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SAFETY CONSIDERATIONS

GENERAL
This product and related documentation must be

reviewed for familiarization with safety markings and
instructions before operation.

This product is a Safety Class | instrument (provided
with a protective earth terminal).

BEFORE APPLYING POWER
Verify that the product is set to match the available
line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be pro-
vided from the main power source to the product in-
put wiring terminals, power cord, or supplied power
cord set.

SAFETY SYMBOLS

Instruction manual svmbol: the product will be
marked with this symbol when it is necessary for the
user to refer to the instruction manual (refer to Table
of Contents.)

5 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 or adhered to, could
result in personal injurv. 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 bevond a
CAUTION sign unil the indicated conditions are fully
understood and met.

Any interruption of the protective (grounding)
conductor (inside or outside the instrument) or
disconnecting the protective earth terminal will
cause a potential shock hazard that could re-
sulting personal injury. (Grounding one conduc-
tor of a two conductor outlet is not sufficient
protection).

Whenever it is likelv that the protection has
been impaired, the instrument must be made
inoperative and be secured against any unin-
tended operation.

If this instrument is to be energized ria an
autotransformer (for voltage reduction) make
sure the common terminal is connected to the
earth terminal of the power source.

Servicing instructions are for use by service
trained personnel only. To avoid dangerous elec-
tric shock, do not perform any servicing unless
qualified to do so.

Adjustments described in the manual are per-
formed with power supplied to the instrument
while protective covers are removed. Energy
available at may points may, if contacted, result
in personal injury.

Capacitors inside the instrument may still be
charged even if the instrument has been discon-
nected from its source os supply.

For continued protection against fire hazard, re-
place the line fuse(s) only with 250V fuse(s) of
the same current rating and tvpe (for exam-
ple, normal blow. time delay, etc.) Do not use
repaired fuses or short circuited fuseholders.




ATTENTION
Static Sensitive
Devices

This instrument was constructed in an ESD (electro-static discharge)
protected environment. This is because most of the semi-conductor
devices used in this instrument are susceptible to damage by static
discharge. '
Depending on the magnitude of the charge, device substrates can be
punctured or destroyed by contact or mere proximity of a static charge.
The results can cause degradation of device performance, early failure,
or immediate destruction.

These charges are generated in numerous ways such as simple contact,
separation of materials, and normal motions of persons working with
static sensitive devices.

When handling or servicing equipment containing static sensitive
devices, adequate precautions must be taken to prevent device damage
or destruction.

Only those who are thoroughly familiar with industry accepted
techniques for handling static sensitive devices should attempt to
service circuitry with these devices.

In all instances, measures must be taken to prevent static charge
build-up on work surfaces and persons handling the devices.
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Section 6 Replaceable Parts

INTRODUCTION TO THIS SECTION

This section contains information for ordering parts. Table 6-1 lists reference designations, and
Table 6-2 lists abbreviations that are used in the Replaceable Parts List. Table 6-3 lists all replaceable
parts in the instrument. Table 6-4 contains the names and addresses that correspond to the
manufacturer’s code numbers listed in Table 6-3. Also included in this section are photographs and
drawings to aid in identifying and ordering chassis mounted parts and mechanical parts.

REFERENCE DESIGNATIONS AND ABBREVIATIONS USED IN THIS MANUAL

Table 6-1 lists the reference designation letters for electrical parts in the instrument. The letter
designations found in Table 6-1 are coupled with numeric designations to provide a unique reference
designation for each part in the instrument. For example, A6R10! is the reference designation of a

particular resistor R10! on assembly A6.
Table 6-2 lists abbreviations used in the parts list and on schematics.

REPLACEABLE PARTS LIST

Table 6-3 is a list of replaceable parts and is organized as follows:
a. Electrical assemblies and their components with reference designations in alphanumeric order.

b. Chassis-Mounted parts with reference designations in alphanumeric order.

¢. Mechanical parts with reference designations in alphanumeric order.

Ordering Parts.

Instrument Serial Numbers.

Attached to the rear of the instrument is 2 serial-number plate. The first four digits and the letter
are the instrument serial-number prefix. The last five digits (serial-number suffix) are unique to each
instrument. When parts in the instrument are changed, the serial-number prefix of the instrument
may also change. This means that sometimes a part will be listed more than once in the the
- replaceable parts list along with a serial-number prefix or range of serial-number prefixes. Find
the serial-number prefix on the serial plate of your instrument and order the part listed under the
corresponding prefix in the table. If no serial prefix information is listed, the part is compatible in

instruments of all serial numbers.
NOTE

It is possible that some assemblies in your instrument have been updated
(through service or retrofitting) to reflect changes made to instruments with
serial-number prefixes later than that shown on your instrument serial-
number tag. Be sure to note the board number of the assembly being repaired
or replaced when ordering parts for your instrument.
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Hov) to Order

To order a part in the Replaceable Parts List, call or write the nearest Hewlett-Packard Sales Office.
Have the following information ready to speed the ordering process:

1. The Hewlett-Packard part number with the check digit. (The check digit will ensure accurate
and timely processing of your order.)

2. The quantity required.
3. An approved purchase order number. (Sometimes required.)

NOTE

Within the USA, it is better to order directly from the HP Support Ma-
terials Organization, Roseville. California. Ask your nearest HP office for
information and forms for the “‘Direct Order System™.

Replaceable Parts List Updating (Manual Updates)

A “MANUAL UPDATES” packet is shipped with the manual, when necessary, to provide the most
current information available at the time of shipment. These packets consist of replacement and
addition pages which should be incorporated into the manual to bring it up to date.

Hewlett-Packard offers a Documentation Update Service that will provide you with further updates
as they become available. If you operate or service instruments of different serial prefixes, we strongly
recommend that you join this service immediately to ensure that you manual is kept current. For
more information, refer to the Documentation Update Service reply card included in this manual.

MECHANICAL AND CHASSIS PART LOCATIONS AND REFERENCE DESIGNATIONS

Most mechanical parts are identified in Figures 6-1 to 6-9. These figures are located at the end of
this section. Major mechanical parts have reference designations that begin with the letters MP. To
find the part number and description of a mechanical part, find the part in one of the photographs
or drawings, and then look up the reference designation in Table 6-3. Mechanical hardware, such
as screws, are listed under the part which they artach. For example, the screws that attach the fan

(B1) to the rear panel are listed under Bl.

RECOMMENDED SPARES LIST

6-2

Stocking spare parts for an instrument is often done to ensure quick return to service after a
malfunction occurs. Hewlett-Packard has prepared a “Recommended Spares” list for this instrument.
The contents of the list are based on failure reports and repair data. Quantities given are for one
year of parts support. You can request a complimentary copy of the “Recommended Spares”™ list
from your nearest Hewlett-Packard office.

When stocking parts to support more than one instrument or to supporta variety of Hewlett-Packard
instruments, it may be more economical to work from one consolidated list rather than simply
adding together stocking quantities from the individual instrument lists. Hewlett-Packard will prepare
consolidated “Recommended Spares” lists for any number or combination of instruments. Contact
your nearest Hewlett-Packard office for details.
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Table 6-1. Reference Designations
REFERENCE DESIGNATIONS
AL assembiy E..... ... misceilaneous P .. . electrical connector U integratecd circuit:
AT ... artenuator: 1solator: electrical pan (movable portion); microcircurt
termination F o fuse plug Voo, electron tube
8. ... fan: motor FLo filter Q... transistor: SCR: VR ........ vonitage regulator:
BT ... battery H.ooooo hardware triode thynstor; FET breakdown giode
C . capacrtor HY . circulator R ... resistor L cable: transmission
CP o coupler J.o.... .. electrical connector RT ..., thermistor path: wire
CR............ diode: giode (statonary poruon): S switch X e socket
thyristor: varactor Jack T o transformer Y . crystal unit (pezo-
DC .. .... cirectional coupier K .. . . relay T8 .......... terrninal board electric or quartz)
oL ...l celay line L. coil: inductor TC ... thermocoupie 2. .. tuneg cavity: tuned
oS .. ... annunciator: Mo meter TP .. o test pont circuit
signaling device MP L rmuscelianeous
(aucidie or visual): mecnanical part
lamp: LED
Tabdble 6-2. Abbreviations (1 of 2)
ABBREVIATIONS
AL ampere COEF .. ... ... coetficient EDP . ........ electronic cata INT . internal
ac .. .. anernating current com ... .. ... common processing K§ ...  ....... . kilogram
ACCESS . ....... accessory CoMpP ... .. .. composition ELECT .......... electrolytic KMz .. L kiiohertz
ADJ ...l acjustment COMPL ... .. . .. compiete ENCAP ... encapsulated K ... . . kilonm
A/D . L analog-to-digital CONN .. .. .... connector EXT ............... external KV .o kilovolt
AF . ... . augio frequency CP . ... .. cagmum plate Fo farac L T, .. pound
AFC ... ... automanc CRT ..... . cathoge-ray tudbe FET .... fieic-effect transistor ... inguctance-
frequency control [ o3 5 R compiementary FIF .. thp-fiop capacntance
AGC . ... .. automatc gain transistor logic FH . Hat head LED ..... hght-emitting diode
controi Cw ........ continuous wave FILH .. ... .. tilister heac LF . low frequency
AL ... Ll aluminurm CW ... ciockwise FM . .. trequency modulation WG ... ... . 1o
ALC . ....... automatc level em . ... ... centimeter FP ... ... front panet [ lef: hanc
controt O/IA ... ... cigitai-to-analog FREQ ............ frequency LM limit
AM ... ampitude moodulation aB ... aecidel FXD ... ... ... ... fixed LIN ... .... linear taper (usec
AMPL ... ... L. amplitier P®m ... decibel referrec [ gram n pars list)
APC ....... automanc phase to 1 mw GE ............. germanium LKWASH ...... lock washer
controi g ............ airect current GHz ... ........ gigahertz Lo ...... fow: loca! oscillator
ASSY ..... .. .... assembly ceg ..... degree (temperawre GL ... .l glass LoG ....... logarithmic taper
AUX ... ... . ... auxihary nterval or difference) GRD ... ......... ground{ec) (used in parts list)
avg . ... ... average L cegree (plane Ho henry g ... logarithmy(ic)
AWG . ... Amencan wire angie) L hour LPF ..., low pass fitter
gauge c ... degree Ceisius HET ... heterodyne LV . low voltage
BAL . . balance (cenngrace) HEX .. .. ..., nexagonal m .. . meter (gistance)
BCC ..... .... Dinary coged F . ... gdegree Fahrennent HD . ... heac mA ... ... milliampere
gecimal Ko degree Keivin HOW ... ... ... ..., haroware MAX . maximum
BD .. ... board DEPC deposited carbon HF nigh frequency M. megohm
BECU ...... perylium copper  DET .............. getector HG . ..., mercury  MEG . ...... meg (10%) (used
BFO ........ deat frequency dam..... ......... diameter HE high n pars list)
osciliator {217 S ciameter (used n HP L Hewiett-Packarg METFLM .. ... .. metal film
BM ... binder neac parts list) HPF L. nigh pass filter METOX ...... metalhic oxioe
BKON ....... ... Dreakdown DIFF AMPL . ... .. cifferential HR O nour (used n MF ... medium frequency:
B8P ... ... .. .. banapass ampltier parts list) microfarad (used in
BPF ....... vancpass filter aiv ... . aivision MV high voltage parts hist)
B8RS e prass ¢+ DOPDT ... ..... ... coudle-pole. Mz . . Herz MFR ... ...... manufacturer
BWO ....... ackware-wave double-throw IC ... ntegrated circunt mg ......... e milligram
osciliator DR ... . ... darive 1D . INsKoe giameter MH2 meganerz
CAL ...... ... ... candrate 0sB ... .. double siaeband IFoo intermediate mHe oL millihenry
cew . COuNter-clockwise oTL ... .. aiode transistor frequency mho .. . ... mho
CER . ...... ....ceramc logic IMPG . ... ...... moregnated mn L . minute (time)
CHAN channel Dvm . .. digital voltmeter 0oL ncancescent A minute (piane angie)
em .. . centimeter ECL emitter coupted INCL ... includel(s) MINAT . muniature
CMO capinet mount only logic INP | L. inpUt mm ... millimeter
COAX coaxsal EMF electromot:ve force INS . . nsulaton
NOTE
All abdreviations i» the pars is: will De in upper-case.
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Table 6-2. Abbreviations (2 of 2)

Model 8657B

MCD modulator
MOM .. momentary
MOS ... metai-oxice
semiconguctor
ms . . millisecond
MTG ........... .. mounting
MTR ....... meter (indicating
cevice)
mVvV ... millivott
mvac ........... millivott, ac
mvee ... ....... mullivoit. dc
mvpk ... ... .. millivolt. peak
mvp-p ....... millivolt. peak-
to-peak
mvrms ... .... rrillivolt. rms
mw ... .. .. miliwatt
MUX muitiplex
MY L mylar
A L L microampere
uF . . microfarad
uH . microhenry
umho .. ... ...... rmcromno
&S . microsecond
MY .. . rmucrovoit
xV3c microvolt. ac
sVoce . microvoht, d¢
uVpK . .. microvolt. peak
P/ - - I mcrovoit. peak-
t10-peak
wVrms ... microvolt. rms
uWw . mcrowatt
naA ... ... nanoampere
NC no connection
N/C ...... normally closec
NE ...... ... ...neon
NEG . negative
nF .. nanofarad
NIPL ..... ... mckel plate
N/O .......... normaily open
NOM . ... ... ...... nomnal
NORM . ... .......... normal
NPN ... negative-positive-
negauve
NPO .. .... negative-positive
Zero (2er0 ternpera-
ture coefficiert)
NRFR ... .. not recommended
for fieic replacement
NSR ......... not separately
replaceadie
ns ...... ..... nanosecond
nw L. .......Danowan
080 . orger by descripton

OD .... ... outsids ciameter PWV .. ........ peak working
OM .............. oval head voltage v
OPAMPL ....... operatonal RC ............. resistance-
amplitier capacnance
OPT .. i option RECT .............. rectifier
osC ............. oscillator REF ............. reference
[ S oxide REG ............. reguiated
[-7 2 ounce REPL .......... repiaceadle
[+ J ohm RF ......... radio frequency
P ....... peak (USesS M parts RFI ......... ragic frequency
ist) imarference
PAM ... ..... puise-ampitude RM ... round head: right hand
rnoculation RLWC ............ resistance-
PC ... printed circuit mductance-
PCM pulse-code modula- capacnance
tion: pulse-count RMO ....... rack mount only
modulation ™ms ....... root-mean-square
POM . ....... pulse-auraton RND ..... .......... round
modulation ROM .. ... reag-only memory
BF e picofarad R&P ......... rack and panel
PH BR2 phosphor bronze RWV ....... reverse working
PHL ... .. .. Phitlips voitage
PIN ....... POSINVe-INTNINSIC- S ...... scattering parameter
negatve S e secong (time)
PV .. peak inverse volitage RO second (plane angle)
DK s peak sB ........ slow-biow (tuse)
PL .. e phase lock (usea in parts list)
PLO . phase lock oscitator SCR ....... silicon controlied
PM ....... phase modulation recutier. screw
PNP ... positive-negative- SE ............... selenium
posutive SECT ............. sections
PO ... parnt of SEMICON semiconguctor
POLY .......... polystyrene SHF . ... supernigh frequency
PORC ............ porcelain Sl silicon
POS ..... positive: poSItion(s) S e silver
(useg In parts list) 7 slice
POSN ............. position SNR . ... signai-to-noise ratio
POT....... potentometer SPDT .......... Sif
PP e peak-t0-peak double-throw
PP ...... peak-to-peak (used SPG ................ spnng
in pans Hst) SR ... spihit ring
PPM ... ....... puise-position SPST .......... single-pole,
rmodulation single-throw
PREAMPL ...... preamplifier SS ... Service Shest
PRF ........ pulse~-repetition $SB ........ singte sideband
frequency SST ......... stainiess steel
PRR puise repetition rate STL oo steel
PS .. picosecond SQ ...l square
PT i point SWR . ... standing-wave ratio
PTM ... .......... pulse-time SYNC .......... synchronize
rnodulation T..... timed (Slow-blow fuse)
PWM . ... ...... pulse-wigth TA ... tantalum
moduiation TC temperature
compensating
NOTE
All apbreviations in the parts list will e in upper-case.
MULTIPLIERS
Abbreviation Prefix Muttiple
T tera 1012
G giga 109
M mega 106
K Kilo 103
da oeka 10
d oeci 107!
c centi 10-2
m malli 1073
M micro 10-6
n nano 10-9
° pico 10-12
t temto 10-15
a arto 1018

T ... .. nme delay
TERM . ............ terminal
TFT ...... thin-film transistor
TGL ... . toggie
THD ... ...l thread
THRU ............. through
T ttanium
TOL ..., tolerancs
TRIM .............. mmmer
TSTR ............ transistor
TIL ... 1ransistor-ransistor
logc
TV o television
TVi . ... television interference
TWT ... traveling wave tube
U........ micro (10-6) (used
n parts list)
UF . ... microtarad {(used in
parts list)
UMF . utrahigh frequency
UNDEF . ......... undefined
UNREG ........ unreguiated
Voo e, voit
VA . . . voitampere
Vac . . vOits. ac
VAR ... ......... variabie
vCO ...... voitage-controtied
oscilator
VoS ... .. voits, gc
vOCW . ... volts, Ac. working
(used in parts lisY)
VIF) ... volts, filtered
VFO . .... variabie-frequency
oscittator
VHF .. very-high frequency
VEK i voits. peak
VP-p .. ... YOItS. peak-to-peak
vems ... ..., volts, rms
VSWR .. .... voltage standing
wave ravo
VIO ........... voltage-tune
oscillator
VIVM  ........ vacuum-tube
voitmeter
VX) ... voits. switched
Wit watt
7 with
WIV ... working inverse
voitage
WW . wirewound
WO ... without
YiG ...... yRrium-iron-garnet
2o i charactenstc
mpecance

6-4
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Table 6-3. Replaceable Parts

Reference HP Part C aty. Description Mfr. Mfr. Part Number
Designation Number D Code
A1 08657-60117 1 1 KEYBOARD 28480 0865760117
AI1DS1 HLMP-1840 < 20 LED GRN 28480 HLMP-1840
AI1DS2 HLMP.1840 4 LED GRN 28480 HLMP-1840
A10S3 HLMP.1840 ¢ LED GRN 28480 HLMP-1840
AIDS4 HLMP.1840 4 LED GRN 28480 HLMP-1840
AIDSS HLMP.1800 6 2 LED RED 28480 HLMP-1800
AIDSS HLMP.1806 6 LED RED 28480 HLMP-1800
AIDS? HLMP.1840 4 LED GRN 28480 HLMP.1840
AIDSE HLMP-1840 & LED GRN 28480 HLMP-1840
A1DSS HLMP.1840 4 LED GRN 28480 HLMP-1840
A10810 HLMP. 1840 4 LED GRN 28480 HLMP-1840
AIDS1 HLMP.1840 4 LED GRN 28480 HLMP-1840
A1DS12 HLMP-1840 4 LED GRN 26480 HUMP-1840
AIDS13 HLMP.1840 4 LED GRN 28480 HLMP. 1840
ADS14 HLMP.1840 4 LED GRN 26480 HLMP. 1340
A10815 HLMP.1840 ¢ LED GRN 28460 HLMP. 1840
A10816 HLMP-184C 4 LED GRN 23230 HLMP-1840
A10S17 HLMP-1840 a LED GRN 29480 HLMP. 1640
A10S18 HLMP-1840 4 LED GRN 25480 HLMP-1840
A1DS1S HLMP.1840 4 LED GRN 28480 HLMP. 1840
A1D820 HLMP-1840 4 LED GRN 29480 HLMP-1840
A1D0821 HLMP.1840 4 LED GAN 28480 HLMP. 1840
A1DS22 HLMP.1840 4 LED GRN 28480 HLMP. 1840
At 1252.2103 " 1 CONN—POST TYPE .100—PIN—SPCG 40—CONT 28480 1252-2103
*Refer to Section 7 for update information. *Factory Selected Component (Refer 1o Section 3).
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Reference
Designation

A2

AC?
ATB
ACS
A2C10
AZC11

AXC12
AC13
A2C14

A2JUl
A2JU2
A2JU3
A2Ju4
A2JUS

A2JUS
A2JU7
A2JUB
A2JUS
A2JU10
A2JU11
A2JU12
A2JU13
A2JU14
A2JU1S

A2JU16
AZ2JUIT7

ALY
A2R?Y

A2R3
A2R4

6-6

HP Pant
Number

08657-60118
01604832

016504832
0160-4832
01604832
01604832
01604832

0160-4832
01604832
01604822
01604822
01604822

01604822
C160-4822
0180-0100

1251-8671
1252-0223
12515619
12514700

1200-0915
1200-0915
1200-0915
1200-0915
1200-0915

1200-091S
1200-0915
1200-0815
1200-0915
1200-0915

1200-0915
1200-0915
1200-0915
1200-0915
1200-0915

1200-0815
1200-0915

5041-0944
9135-0095

1810-0396
1810-037
0698-3438
0698-7236
0757-0442

“Refer to Section 7 for update information.
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Table 6-3. Replaceable Parts

Description

DISPLAY BOARD
CAP=FXD 0.01UF 100 V

CAP~FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V

CAP=FXD 0.01UF 100 v
CAP~FXD 0.01UF 100 Vv
CAP—FXD 1000PF 100V -~
CAP=FXD 1000PF 100 V
CAP=FXD 1000PF 100 V

CAP=FXD 1000PF 100 V
CAP—FXD 1000PF 100 V
CAP=FXD 4.TUF 35V TA

CONN=POST TYPE .100—~PIN~SPCG 10~CONT
CONN=-POST TYPE .100—-PIN—SPCG 40--CONT
CONN=POST TYPE .100—PIN—SPCG 8—CONT
CONN=POST TYPE .100—PIN—SPCG 3--CONT

SOCKET~DSPL 14—-CONT DiP DIP—SLDR
SOCKET—DSPL 14=CONT DIP DiP~SLDR
SOCKET-DSPL 14—CONT DIP DiP—~SLDR
SOCKET—DSPL 14—~CONT DIP DIP~SLDR
SOCKET-DSPL 14—=CONT DIP DIP—SLDR

SOCKET~DSPL 14-—-CONT DIP DiP—~SLDR
SOCKET=DSPL 14-—CONT DIP DIP—~SLDR
SOCXET—DSPL 14—~CONT DIP DIP—SLDR
SOCKET —DSPL 14—CONT DIP DIP—SLDR
SOCKET-DSPL 14=CONT DIP DIP=SLDR

SOCKET~DSPL 14—CONT DIP DIP—SLDR
SOCKET—-DSPL 14—CONT DIP DiP~SLDR
SOCKET—-DSPL 14~CONT DIP DIP—-SLDR
SOCKET~DSPL 14—~CONT DiP DiP—SLDR
SOCKET~DSPL 14—CONT DIP DIP—SLDR

SOCKET ~DSPL 14—-CONT DIP DP—SLDR
SOCKET «~DSPL 14—-CONT DiP DiP—-SLDR

KEY CA? POWER

INDUCTOR 143NH «~5.245% 2.60—MMXE.6L.G—MM

NETWORK ~RES 10—-SIP 22.0K OHM X §
NETWORK~RES 68— SIP 100.0K OHM X 7
RESISTOR 147 +—1% .125W TF TCulOw—100
RESISTOR 1K o= 1% .05W TF TCa0s—100
RESISTOR 10K +— 1% .125W TF TCa0e—100

Mfr.
Code

28480

28480

51167
51167
51167
51167
51167

51167
51167
51167
51167
51167

51167
51167
51167
51167
51167

51167
51167

24226

C1433
C1433
12498
12498
12498

Model 8657B

Mfr. Part Number

08657-60118
RPAI10XTR103X 100V

RPA10X7TR103K 100V
RPAT10X7R103X 100V
RPA10XTR103K 100V
RPATOXTR103K 100V
RPAI0X7R103K 100V

RPATOX7R103X 100V
RPAICX7R103K 100V

RPA0C0G102.1 00V
RPA20C0G102J10CV

15004 75X903582

12518671
1252-0223
1251.5618
12514700

14-8470-10
14-8470-10
14-8470-10
14-3470-10
14-8470-10

14-8470-10
14-8470-10
14-847C-10
14-8470-10
14-8470-10

14-8470-10
14-8470-13
14-8470-10
14-8470-10
14-8470-10

14.8470.10
14.8470-10

5041.0944
10M140X.1

750101
750.81
CT4-1/B-TO-147R-F
C3-1/8.TG-1001F
CT4-1/8-T0-1002-F

=Factory Selected Component (Refer to Section 5).



Model 8657B Replaceable Parts

Table 6-3. Replaceable Parts

Reference HPPat  C qty. Description Mir. Mfr. Part Number
Designation Number D Code

A2R6 0757.0442 9 RESISTOR 10K +—~1% .125W TF TCals~100 12498 CT4.1/8-T0-1002-F
A2RT 0757-0442 ] RESISTOR 10K += 1% ,125W TF TCaGe—100 12498 CT4-1/8-T0-1002-F
A2R8 0757-0442 9 RESISTOR 10K o= 1% .125W TF TCale~100 12498 CT4-1/8-T0-1002-F
A2RS 0757.0442 9 RESISTOR 10K o=1% .125W TF TCaOs—100 1249€ CT4-1/8-TO-1002F
AZR10 0696-3155 1 4 RESISTOR 4.64K o= 1% .125W TF TCulOs—100 12498 CT&1/B-TO4641.F
A2R11 0698-3155 1 RESISTOR 4.64K += 1% .125W TF TCal+~ 100 12496 CT4-1/8-TO4643-F
A2R12 0698-3155 1 RESISTOR 4.64K +— 1% .125W TF TCuOs=100 12488 CT4-1/8-TO-4641F
A2R13 0696-3155 1 RESISTOR 4.64K «— 1% .125W TF TCaO+~100 12458 CT4-1/8-T0-4641-F
A2S1 3101.2692 [ 1 SWITCH =P8 SPST—NO MOM .125A 115 VAC 12672 201 199NB021100
A2U1 1820-3423 8 1 IC SHF=RGTR TTL LS ASYNCHRO SERIAL~IN 01285 SN74LSSSSN
A2U2 1820-2634 1 1 IC INV TTL ALS HEX 01295 SN74ALSO4BN
A2u3 1820-3181 s 2 IC SHF—RGTR CMOS/74HC SYNC/ASYNC 04713 MCT4HC165N
A2U4 1820-3181 s IC SHF —RGTR CMOS/74HC SYNC/ASYNG 04713 MCT4HC 165N
A2US 18204053 2 2 IC INV CMOS/74HC HEX 01285 SN74HCOSN

A2U6 18204053 2 IC INV CMOS/74HC HEX 01285 SN74MCOSN

A2u? 1820-5339 9 5 IC~INTERFACE DRVR CMOS DISPLAY LED 27014 MMS4SON

A2U8 1820.5339 ] IC—iNTERFACE DRVR CMOS DISPLAY LED 27014 MMS4SON

A2US 1820-5339 ] IC~INTERFACE DRVR CMOS DISPLAY LED 27014 MMSSSON
A2u10 1820-5339 ] IC~INTERFACE DRVR CMOS DISPLAY LED 27014 MMBSISON

A2V 1820-5338 9 IC~INTERFACE DRVR CMOS DISPLAY LED 27014 MMS450N

A2XU1 1251.5585 2 ! POLARIZING KEY ~POST CONN 76381 3518

08657-61063 8 1 MTCH LED ASSY 28480 0865761063
“Refer to Section 7 for update information. *Factory Selected Component (Refer 1o Section 3).
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Replaceable Parts

Reference
Designation

A3

A3

HP Part
Number

0865760110

3105U AND ABOVE

A3

AX
A2
AX3
A4
ACS

AXS
AXT
AXS
AXS
AX10

AT
AX12
AX13
AC14
AC1S

AX16
A7
AXC18
AX19
A3C20

AIC21
A2

AXC24
A3C2S

A3C26
AX27
A28
AC29
AC30

AXC31.LC99
AX100
AX101
AX102.C199
AC200

AC201
AC202
AC203
A3C204
A3C205

AC206
AXC207
AIC208
AC208
AXC211

AC212
AX213
AXC214-C299
A3C300
A3C301

09657.60158

01604835
01604834
01604834
0160-4834
0160-4835

01604934
01604835
0180-0197
0160-2929
01604834

0160-4789
0160-4786
01604814

01604834 -

0160-4834

0160-4834
0160-4535
0160-4822
0180-0094
0160-4834

0121.0061
0160-4833
0160-4807
01604834
01604834

0180-0094
0160-4803
0160-2436
01604834
0160-483¢

0180-2144
0180-2821

0190-2208

0180-2208
0180-2144
0180-2144
0360-4791
01604834

01604835
0160-4801
01604835
01604835
0160-4835

0180-2529
0160-5098

01604835
016C-4786

TRefer to Section 7 for update information.
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Table 6-3. Replaceable Parts
Description

LOW FREQUENCY LOOP ASSEMBLY

LOW FREQUENCY LOOP ASSEMEBLY

CAPACITOR-FXD . 1UF «-10% SOVDC CER
CAPACITOR.FXD .04 TUF --10% 100VDC CER
CAPACITORFXD .04 TUF «-10% 100VDC CER
CAPACITOR-FXD .04TUF «-10% 100VDC CER
CAPACITOR.FXD .1UF +-10% SOVDC CER

CAPACITOR-FXD .047UF «10% 100VDC CER
CAPACITOR-FXD .1UF «10% SOVOC CER
CAPACITOR-FXD 22UF «10% 20VDC TA
CAPACITOR-FXD 68UF«-10% 10VDC TA
CAPACITORFXD .047UF «10% 100VDC CER

CAPACITOR-FXD 1SPF «.5% 100VDC CER 0.-30
CAPACITOR-FXD 27PF «-5% 100VDC CER 0--30
CAPACITOR-FXD 1S0PF «5% 100VDC CER
CAPACITOR-FXD .04TUF - 10% 100VDC CER
CAPACITOR.FXD .047TUF +~10% 100VDC CER

CAPACITOR-FXD .04 TUF «10% 100VDC CER
CAPACITOR.FXD 1UF «~10% S0VDC CER
CAPACITOR-FXD 1000PF «.5% 100VDC CER
CAPACITOR-FXD 100UF+75-10% 25VDC AL
CAPACITOR.FXD .04 TUF «-10% 100VDC CER

CAPACITOR-V TRMR.CER 5.5-18PF 350V
CAPACITOR.FXD .022UF +-10% 100VDC CER
CAPACITOR-FXD 33PF «-5% 100VDC CER 0+-30
CAPACITOR-FXD .047UF «-10% 100VDC CER
CAPACITOR-FXD .04 7UF «-10% 100VDC CER

CAPACITOR-FXD 100UF+75-10% 25VDC AL
CAPACITOR-FXD 68PF 5% 100VDC CER 0--30
CAPACITOR-FDTHRU 10PF 20% 200V CER
CAPACITORFXD .04 TUF «10% 100VDC CER
CAPACITOR-FXD .047UF «10% 100VDC CER

NOT ASSIGNED

CAPACITOR-FXD 200UF+75-10% 25VDC AL
CAPACITOR-FXD 22UF «-20% 35VOC TA
NOT ASSIGNED

CAPACITOR-FXD 220UF «-10% 10VDC TA

CAPACITOR-FXD 220UF «-10% 10VDC TA
CAPACITOR.FXD 200UF +75-10% 25VDC AL
CAPACITOR-FXD 200UF+75-10% 25VDC AL
CAPACITORFXD 10PF +-5% 100VDC CER 0.-30
CAPACITOR-FXD .04TUF «-10% 100VDC CER

CAPACITOR-FXD .1UF «10% SOVOC CER
CAPACITOR-FXD 100PF «-5% 100VDC CER
CAPACITORFXD .1UF «-10% SOVDC CER
CAPACITOR-FXD .1UF «10% SOVDC CER
CAPACITOR-FXD .1UF «-10% SOVDC CER

CAPACITOR-FXD 68UF+-10% 10VDC TA
CAPACITORFXD 22UF «-10% SOVDC CER
NOT ASSIGNED
CAPACITOR-FXD .1UF - 10% SOVDC CER
CAPACITOR-FXD 2TPF «-5% 100VDC CER 030

Mie.
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Model 8657B

Mfs. Part Number

0180-2929
01604834

01604769
0160-4766
0160-4814
01604834
01604834

01604834
01604535
0160-4822
300107G02SD02
0160-4834

DV11PS18A
0160-4833
0160-4807
0160-4834
0160-4834

300107G025002
01604803
0160-2436
0160-4834
0160-4834

300207Ga250H9
0180-2821
1500227X9010S2
1500227X9010S2
01604791
0160-4834
0160-4835
0160-4801
01604835
01604835
01604835

0180-2929

0160-4835
0160-4706

*Factory Selected Component (Refer to Section S).
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Model 8657B

Reference HP Part
Designation Number
AC302 0180-2141
A3C303 01604835
A3C304 0160483
AC305 01604835
AC306 01604835
AXC307 01604835
A3C308 0180-1746
AC309 01604835
AC310 01604835
AX311 01604835
A3C312 01604803
AXC313 0160-4835
A3C314-C399
A3C400 01680-2821
A3C401 0180-2208
ACA02 01604835
A3C403 0180-2821
AICA04 01604835
AIC405 0180-2821
A3C406 0160-4835
AC407 01604835
A3C408 0180-2667
A3C409 0160-5469
AIC410 01604535
A4 0160-4835
A3C412 0180-0087
AX413 0180-2667
A3C414 31605098
AXC415 01604835
AXL16 01604835
AICA17-Ca98
AICS00 0160-4803
AXS01 01604803
A3CS02 0180-2208
A3CS03 01604835
ACSOs 0160-4801
ACS05 01604835
AXCS06 01604835
A3CSO7 0160-4801
AXCS08 01604810
AICS08 0160-4810
AICS510 01604812
ACS11 0160-5558
ACS12 0160-4801
ACS13 01604791
AICS14 01604835
AXCS1S 01604835
AXCSI6 01604812
AXCSI7 01604798
AXCS18 0160-482¢
ACS19 0160-4808
AXCS20 01604835
AXCS21 01604835
AXCS2-LS98
31050 AND ABOVE
ACS22 0160-4832

rev.20MARY!

*Refer to Section 7 for update information.
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Table 6-3. Replaceable Parts

Description

CAPACITOR-FXD 3.3UF«10% 35VDC TA
CAPACITOR-FXD .1UF «10% SOVDC TA
CAPACTTOR-FXD .1UF «10% SOVDC CER
CAPACITORFXD .1UF «10% SOVOC CER
CAPACITOR-FXD .JUF +-10% SOVDC CER

CAPACITORFXD .1UF «10% SOVDC CER
CAPACITOR-FXD 15UF«-10% 20VDC TA

CAPACITOR-FXD .1UF «10% SOVDC CER
CAPACITOR-FXD .1UF +10% SOVDC CER
CAPACITOR-FXD .1UF «10% SOVDC CER

CAPACITOR-FXD 68PF +5% 100VDC CER 0--30
CAPACITOR-FXD .1UF «10% SOVDC CER

NOT ASSIGNED

CAPACITOR-FXD 22UF«-20% 35VDC TA
CAPACITOR-FXD 220UF+-10% 10VDC TA

CAPACITOR-FXD .1UF «-10% SOVDC CER
CAPACITOR-FXD 22UF«-20% 3SVDC TA
CAPACITOR.FXD .1UF «10% 50VDC CER
CAPACITOR.FXD 22UF«-20% 35VDC TA
CAPACITOR-FXD .1UF «10% S0VDC CER

CAPACITOR-FXD .1UF «10% S0VDC CER
CAPACITOR-FXD 150UF«-10% 20VDC TA
CAPACITOR-FXD 1UF 10% SOVDC

CAPACITOR-FXD 1UF «10% SOVOC CER
CAPACITOR-FXD .1UF «10% SOVDC CER

CAPACITOR-FXD 47UF - 10% 35VDC TA
CAPACITOR-FXD 150UF«-10% 20VDC TA
CAPACITOR-FXD .22UF «10% SOVDC CER
CAPACITOR-FXD .1UF «10% S0VDC CER
CAPACITOR.FXD .1UF «10% SOVDC CER

NCOT ASSIGNED

CAPACITOR-FXD 68PF «5% 100VDC CER 0--30
CAPACITOR-FXD 68PF «-5% 100VDC CER 0--30
CAPACITORFXD 220UF«-10% 10VDC TA
CAPACITOR-FXD .1UF «10% S0VDC CER

CAPACITOR-FXD 100PF «-5% 100VDC CER
CAPACITOR-FXD .1UF «-10% 50VOC CER
CAPACITOR-FXD .1UF «10% SOVDC CER
CAPACTTOR-FXD 100Pf 5% 100vDC CER
CAPACITOR-FXD 330PF «~5% 100VDC CER

CAPACITOR-FXD 330PF «-5% 100VDC CER
CAPACITOR-FXD 220PF «.5% 100VDC CER
CAPACTTOR-FXD .68UF «-$% 100VOC
CAPACITOR-FXD 100PF 5% 100VOC CER
CAPACITOR-FXD 10PF «.5% 100VDC CER 030

CAPACITORFXD .1UF «-10% SOVDC CER
CAPACITOR-FXD .1UF «10% SOVDC CER
CAPACITORFXD 220PF «-5% 100VDC CER
CAPACITOR-FXD 2.2PF - 2SPF 100VDC CER
CAPACITOR-FXD 680PF «~-5% 100VDC CER

CAPACITOR.FXD 470PF +-5% 100VOC CER
CAPACTOR-FXD .1UF «-10% SOVDC CER
CAPACITOR-FXD . 1UF «~10% S0VDC CER
NOT ASSIGNED

CAPACITOR-FXD .1UF «10% 100VDC CER
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Replaceable Parts

Mir. Part Number

150035X905082-DYS

0160-4835
01604835
01604835
0160-4835

01604835
1500156X902082
0160-4835
0160-4835
01604835

0160-4803
0160-4835

0160-2821
1500227X9010S2

01604835
0190-2821
01604835
01802821
01604835

01604835
1520157X902082
0160-5468
0160-4535
01604835

1500476X903552
152D157XS02082

CACOSXTR224J050A

0160-483S
01604835

01604803
01604803
1500227X9010S2
0160-4835

01604801
0160-4835
0160-4835
01604801
01604810

0160-4810
01604812
0160-5558
01634801
01604791

01604835
01604812
0160-4799
01604824
01604808

0160-4835
01604835

016504822

*Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Relerence HP Part
Designation Number
ACS00 01604835
AXCE01 01604787
AXCS02 01604787
ACS83 01604835
A3CS04 0160-3674
3105U AND ABOVE
A0 0160-7013
AXCS05 0160-4835
AXC506 01604835
ACS07 0160-3661
AXC508 0160-4787
AXCE09 01604787
AXE10 01604835
AXEN 0160-0578
AXE12 01604835
ACE13 0180-2821
AXEW 0160-4787
AXCETS 0160-4835
AXE16 01604787
AXCE17 01604835
AXCE18 0180-1746
AXCE19 01604787
AXCE20 0160-3531
AXCE2! 0160-0578
AXC622-C699
3103U AND ABOVE
AXER2 0160-5338
ACE23-CE59
AXES0 0160-3875
A3CSE! 0160-4765
AXSE2 0160-3875
AICE63-C699
AXCT00 01604835
AXTO1 01604835
AXTO2 01504835
AXCT03 01604835
AXCTO4 01604835
AXT0S 01604835
A3CT06 01604835
AXTO? 01604801
AXCTOS 0160-456S
AXCT09 0160-483S
AXCTI0 0160-4835
AXM 01604835
AXTI2 01604791
AXT13 0160-4791
AXR 18010539
AXR2 19010539
AXR3 18010539
AR 1901-0539
AJCRS 19010050
AXRS 1901-0050
A3CR? 19010539
ACRS 19010539
AXCR9 19010050
AXCR10 1901.0376

6-10

TRefer to Section 7 for update information.
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Table 6-3. Replaceable Parts

Description

CAPACTTOR-FXD .1UF «10% SOVODC CER

CAPACITOR-FXD 22PF «-5% 100VDC CER 020
CAPACITOR-FXD 22PF +5% 100VDC CER 0--30
CAPACITOR-FXD .1UF «10% SOVDC CER
CAPACITORFXD 47TUF «-5% 100VDC

CAPACITOR-FXD .02TUF «5% 100VDC
CAPACITOR-FXD .1UF «10% SOVDC CER

CAPACITOR-FXD .1UF +10% SOVDC CER
CAPACITOR-FXD .1UF +5% SOVDC MET-POLYC
CAPACITOR-FXD 22PF +-5% 100VDC CER 0+-30
CAPACITOR-FXD 22PF «-5% 100VDC CER 0--30
CAPACITOR-FXD .1UF «10% SOVDC CER

CAPACITOR-FXD .04TUF «~1% SOVDC
CAPACITOR-FXD .1UF «10% SOVDC CER
CAPACITOR-FXD 22UF «-20% 35VDC TA
CAPACITOR.FXD 22PF «5% 100VDC CER 030
CAPACITOR-FXD .1UF «10% SOVOC CER

CAPACITOR-FXD 22PF «-5% 100VDC CER 0»-30
CAPACITOR.FXD .1UF «10% S0VDC CER
CAPACITOR-FXD 15UF «10% 20VDC TA
CAPACITOR-FXD 22PF 5% 100VDC CER 030
CAPACITOR-FXD 2UF «-5% 50VDC MET-POLYC

CAPACITOR-FXD .047UF 1% SOVDC
NOT ASSIGNED

CAPACITOR-FXD .33UF +10% SOVDC CER
NOT ASSIGNED
CAPACITOR-FXD 22PF «10% 200VDC CER
CAPACITOR-FXD 36PF ~10% 200VOC CER
CAPACITOR-FXD 22PF «10% 200VDC CER
NOT ASSIGNED

CAPACITOR.FXD .1UF +10% S0VOC CER
CAPACITOR-FXD .1UF «10% SOVDC CER
CAPACITOR-FXD .1UF «10% S0VDC CER

CAPACITOR-FXD .1UF «-10% 50VDC CER
CAPACITOR-FXD .1UF +10% SOVDC CER
CAPACITOR-FXD .1UF «10% S0VDC CER
CAPACITOR-FXD .1UF «10% SOVDC CER
CAPACITORFXD 100PF +-5% 100VDC CER

CAPACITORFXD 1000PF «1% 100VOC CER
CAPACITORFXD .1UF «10% SOVDC CER
CAPACITOR-FXD .1UF «10% SOVODC CER
CAPACITOR-FXD .1UF «-10% 50VDC CER
CAPACITOR-FXD 10PF 5% 100VDC CER 0--30

CAPACITORFXD 10PF «5% 100VDC CER 030

i

20480

;

R

1

§RRERE BRRER LY

BRED B BRERD RRRRE RRD I}

Hith

Model 8657B

Mfr. Part Number

01604835

01604787
0160-4787
01604835
0160-3674

0160-7013
0160-4835

0160-4835
0160-3661
01604787
01604787
0160-4835

0160-0578
01604835
0180-2821
01604787
01604835

01604787
0160-483S

1500156x902082

01604787
0160.3531

0160-0578

0160-5338

0160-3875
01604765
0160-3875

0160-483S
01604835
0160-4835

0160-4835

0160-4835
0160-483S
0160-4901

0160-458S
0180-483S
0160-4835
0160-4835
0160-4791

0160-4791

1901-0639
1901-0539
1901-0539
1901-0539
1N4150

1N4150
1901-0539
19010539
1NA1S0
1901.0376

*Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPat C . Description Mir Mfr. Part Number
Designation Number D Gty Code
ACR1 1901.0376 6 4 DICOE-GEN PRP 35V SOMA DO-35 28480 1901-0376
AXCR12 1901-0050 3 DIODE-SWITCHING S0V 200MA 2NS DO-35 SN171 1NG150
ACR13CR14 NOT ASSIGNED
AXCR1S 0122.0173 8 n DIODE-VVC 13.5PF T9% C3/C25-MiNaS BVRw30V 25403 B8809 SELECTED
AICR16 1901.0050 3 DICOE-SWITCHING B0V 200MA 2NS DO-35 IN1TY 1N4150
AXCR17 1901.0050 3 DICOE-SWITCHING 80V 200MA 2NS DO-35 SN1T1 1NG150
AJCR18 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 9NITY 1NC150
ACR1S-CR199 NOT ASSIGNED
A3CR200 1901.0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 SN1T1 1N4150
A3CR201 1901.0050 3 DICDE-SWITCHING B0V 200MA 2NS DO-35 SNITY 1N41S0
AXCR202-CR399 NOT ASSIGNED
AICR400 19010539 3 DICDE-SM SIG SCHOTTKY 28480 1901.0539
A3CRA01 19010839 3 DIODE-SM SIG SCHOTTKY 28480 1901.0539
AICR402 1901.0539 3 DIODE-SM SIG SCHOTTXY 28480 1901.0538
A3CR403 1901.0539 3 DIODE-SM SIG SCHOTTKY 28480 1901.0539
AICRA04 1901.0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 SN1T71 1N4150
AJCRL0S 1901.0539 3 DICDE-SM SG SCHOTTKY 28480 1901-0539
AICR406 1901.0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 SN171 1N8150
AICRA0T-CRA99 NOT ASSIGNED
AJCRS00 1901.0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 9N171 1N4150
AICRS01 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 NITY 1N2150
A3CRS02 19010539 3 DIODE-SM SIG SCHOTTKY 28480 1901.0539
AJCRS03 19010539 3 DIODE-SM SIG SCHOTTXY 28480 1901.0539
AJCRS04 1901.0539 3 DIODE-SM SIG SCHOTTKY 28480 1901.0639
AICRSOS 19010539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
AICRS06 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
AJCRS07-CRSS9 NOT ASSIGNED
AICRE00 1901-0050 3 DIOCDE-SWITCHING 80V 200MA 2NS DO-3S INITY 1N4150
AICRE0 NOT ASSIGNED
AICR6G2 1901.0376 3 < DIODE-GEN PRP 35V SOMA DO-35 28480 1901.0376
A3CRE03-CRE39 NOT ASSIGNED
310U AND ABOVE ’
AICRS03 1901-0050 3 DIODE-SWITCHING 80V 200MA 2KS DO-35 9N171 INQ1S0
AXRT00 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 9N1T1 1NL150
AXCR701 1901.0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-3S SN1T71 12150
AXCRI02 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3S N171 1N4150
AXR?03 1901-0050 3 DIOOE-SWITCHING 80V 200MA 2NS DO-35 SN171 1N4150
AJCR704 1901-0539. 3 DIODE-SM SIG SCHOTTKY 28480 19010539
AICR?0S 1901-0539 3 DIODE-SM SXG SCHOTTKY 28480 1901-0539
AICRT06 1901-0539 3 DIODE-SM SG SCHOTTXY 28480 1901-0539
AXCRT0? 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 19010539
A3DS1-DS499 NOT ASSIGNED
A3DSS00 1990-0517 4 1 LED-LAMP LUM-INT=3MCD IFe20MA-MAX BVRwSV 28480 50824655
A1 $170-0847 3 1 CORE-SHIELDING BEAD o2114 56-590-65/38 PARYLENE COATED
AJFL1 9135-0002 8 . FLTERLOW PASS SOLDER-TERMS 33085 §1.764-018
AFL2 9135-0002 8 RLTER-LOW PASS SOLDER.TERMS 33095 51.744-018
A¥L3 9135-0002 8 FLTERLOW PASS SOLDER-TERMS 33085 51.744-018
AFLL 9135-0002 e FILTER-LOW PASS SOLDER-TERMS 33085 §1-744-018
A1 12515647 s 1 CONNECTOR 10-PIN M POST TYPE 28480 1251-5647
1251-5595 2 POLARIZING KEY-POST CONN 28480 1251.5595
AR 1250-0835 1 3 CONNECTOR-RF SMC M PC 50-OHM 28480 1250.0835
3105U AND ABOVE
A2 08656-00133 1 s CUP SEMLRIGID GRND 28480 08656-00133
"Refer to Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Replaceable Parts Model 8657B

Table 6-3. Replaceable Parts

Reference HPPan  C Q. Description Mfr. Mfr. Part Number
Designation Number D Code
A3 1250-0835 1 CONNECTOR-RF SMC M PC 50-OmM 28480 1250.0835
A3 1250-0835 1 CONNECTOR-RF SMC M PC 50-OHM 28480 1250-0835
1105U AND ABOVE
A3 08656-00133 1 5 CUP SEMLRIGID GRND 28480 08656-00133
A3 00656-00133 1 s CUP SEMILRIGIO GRND 28490 09656-00133
ALS 1250.0828 2 s CONNECTOR-RF SMC M SGLHOLE-RR 50-OHM 28480 1250-0828
A6 1250-0828 2 CONNECTOR-RF SMC M SGL-HOLE-AR 50-0HM 29480 12500828
A7 1250-0828 2 CONNECTOR-RF SMC M SGL-HOLE-RR 50.0HM 28480 1250-0828
A8 1250-0828 2 CONNECTOR-RF SMC M SGL-HOLE-RR 50-OHM 28480 1250-0828
ALt 9140-0394 2 3 INDUCTOR RF-CH-MLD 680NM 5% 28480 9140-0734
A2 9140-03%4 2 INDUCTOR RF-CH-MLD GBONH 5% 28480 91400334
AR3 9140-0384 2 INOUCTOR RF-CH-MLD 680NN 5% 28480 9140-03%4
A3Le NOT ASSIGNED
ARS 9140-0144 0 3 INDUCTOR RF-CH-MLD 4.7UH 10% 28480 91400144
ARE 9100-2255 4 3 INDUCTOR RF-CH-MLD 470NH 10% .105DX26LG 28400 9100-2255
ALY PRINTED CIRGUIT TRACE INDUCTOR
A8 9140-0141 7 INDUCTOR RF-CH-MLD 680NH 10% 28480 9140-0141
ALS-L199 NOT ASSIGNED
3105U AND ABOYVE
A3LS 9135.0072 7 INDUCTOR SGNH 28480 9135-0072
A3L10 9135.0072 7 INDUCTOR S6NH 28480 91350072
A3200 9100-1788 € 2 CORE-FERRITE CHOKE-WIDEBANDIMP>680 28480 $100-1788
A3201 9100-1788 6 CORE-FERRITE CHOKE-WIDEBAND:IMP-680 28480 9100-1798
A3L202 9100-1618 1 2 INDUCTOR RF-CH-MLD 5.6UH 10% 28480 9100-1618
A3L203 $100-1618 1 INDUCTOR RF-CH-MLD S.6UH 10% 28480 $100-1618
AR204 2100-3822 4 8 INDUCTOR-FIXED 120-1300 HZ 28480 9100-3322
A3L205-1299 NOT ASSIGNED
A3L300 9100-3922 4 INODUCTOR-FIXED 120-1300 HZ 28480 91003922
A3L301-L399 NOT ASSIGNED
AR400 9140-0129 1 3 INDUCTOR RF-CH-MLD 220UH 5% 28480 9140-0129
A0 9100-1620 s 3 INDUCTOR RF-CH-MLD 15UH 10% 28490 9100-1620
AR402 9140-0129 1 INDUCTOR RF-CH-MLD 220UH 5% 28480 9140-0129
AR403 9140-0129 1 INDUCTOR RF.CH-MLD 220UH 5% 28480 9140.0129
A3L404 9100-1620 s INDUCTOR RF-CH-MLD 15UH 10% 28480 9100-1620
A3L405-1499 NOT ASSIGNED
ARL500 9100-1620 5 INDUCTOR RF-CH-MLD 15UH 10% 28480 $100-1620
A3LS01 9100-3822 4 INDUCTOR-FIXED 120-1300 HZ 28480 $100-3922
A3LSa2 9100-3522 4 INDUCTOR-FIXED 120-1300 HZ 28480 9100-3522
A3L503 9100-3922 4 INDUCTOR-FIXED 120-1300 HZ 28480 9100-3822
AIMPY . 00656-00126 5 2 COVER TOP 28480 08656-00126
310SU AND ABOVE
AP 0065640016 S 2 COVER TOP 28480 0865640016
AIMP2 2380-0217 s 1 SCREW-MACH 6-32 .3124N-LG HEXHO-SLT 00000 ORDER BY DESCRIPTION
A3MP3 08656-00044 6 1 FENCE LFL SHLD 28480 08656-00044
AIVP 09656-00128 7 2 COVERFRAME 28490 09656-00128
AIMPS NOT ASSIGNED
A3MPE 2190-012¢ 4 9 WASHER-LX INTL T NO. 10 .195IN-D 28480 21%0-012¢
AMPT 2190-0009 4 8 WASHER-LX INTL T NO. 8 .168-4N-ID 28480 2190-0009
A3vPS 2950-0078 9 s NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
AIMPY 08656-00127 6 2 COVER BOTTOM 2m80 08656-00127
A3MP10 1400-0966 8 17 CUP-CMPNT .17-.185-DIA .195-WD STL 91506 6015-13AT
*Refer to Section 7 for update information. sFactory Selected Component (Refer to Section 5).
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Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPat  C qty. Description Mir. Mir. Part Number
Designation Number D Code
A3MP11 1205-0660 s 1 HEAT SINK DIP 98s78 APICOSOCB
AIMP12 0520-0128 7 2 SCREW-MACH 2-56 25IN-LG PAN-HD-POZ! 00000 ORDER BY DESCRIPTION
A3MP13 0610-0001 6 2 NUT-HEX-DBL-CHAM 2-56-THO .062-4N-THK 00000 ORDER BY DESCRIPTION
AIMPI4 2190-0654 s 2 WASHER-LK HLCL 2.0 MM 2.1.MMID 28490 2190-0654
310SU AND ABOVE
AIMPI0-MP14 NOT ASSIGNED
AMP1S 3050-0063 s s WASHER-FL MTLC NO. B .172N-I0 28480 3050-0063
A3MP16 NOT ASSIGNED
AIMP1T 0570-1189 7 'y STUD-PRS-IN 4-40 UNC-2A .J12-IN-LG PH 28480 0570-1189
A0 1853-0405 [} 12 TRANSISTOR PNP S! PD=300MW FT=850MHZ 04713 2N4209
A2 16853-0405 s TRANSISTOR PNP S PD=300MW FTe850MHZ 04713 224209
AX3 1854-0810 2 8 TRANSISTOR NPN SI PD=625MW FT«200MHZ 28480 1854-0810
A% 1853-0405 9 TRANSISTOR PNP SI PD=300MW FT#BS0MHZ 04713 2N4209
A5 1854-0809 9 8 TRANSISTOR NPN 2N2365A S1 TO-19 PD=360MW 28480 1854-0809
A06 1853-0405 s TRANSISTOR PNP SI PO=300MW FTe850MHZ o3 2%4209
AX? 1855-0276 6 9 TRANSISTOR J-FET 2N4416A N-CHAN O-MODE 04713 2Na416A
A308 18550276 6 TRANSISTOR J-FET 2N4416A N-CHAN D-MODE 04713 2N4416A
A0S 18550276 6 TRANSISTOR J-FET 2N4416A N-CHAN D-MODE 04713 2N4416A
A3010 1853-0281 9 " TRANSISTOR PNP 2N2S07TA ST TO-18 PD=40OMW 4713 2N2907A
A1 1853-0459 3 8 TRANSISTOR PNP SI PD=625SMW FTe200MHZ 28480 1853-0459
A3012 1853-0405 8 TRANSISTOR PNP S3 PD=300MW FT=850MHZ 04713 2N4209
A3013 1854-0810 2 TRANSISTOR NPN S PD=625MW FTa200MHZ 28480 1854-0810
A014 185¢-0810 2 TRANSISTOR NPN S PD=62SMW FT=200MHZ 28480 18540810
A3015 1855-0276 6 TRANSISTOR J-FET 2N4416A N-CHAN D-MODE 04713 2NA416A
AX16 1855.0276 6 TRANSISTOR J-FET 2N4416A N-CHAN D-MODE 04713 2N4416A
AX17 1855-0276 6 TRANSISTOR J-FET 2N4416A N-CHAN D-MODE 04713 2N4416A
AXD18 1853-0281 9 TRANSISTOR PNP 2N2907A S TO-18 PO=d00MW 04713 2N2907A
A3019 1885.0276 6 TRANSISTOR J-FET 2N4416A N-CHAN D-MOOE 04713 2N4416A
A3020 1853-0453 3 TRANSISTOR PNP SI PD=G25MW FTe200MHZ 28480 1853-0453
A1 18530594 7 1 TRANSISTOR-DUAL PNP 2N3808 TO-78 28480 1853-0594
A2 . 18540009 9 TRANSISTOR NPN 2N2363A SI TO-18 PD=360MW 28490 1854-0809
A3023 1854-0808 ] TRANSISTOR NPN 2N236SA S TO-18 PD=360MW 28480 1854-0809
A3Q24 1854.0809 9 TRANSISTOR NPN 2N2369A S TO-18 PD=360MW 28480 1854-0803
A2S 1853-0281 ] TRANSISTOR PNP 2N2907A S§i TC-18 PO=400MW 04713 2N2907A
A26 1855.0277 7 1 TRANSISTOR J-FET 2N5268 P-CHAN D-MODE 04713 2NS268
AX27 1853-0281 s TRANSISTOR PNP 2N2907A S TO-18 PO=400MW 0¢713 2N290TA
A28 1853-0281 ] TRANSISTOR PNP 2N2907A S TO-18 PD=40OMW 04713 2N2907A
A29 1854-0401 7 1 TRANSISTOR NPN SI TO-72 PD=200MW 28490 18540401
A0 1853-0430 ° 2 TRANSISTOR PNP 2N43SS SI TO-T2 PD=200MW 04713 24959
AXa31 1858-0087 3 1 TRANSISTOR ARRAY 14-PIN PLSTC TO-116 04713 MPO3904
A32 1855-0418 8 1 TRANSISTOR.UFET DUAL N-CHAN D-MODE $! 28480 1855-0418
A3033 1853-0430 0 TRANSISTOR PNP 2N4959 S TO-72 PD=200MW 04713 2N4859
AOM 18S5-0276 6 TRANSISTOR JFET 2N4416A N-CHAN D-MODE 04713 2N4L16A
A3Q3S 1855-0420 2 7 TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 012895 24391
A0 1853-0405 S TRANSISTOR PNP S PD=300MW FT=@50MHZ 04713 244209
A3037 1855-0276 6 TRANSISTOR J-FET 2N4416A N-CHAN D-MOOE 04713 2N4416A
A3Q38 18540477 7 . TRANSISTOR NPN 2N2222A S TO-18 PDaSOOMW 04713 2N2222A
A 1854-0809 s TRANSISTOR NPN 2N2363A SI TO-18 PD=360MW 28480 1854-0809
A3040 1854-0809 S TRANSISTOR NPN 2N2363A SI TO-18 PD=360MW 28480 1854-0809
A3041 1854-0809 s TRANSISTOR NPN 2N2369A S TO-18 PD=360MW 28480 1854-0809
A3042 1854-0809 9 TRANSISTOR NPN 2N2369A S TO-18 PD=360MW 28480 1854-5809
A3043 18530281 9 TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 4713 2NZ907A
A3044 1853-0281 S TRANSISTOR PNP 2N2907A SI TC-18 PO=400MW 04713 2N2907A
A304S NOT ASSIGNED
*Refer 1o Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference

Designation
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ARI2
AR13
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ARIS

AR
AR17
ARS8
A3R19

AR
AIRM

AIR26
AIR27
AIR28
AIR2S
ARD

ARD
AIRIM-RIS
AIR100

AIR101
A2
AIRI03
AR08
AIR10S-R199

6-14

1853.0405

0757-0398
0757-0402
07570402
0757-1034
0757-0402

0757.0397
0698-3429
1810-0203
0698-7215

0698-2457
0698-3155
0757-0438
0696-3444
0757-0280

0757-0465
21003658

0698-7199
0757-0280
OT57-0408
0757-0438
0698-3432
0757-0442

0757-0416

0757-0278

0757-0382

TRefer to Section 7 for update information.
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Table 6-3. Replaceabie Parts
Description

TRANSISTOR NPN SI PO=E25MW FTa200MHZ
TRANSISTOR NPN 2NS179 S TO-72 PD=200MW
TRANSISTOR PNP Si PD=300MW FT=850MMH2
TRANSISTOR PNP 2N2907A S TO-18 PO=400MW
TRANSISTOR NPN SI TO-39 PO=1W FT«S00MMHZ

TRANSISTOR PNP S PD=J300MW FT<850MH2Z
TRANSISTOR PNP SI PD=300MW FT=850MMZ
TRANSISTOR PNP SI PD=300MW FT50MMHZ
TRANSISTOR PNP S PD=300MW FT=g50MHZ
TRANSISTOR NPN 2NS179 ST TO-72 PD=200MW

TRANSISTOR PNP S PO=I00MW FT=G50MHZ

RESISTOR 75 1% .125W F TCa0e-100
RESISTOR 110 1% .125W F TCa0+-100
RESISTOR 110 1% .125W F TC=0s-100
RESISTOR 147K 1% .125W F TCa0w100
RESISTOR 110 1% .125W F TCa0e-100

RESISTOR 68.1 1% .125W F TCa0e-100
RESISTOR 19.6 1% .125W F TCa0e-100
NETWORK-RES 8.SIP 470.0 OHM X 7
RESISTOR 133 1% .0SW F TCa0e100
RESISTOR 316X 1% .125W F TCa0+-100

RESISTOR 318K 1% .125W F TCa0e-100
RESISTOR 316 1% .125W F TCale-100
RESISTOR 4.64K 1% .125W F TCa0e-100
RESISTOR 316K 1% .125W F TCa0«-100
RESISTOR 316 1% .125W £ TCa0s-100

RESISTOR 316X 1% .125W F TCa0s-100
RESISTOR 4.64K 1% .125W F TCa0e-100
RESISTOR 5.11K 1% .125W F TCa0e-100
RESISTOR 316 1% .125W F TC=0.-100
RESISTOR 1K 1% .125W F TCe=0+-100

RESISTOR 100K 1% .125W F TCa0s-100
RESISTOR-TRMR 20K 10% C TOP.ADJ 17.TRN
RESISTOR 215K 1% .125W F TCe0w-100
RESISTOR 20.7 1% .05W F TCa=0s100
RESISTOR 348 1% .125W F TCa0e-100

RESISTOR 1K 1% .125W F TC0e-100
RESISTOR 162 1% .125W F TC=0+-100
RESISTOR 5.11K 1% .125W F TCa0s-100
RESISTOR 26.1 1% .125W F TC=0--100
RESISTOR 10K 1% .125W F TCa0+-100

RESISTOR S11 1% .125W F TCa0e-100
RESISTOR 46.4 1% .125W F TCa0s-100
RESISTOR 464 1% .125W F TCale-100
NOT ASSIGNED

RESISTOR 1.78K 1% .125W F TCa0+-100

RESISTOR 162 1% .125W F TCa0s-100
NOT ASSIGNED
NOT ASSIGNED
RESISTOR 18.6 1% .125W F TCa0e-100
NOT ASSIGNED

Mfr.
Code

04713
04713
04713

o713
04713
04713
04713
04713

04713
24546
24546
24546

24546
03888
11236
24546

i

24546
24546

3

28480
24546
24546
24548
24546

EOERE RBREEE BEEEE

g

Model 8657B

Mfr. Part Number

1854-0810
2NSITS
2N4208
2N2307A
10540247

CT4-1/8-T0-75R0-F
CT4-1/8-TO-111-F
CTe-1/8-TO-111-F
CT41/8-TO-14T1F
CT61/8-T0-111F

CT4-1/8-TC-68R1-F
PMESS-1/8-TC-1SR6-F
750-81-R470
C3-1/8-TC-133R-F
0698-3457

0696-3457
CT4-1/8-T0-316R-F
CT4-1/8-T04641.F
0696-3457
CT4-1/8-T0-316R-F

C6968-3457

CT4-1/8-TO4641-F
CT4-1/8-TO-5111.F
CT4-1/8-T0-316R-F
CT4-1/8-T0-1001-F

CT4-1/8-T0-1003-F
-2100-3659
CT41/8-T0-2181.F
C3-1/8-TO-28R7-F
CT4-1/8-TC.348RF

CT4.1/8-T0-1001.F
CT4-1/8-T0-162RF
CT4-1/8-T0-5111.F
PMESS-1/8-TO-26R1-F
CT4-1/8-T0-1002-F

CT41/8-TO-S11RF
06984037

CT4-1/8-T0-4640-F
CTa-1/8.T0-1781.F

S033R-1/8-TO-16R2-F

PMESS-1/8-T0-19R6-F

*Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPart C Q. Description Mir. Mir. Part Number
Designation Number D Code
A3R200 or57.0618 9 < RESISTOR 619 1% .125W F TCe0w-100 24546 CTa-1/8-T0.613RF
A3R201 07570800 9 1 RESISTOR 90.9 1% .125W F TCa0s-100 546 CT4-1/8-T0-S0RSF
A3R202 0757048 2 3 RESISTOR 10 1% .125W F TCa0+100 28480 0757046
A3R203 0757-0280 3 RESISTOR 1K 1% .125W F TCm0e-100 24546 CT4-1/8-T0-1001F
AR20¢ orsT.280 3 RESISTOR 1K 1% .125W F TCa0u-100 24546 CT4-1/8-T0-1001-F
AR08 07570401 o 14 RESISTOR 100 1% .125W F TCa0s.100 24546 CTa1/BTOI01F
A3R206 0698-3444 1 RESISTOR 316 1% .125W F TCa0s-100 24548 CT&1/B-TOINGRF
AIR207 06983448 1 RESISTOR 316 1% .125W F TCa0e100 24546 CT&1/8-TO36RF
A3R208 0757-0438 3 RESISTOR 5.11K 1% .125W F TCa0e-100 24546 CT4-1/8-T0-S111F
A3R208 0696-3444 1 RESISTOR 316 1% .125W F TCa0--100 24546 CT41/8-TO-316RF
A3R210 0680083 & 28 RESISTOR 1.96X 1% .125W F TCa0s100 24546 CT&1/8-TC-1961F
AFR211 06380083 8 RESISTOR 1.96K 1% .125W F TCa0e-100 24546 CT4.1/8.TO-1961.F
A3R212-R299 NOT ASSIGNED
A3R300 1100205 7 1 NETWORK-RES 8-S 4.7K OHM X 7 11236 750-81-R4.7K
A3R301 06%6-0083 6 RESISTOR 1.96K 1% .125W F TCa0e100 24546 CTa1/8-TO-1961.F
A3R302 18160206 8 2 NETWORK-RES 8-SP 10.0K OHM X 7 11236 750-81-R10K
A3R303 0698-0083 1 RESISTOR 1.96K 1% .125W F TCa0=100 26546 CT4-1/8-T0-1961.F
A3JR304 0757-0444 1 7 RESISTOR 12.1K 1% .125W F TCale100 24546 CT4-1/8-TO-1212-F
AIR30S 06980063 B RESISTOR 1.96X 1% .125W F TC=0a~100 24545 CT41/B-TO-1961-F
A3R306 0696.0083 @ RESISTOR 1.96X 1% .125W F TCaOw-100 24548 CT4-1/B-TO-1961F
ARI07 0638432 7 RESISTOR 26.1 1% .125W F TCa0e-100 03888 PMESS. 1/8-T0-26R1-F
A3R308 06964037 O RESISTOR 46.4 1% .125W F TCa0-100 28480 06984037
A3R309-R399 NOT ASSIGNED
A3R400 06%6.0083 8 RESISTOR 1.96K 1% .125W F TCa0e=100 24546 CT4-1/8-TO-1961-F
A3R401 06%6-0083 8 RESISTOR 1.96X 1% .125W F TCa0e-100 24546 CT4-1/B-TO-1961F
A3R402 0757-0441 8 5 RESISTOR 8.25K 1% .125W F TCe0w-100 24546 CT4.1/8-T0-8251.F
A3R403 0696-0083 8 RESISTOR 1.96K 1% .125W F TCa0s100 24545 CT4-1/8-TO-1961F
A3Re04 0757.0280 3 RESISTOR 1K 1% .125W F TCa0w-100 24546 CT4-1/8-T0-1001.F
A3Re0S o7s7.0280 3 RESISTOR 1K 1% .125W F TCo0w-100 24546 CT4-1/8-T0-1001F
AIR406 06960083 8 RESISTOR 1.96K 1% .125W F TCe0e-100 24546 CT&1/8-TC-1961.F
AIR0? 07570433 3 RESISTOR 5.11K 1% .125W F TCa0w100 24545 CTa1/8-T05111F
AR08 06984037  © RESISTOR 46.4 1% .125W F TC=0+-100 28480 06964037
A0S 06963183 9 4 RESISTOR 2.83K 1% .125W F TCa0w100 24548 CTa-1/8-T0-3831-F
A3R410 07570200 7 2 RESISTOR 5.62K 1% .125W F TCa0e100 24548 CTa-1/8-T0-5621F
A3Ra11 ors7.0819 0 s RESISTOR 681 1% .125W F TCa0e100 24546 CT4-1/8-TC-6B1RF
AIR412 0757-0438 3 RESISTOR 5.11K 1% .125W F TCa0e-100 24546 CT4-1/8-TO-S5111.F
ABU13 o7s7-109¢ 9 RESISTOR 1.47K 1% .125W F TCa0e100 24546 CT4-1/8-TO-14T1F
AU 210020600 2 2 RESISTOR-TRMR 50 20% C TOP-ADJ 1-TRN 73138 82PRS0
ABRUIS 000234 o 1 NETWORK-RESISTOR 16 PIN DIP; RES 28480 1810-0294
A6 ors7o278 9 RESISTOR 1.78K 1% .125W F TCa0»-100 24546 CT&1/8-T0-1781F
AZR17 0757-0848 1 RESISTOR 12.1K 1% .125W F TCa0e100 24545 CT41/B-TO1212.F
AJR418 0698-3153 L] RESISTOR 3.83K 1% .125W F TCa0.-100 24548 CT4-1/8-T0-3831-F
AJRe19 06980083 @ AESISTOR 1.96K 1% .125W F TCa0s~100 24545 CT4-1/8-TO-1961-F
ATU20 o757.0280 3 RESISTOR 1K 1% .125W F TCa0w100 24546 CTA1/8-T0-1001F
A3R421 o6-NS2 8 2 RESISTOR 2.48K 1% .125W F TCa0s-100 24546 CT4-1/8-TC-281F
AJRe2 0757.0¢438 3 RESISTOR 5.11K 1% .125W F TCa0e-100 24546 CT4-1/8-T0-5111-F
ARZ3 07570438 3 RESISTOR 5.11K 1% .125W F TCa0e100 24545 CTa1/B-TOS111-F
A3Re24 0757.06440 7 s RESISTOR 7.5K 1% .125W F TCa0w-100 24545 CT4=1/8-TC-7501F
ATU2S 06980083 8 RESISTOR 1.96X 1% ,125W F TCa0s-100 24546 CT&-1/8-TO-1961-F
AU 0757.0818 9 RESISTOR 619 1% .125W F TCa0e-100 24546 CT4-1/8-TO.61SRF
A3RaZ? 07570280 .3 RESISTOR 1K 1% .125W F TCa0w100 24546 CT4-1/8-T0-1001-F
A3R28 0698.3153 9 RESISTOR 383X 1% .125W F TCa0w-100 24546 CT4-1/8-T0-3831.F
A3RA29 0696-2961 7 3 RESISTOR 909K 1% .125W F TCaOw100 28480 0696.8961
AR o7S7.0042 9 RESISTOR 10K 1% .125W F TCa0w-100 24546 CTa1/8-TC-1002-F
A3RA31 0757-0444 1 RESISTOR 12.1K 1% .125W F TCaOw100 24546 CTa.1/8-TO-1212F

"Refer to Section 7 for update information.
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*Factory Selected Component (Refer to Section 3).
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Replaceable Parts

A3Raa?7
A3R4at
A3R4seS
AIRLSO
A3RaS1

A3R4S2
AJRLSI-Re99

310U AND ABOVE
AJR453

A3RS00
A3RS01
AJRSQ2

A3IRS03
A3RS04
A3RS0OS
A3RS06
A3RSO7

A3RS08
AJRS09
AJRS10
AIRS11
AIRS12

AJRS13
AJRS14
AJRS1S
AIRS16
_A3RS17

- AIRS18
A3RS19
AJRS20
AIRS21
AIRS22

AIRS23
AIRS24
AIRS2S
AIRS26
AIRS27

AIRS28
A3RS29

3105U AND ABOVE
A3RS29

"Refer 1o Section 7 for update information.
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HP Part
Number

21003296
0696.3450
0696-4037
0757-0442
0693-0073

07570274
0757-0442
2100-3096
0757-0401
0757-0401

0757-0424
0696-8828
0696-4037
0757-0401
0757-044 1

0698-3159
07570441
0757-0441
0757-0442
0698-8812

2100-2031

0698-8913

0757-039S
0757-0395
0757.0418

0757-0419
0757-0317
0757-0317

0757-0421
0636-2440

0757-0438
0757-0421
0696-3150
0698-3162
0696-3430

0696-3162
0757-0200
0636-3161
0757-0280
o757-0422

0696-3132
0698-3156

0757-0444
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Table 6-3. Replaceable Parts

Description

RESISTOR-TRMR 1K 10% C TOP-ADJ 17.TRN

RESISTOR 42.2X 1% .125W F TCa0w-100
RESISTOR 484 1% .125W F TCale-100
RESISTOR 10K 1% .125W F TCa0s-100
RESISTOR 10M 1% .125W F TCa0e.150

RESISTOR 121K 1% .125W F TCals-100
RESISTOR 10K 1% .125W F TCa0s-100

RESISTOR-TRMR S0K 10% C TOP-AD 17.TRN

RESISTOR 100 1% .125W F TC=0+-100
RESISTOR 100 1% .125W F TC=0+-100

RESISTOR 1.1K 1% .125W F TCe0s-100
RESISTOR 25.68X .1% .125W F TC=0e10
RESISTOR 46.4 1% .125W F TCa0+-100
RESISTOR 100 1% .125W F TCu0e-100
RESISTOR 825K 1% .125W F TCa=0+-100

RESISTOR 26.1K 1% .125W F TCa0e-100
RESISTOR B.25K 1% .125W F TCa0+.100
RESISTOR 8.25K 1% .125W F TCa0e-100
RESISTOR 10K 1% .125W F TCule-100
RESISTOR 1 1% .125W F TC=0.-100

RESISTOR-TRMR S0K 10% C TOP-ADJ 1-TRN

NOT ASSIGNED

RESISTOR 1.5 10%

RESISTOR 562 1% .125W F TC=0s-100
RESISTOR 562 1% .125W F TCe0s-100
RESISTOR 681 1% .125W F TCa0+-100

RESISTOR 681 1% .125W F TCa0.-100
RESISTOR 1.3XK 1% .125W F TCa0-100
RESISTOR 1.33K 1% .125W F TCale-100
RESISTOR 46.4 1% .125W F TCa0-100
RESISTOR 46.4 1% .125W F TC0s-100

RESISTOR 464 1% .125W F TCa0s-100
RESISTOR 464 1% .125W F TCa0w-100
RESISTOR 454 1% .125W F TCale-100
RESISTOR 484 1% .125W F TCa=0w-100
RESISTOR 46.4 1% .125W F TCa0s-100

RESISTOR 46.4 1% .125W F TCa0s-100
RESISTOR 46.4 1% .125W F TCa0s-100
RESISTOR 46.4 1% .125W F TC=0s-100
RESISTOR 825 1% .125W F TCa0w-100
RESISTOR 196 1% .125W F TCa0s-100

RESISTOR 5.11K 1% .125W F TCa0e-100
RESISTOR £25 1% .125W F TC=0.-100
RESISTOR 2.37K 1% .125W F TCa0e-100
RESISTOR 464K 1% .125W F TCe0--100
RESISTOR 21.5 1% .125W F TCa0s-100

RESISTOR 46.4K 1% .125W F TC=0e-100
RESISTOR 5.62X 1% .125W F TCa0--100
RESISTOR 38.3K 1% .125W F TCa0e-100
RESISTOR 1K 1% .125W F TCa0w100
RESISTOR 909 1% .125W F TCa0s-100

RESISTOR 261 1% .125W F TCa0e-100
RESISTOR 14.7K 1% .125W F TCa0w-100

RESISTOR 121K 1% .125W F TCa0w-100
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Model 8657B

Mfr. Part Number

2100-3296
CTa-1/B-TO4222F
06964037
CT4-1/8-TO-1002.F
0893-0073

CT41/8-TO-1211.F
CT4-1/8-T0-1002F
2100-3096
CT41/8-TO-101F
CT41/8-TO-101-F

CT4-1/B-T0-1101.F
0696-9828
0636-4037
CT4-1/8-TO-101-F
CT4-1/8-TO-8251.F

CT4-1/8-TO-2612F
CT4-.1/8-TC-8251-F
CT4-1/8-TO-8251.F
CT4-1/8-T0-1002-F
0698-8812

2PRSOK

0698-8913

CT4-1/8-TO-S6R2-F
CT4-1/8-TO-S6R2-F
CT4-1/8-T0-681R-F

CT41/8-TO-681R-F
CT4-1/8-TO-1331-F
CT4-1/8-TC-133VF
0698-4037
06984037

CT4-1/8-TO-4640-F
CT4-1/8-TO-4640.F
CT4-1/8-TO-4640-F
CT4-1/8-TO-4640-F
0698-4037

0698-4037
06984037
06964037
CT4-1/8-TO-B2SR-F
CT4-1/8-TO-196R-F

CT&-1/8.T0-5111.F
CT4-1/8-TO-825R.F
CTa1/B-T0-2371F
CTL1/B-TO4642-F
PMES5-1/8-TO-21RS-F

CT4-1/8-TO-4642.F
CT4-1/8-TO-S&21-F
CT4-1/8-TO-I832-F
CT4-1/8-T0O-1001.F
CT4-1/8-T0-909R-F

CT4-1/8-TO-2610.F
CTL1/8-T0-14T2F

CT4-1/8-TO-1212-F

*Factory Selected Component (Refer to Section 5).
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Model 8657B

Reference
Designation

A3RS30
A3RS3
ARSR

A3RS33
AIRS3M4
AIRSIS
ARSI
A3RSI?

A3RS38
A3RS39
A3RS40
A3RS41
A3RS42

AJRS43
AIRS44
AIRS4S
A3RS45
AIRS4T

AJRS48
AJRS4S
A3RSS0
A3RSS!
A3RSS2

A3RSS3
AJRSS4
A3RSSS
A3RSSE
A3RSS?

A3RSS8
AJRSS9
A3RSE0
A3RS6!
A3RSE2

A3RS583
A3RS64
A3RSES
A3IRS66
A3RSET

A3RS68
AIRSEY
A3RS70
A3RS71-RS99

3105U AND ABOVE

A3RST1
A3RST2

A3R600

A3RS01
A3RE2
A3R603
A3R604
A3R60S

*Refer to Section 7 for update information.

rev.20MARY1

HP Panrt
Number

0757-0382
06984037
0757-0280

0757-0401
0757-0444
0698-4037
0698-0083
0757-0401

0757-0280
0757-0416
0698-3156
0698-0063
0757-0421

0757-0418
0757-0439
0757-0394
0757.044d
0696-0084

06564037
0757-0416
0757-0382
06963443
0757-0419

0698-4037
0598-3136
0757-0401
0757.02680
07570394

0698-0083
0757-0438
0757-0421
07570401
2100-2487

0757-0260
0698-4037
0757-0394
0698-3156
0698-4037

0757-0442
0698-0082
0757-0199

0757-0280
21003088

0757-0462

0696-3162
0696-3157
0757-0467
0696-3162
0757.0278
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Table 6-3. Replaceable Parts

Description

RESISTOR 162 1% .125W F TCa0s-100
RESISTOR 46.4 1% .125W £ TCa0s-100
RESISTOR 1K 1% .125W F TCa0e-100

RESISTOR 100 1% .125W F TCa0+-100
RESISTOR 12.1K 1% .125W F TCa0e-100
RESISTOR 48.4 1% .125W F TCals-100
RESISTOR 1.96X 1% .125W F TCa0s-100
RESISTOR 100 1% .125W F TCa0.-100

RESISTOR 1K 1% .125W F TCa0--100
RESISTOR 511 1% .125W F TCa0+-100
RESISTOR 14.7K 1% .125W F TCals~100
RESISTOR 1.96K 1% .125W F TCa0e-100
RESISTOR 825 1% .125W F TCe0--100

RESISTOR 619 1% .125W F TCa0-100
RESISTOR 6.81K 1% .125W F TCele-100
RESISTOR 51.1 1% .125W F TCa0s-100
RESISTOR 121K 1% .125W F TCe0s100
RESISTOR 2.15K 1% .125W F TCa0w-100

RESISTOR 46.4 1% .125W F TCa0--100
RESISTOR 511 1% .125W F TCa0e-100
RESISTOR 162 1% .125W F TCe0e-100
RESISTOR 287 1% .125W F TCale-100
RESISTOR 681 1% .125W F TCe0e-100

RESISTOR 46.4 1% .125W F TCe0+-100
RESISTOR 17.9K 1% .125W F TCale-100
RESISTOR 100 1% .125W F TCe0.-100
RESISTOR 1K 19 .125W F TCadw-100
RESISTOR 51.1 1% .125W F TCa0« 100

RESISTOR 1.96X 1% .125W F TCa0e-100
RESISTOR 5.11K 1% .125W F TCa0e-100
RESISTOR 825 1% .125W £ TCs0e100
RESISTOR 100 1% .125W F TCe0e-100
RESISTOR.TRMR 2X 10% C TOP-ADJ 1-TRN

RESISTOR 1K 1% .125W F TCals-100
RESISTOR 46.4 1% .125W F TCa0e-100
RESISTOR 51.1 1% .125W F TCa0+-100
RESISTOR 14.7K 1% .125W F TCa0e-100
RESISTOR 46.4 1% .125W F TCa0s-100

RESISTOR 10K 1% .125W F TCa0s-100
RESISTOR 464 1% .125W F TC=0+-100
RESISTOR 21.5K 1% .125W F TCa0«-100
NOT ASSIGNED

RESISTOR 1K 1% .125W F TCa0»-100
RESISTOR-TRMR 5K 10%

RESISTOR 75K 1% .125W F TCa0s-100

RESISTOR 46.4X 1% .125W F TCe0.-100
RESISTOR 19.6X 1% .125W F TCals-100
RESISTOR 121K 1% _125W F TCa0e-100
RESISTOR 46.4K 1% .12SW F TCa0w-100
RESISTOR 3.16X 1% .125W F TCa0.-100

Mfr.
Code

19701
28480

24546

24546
24546

24546
24546

24546
24546

24546
24546

24546
19701
24546

24546
24546
24546
24546

24546
24546
73138

24546

24546

24546
24546
24546

24546
24546

24546

24546
24546
24546
24546
24546

Replaceable Parts

Mfr. Part Number

5033R-1/8-T0-16R2.F

06984037
CT4-1/8-T0-1001-F

CT4-1/8.TO-101-F
CT&1/8-TO-1212.F
0698-4037
CT4-1/8-TO-1961.F
CT4-1/8-TO-101F

CT4-1/8-T0-1001F
CT4.1/8-TO-S11RF
CT4-1/8-TO-1472-F
CT4-1/8-TO-1961.F
CT4.1/8-TO-RSR-F

CT4-1/8-TO-619RF
CT4-1/8-T0-6811.F
CT4-1/8-TO-S1R1F
CT4-1/8-TO-1212F
CT4-1/8-T0-2151F

06984037
CT4-1/8-TO-S11RF

5033R-1/8-T0-16R2-F

CT4-1/8-TO-287RF
CT4-1/8-TO-681R.F

06984037
CT4-1/8-T0-1782-F
CT4-1/8-TO-10\F
CT4-1/8-T0-1001-F
CT4-1/8-TC-SIRIF

CT&1/8-TO-1961.F
CT4-1/8-T0-85111.F
CTL1/8-TO-R5RF
CT4.1/8-TO-101.F
82PR2X

CT4-1/8-TO-1001F
06984037
CT4-1/8-TO-SIRIF
CTA1/8-TO-1472F
06984037

CT4-1/8-T0-1002-F
CT4-1/8-TO4640-F
CT4-1/8-T0-2152.F

CT4-1/8-TC-1001-F
2100-3089

CT4-1/8-T0-7502-F

CT4-1/8-TO-4642F
C74-1/8-T0-1962-F
CT4-1/8-T0-1213.F
CT4-1/8-TO-A642.F
CT4-1/8-TO-3161F

*Factory Selected Component (Refer to Section 5).
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Replaceable Parts Model 8657B

Table 6-3. Replaceable Parts

Reference HP Pan [« 3 i Mfr. 3
Designation N o Qty. Description Mfr. Part Number
A3R606 07570444 1 RESISTOR 12.1K 1% .125W F TCe0s100 24546 CT&1/8-T0-1212F
A3R607 07570424 7 RESISTOR 1.1K 1% .125W F TCa0e-100 24546 CT&-1/8-T0-1101-F
A3R608 0638-3444 1 RESISTOR 316 1% .125W F TCa0w-100 24548 CT4-1/8-T0-316R-F
A3R609 0698-315¢ [ 3 RESISTOR 4.22X 1% .125W F TCa0w100 24548 CT4-1/8-TO4221F
AJR610 07570467 8 RESSTOR 121K 1% .125W F TC=0+-100 24548 CT4-1/8-T0-1213-F
A3RE11 0757.0842 9 RESISTOR 10K 1% .125W F TCa0e-100 24548 CT4-1/8-TC-1002F
AIR612 07570442 9 RESISTOR 10K 1% .125W F TCe0+—100 24548 CT4-1/8-TC-1002-F
A3RE13 0757-0439 4 RESISTOR 8.81K 1% .125W F TCaOs-100 24548 CT4-1/8-TO-6811-F
A3RE14 07570338 2 1 RESISTOR 1K 1% 25W F TCa0w-100 24548 NAS-1/4-TO-1001-F
AIR61S 1010-0206 8 NETWORK-RES 5.5 10.0K OHM X 7 11236 750-81.R10K
A3R616 0757-0442 ) RESISTOR 10K 1% .125W F TCa0s-100 24546 CT4-1/8-T0-1002-F
A3R617 0757-0439 P RESISTOR 6.81K 1% .125W F TCa0«100 24546 CT4-1/8-T0-6811-F
A3R618 0698-3154 (] 3 RESISTOR 4.22X 1% .125W F TC=0s-100 24546 CT4-1/8.TO4221F
A3R619 07570346 2 3 RESISTOR 10 1% .125W F TCa0«-100 28480 0757-0346
A3RE20 2100-3210 6 2 RESISTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 28480 2100-3210
A3RS21 0757-0442 9 RESISTOR 10K 1% .125W F TCa0e-100 24546 CT4-1/8-T0-1002-F
A3RE2 0757-0441 ] RESISTOR 8.25K 1% .125W F TCa0e-100 24546 CT4-1/8-TC-8251-F
A3R623-R699 NOT ASSIGNED
3103U AND ABOVE
A3RE23 0696-0082 8 1 RESISTOR 464 1% .125W F TCa0+100 24546 CT4-1/8-TO464R-F
A3RE24 07570418 9 RESISTOR 619 1% .125W F TCa03+100 24546 CT4-1/8-TO-619R.F
A3RE25 0696-0083 ] RESISTOR 1.96K 1% .125W F TCa0«100 24546 CT41/8-TO-1961F
A3R626 0757-0280 3 RESISTOR 1K 1% .125W F TCe0«100 24546 CT4-1/8-T0-1001.F
A3R700 0698-0085 0 s RESISTOR 2.61K 1% .125W F TCa0w100 24548 CT41/8-TO-2611-F
A3R701 0696-0085 0 RESISTOR 261K 1% .125W F TCu0—100 24546 CT4-1/8-TO-2611-F
A3R702 0636-0085 0 RESISTOR 261K 1% .125W F TCa0a-100 24546 CT4-1/8-T0-2611-F
A3R703 0636-0085 ] RESISTOR 2.61K 1% .125W F TCa0+w100 24546 CT&-1/8-T0-2611-F
A3RT04 D757-0421 4 RESISTOR 825 1% .125W F TCa0=100 24548 CT4-1/8-TO-825R.F
A3R70S 0757-0438 3 RESISTOR 5.11X 1% .125W F TCa0+100 24546 CT4-1/8-TC-S111.F
A3R706 0757-0438 3 RESISTOR 5.11K 1% .125W F TCa0e100 24548 CT4-1/8-TG-S111.F
A3RT0? 0698-3435 ] RESISTOR 38.3 1% .125W F TCa0s-100 28480 CT4-1/8/T0-38R3-F
A3R708 0757-0280 3 RESISTOR 1K 1% .125W F TCa0+-100 24545 CT4-1/8-TC-1001.F
A3R709 0757-0280 3 RESISTOR 1K 1% .12SW F TCa0s100 24545 CT4-1/8-T0-1001.F
A3RT10 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 CT4-1/8-TO-S111.F
ASRT1I 1810-0666 4 1 NETWORK-RES 8-DIP 2.5K OHM X 2 28480 1810-0666
ARTI2 2100-3296 ] 1 RESISTOR-TRMR 1K 10% C TOP-ADJ 17-TRN 28480 2100-3296
A3R713 0757-0465 6 1 RESISTOR 100K 1% .125W F TC=0s-100 28490 0757-0465
A3R74 2100-3733 8 1 RESISTOR-TRMR 1M 20% C TOP-ADJ 17-TRN 28480 2100-3733
AIRTIS 07570440 7 RESISTOR 7.5K 1% .125W F TC=0+-100 24546 CT4-1/8-TO-7501.F
A3R716 0698-0083 8 RESISTOR 1.96K 1% .125W F TCe0+-100 24546 CT4-1/8-TC-1961-F-
AIRTI? 0757-0438 3 RESISTOR 5.11K 1% .125W F TCa0e-100 24546 CT&1/8-TO5111.F
A3RTI® 07570440 7 RESISTOR 7.5K 1% .125W F TCa0«100 24546 CTa-1/8-TO-7S01.F
ART19 0757-0424 7 RESISTOR 1.1K 1% .125W F TC0--100 24546 CT4-1/8-TO-1101F
A3R720 0757-062¢ 7 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 CT&-1/8-TO-1101F
AIRTY 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 CT41/8-TO-SI111F
AIRTZ 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1003F
ARTD 2100-2030 3 1 RESISTOR-TRMR 20K 10% C TOP.ADJ 1.TRN 72138 B2PR20K
A3RT 0757-1084 ] RESISTOR 1.47K 1% .125W F TCe0s-100 24546 CT&1/8-T0-1471.F
A3RT2S 0698-3162 ° RESISTOR 464K 1% .125W F TCam0s-100 24546 CT&1/8-TO4642F
A3RT26 0638-3454 3 3 RESISTOR 215K 1% .125W F TC=0w-100 24546 CT4-1/8-T0-2153-F
A3RTZT 0757-0280 3 RESISTOR 1K 1% .125W F TCa0s-100 24546 CT4-1/8-T0-1001F
A3R728 0757-0280 3 RESISTOR 1K 1% .125W F TCa0w100 24546 CT4-1/8-T0-1001F
A3RT29 0757-0442 s RESISTOR 10K 1% .12SW F TC=0--100 24548 CT4-1/8-T0-1002F
A3R730 NOT ASSIGNED
A3RT31 0757-1094 ] RESISTOR 1.47K 1% .125W F TCal0«100 24548 CTL1/8-TO-14T1F

TRefer to Section 7 for update information.
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Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPat C qny. Description Mfr. Mfr. Part Number
Designation Number D Code
AIR732 0757-0280 3 RESISTOR 1K 1% .125W F TCa0s-100 24545 CT4-1/8-T0-1001F
A3R733 0757-0280 3 RESISTOR 1K 1% .125W F TCa0+-100 24546 CT4-1/8-T0-1001-F
AIR7M 0757-0401 ] RESISTOR 100 1% .125W F TCa0e-100 24545 CY4-1/8-TO-101.F
A3RTIS 0757-0458 7 6 RESISTOR 51.1K 1% .125W F TCa=0w100 24546 CT&-1/B-TO5112F
A3R736 0757-0458 7 RESISTOR 51.1K 1% .125W F TCa0e-100 24546 CT4.1/8-T0-S112.F
A3RT37 0696-0083 8 RESISTOR 1.96K 1% .125W F TCa0e-100 224546 CT41/8-TO-1961F
A3RT738 0698-0083 8 RESISTOR 1.96K 1% .125W F TCaOs-100 24546 CT4-1/8-TO-1961.F
A3R738 NOT ASSIGNED
A3R740 0757-0401 [ RESISTOR 100 1% .125W F TC=0s-100 24546 CT4-1/8-TC-101-F
A3R741 0757-0401 0 RESISTOR 100 1% .125W F TCale-100 24546 CT4-1/8-TO-101.F
A3TPY 1251-0600 0 38 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 28480 1251.0600
AITP2 1251-0600 [\ CONNECTOR.SGL CONT PIN 1,14-MM.BSC-SZ SO 28480 1251-0600
A3TP3 12510600 [ CONNECTOR-SGL CONT PIN 1.14-MM-8SC.SZ SO 28480 12510600
AITP4 1251-0600 ° CONNECTOR.SGL CONT PIN 1.14-MM-BSC-S2 SO 28480 1251.0600
AJTPS 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC.SZ SO 26480 1251.0600
A3TP6 12510600 (] CONNECTOR.SGL CONT PIN 1.14-MM-8SC-SZ SO 28480 1251-0600
AITP? 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SC 28480 1251-0600
AJTPE 1251-0600 o CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 28480 1251-0600
A3TPS 1251.0600 (] CONNECTOR-SGL CONT AN 1.14-MM.B8SC.SZ SO 26480 1251.0600
A3TP10 1251-0600 o CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 28480 1251-0600
A3TP1 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 28480 1251.0600
ATTPI2 1251-0600 ° CONNECTOR-SGL CONT PN 1.14-MM.BSC-S2 SO 28480 1251-0600
A3ITP13 1251-0600 o CONNECTOR-SGL CONT PIN 1.14-MM.8SC-S2 SO 28480 1251.0600
AITPUL 1251-0600 ] CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2 SO 26480 1251.0600
A3ITPIS 1261-0600 ° CONNECTOR-SGL CONT PIN 1.14-MM-.BSC-SZ SO 28480 12510600
A3TPIE 12514926 1 4 CONNECTOR B-PIN M POST TYPE 28480 12514826
A3ITP17 12514326 1 CONNECTOR 8-PIN M POST TYPE 28490 1251.4826
AITPI8 12514526 1 CONNECTOR 8-PIN M POST TYPE 28480 12514926
AITPIS 12514926 1 CONNECTOR §-PIN M POST TYPE 28480 12514926
A3TP20 12510600 [ CONNECTOR-SGL CONT PIN 1.14-MM-BSC.SZ SO 28480 1251-0600
ATTPRY 1251-0600 [ CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 28480 1251-0600
AITP22 12510600 ] CONNECTOR.SGL. CONT PIN 1.14-MM.B8SC-SZ SO 28480 12510600
AJTP23 1251-0600 [ CONNECTOR-SGL CONT PIN 1.14.MM-BSC.SZ SO 28480 12510600
AJTPM 1251-0600 [} CONNECTOR.SGL CONT PIN 1.14-MM.BSC-SZ SO 25480 1251-0600
AJTP2S 12510600 ] CONNECTOR.SGL CONT PIN 1.14-MM-8SC-SZ SO 28480 1251-0600
A3TP26 1251-0600 (] CONNECTOR-SGL. CONT PIN 1.14-MM-BSC-SZ SO 28480 12510600
A3TP27 1251-0600 0 CONNECTOR-SGL. CONT PIN 1.14-MM-BSC.SZ SO 26480 1251-0600
AJTP28 1251-0600 [} CONNECTOR.SGL CONT PIN 1.14-MM-BSC.SZ SQ 26480 1251-0600
AITP29 1251-0600 ] CONNECTOR-SGL CONT PIN 1.14.MM-8SC.SZ SO 26480 1251-0600
A3TP30 12510600 o CONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SC 28480 1251-0600
AITP 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 28480 1251-0600
AITPI2 12510600 ] CONNECTOR-SGL CONT PiIN 1.14-MM-8SC.SZ SO 28480 1251-0600
A3TP33 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 28480 1251-0600
310SU AND ABOVE
A3TP30-TP33 NOT ASSIGNED
AUY 1820-122% a 2 IC FF ECL D-M/S DUAL 4713 MCI10237P
AR2 1826-0371 1 7 IC OP AMP LOW.BIAS-H-IMPD TC-99 PXG 27014 LF2564
A3 1858-0032 8 2 TRANSISTOR ARRAY 14-P\N PLSTC DIP 258 CA3148E
A3U4 1826-1012 9 2 ANALOG SWITCH 4 SPST 16 CERDIP 343 MI1-0201-4
ANS 1626-0371 1 T IC OP AMP LOW.-BIAS-HIMPD TO.99 PKG 27014 LF256M
TRefer to Section 7 for update information. *Factory Selected Component (Refer to Section §).
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Replaceable Parts

Reference HP Part
Designation Number
ARG 1820-0693
AN? 1826-0932
A8 1820-1196
AUS 18260141
A0 1826-006S
AUN 1826-0065
A2 1826-0371
A3 1826-1012
A3Ue 1826-0845
AU1S 1820-1144
A6 1826-0462
A3U7 1SD6-0046
A3U8 1820-1201
A3UIS 1820-1112
A3U20 1820-1278
A3U21 1826-0021
A3U2 1826-1100
A3U23 1820-1858
A3U2¢ 16820-1279
A3U2S 1820-1112
A3U26 1820-1278
A27 1826-0889
A28 1820-3618
310SU AND ABOVE
ARS27 1826-2190
A28
AU29 1820-1185
AU 1820-1279
AU 1820-0693
AR 1820-1278
ARII3 1826-0089
AR 1826-1202
AN 1820-1144
A 1820-1279
ARII7 1820-0693
ARJ3B 1820-1112
AU3S 18201112
A3U40 1820-1882
AR 1820-1206
A2 1820-1446
ARa3 1820-1367
A3Usd 1820-1112
ARMS 1826-078S
ARME 1820-1225
AJU4T 1820-0629
A3U48 1820-1991
A4 1820-0629
AUSO 1820-0629
ARIST 1820-1322
AUS2 1820-0693
AUS3 1820-1383
ARUSS 16820-0629
AUSS 1820-0629
3105V AND ABOYE
ARUSE 1826-0777

6-20

"Refer to Section 7 for update information.
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Table 6-3. Replaceable Parts
Description

IC FF TTL S D-TYPE POS-EDGE-TRIG

IC OP AMP PRCN 8-DIP-C PXG

IC FF TTL LS C-TYPE POS-EDGE-TRIG COM
IC COMPARATOR GP DUAL 14-DIP-C PXG
IC COMPARATOR PRCN 8-DP-P PXG

IC COMPARATOR PRCN 8-0°P.P PKG

IC OP AMP LOW.BIAS-HIMPD TO-99 PXG
ANALOG SWITCH ¢ SPST 16 -CERDW

IC OP AMP PRCN TO-99 PXG

IC GATE TTL LS NOR QUAD 2-INP

D/A 10-8iT 16-CBRZ/SDR BPLR
IC MISC NMOS

IC GATE TTL LS AND QUAD 2-NP
IC FF TTL LS D-TYPE POS-EDGE-TRIG
IC CNTR TTL LS 8IN UP/DOWN SYNCHRO

IC OP AMP GP TO.99 PXG

A/D 8-1/2-BIT 18-0P-L BPLR

IC FF TTL LS D-TYPE OCTL

IC CNTR TTL LS DECD UP/DOWN SYNCHRO
IC FF TTL LS O-TYPE POS-EDGE-TRIG

IC CNTR TTL LS BIN UP/OOWN SYNCHRO
IC OP AMP LOW-NOISE DUAL 14-DWP-C PXG
IC-8-8IT.6800 SERIES MCU(MASKED)

ICS 270 14-DiP
NOT ASSIGNED

IC FF TTL LS D-TYPE POS-EDGE-TRIG COM
IC CNTR TTL LS DECD UP/DOWN SYNCHRO

IC FF TTL S D-TYPE POS-EDGE-TRIG

IC CNTR TTL LS BIN UP/ODOWN SYNCHRO
IC OP AMP LOW-NOISE DUAL 14-DIP.C PKG
D/A 10-8IT 16-CERDIP CMOS

IC GATE TTL LS NOR QUAD 2-NP

IC CNTR TTL LS DECD UP/DOWN SYNCHRO
IC FF TTL S D-TYPE POS-EDGE-TRIG

IC FF TTL LS D-TYPE POS-EDGE-TRIG

IC FF TTL LS O-TYPE POS-EDGE-TRIG

IC GATE ECL EXCL-OR QUAD

IC GATE TTL LS NOR TP 3INP
IC S+-RGTR TTL LS RS PRLIN PRL-OUT
IC GATE TTL $ AND QUAD 24NP

IC FF TTL LS D-TYPE POS-EDGE-TRIG

IC OP AMP LOW-BIAS-H-IMPD DUAL 8.0P-C

IC FF EQL D-M/S DUAL

IC FF TTL S J-X NEG-EDGE-TRIG
IC CNTR TTL LS DECD OUAL 4-BIT
IC FF TTL S J-K NEG-EDGE-TRIG
IC FF TTL S J-X NEG-EDGE-TRIG

IC GATE TTL S NOR QUAD 2.NP

IC FF TTL S D-TYPE POS-EDGE-TRIG
IC ENTR ECL BCD POS-EDGE-TRIG
IC FF TTL S J-X NEG-EDGE-TRIG

IC FF TTL S J-X NEG-EDGE-TRIG

ICS 303 14PN

Mfr.
Code

01295

01295
27014

27014
3437

01295

04713

01285
01295
01285

2704
24355
01285
01285
01295

01295

04713

01295
01295

01285
01295

01295

01295
01295
01295
01285
04713

01296
01295
012sS
01295
01238

04713
01295
07263
01295
01295

01295
01295
04713
c1295
01296

01285

Model 8657B

M{r. Part Number

SN74S74N
oP-27F2
SN74LS174N
M318J
UPCa1IC

UPC311C
LF2SeH
102014
OP-07EJ
SN74LSO2N

MC3410CL
1SD6-0046

SN74L.S08N
SNT4LSTAAN
SN74LS19IN

LM310M
ADS70J0
SNT4LS3ITIN
SN74LS190N
SN74LST4AN

SN74LS19IN
XRSSIIAN(PER HP DWG)
MCSR05P2CPIMASKED)

1826-2190

SN74LS175N
SN74LS190N

SN74S74N
SN74LS191N
XRSSIIAN(PER HP DWG)
ADTS3XSEL)

SN74LSC2N

SNT4LS190N
SN74S74N
SN74LS74AN
SNT4LST4AN
MC1011

SN74LS27N
SNT4LSISSAN
SNT74S08N
SNT4LS74AN
TLOT2ACSG

MC18231P

SN74S1127
T4LS3I90PC
SN74S112N
SN74S112N

SN74SO2N
SN74S74N
MCI01 38
SN74S1I2N
SN74S1I2N

SNT74S112N

*Factory Selected Component (Refer to Section 5).
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Model 8657B
Reference HP Pant
Designation Number
A3VR1.VR29S
A3VR00 1902-0945
A3VR301.VR399
A3VR400 1902-0680
A3VR4O1 1902-0680
AVRA(2-VR4SS
A3VRS00 19020947
A3VRS01-VRE00
A3VREC1 1902-0962
A3W1 1251.4670
A3IW2 12518557
A3W3 12514670
AIW4 1251.8557
A3WS 1251.8557
AIWE 12518557
A3W? 1251.8557
AIWB 1251.8557
A3WS 1251.8857
A3W10 12518557
1258-0209
AW 8155-0005
AZW12 08656-60144
A3W13 08656-60145
3105U AND ABOVE
AIW12 08656-20141
AIW13 08656-80167
AIw14 8158-0005
A3Y) 0410-1130
1200-0758
A3Y2.Y299
A3Y300 0410-1180
2580-0002
3050-0105

rev.20MAR9!

TRefer to Section 7 for update information.
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Table 6-3. Replaceable Parts

Description

NOT ASSIGNED

DIODE-ZNR 3V 5% DO-35 PD=4W TCa..043%
NOT ASSIGNED

ODI0OE-ZNR INB27 62V 5% DO-7 PD=4W
DIODE-ZNR 1NB27 6.2V 5% DO-7 PD=AW

NOT ASSIGNED
DIODE-ZNR 3.6V 5% DO-JIS PDw.4W TCa..036%
NOT ASSIGNED
DIODE-ZNR 15V 5% 0O0-35 PDe.4W TCae.087%

CONNECTOR 3PN M POST TYPE
CONN-POST TYPE .100-PIN.SPCG 2-CONT
CONNECTOR 3-PN M POST TYPE
CONN-POST TYPE .100-PIN.SPCG 2.CONT
CONN-POST TYPE .100-PIN.SPCG 2.CONT

CONN-POST TYPE .100-PINSPCG 2-CONT
CONN-POST TYPE .100-PIN-SPCG 2.CONT
CONN-POST TYPE .100-PIN.SPCG 2.CONT
CONN-POST TYPE .100-PIN-SPCG 2.CONT
CONN.POST TYPE .100-PIN-SPCG 2-CONT
JUMPER.REMOVABLE 2 POSITION; 200 N

RESISTOR-ZERO OHMS 22AWG LEAD DIA
COAX CABLE F SMC.SMC (S)
COAX F SMC-SMC (6)

FLEX COAX CABLE
FLX CX CAB ASSY

WIRE 22AWG BLACX

CRYSTAL-QUARTZ 50 MHZ HC-42/U-HLDR
SOCKET-XTAL 2-CONT HC-25/U DIP-SLOR
NOT ASSIGNED

CRYSTAL-QUARTZ 4.000 MHZ HC-18/U-HLDR
NUT-HEX-DBL-LCHAM 8-32-THD .085-IN-THK
WASHERFL MTLC NO. 4 .125N-1D

Mfr.
Code

04713
04713

28480

28480
28480
28480

28480

26480
28480
28480
28480

28480
28480
28480

28480
26480

28480
28480

28480
28480

Replaceable Parts

Mfr. Part Number

1902-0945

1NG27
1ING27

1902-0947
19020962

12514670
1251.8557
12514670
1251-8557
1251.8557

1251-8557
1251.8557
1251.8557
1251.8857
1251.8557
1258-0209

8155-0005
08656-60144
08656-60145

08656-20141
08656-60167
8158-0005

0410-1130
1200-0758

0410-1180
2580-0002
3050-0105

*Factory Selected Component (Refer to Section 5).



Replaceable Parts

Reference HP Part
Designation Number
A3A1 08657-60109
310SU AND ABOVE
A3A1 08657-60177
A3ACY 0160-2879
AAIC2 0190-0097
A3A1C3 0160-3879
A3AICA 0160-3679
A3AICS 01604588
A3AICS 0160-4040
A3AICT 01604040
A3AICE 0160-3879
A3AICS 0160-3879
A3AIC10 0160-3879
A3AICH
A3a1C12 01604493
A3AICI3 0160-4767
A3AIC14 0121.0445
A3AICIS 0160-4588
A3AICIE 0160-2437
A3AICT7 0160-2437
A3AICI8 01604040
A3AICIS 0160-0576
A3A1C20 01604385
A3AI1C21L118
A3AICI20 0160-2436
A3AICR1 0122.0173
A3AICR2 01220173
A3AICR3 0122.0173
A3AICR4 0122-0173
A3AICRS 0122-0173
A3AICRE 0122-0173
A3AICR? 0122-0173
A3AICRS 0122.0173
A3AICR9 0122.0173
A3AICRIO 0122-0173
A3AICR1T 1901.0050
A3AICR12 1901-0050
A3A1J1 1250-0828
A3ATLY 9140.0452
A3AIL2 91002248
A3AIL3
A3AILS 9100-2250
A3ANLS 9135-0073
A3AILE 9100-2243
A3AILT 9100.2252
A3AILE 9135-0081

“Refer 1o Section 7 for update information.
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Table 6-3. Replaceable Parts
Description

LOW FREQUENCY OSCILLATOR ASSY

LOW FREQUENCY OSCILLATOR ASSY

CAPACITOR-FXD .01UF «-20% 100VDC CER
CAPACITORFXD 47UF«-10% 3SVOC TA

CAPACITOR.FXD .01UF +~20% 100VDC CER
CAPACITORFXD .01UF «-20% 100VOC CER
CAPACITOR-FXD 270PF «S5% 100VDC CER

CAPACITOR-FXD 1000PF «~-S% 100VDC CER
CAPACITOR-FXD 1000PF «-5% 100VDC CER
CAPACITOR.FXD .01UF «-20% 100VDC CER
CAPACITOR.FXD .01UF «-20% 100VDC CER
CAPACITOR.FXD .01UF «-20% 100VDC CER

NOT ASSIGNED

CAPACITOR-FXD 27PF +-5% 200VDC CER 0»-30
CAPACITOR-FXD 20PF «-5% 200VDC CER 030
CAPACITOR-V TRMR-CER 4.5-20PF 160V
CAPACITOR-FXD 270PF «-5% 100VDC CER

CAPACITOR-FDTHRU SO00PF +80 -20% 200V
CAPACITOR-FDTHRU S000PF +80 -20% 200V
CAPACITOR-FXD 1000PF 5% 100VDC CER
CAPACITOR-FXD .1UF «-20% SOVDC CER
CAPACITOR-FXD 15PF «5% 200VDC CER 0--30

NOT ASSIGNED
CAPACITOR-FDTHRU 10PF 20% 200V CER

DIODE-VVC 11.5PF 79 C3/C25-MiNaS BVR=30V
DIODE-VVC 11.5PF 7% C3/C25-MiNaS BVRe30V
DIODE-VWC 135PF 7% C3I/C25-MiNeS BVReIOV
DICOE-VVC 13.5PF 7% C3/C25-MiNaS BVR=I0V
DIODE-VVC 13.5PF 7% C3I/C25-MiNaS BVRa30V

DIODE-VVC 11.5PF 7% C3/C25-MiNaS BVRe30V
DICOE-VVC 12SPF 79 C3/C25-MiNaS BVR=3OV
DIODE-VVC 11.5PF T8 C3/C25-MiNaS BVR=IV
DIODE-VVC 125PF 78 C3/C25-MiNaS BVR=30V
DIODE-VVC 115PF 7% C3/C25-MINaS BVRe30V

DIODE-SWITCHING 80V 200MA 2NS DO-35
DICOE-SWITCHING B0V 200MA 2NS DO-3S

CONNECTOR.RF SMC M SGL-HOLE-RR 50-OHM

INDUCTOR RF.CH.-MLD 2.7UH 5% .166DX.385LG
INDUCTOR RF.CH-MLD 120NH 10%

NOT ASSIGNED

INDUCTOR RF-CH-MLD 180NH 10%

INDUCTOR RF.CH-MLD 5INH 6% .1020X.26L.G

INDUCTOR RF.CH-MLD 150NH 10%

M.

{

g

i EEREE §

28480
28480

28480

28480

1

BEERE §

:ORERLR RRRER ¥

2
b4
3

HEIRIE

Model 8657B

‘ltr. Part Number

0865760108

0B6S7-60177

0160-3879

1500476X9035S2

0160-3879
0160.3879
0160-4588

01604040
0160-4040
0160-3879
0160.3879
0160-3879

01604493
01604767
0121-0445
0160-4568

0160-2437
0160-2437
0160-4040
0160-0576
01604385

1ING150
1N41S0

§140-0452
$100-2248

9100-2250
9135-0073

9100-2248
9100.2252
91350001

sFaciory Selected Component (Refer 1o Section 5).
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Model 8657B

Reference
Designation

A3AIMPY

3105U AND ABOVE
A3ATIMPY

AJAIMP2
A3AIMP3
A3ATMPY
A3AIMPS

A3AIMPS
A3ATMPT
A3AIMPE
A3AIMPY
A3AIMPI0

A3AITMPT
A3AIMP12

AJAIQ
AJAIQ2

5105U AND ABOVE
A3AI101
A3A1Q2

A3AIQ3

A3AIR?
A3AIRR
A3A1R3
A3ATRe

A3AIRS
A3AIRE

3105U AND ABOVE
A3AIRS
A3AIRE

A3AIRT
A3AIRS
A3AIRS
A3AIRIO

AZATIRT
AJAIR12
A3AIR13
AJAIR14
A3AIRS

A3AIRIS
A3AIR17

3105V AND ABOVE
A3ATIR17

A3ATR18
A3A1R1S
A3ATR20

A3AIR21
A3AIRZ2

A3AITY

TRefer to Section 7 for update information.

rev.20MAR9!

HP Part
Number

08656-00126

06656-00128
08656-00127
2360-0277
2190-0124

1854-0632
18540632

1854-1234
1854.1234

1854.0378

0698-7154
0698-7212
0757.0416
0757-0405

0698-7188
0696-7188

06399.1502
0695-19Q2

0757.0280
0696-3438
0757-0438
0757-0280

0757.0416
0757.0438
0757.0438
0698.7212
0698-7205

0698-7224
0698-7212
0698-7209
0698-7223
0698-713¢
0638-7223

06968-7205
0698-7213

08657-21022

wne s L W N (73

> w0

OWwWwww Www o'® @ o LI KT Y ~

w

NN

1

Table 6-3. Replaceable Parts

Description

COVER TOP

COVER TOP

COVER-FRAME

COVER BOTTOM

SCREW-MACH 6-32 .312N-LG HEX-HD-SLT
WASHERLK INTL T NO. 10 .195IN-I0

NUT-HEX-DBL-CHAM 10-32.THD .067-IN-THK
WASHER-LK INTL T NO. 8 .168-N-ID
NUTHEX-DBL-CHAM 8.32-THD .085-IN-THK
NUT HEX -DBL-LHAM £4-40-THD .094-IN-THK
WASHER-LK INTL T NO. 4 .115.N-ID

FOAM-POLYU 9.53-MM-THK 110-MM-WD
PAD-FOAM

TRANSISTOR NPN S PDe180MW FTadGHZ
TRANSISTOR NPN SI POw180MW FTadGHZ

TRANSISTOR NPN S3 PO=180MW FTa4GHZ
TRANSISTOR NPN SI PDu1B80MW FTadGHZ

TRANSISTOR NPN 2NS§5109 St TO-3S PD=S00MW

RESISTOR 17.8 1% .05W F TCa0«100
RESISTOR 100 1% .05W F TCa0s-100

RESISTOR 511 1% .125W F TCa0e-100
RESISTOR 162 1% .125W F TCa0e-100

RESISTOR 10 1% .05W F TCa0s-100
RESISTOR 10 1% .0SW F TCa0s-100

RESISTOR 10 1% .0SW F TCa0w-100
RESISTOR 10 1% .0SW F TCa0s-100

RESISTOR 1K 19% .125W F TCa0e-100
RESISTOR 147 1% .125W F TCu0w100
RESISTOR 5.11K 1% .125W F TCa0+-100
RESISTOR 1K 1% .125W F TCa0+100

RESISTOR $11 1% .125W F TCa0w-100
RESISTOR 5.11K 1% .125W F TCa0«-100
RESISTOR 5.11K 1% .125W F TC=0+-100
RESISTOR 100 1% .0SW F TCa0-100
RESISTOR 51.1 1% .05W F TCale-100

RESISTOR 316 1% .05W F TC=0.-100
RESISTOR 100 1% .05W F TCa0e-100
RESISTOR 75 1% .05W F TCals-100

RESISTOR 287 1% .05W F TCa0s-100
RESISTOR 17.8 1% .0SW F TCa0s100
RESISTOR 287 1% .05W F TCa0s-100

RESISTOR 51.1 1% .05W F TCa0+-100
RESISTOR 196 1% .05W F TCe0«-100

CABLE SEMI-RIGID 2.18 NO CONN

T

TRIRHIIEIHEE

28480
28480

:

24546
24546

24546
24546

24546

24546
24546

24546
24546

24546
24546

24546
24546

Replaceable Parts

Mfr. Part Number

0865600126

0865640016

08656-00128
008656-00127

ORDER BY DESCRIPTION

2190-0124

2950-0078
2190-0003
2580-0002
2260-0001
2190-0004

4208-0277
08657.00025

BFRI1
BFRSY

1854-1234
1854-123¢

2NS109

C3-1/8-TO-17TRE-F
C3-1/8-TO-100R.F
CT4-1/8.TO-S11R-F
CT4-1/8-T0-162R-F

C3-1/8-TC-10R.F
C€3-1/8-TO-10R-F

C3-1/8-TO-10RF
C31/8-TO-10R-F

CT4.1/8-T0-1001.F
CT4-1/8-TO-147R.F
CT4-1/8-TO-5111F
CT4-1/8-T0-1001.F

CT4-1/8-TOS11R.F
CT4-1/8-TCS111.F
CT&1/8-TO-S111F
C3-1/8-TO-100R.F
C3-1/8.TOSIRI-F

C3.1/8-TO-316R-F
C3-1/8-TO-100R-F
C3-1/8-TO-100R-F
C3-1/8-TO-287R-F
C3-1/8-TC-17R8-F
C3-1/8-TO-287RF

C3-1/8-TOSIRIF
C3-1/8-TO-196R-F

08657-21022

*Faciory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference HP Part
Designation Number
A4
A 08657-60102
ALY 0180.3770
ALC2 0160-2079
ALC3 01803770
ALCH 01604389
A4CS 01604082
A4LCE 01604040
AC? 01604040
AeCB 0160-4040
A4CY 01604619
A4C10 0160-4619
ALCTY 01604619
ALC12 01604547
ALC13 01604040
ACIe 0160-4040
A4C1S
ALCI6 0160-4040
AsC17 0160-3879
Aac18 0160-4389
ARC1S 01604389
A4C20 01604511
ALC21 01604040
A4C22
A4C23
ALC24 01604518
A4C25 0160-4389
AMC6 0160-4389
ALC27
ALC29 0160-3875
A4C29 0160-3873
A4C30 0160-4491
2928U AND ABOVE
ALC30
ASC31 0160-4387
A2 0160-3879
A4C33 01604518
AMC 0180-0197
AMC3S 01604498
ALC36 01604518
AC37 01604383
e 01504383
ALC39 0160-3874
ALCA0
ALCAY 0160-4383
ALCA2 01603875
ALC43 01604383
ACAd 0160-3326
ALCAS 0160-3875

6-24
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Table 6-3. Replaceable Parts

Description

HIGH FREQUENCY LOOP ASSY

DOES NOT INCLUDE A4MP! (CS, C44 AND HARDWARE)

CAPACITOR.FXD 22UF«-10% 3SVOC TA
CAPACITOR-FXD .01UF «-20% 100VDC CER
CAPACITOR-FXD 2.2UF--10% 35VDC TA
CAPACITOR-FXD 100PF «5PF 200vOC CER
CAPACITOR-FOTHRU 1000PF 20% 200V CER

CAPACITOR-FXD 1000PF 5% 100VDC CER
CAPACITOR-FXD 1000PF «5% 100VDC CER
CAPACITOR-FXD 1000PF «-5% 100VDC CER
CAPACITOR-FXD 2.7TPF «.25PF 200VDC CER
CAPACITOR.FXD 2.7PF +-.25PF 200VDC CER

CAPACITOR-FXD 2.7PF .. 25PF 200VDC CER
CAPACITOR-FXD 150PF «-5% 200VDC CER
CAPACITOR-FXD 1000PF «-5% 100VDC CER
CAPACITOR.FXD 1000PF «5% 100VDC CER
NOT ASSIGNED

CAPACITOR-FXD 1000PF +.5% 100VOC CER
CAPACITOR-FXD .01UF «.20% 100VDC CER
CAPACITOR-FXD 100PF «-SPF 200VDC CER
CAPACITOR.FXD 100PF «5PF 200VDC CER
CAPACITOR-FXD 220PF «-5% 200VDC CER

CAPACITOR-FXD 1000PF «-5% 100VDC CER

CAPACITOR-FXD 100PF «5PF 200VDC CER
NOT ASSIGNED

CAPACITOR-FXD 22PF «~5% 200VDC CER 0--30

CAPACITOR-FXD 4.7PF «.5PF 200VDC CER
CAPACITOR-FXD 8.2PF ~ 5PF 200VDC CER

NOT ASSIGNED

CAPACITOR-FXD 47PF «5% 200VDC CER 0--30

CAPACITOR-FXD .01UF «-20% 100VDC CER
CAPACITOR-FXD 9.1PF «..5PF 200VDC CER
CAPACITOR-FXD 2.2UF«10% 20VDC TA

CAPACITOR-FXD 5.6PF «.SPF 200VDC CER

CAPACITOR-FXD 8.1PF «.SPF 200VDC CER
CAPACITOR-FXD 6.8PF «-.SPF 200VDC CER
CAPACITOR-FXD 6.8PF «.SPF 200VDC CER
CAPACITOR.FXD 10PF « 5PF 200VDC CER
NOT ASSIGNED

CAPACITOR-FXD 6.8PF « 5PF 200VOC CER

CAPACITOR-FXD 22PF «~5% 200VDC CER 0--30

CAPACITOR.FXD 6.8PF «.5PF 200VDC CER
CAPACITOR-FDTHRU 100PF 20% 200V CER

CAPACITOR.FXD 22PF «5% 200VDC CER 0--30

Mfr.

BEEE BRRER BEMNL ¥

§ EREES

28480

iR EE

1

28480
56289

BEERE BEER B

Model 8657B

Mfr. Part Number

08657-60102

0180-3770
0160-3879
0180-3770
0160-4389
01604082

0160-4040
01604040
0160-4040
01604619
01604619

0160-4619
0160-4547
0160-4040
01604040

0160-4040
0160-3879
01604389
0160-4389
01604511

01604040

01604518
016C4389

0160-4389

0160-3875
0160-3873
0160-4491

0160-4387
0160-3879
0160-4519
1500225X5020A2
01604498

01604519

5024
0160-3874

S024EC200RDE8S0
0160-36875
5024E0200RD6890
0160-3926
0160-3875

*Factory Selected Component (Refer 1o Section 5).
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Model 8657B Replaceable Parts

Table 6-3. Replaceable Parts

Reference MPPart C . Description Mir. Mtr. Part Number
Designation Number D aty serip Code

ALC4AE NOT ASSIGNED

ALC47 01604511 [ CAPACITOR-FXD 220PF «-5% 200VOC CER 28480 01604511
ALC48 : NOT ASSIGNED

(VI 0160-3873 1 CAPACITOR-FXD 4.7PF +.SPF 200VDC CER 28480 0160-3873
ALCSO 01604381 8 1 CAPACITOR-FXD 1.5PF « 25PF 200VDC CER 28480 0160-4381
A4CSY 0160-3879 7 CAPACITOR-FXD .01UF «20% 100VDC CER 28480 0160-3879
ALCS2 NOT ASSIGNED

A4CS3 01210448 9 3 CAPACITOR-V TRMR-CER 1.5-10PF 63V PC-MTG 28480 0121.0449
ALCSe.CS8 NOT ASSIGNED

ALCSS 01604040 [ CAPACITOR-FXD 1000PF «5% 100VOC CER 28480 0160-4040
A4CE0 01604040 6 CAPACITOR-FXD 31000PF «-5% 100VDC CER 28480 0160-4040
A4CE1 0160-3875 3 CAPACITOR-FXD 22PF «.5% 200VDC CER 030 25480 0160-3675
ALCE2 01604040 6 CAPACITOR-FXD 1000PF «5% 100VOC CER 28480 0160-4040
A4CS3 01604040 3 CAPACITOR-FXD 1000PF «S% 100VDC CER 28480 01650-4040
AMCE4 0160-4767 4 CAPACITOR.FXD 20PF +-5% 200VOC CER 0+-30 28480 01604767
A4CES 01604040 6 CAPACITOR-FXD 1000PF «-5% 100VDC CER 28480 01604040
ALCSE 01604040 3 CAPACITOR.FXD 1000PF +-5% 100VDC CER 28480 0160-4040
A4CET 01604389 6 CAPACITOR-EXD 100PF «.SPF 200VDC CER 28480 0160-4389
ALCES 0160-3879 7 CAPACITOR.FXD .01UF «20% 100VDC CER 28480 0160-3879
ALCES 01604040 3 CAPACITOR-FXD 1000PF «5% 100VDC CER 28480 01604040
AMCTO 0160-4926 7 1 CAPACITOR-FXD 110PF «5% 200VDC CER 28480 01604526
ALCTY 0160-3879 7 CAPACITOR.FXD .01UF «-20% 100VDC CER 28480 0160-3878
ACT2 0160-4040 [ CAPACITOR-FXD 1000PF «5% 100VDC CER 28480 01604040
ACT3 01604040 (3 CAPACITOR-FXD 1000PF 5% 100VDC CER 28480 0160-4040
ACT¢ 01604040 6 CAPACITOR-FXD 1000PF +-S5% 100VDC CER 28480 0160-4040
ALCTS 0121-0449 9 CAPACTTOR.V TRMR-CER 3.5-10PF 63V PC-MTG 26480 0121-.0449
A4C76 0160-3872 ] 1 CAPACITOR-FXD 2.2PF ~.25PF 200VDC CER 28480 0160-3872
A4CT7 0160-4040 [ CAPACITOR-FXD 1000PF 5% 100VOC CER 28480 0160-4040
A4CTB 01604040 3 CAPACITOR-FXD 1000PF +.5% 100VOC CER 28480 0160-4040
ACTS 01604387 Py CAPACITOR.FXD 47PF 5% 200VDC CER 0e-30 26480 0160-4387
A4CBO 01604498 8 CAPACITOR-FXD 5.6°F «.SPF 200VDC CER 28480 0150-4498
A4CB? 0160-4498 8 CAPACITOR.FXD 5.6PF «..5PF 200VDC CER 28480 01604498
AMCE2 NOT ASSIGNED

A4CH3 0160-357 7 CAPACITOR.FXD .01UF +-20% 100VDC CER 28480 0160-3879
ALCB4 01604521 e 1 CAPACITOR-FXD 12PF +.5% 200VDC CER 0«30 28480 01604521
A4CBS 0121.0848 (] CAPACITOR-V TRMR.CER 3.5.10PF 63V PC-MTG 28480 0121.0449
A4CO6 0160-4382 b ] 4 CAPACITOR-FXD 3.3°PF «..25PF 200VDC CER 28460 0160-4382
A4CE? 01604040 6 CAPACITOR-FXD 1000PF «-5% 100VDC CER 28480 0160-4040
ALCB8 0160-3878 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A4C89 0160-3879 7 CAPACITOR-FXD .01UF «-20% 100VDC CER 28480 0160-3879
A4CS0 0160-0576 s CAPACITOR-FXD .1UF «-20% S0VDC 28480 0160-0576
A4CY? 0160-0576 S CAPACITOR-FXD .1UF «-20% 50VDC CER 28480 0160-0576
A4CS2 0180-0573 2 1 CAPACITOR-FXD 4700PF +-20% 100VDC CER 28490 0160-0573
A4CS3 0160-3879 7 CAPACITOR.FXD .01UF «-20% 100VDC CER 28480 0160-3879
A4CSE 0160-3879 7 CAPACITOR-FXD .01UF «20% 100VDC CER 28480 0160-3879
A4CSS 0163-0575 4 5 CAPACITORFXD .08 TUF «-20% SOVDC CER 28480 0160-0575
A4CSE 0160-3879 ? CAPACITOR-FXD .01UF «20% 100VDC CER 28480 0160-3879
A4cS? 0160-3879 7 CAPACITOR-FXD .01UF «20% 100VDC CER 28480 0160-3879

TRefer to Section 7 for update information. *Factory Seiected Component (Refer to Section 5).



Replaceable Parts

Reference
Designation

AMC100
AC101
AMCI102

AMC103

AC104-C148
ALC150
ACIS5?
ALC182
ALC1S3

AMC154
ALC155°
AAC156
ALC157
ALC158

AMC159
A4C160
A4C161
ACI182
AMCI63

AC164
MCIES
MC166
ASC167
AMC168

AC169

AMCI171
ASC172
MCIT3

AC174
ACITS
ALC176
MC1T7
AMC178

1R

6-26

HP Pant
Number

0160-3879

0160-3879
0160-3879
0160-3879

tRefer 1o Section 7 for update information.
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Table 6-3. Replaceable Parts

CAPACITORFXD .01UF «-20% 100VDC CER
CAPACITOR-FXD .01UF «-20% 100VDC CER
CAPACITOR.FXD .01UF +-20% 100VDC CER
CAPACITORFXD .01UF +-20% 100VDC CER
CAPACITOR.FXD .01UF +-20% 100VDC CER

CAPACITORFXD 150PF «5% 100VDC CER

NOT ASSIGNED
CAPACITORFXD SEPF «-5% 200VOC CER 0+-30
CAPACITOR-FXD 100PF «SPF 200VDC CER
CAPACITOR-FXD 100PF «-SPF 200VDC CER
CAPACITOR-FXD 100PF «-SPF 200VDC CER

CAPACITOR.FXD 1UF 10% SOVDC
CAPACITOR.FXD 22PF +5% 200VDC CER 0+-30
CAPACITOR-FXD 100PF ~-SPF 200VDC CER
CAPACITOR-FXD 1UF 10% SOVDC
CAPACITOR-FXD 100PF «~SPF 200VDC CER

CAPACITOR.FXD 3.3PF +-.25PF 200VDC CER
PRINTED CIRCUIT TRACE CAPACITOR
CAPACITOR-FXD 30PF «-5% 200VDC CER 0+-30
CAPACITORFXD 100PF «SPF 200VDC CER
CAPACITOR-FXD 24PF «5% 200VDC CER 0+~30

CAPACITOR-FXD 3.9PF +-.S5PF 200VDC CER
CAPACITOR-FXD 100PF «SPF 200VDC CER
CAPACITOR-FXD 100PF «SPF 200VDC CER
CAPACITOR-FXD 30PF 5% 200VDC CER 0-~30
CAPACITOR-FXD 42PF «-5% 200VDC CER 0+-30

CAPACTTOR-FXD 42PF «-5% 200VDC CER 0+-30
CAPACITOR-FXD 1000PF «-S% 100VDC CER
CAPACITOR.FXD 33PF «5% 200VDC CER 030
CAPACITORFXD 30PF +-5% 200VDC CER 0e-30
NOT ASSIGNED

CAPACITOR-FXD .01UF «-20% 100VDC CER
CAPACITOR-FXD .01UF «-20% 100vVDC CER
CAPACITOR-FXD .01UF +-20% 100VDC CER
CAPACITOR-FXD 2.2UF+-10% 3SVDC TA

CAPACITOR.FXD 1000PF «-5% 100VDC CER

DICDE-SWITCHING 80V 200MA 2NS DO-35
DIODE-STEP RECOVERY
DICOE-MATCHED 1V

DIODE-MATCHED 1V

DIODE-MATCHED v

DIODE-MATCHED 1V

DIODE-SWITCHING BOV 200MA 2NS DC-35
DIOCOE-SWITCHING B0V 200MA 2NS DO-35
DIODE-SWITCHING 80V 200MA 2NS DC-35
DIODE-SWITCHING 30V 200MA 2NS DO-35

THEHIER{HIEE

[N
£
8

BEREE BRED ERNNE £RB Y

SN171

;

26480
28480

i 8

INIT?
IN1T1
MN1T71
IN1I71

Model 8657B

Mfr. Part Number

0160-3879
0160-3879
0160-3873
0160-3879
0160-3879

0160-4764

01604527
0160-4389
01604388
0160-4389

0160-5469
0160-3875
0160-4389
0160-5469
0160-4389

0160-4382

0160-4766
01604389
200-200-NP0-240J

0160-4518
01604389
01604388
0160-4766
01604526

01604526
0160-4040
0160-4386
0160-4766

*Factory Selected Component (Refer 10 Section 5).



Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPant C qty. Description Mfr. Mfr. Part Number
Designation Number D Code A
MCR11 1901-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 SN171 1N4150
MCR12 1901-0050 3 DIOOE-SWITCHING 80V 200MA 2NS DO-35 SN1T1 IN4150
MCR13 1901-0050 3 DICDE-SWITCHING 80V 200MA 2NS DO-35 SN171 ING1S0
MCR14 1901.0518 8 2 DIQDE-SM SIG SCHOTTKY 26480 1901.0518
MCR1S 1901-0050 3 DICOE-SWITCHING 80V 200MA 2NS DO-35 SNIT1 1N4150
MCR16 1901-0050 3 DICDE-SWITCHING 80V 200MA 2NS DO-X5 SN171 1IN41S0
AMCR17 1901-0050 3 DICDE-SWITCHING S0V 200MA 2NS DO-XS SN171 IN41S0
ACRI8 19010050 3 DIODE-SWITCHING 60V 200MA 2NS DO-3S SN171 1N41S0
AMCR19 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 SN17t IN4150
ACR20 1901-0050 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 SN1TY 1NA150
MCR21 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 MWNITI 1N4150
AMCR22.CR100 NOT ASSIGNED
ACR10 0122.0161 4 6 DIODE-VVC 2 1SPF 7% BVR=30V 25403 BB405B
AMCR102 0122.0161 . DIODE-VVC 2.15PF T% BVR=30V 25403 884058
ALY 1251.8599 2 3 CONN-POST TYPE .100-PIN-SPCG 10-CONT 28480 1251.8599
ALY 91001627 2 5 INDUCTOR RF-CH-MLD 39UH 5% 28480 $100.1627
A2 9100-1627 2 INDUCTOR RF-CH-MLD 39UH 5% 28480 $100-1627
L3 9100-1627 2 INDUCTOR RF-CH-MLD 39UH 5% 28480 9100-1627
AdLe 9100-1627 2 INDUCTOR RF-CH-MLD 33UH 5% 28480 9100-1627
MLS 91002247 4 13 INDUCTOR RF.CH-MLD 100NH 10% 28480 9100-2247
MLELS PRINTED ORCUIT TRACE INDUCTORS
ALLI0 9100-2247 4 INDUCTOR RF.CH-MLD 100NH 10% 28480 9100-2247
ML 9135.0071 1 1 INDUCTOR RF-CH-MLD 62NH 5.806% 28480 9135-0071
ALI2 NOT ASSIGNED
AaL13 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 10% 28480 9100-2247
ML NOT ASSIGNED
ALIS 9135-0076 6 1 INDUCTOR RF-CH-MLD 39NH 6% 28480 9135-0076
L6 9135.0076 6 1 INDUCTOR RF-CH-MLD 39NH 6% 28480 9135-0076
AL1? NOT ASSIGNED
ALIS NOT ASSIGNED
LIS $135.0068 6 5 INDUCTOR RF-CH-MLD 33NH 6.36% 28480 9135-0068
AdL20 91350068 € INDUCTOR RFCHMLD 33NH 6.36% 28480 9135-0068
ALY 9135.0076 6 1 INDUCTOR RF-CH-MLD 39NH 6% 28480 9135.0076
M2 91350073 3 INDUCTOR RF-CH-MLD 47NH 6.596% 28480 9135.0073
23 -9140-0158 6 37 INDUCTOR RF-CHMLD 1UH 10% 268480 9140-0158
AL 9140-0158 6 INDUCTOR RF-CH-MLD 1UH 10% 26480 9140-0158
LS 9100-3514 ] ) INDUCTOR 30NH 2850-INX.4LG-IN 28430 9100-3514
ALL26 9135.0072 2 1 INDUCTOR SE6NH 5.893% 2.60-MMX6.6L.G-MM 28480 9135.0072
AdL27 51350068 6 INDUCTOR RF-CH-MLD 33NH 6.36% 26480 9135.0068
AL 9100-3514 o INDUCTOR 30NH .2BSO-INX ALG-IN 28480 9100-3514
AML29 NOT ASSIGNED
A4L30 9100-2248 5 INDUCTOR RF-CH-MLD 120NH 10% 28480 9100-2248
AL 9140-0141 7 INOUCTOR RF-CH-MLD 680NH 10% 26480 9140-0141
ML NOT ASSIGNED
TRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference HP Part
Designation Number
AdL33 9100.2249
AL
AdLIS 9135-0068
ALIE 9100-2514
AL3? 9100-3512
AdLI8 9100-3514
A4L9 9100.3513
AdL40
AdLer 9100-2249
AdLe2 9135-0068
AdLe3 9100-2259
AdLe4199
A4L100 9100-2247
A4L101 9100.2247
2928UU AND ABOVE
A4LI0Y 9100-2247
AaL102 08901-00068
AaL103 9100-2247
A4L104
A4LI0S 9100-2247
ASL106 9100-2247
A4L107 9100-2247
A4L108 9100-2247
A4L109 9100-2247
ALL110 9100-1627
ALY 9135-0074
AMMP1 08656-60192
2190-0630
2420-0026
08656-00089
08656-00074
AMP2 08657.00041
AMMP3 08656-00133
MQ1
A2 1854-0632
MQ3
ALOH
405 1855-0423
AsGS 1855-0235
aQ? 1853-0007
A08 1854-0810
A9 18540810
A4010 1854-0810
A4G11.0100
ALQ10% 18540632
AsO102 1853-0459
A40103 1854-0810
AQ104 18540632

6-28

TRefer to Section 7 for update information.
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Table 6-3. Replaceable Parts
Description

INDUCTOR RF-CH-MLD 1S0NH 10%

INDUCTOR RF.CH-MLD 150NH 10%
INDUCTOR RF-CH-MLD 33NH §.36%

INDUCTOR RF-CK-MLD 1.5UH 10% .105DX.28.G
NOT ASSIGNED

INDUCTOR RF-CH-MLD 100NH 10%

INDUCTOR RF.CH-MLD 100NH 10%

INDUCTOR RF-CH-MLD 1UH 10%
INDUCTOR

INDUCTOR RF-CH-MLD 100NH 10%
PRINTED CIRCUIT TRACE INDUCTOR
INDUCTOR RF-CH-MLD 100NH 10%
INDUCTOR RF-CH-MLD 100NH 10%
INDUCTOR RF-CH-MLD 100NH 10%

INDUCTOR RF-CH-MLD T00NH 10%
INODUCTOR RF CH-MLD 100N 10%
INDUCTOR RF.CH-MLD 39UH 5%
INDUCTOR RF-CH-MLD 47NH 16.17%

FEEDTHRU ASSEMBLY (INCLUDES CS AND Cad)
WASHER-LX HLCL NO. 6 .141.IN-ID
NUT-HEX-DBL-CHAM 6-32-THD .062-IN-THK
FEEDTHRU BRACKET

BRACKET PLATE

TAB-GROUNDING
CUP SEMIR GRND

NOT ASSIGNED

TRANSISTOR NPN Si PO=180MW FTedGHZ
NOT ASSIGNED

NOT ASSIGNED
TRANSISTOR MOSFET N-CHAN E.MODE TO-237
TRANSISTOR LFET N-CHAN O-MCDE TO-S2 &

TRANSISTOR PNP 2N3251 S TO-18 PD=360MW

NOT ASSIGNED
TRANSISTOR NPN S1 PO=180MW FTetGHZ
TRANSISTOR PNP S1 PO=G25MW FT«200MHZ
TRANSISTOR NPN SI PD=625MW FT«200MHZ
TRANSISTOR NPN St POw180MW FTa4GHZ

BERRERR BERE RRR R R B RR R RR RM BMR B Is

:

17856
04713

04713

;

20480

-

111

Model 8657B

Mfr. Part Number

91002248
91350068
$100-2514
$100-3612

$100-3514
$100-3513

9100-2249
9135-0068

91002259
9100-2247
9100-2247
™2
08901-00068
9100-2247
$100-2247
9100.2247
91002247
9100-2247
9100-2247
9100-1627
9135-0074
08656-60192
2190-0630
ORDER BY DESCRIPTION
08658-00074

08657-0004 1
08656-00133

BFR9Y

VN10KM
U SELECTED)

NS
1854-0810
1854-0810

18540810

1853-0459
1854-0810
BFR91

sFactory Selected Component (Refer to Section S).
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Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPat C . Description Mir. Mfr. Part Number
Designation Number D Gty P Code
A40105 1853-0527 6 3 TRANSISTOR PNP S1 PDuSOOMW FTedGHZ 25403 BFO.2
A4Q106 18540632 6 TRANSISTOR NPN S) POw180MW FTadGHZ 25403 BFR91
AdR1 0698-7227 6 10 RESISTOR 422 1% .05W F TC=0e-100 4546 CT3-1/8-TOL22RF
AR2 0638-7189 9 2 RESISTOR 11 1% .05W F TCa0s100 4546 CT3-1/8-TO-11R0F
AdR3 0698-7227 6 RESISTOR 422 1% .05W F TCalw100 2546 CT3-1/B-TO422RF
AR NOT ASSIGNED
A4RS 0698-7199 1 RESISTOR 28.7 1% .05W F TC=0--100 24546 CT3.1/8-TO-28A7-F
AdRE 0698-7218 s 4 RESISTOR 178 1% .05W F TCa0s100 4546 CT2-1/8-TC-178RF
ART 0698-7200 s 2 RESISTOR 31.6 1% .05W F TCa0n100 2846 CT3-1/8-TC-J1REF
AdRE 0696-3442 9 2 RESISTOR 237 1% .125W F TCa0w-100 24546 CT41/8-TO-23TRF
A4R9 0696.7252 b . RESISTOR 4.64K 1% .05W F TCa0w100 24546 CT31/8-TO4641-F
AdRIC 0698-7218 s RESISTOR 178 1% .0SW £ TCa0-100 24546 CT31/8.TO-178R-F
A4R11 0698-3440 7 RESISTOR 196 1% .125W F TCa0--100 24546 CT4-1/8-TO-196R-F
AR12 0696-3440 7 RESISTOR 196 1% .125W F TCa0w100 2546 CT4-1/B-TO-196RF
AeR13 07570642 s RESISTOR 10K 1% .125W F TCa0w-100 24546 CT4-1/8-T0-1002-F
AdRL 07570442 s RESISTOR 10K 1% .125W £ TCe0e-100 26546 CT41/B-T0-1002-F
MRS 06963442 s RESISTOR 237 1% .125W F TCa0e-100 24548 CT41/8-TO-237R.F
A4RIE 0698-7220 s RESISTOR 215 1% .05W F TCa0w100 24546 CT31/8-TO-215A.F
AdR17 NOT ASSIGNED
AdR1E NOT ASSIGNED
A4R1S 06987205 [ RESISTOR 51.1 1% .05W F TCa0s-100 4546 CT3.1/8-TO-51R1.F
AMR20 0696-7253 ] 4 RESISTOR 5.11K 1% .05W F TC=0—100 24546 CT3-1/B-TC-5111.F
AMR21 0698-7236 7 RESISTOR 1K 1% .05W F TCa0e-100 20546 CT21/B-T0-1001.F
AR 0696-3438 3 RESISTOR 147 1% .125W F TCa0w100 4546 CT&1/8-TO-147RF
AdR23 0698-7205 0 RESISTOR 51.1 1% .05W F TCa0w100 24546 CT31/8-TO-SIRIF
A4R24 0698-7205 0 RESISTOR 51.1 1% .05W F TCa0w100 24546 CT3-1/8-TOSIRIF
ALR2S 0757.0346 2 RESISTOR 10 1% .125W F TCaOs100 28480 0757-0346
ASR2S 0696-3440 7 RESISTOR 196 1% .125W F TCa0e100 24546 CT&1/B-TO-196R-F
AdR2? 0696-0084 9 RESISTOR 2.15K 1% .125W £ TCa0e100 2546 CT4-1/8-T0.2151F
A4R28 0757-0394 0 RESISTOR 51.1 1% .125W F TCale100 24546 CT4-1/8-TO-S1RIF
AMR29 06962447 4 14 RESISTOR 422 1% .125W F TCa0w 100 24546 CT4-1/8-TOL22RF
AGRI0 07570421 4 RESISTOR 825 1% .125W F TCa0w100 24546 CT4-1/B-TO-825R-F
AR NOT ASSIGNED
MRI2 0757.0421 4 RESISTOR 825 1% .125W £ TC=0e-100 24546 CT4-1/8-TO-825RF
A4R33 0757.0280 3 RESISTOR 1K 1% .125W F TC=0+100 4546 CT4-1/8-T0-1001-F
AAR34 0757.0398 4 RESISTOR 75 1% .125W F TCa0s-100 2446 CT41/8-TO-75R0-F
AMR3S 0757-0396 " RESISTOR 75 1% .125W F TC=0+-100 us46 CT4-1/8-TO-75R0-F
A4R3S 0757-0398 4 RESISTOR 75 1% .125W F TCa0e100 2546 CT4-1/8-TO-T5R0-F
A4R3? 0696-7227 6 RESISTOR 422 1% .05W F TCa0e100 2e546 CT3-1/8-TO422R.F
A4R38 0696-7189 9 RESISTOR 11 1% .05W F TCa0w100 24546 CT3-1/8-TO-11R0-F
A4R39 0696-7227 6 RESISTOR 422 1% .05W F TCa0e-100 2546 CT3.1/8-TOW22R-F
A4REO 0698-3447 " RESISTOR 422 1% 125W F TCe0--100 26546 CT4-1/8-TO422R-F
AdRe 0696-3447 " RESISTOR 422 1% .125W F TCa0--100 24546 CT41/B-TO422R.F
AdRa2 0698-3447 4 RESISTOR 422 1% .125W F TCa0=-100 24546 CT41/8-TO4Z2RF
AdRe3 0696-3447 " RESISTOR 422 1% .125W F TCa0w-100 24546 CT4-1/8-TO422RF
AR 0696-3447 4 RESISTOR 422 1% .125W F TCa0e100 24546 CTa1/8-TO422R-F
AdRLS 0696-3447 < RESISTOR 422 1% .125W F TCa0e100 24546 CTL1/8-TOL22R.F

“Refer to Section 7 for update information.

*Factory Selected Component (Refer to Section S).

6-29



Replaceable Parts

P EE
i

:

HHRMH IR RHTIRIE

AMRT1
AMRT2
AMR73
MR
7!

:

8

giiii HIIEH

6-30

0757-0290
0757-0442
0757-0280
0757-0280

0757-0842
0757-0280
0696-3157
0757-0416
0757-0465

0696.-3452
0757-0416
0757-0416
0757-0416
0757.0442

07570280
0757.0199
06968-0063
0757.0442
07570405

0757-0442
0696-3441

0757-0123
0757-0463

0757-0438

0698-3157
0698-3156
0696-3260

0757-0462
0693-0069
069§-0083
0696-3430
0698.7252

0638-7205
0757-0260
0757-0442
06983441

“Refer to Section 7 for update information.
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Table 6-3. Replaceable Parts

Description

RESISTOR 422 1% .125W F TC=0+-100
RESISTOR 422 1% .125W F TC=0s-100
RESISTOR 422 1% .125W F TCa0s-100
RESISTOR 422 1% .125W F TCe0s-100
NETWORK-RES 10-SP 10.0K OHM X §

RESISTOR 261K 1% .125W F TCa0e-100
RESISTOR 1K 19 .125W £ TCa0.-100
RESISTOR 10K 1% .125W F TCaulw-100
RESISTOR 1K 1% .125W F TCa0e-100
RESISTOR 1K 19% .125W F TCa0s-100

RESISTOR 10K 1% .125W F TCa0s-100
RESISTOR 1K 1% .125W F TCa0w-100
RESISTOR 19.6X 1% .125W F TCm0s-100
RESISTOR 511 1% .3125W F TCa0s-100
RESISTOR 100K 1% .125W F TCa0s100

RESISTOR 147K 1% .125W F TCa0«100
RESISTOR 511 1% .125W F TCa0s-100
RESISTOR 511 1% .3125W F TCa0--100
RESISTOR 511 1% .125W F TCa0e-100
RESISTOR 10K 1% .125W £ TCa0u-100

RESISTOR 1K 1% .125W F TCa0s-100
RESISTOR 21.5K 1% .125W F TCa0.-100
RESISTOR 1.96K 1% .125W £ TCals-100
RESISTOR 10K 1% .125W F TCale-100
RESISTOR 162 1% .125W F TCa0».100

RESISTOR 10K 1% .125W £ TCa0»-100
RESISTOR 215 1% .125W F TCa0e-100
NOT ASSIGNED

RESISTOR 34.9K 1% .125W F TCa0.-100
RESISTOR 82.5K 1% .125W F TCa0s-100

RESISTOR S5.11K 1% .125W F TCa0~-100
NOT ASSIGNED

RESISTOR 18.6K 1% .125W F TCa0e-100
RESISTOR 14.7K 1% .125W F TCa0--100
RESISTOR 464K 1% .125W F TCa0+-100

RESISTOR 75K 1% .125W F TCa0+-100
RESISTOR 2.15M 1% .125W F TCa0.-100
RESISTOR 1.96K 1% .125W F TCa0e-100
RESISTOR 21.5 1% .125W F TCa0w-100
RESISTOR 4.64K 1% .05W F TCaQe-100

RESISTOR 51.1 1% .0SW F TCa0s-100

RESISTOR 1K 1% .125W F TCa0+-100

RESISTOR 10K 1% .125W F TCa0e-100
RESISTOR 215 1% .125W F TCa0e-100
NOT ASSIGNED

§5

;
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Model 8657B

Mfr. Part Number

CT4-1/8-TO422R-F
CT4-1/8-TO422R-F
CT4-1/8-TO-422R-F
CT4-1/8-TO-422R-F

CSC10A01.103G/MSP10A01.-

CT4-1/8-T0-2611.F
CT4-1/8-TO-1001F
CT4-1/8-T0-1002-F
CT4-1/B-T0-1001-F
CT4-1/B-T0-1001.F

CTa1/8-T6-1002F
CT4-1/8-T0-1001-F
CT4-1/8-T0-1962-F
CT4-1/8-TC-S11RF
CT4-1/8-T0-1003-F

CT4-1/8-TO-1473-F
CT&1/8-TO-S1IRF
CT4-1/8-TO-S11IRF
CT4-1/8-TO-S11RF
CT4-1/8-T0-1002-F

CT4.1/8-T0-1001.F
CT4-1/8-T0-2152.F
CT4-1/8-TO-1961.F
CT74-1/8-T3-1002F
CT4-1/8.T0-162R-F

CT41/B-T0-1002-F
CT4-1/8-TO-215R-F

0757-0123
CT4-1/8-T0-8252.F

CT4-1/8-TO-S311.F

CT4-1/8-T0-1962.F
CT4-1/8-T0-1472.F
0698-3260

CTL1/B-TC-7S02-F
0695-0069
CT4-1/8-TO-1961.F
PMESS-1/B-TO-21RS-F
CT3-1/8-TOA641F

CT31/8-TO-SIRIF
CT4-1/8-T0-1001.F
CT4-1/8-T0-1002.F
CT4-1/8-TO-21SR.F

=Factory Selected Component (Refer to Section ).



Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPart C qty. Description Mfr. Mir. Part Number
Designation Number D Code
A4R100 07570401 ] RESISTOR 100 1% .125W F TCaOs-100 24548 CT4-1/8-TO-101.F
AMR101 07570442 9 RESISTOR 10K 1% .125W F TCaO+100 24546 CT4-1/8-T0-1002.F
ARIG2 0696-3447 4 RESISTOR 422 1% .125W F TCa0e-100 24548 CT4-1/8-TO422RF
AR103 06980082 7 RESISTOR 464 1% .125W F TCa0e-100 24546 CT4-1/8-TO-4640-F
AR104 0698-0083 8 RESISTOR 1.96X 1% .125W F TCa0e-100 24548 CT4-1/8-TC-1961F
ALR105 NOT ASSGNED
ALR106 07570416 7 RESISTOR 511 1% .125W F TCa0s-100 24548 CT4-1/8-TOS11RF
AMR107 0638-7236 7 RESISTOR 1K 1% .05W F TCa0-100 24546 CT3-1/8-T0-1001F
A4R108 0696-7253 ] 4 RESISTOR 5.11K 1% .0SW F TC0.-100 24546 CT3-1/8-T0-5111.F
A4R109 0696-3438 3 RESISTOR 147 1% .125W F TCa0s-100 24546 CT4-1/8-TC-147TRF
ASR110 0698-3438 3 RESISTOR 147 1% .125W F TCa0s100 24546 CT4-1/8-TO-147TRF
AR11 0698-7205 0 RESISTOR $1.1 1% .05W F TCals-100 245486 CT3-1/8-TOSIRIF
ALR112 0698-7205 ° RESISTOR 51.1 1% .05W F TCa0+100 24546 CT3-1/8-TO-SIRIF
A4R113 0698-7205 o RESISTOR $1.1 1% .05W F TCa0100 24548 CT3-1/8-TO-SIRIF
A4RY14 NOT ASSIGNED
AMR11S 0698-7252 7 RESISTOR 4.64K 1% .0SW F TCaOs-100 24546 CT3-1/8-TO4641F
AR116 0698-7227 € 10 RESISTOR 422 1% .0SW F TCa0w-100 24548 CT3-1/8-TOW22RF
MR117 0696-3438 3 RESISTOR 147 1% .125W F TCe0e-100 24546 CT4-31/8-TO-14TR-F
A4R118 0698-3438 3 RESISTOR 147 1% .125W F TCaOe100 24546 CT4-1/8-TO-147RF
A4R119 0699-7218 s RESISTOR 178 1% .05W F TCa0s-100 24546 CT3-1/8-TC-178R-F
A4R120 0658-7200 5 RESISTOR 31.6 1% .05W F TC=0s-100 24546 CT3-1/8-TO-31R6-F
AMRI21 0698-7218 3 RESISTOR 178 1% .0SW F TCaOw 100 24546 CT31/8-TO-178RF
AMR122 0698-7199 1 RESISTOR 26.7 1% .05W F TC=0.-100 24546 CT3-1/8-TC-28R7-F
A4R123 0698-7236 7 RESISTOR 1K 1% .05W F TC~0+-100 24546 CT3-1/8-TC-1001-F
ALR124 0696-7253 8 RESISTOR 5.11K 1% .05W F TC=0w-100 24546 CT3.1/8-TO-S111-F
MR125 0757-0280 3 RESISTOR 1K 1% .125W F TCa0w 100 24546 CT4-1/8-TO-1001-F
A4R126 0696-7212 9 RESISTOR 100 1% .05W F TCeO+100 24546 CT3-1/8-TO-100R-F
ALTY 11661-60087 7 1 XFMR TORD 6.0TRN 26480 11661-60087
AATP1 1251-1556 7 18 .CONNECTOR.SGL CONT SXT .018-IN-8SC-S2 28480 1251-1556
ALTPZ 1251-1556 7 CONNECTOR-SGL CONT SXT .018-IN-BSC-S2 28480 1251-1556
ATP3 1281.1556 7 CONNECTOR-SGL CONT SKT .018-N-BSC-SZ 28480 1251-1556
ALTRS 1251-1556 7 CONNECTOR-SGL CONT SXT _018-IN-8SC-SZ 28480 1251.1856
AMTPS 12511556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251.1856
ATPS 1261-1556 7 CONNECTOR-SGL CONT SXT .018-IN-BSC-S2 28480 1251-1556
ALTPT 12511556 7 CONNECTOR-SGL CONT SXT .018-N-BSC-SZ 28480 1253-1556
ALTPB 1251.1556 7 CONNECTOR-SGL CONT SXT .018IN-8SC-S2Z 28480 1251-1556
ALTPY 1251-1556 7 CONNECTOR-SGL CONT SXT .018-IN-BSC-S2 28480 1251.1556
MTP10 1251-0600 (] CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO 28480 12510600
ASTP11 1251-0600 ° CONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SO 28480 1251-0600
ATPI2 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM.BSC-SZ SO 28480 1251-0600
ALTP13-TP9S NOT ASSIGNED
A4TP100 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251.1556
ALTP101 1251-1556 7 CONNECTOR-SGL CONT SXT .018-IN-BSC-S2Z 28480 1251-1556
AU 0955-0146 ° 1 U-WAVE MIXER 1 GHZ MAX 28480 0955-0146
U2 1826-1612 s 2 IC RF/IF AMPL IF 4.CUSTOM PXG 24539 MSA-0385
AdU3 1826-0982 ° 1 IC OP AMP LOW-NOISE 8-DIP-C PXG 28480 1826-09&2
yvies 1826-1049 2 1 IC OP AMP PRCN 8-DIP-C PXG 06665 oP.27G2
MUS 1820-5490 3 1 IC DRVR 48104 P8 20480 1820-5490

“Refer to Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference

Designation

MVR?

MVR2-VR101
MVRI2

AMwe

AAW3

AdWe

AdWS
ALAWSE
ASW7

2928U AND ABOVE
Adws

A5

TRefer to Section 7 for update information.
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HP Part
Number

1820-1422
1826-0138
1820-1212

1902-0949

1251-8557
1258-0208
12514670
1258-0209
1251-8557
1258-0209

12518857
1251.5585
81$8-0005

8158-0005
81590005

81550005

@nNnusNhNaN - oW 00

NN

o

- W N

Table 6-3. Replaceable Parts
Description

IC MV TTL LS MONGSTBL RETRIG
IC COMPARATOR GP QUAD 14-0IP-P PKG
IC FF TTL LS J-K NEG-EDGE-TRG

DIODE-ZNR 4.3V 5% DO-35 PD= AW TCae.0179%

NOT ASSIGNED
DIODE-ZNR 4.3V 5% DO-35 PDwAW TCae.017%

CONN-POST TYPE .100-PIN.SPCG 2.CONT

JUMPER-REMOVABLE 2 POSITION; 200 IN
CONNECTOR 3-PIN M POST TYPE

RESISTOR-ZERO OMMS 22AWG LEAD DIA
RESISTOR.ZERO OHMS 22AWG LEAD DIA
RESISTOR-ZERO OWMS 22AWG LEAD DtA

RESISTOR -0 OHMS 22AWG LEAD DIA

NOT ASSIGNED

Mir.
Code

01295
01295
01295

HEHEIHUEEE

8
8

4

Mfr. Part

SN74LSI122N

Model 8657B

Number

SN74LS112AN

1902-0949

1902-0348
1251.9557
12514670
1258-0209
1251.8557
12580209
1251.8557
1251-5595
9155-0005

8158-0005
81550005

*Factory Sclected Component (Refer to Section 5).
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Model 8657B

Reference HP Part
Designation Number
A6 00657-60121
3025U AND ABOVE

A 08657-60140
310SU AND ABOVE

A6 08657.60159
A6C101 01604040
ABC102 0160-4040
ABC103 01604389
ASC104 0160-4389
ABC10S 0160-4040
ASC106 01604040
3105U AND ABOVE

AC107 0160-0575
ABC108 0160-4040
ABC109 0160-0575
ASC110 01664040
ASC111 0160-4040
ABC112 0160-4389
ABC113 0160-4389
A6C114 01604040
ASC11S 01604768
ABC116 0160-3879
ASC117 01604040
ASC118 01603879
ASC119 01504389
ABC120 01604389
ASC121 01604040
AC123 0160-3879
ASC124 0160-0576
ABC125 0160-0576
ABC126 0160-0576
AGC127 0160-0576
AEC128-C129

3105U AND ABOVE

ASC128

ASC129 01604040
A6C130 0180-2667
ASC131 0160-3879
ASC1Z2 0160-3879
AEC133 0160-3679
ASC134 0160-3879
ABC13S 0160-3679
ABC136 160-3879
A6C137 01604382

rev.20MAR91
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Table 6-3. Replaceable Parts
Description

OUTPUT BOARD

OUTPUT BOARD
CAP~FXD 1000PF 100 V

CAP—FXD 1000PF 100 V
CAP—FXD 100PF 200 V
CAP=FXD 100PF 200 V
CAP—FXD 1000PF 100 V
CAP=FXD 1000PF 100 V

CAP=—FXD 0.047UF 50 vV
CAP=—FXD 1000PF 100 V
CAP~FXD 0.047UF 50 V

CAP=FXD 1000PF 100 V
CAP—FXD 1000PF 100 V
CAP-FXD 100PF 200 V
CARP=FXD 100PF 200 V
CAP=FXD 1000PF 100 V

CAP=FXD 470PF 100 V
CAP—FXD Q.01UF 100 V
CAP=FXD 1000PF 100 V
CAP=FXD 0.01UF 100 V
CAP~=FXD 100PF 200 V

CAP—FXD 100PF 200 V
CAP~FXD 1000PF 100 V
CAP~FXD 0.01UF 100 V
CAP—FXD 0.1UF 50 V
CAP=FXD 0.1UF S0 V

CAP—FXD 0.1UF 50 vV
CAP~FXD 0.1UF 50 V
NOT ASSIGNED

NOT ASSIGNED
CAP—FXD 1000PF 100 V

CAP~FXD 150UF 20 V TA
CAP=FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V

CAP~FXD 0.01UF 100 V
CAP—FXD 0.01UF 100 V
CAP—FXD 0.01UF 100 V
CAP—FXD 0.0UF 100 V
CAP~FXD OF 200 V

“Refer to Section 7 for update information.
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Replaceable Parts

Mfr. Part Number

08657-60121

08657-60140

08657-60159
RPE121-105C0G 1024100V

RPE121.105C0G102J100V
RPE121.105C0G101J200V
RPE121-105C0G 1014200V
RPE121.105C0G 1020100V
RPE121-105C0G102J100V

0160-0575
RPE121.105C0G 1024100V
0160-0575

RPE121.105C0G102J100V
RPE121.105C0G 1324100V
RPE 121-105C0G 101J200V
RPE121.105C0G 101200V
RPE121.105C0G 102J100V

RPE121.105C0G471J100V
RPE121.105XTR1O3MI100V
RPE121.105C0G 102100V
RPE121.105X7R103M 100V
RPE121-105C0G 101J200V

RPE121-105C0G 101200V
RPE121-105C0G 1025100V
RPE121-105X7R103M 100V
RPE121.105X7R104MSOV
RPE121.105X7R104MS0V

RPE121.105X7R104MSOV
RPE121-105XTR104MSOV

RPE121-105C0G 1027100V

152D157X902082
RPE121-108XTR103M 100V
RPE121-105X7R103M 100V

RPE121-105X7R10IM100V
RPE121-105XTR103M100V
RPE121-105XTR123M100V

RPE121-105XTR103M100V-

RPE121-105C0G3RIC200V

*Factory Selected Component (Refer to Section 35).
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8657B

Reference HP Part ] . Description Mfr. Mfr. Part Numbes
Designation Number D oty Code u
A6C138 0160-4382 s CAP~FXD OF 200 V 09969 RPE121-10SCOGIRIC200V
AEC140 0160-3879 7 CAP—FXD 0.01UF 100 v 09969 RPE121-10SXTR103IM 3100V
ASC141 0160-387% 7 CAP—FXD 0.01UF 100 V 09969 RPE121-105X7R103M100V
A6C142 0160-3879 7 CAP=FXD 0.01UF 100 V 09969 RPE121-10SXTR10IM 100V
ASC143 0160-3879 7 CAP=FXD 0.03UF 100 V 09969 RPE121-105X7R10IM 100V
AGCIa4 0160-4040 6 CAP~FXD 1000PF 100 V 09963 RPE121-105C0G 102J100V
AEC14S 0180-3874 2 2 CAP=FXD OF 200 V RPE121-105C0G 1000200V
ABC146 0160-3674 2 CAP~FXD OF 200 V 09969 RPE121-105C0G 1000200V
AGC147 0160-3873 1 2 CAP=FXD OF 200 V 09963 RPE121-105C0GARTD200V
AGC148 01604618 " 1 CAPFXD OF 200 V 09969 RPE121-105COG3RIC200V
2928V AND ABOVE
ALC148 NOT ASSIGNED
ABC201 0160-6216 2 ] CAP=FXD 1000PF 50 V 04222 CC1210C0G 162J100LR
ABC202 0160-6216 2 CAP=FXD 1000PF S0 V o422 CC1210C0G 102J100LR
ASC204 0160-6216 2 CAP—FXD 1000PF S0 V 04222 CC1210C0G 102J100LR
ASC206 0160-3879 7 CAP—FXD 0.01UF 100 V 09969 RPE121-105X7R103M100V
A6C207 0160-5945 2 4 CAP—FXD 0.01UF 50 V 04222 CCOBOSXTR103KAS0LR
A6C208 0160-3879 7 CAP-FXD 0.01UF 100 V 09969 RPE121-105XTR103M100V
ABC208 0160-3879 7 CAP—FXD C.01UF 100 V 09969 RPE121-105X7R103M100V
ASC210 01606216 2 CAP=FXD 1000PF 50 v o422 CC1210C0G 102J100LR
ASC211 0160.5945 2 CAP=FXD 0.01UF 50 V 04222 CCORASXTRT0IKOSOLR
ASC214 0160-6216 2 CAP—FXD 1000PF SO V 04222 CC1210C0G 162J100LR
ASC21S 0160-3879 7 CAP=FXD 0.01UF 100 V 09963 RPE121-106XTR103M100V
A6C216 0160-6216 2 CAP~FXD 1000PF S0 V 04222 CC1210C0G 102J100LR
ASC217 0160-584S 2 CAP~FXD 0.01UF 50 v 04222 CCOROSXTR10IKOS0LR
ABC219 0160-3879 7 CAP—FXD 0.01UF 100 V 09969 RPE121-105X7R103M100V
ASC220 0160-6216 2 CAP—FXD 1000PF S0 V oe222 CC1210C0G 102J100LR
A6C221 0160-5961 2 1 CAP—FXD 22FF 50 V 04222 CCOB0SCOG220J100LR
A6C222 0160-3875 3 1 CAP—FXD 22PF 200 V 09963 RPE121-105C0G220J200V
A6C223 0160-0576 5 CAP=FXD 0.1UF 50 V 09969 RPE121-105X TR 104MSOV
A6C224 0160-0576 s CAP=FXD 0.1UF S0 V 09969 RPE121-106X7R104MSOV
ASC225 0160-4741 4 16 CAP=FXD 0.22UF 50 V 06383 FRK2Z2XTRIHZ24K-T
ASC226 0160-0576 5 CAP—FXD 0.1UF 50 V 09969 RPE121-105X7R104MS0V
AsC227 0160-4741 4 CAP=FXD 0.22UF S0 Vv 06383 FX2Z2XTRIH224K-T
A6C228 0160-4824 4 1 CAP~FXD 680PF 100 V 09963 RPA10COGE81J100V
A6C230 0180-0116 1 3 CAP=FXD 6.0UF 35 V TA 56289 1500685X 903582
A6C231 0180-0116 1 CAP=FXD 6.0UF 35 V TA 56289 1500685X903582
A6C233 0160-3879 7 CAP—FXD 0.01UF 100 V 09969 RPE121-105X7TR103M100V
ASC234 01860-4389 6 CAP=FXD 100PF 200 V 09968 RPE121-105C0G 1011200V
ABC235 0160-0576 s CAP=FXD 0.1UF 50 V 09969 RPE121-105XTR104MSOV
ABC240 0160-6216 2 CAP—FXD 1000PF S0 V 04222 CC1210C0G 102J100LR
ABC241 0160-6216 2 CAP—FXD 1000PF SO V 222 €C1210C0G 102.100LR
ABC242 0160-3879 7 CAP=FXD G.OT1UF 100 V 09969 RPE121-105XTR103M100V
ASC243 0160-3873 7 CAP—FXD 0.0TUF 100 V 09969 RPE121-105X7TR103IM100V
ASC244 0160-5945 2 CAP—FXD 0.01UF S0 V oz CCIBOSXTRIOIKOSALR
A6C301 01604389 € CAP=FXD 100PF 200 V 09963 RPE121-105C0G 1014200V
ASC302 0160-4494 4 2 CAP=FXD 39PF 200 V 09969 RPE121-105C0G 3900200V
A6C303 01604741 4 CAP—FXD 0.22UF 50 V 06383 FKZZXTRIH224K-T
AGC30¢ 01604383 ° 1 CAP—FXD OF 200 V 09969 APE121-105C0GERE0200V
ASC0S 0160-4767 N 1 CAP—FXD 20PF 200 V 03969 RPE121-105C0G200J200V
AGC306 01604434 4 CAP=FXD 39PF 200 V 09969 RPE121-105C0G 3905200V
3105U AND ABOVE
A6C305 0160-4524 2 CAP~FXD 24PF 200 V 28480 01604524
AGC306 01604524 2 CAP~FXD 24PF 200 V 28480 0160-4524

TRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Model 8657B

Reference HP Part

Designation Number
A6C307 0150-0576
AEGC308 01604741
AGC309 01604741
ASC310 01604741
ABC311 0160-0576
ABC312 0160-3879
AGC314 01604741
ABC31S 01604741
A6C317 0160-0576
3105U AND ABOVE
ASC318 01604491
AEC318 01604491
A6C320 0160-0576
ABC321 0160-0576
AGC322 0160-0576
2922U AND ABOVE
ASC32
3105U AND ABOVE
ASC322 0160-0576
ASC323 01604382
AGC324 0160-0576
ASC32S 0160-3873
A6C326 0160-4521
ASC328 0160-0576
ASC329 0160-0576
ABC330 01604741
ABC331 0160-0576
ASC3T2 01604741
ASC333 01604741
ASCIM 01604389
A6C336 0160-0576
AGC337 01604741
A6C338 01604741
ASC33S 0160-0576
3105U AND ABOVE
AEC340 01604741
A6C341 01604741
AGC342 0160-0576
A6C401 0160-0576
AGCA02 01604741
ABC403 01604031
AGCA04 01604741
AGCA0S 0160-3879
AGC406 01604741
ABC407 0160-0183
ABC410 0160-0576
ABCA11 0160-0576

rev.20MAR9I
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Table 6-3. Replaceable Parts

Description

CAP—FXD 0.1UF 50 V

CAP~FXD 0.22UF S0 V
CAP~FXD 0.22UF 50 V
CAP~FXD 0.220F SO V
CAP—FXD 0.1UF 50 V
CAP=—FXD 0.01UF 100 V

CAP~FXD 0.22UF SO V
CAP—~FXD 0.22UF SO V
CAP=FXD 0.1UF SO V

CAP—FXD 8.2PF 200V
CAP=FXD 8.2PF 200V

CAP—FXD 0.1UF SO V
CAP=FXD 0.1UF 50 V

CAP=FXD 0.1UF 50 V

NOT ASSIGNED

CAP—FXD 0.1UF 50 V

CAP—FXD OF 200 V
CAP—FXD Q.1UF 80 V
CAP~FXD OF 200 V
CAP~FXD 12PF 200 V

CAP—FXD Q.1UF SO V
CAP=FXD 0.1UF SO V
CAP—FXD 0.22UF SO V
CAP—FXD 0.1UF 50 V
CAP=FXD 0.22UF SO V

CAP=FXD 0.22UF S0 V
CAP—FXD 100PF 200 V
CAP=FXD 0.1UF 50 V

CAP—FXD 0.22UF 50 V
CAP=FXD 0.22UF 50 V

CAP—FXD 0.1UF 50 V

CAPACITORFXD 22UF «10% SOVDC CER
CAPACITOR.FXD 22UF «10% SOVDC CER
CAPACITORFXD .1UF «-20% SOVDC CER

CAP—FXD 0.1UF 50 V

CAP—FXD 0.22UF 50 V
CAP=FXD 330PF 100 V
CAP—FXD 022UF S0 V

CAP—FXD 0.01UF 100 V
CAP=FXD 0.22UF S0 v

CAP=—FXD 10UF S0 V AL—ELCTLT
CAP—FXD 0.1UF S0 V

CAP—FXD 0.1UF 50 V

Mfr,
Code

g8 EE RO BHMEE

:

it ¢

HERTIRH I RRTE

Replaceable Parts

Mir. Part Number

RPE121-105XTR104MSOV

FX22XTR1H224K.T
FX22XTR1H224K.T
FX22XTR1H224K-T
RPE121.105X7R104MSOV
RPE121-105X7R103M100V

FR22XTR1H224K.T
FK22XTRIM224K.T
RPE121.105X7R104M50V

0160-4491
01604491

RPE121-105X7R104M50V
RPE121-105X7R104MSOV

RPE121-10SXTR104M50V

RPE121.105X7R104MS50V

RPE121.105C0G3RIC200V
RPE121.105X7R104M50V

RPE121-105COG4RTD200V
RPE121.105C0G 1204200V

RPE121-105X7R104MS0V
RPE121-105X7R104MSOV
FK22XTRIH224K-T
RPE121.105X7R104MSOV
FK22XTRIN224K-T

FR22XTR1H224K.T
RPE121.105C0G 101J200V
RPE121.105X7R104MSOV
FK22X TRI1H224K-T
FK22XTRIH224K-T

RPE121-10SX7R104MS0V

0160-4741
0160-4741
0160-0576

RPE121-105XTR104M50V
FR22XTRIH2Z24K-T
RPE121.105COG 3314100V
FK22XTR1H224K-T

RPE121-105X7R103M 100V
FX22XTR1H224K-T
300106G050C82
RPE121-10SXTR104MSOV
RPE121-10SX7R104M50V

*Factory Selected Component (Refer to Section 5).
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Replaceable Parts Model 8657B

Table 6-3. Replaceable Parts

Reference HP Part c . Description Mir. M{r. Part Number
Designation Number D aty Code n

ASC412 0160-0576 5 CAP—FXD 0.1UF 50 V 09969 RPE121.105XTR104MSOV
ASCA14 0180-0097 7 1 CAP~FXD 4TUF 35SV TA 56289 1500476X903552

ASC41S 0180-1974 1 2 CAP=FXD 10UF 35 v TA 56289 1500106X903SR2

ABC416 0180-1974 1 CAP=FXD 10UF 35 V TA 56289 150D106X903SR2

ASC417 0180-0116 1 CAP=FXD 6.0UF 35V TA 56289 1500685X903SB2
ASC418 0160-3879 7 CAP—FXD 0.01UF 100 V 09963 RPE121-105XTR103IM100V
ASC419 6160-3879 7 CAP—-FXD 0.01UF 100 V 09963 RPE121-105XTR10IMI00V
ASC421 01604389 s CAP~FXD 100PF 200 V 09969 RPE121-105C0G 1015200V
AsC42 0160-3879 7 CAP=FXD 0.01UF 100 V 09969 RPE121-105X7TR103M100V
A6C423 0160-3879 7 CAP=FXD 0.01UF 100 V 09969 RPE121-105X7R103M100V
AcCa24 0160-3879 7 CAP=FXD 0.01UF 100 V 09969 RPE121-105X7R103M 100V
ASC425 0163-3879 7 CAP=FXD 0.01UF 100 V 09969 RPE121-105XTR103M100V
A6CA26 0160-3879 7 CAP—FXD 0.01UF 100 V 09969 RPE121-10SX7TR103M100V
310SU AND ABOVE

AsCa27 0180-029 1 CAPACITOR-FXD 1UFs-10% 3SVDC TA 55289 0180-0291

ABC428-CATS NOT ASSIGNED

ASC480 01604383 6 CAPACITOR-FXD 100PF «SPF 200VDC CER 28480 01604389

AECR101 19011096 s 13 DICDE—-PIN 28480 1901-1096

ASCR102 1901-1096 9 DICOE—PIN 28480 1901-1096

ASCR103 1901-1086 s DIODE—PIN 26480 1901-1096

ASCR104 0122-0161 4 4 DIODE=VVC 215PF % BVR=30V 25403 884058

AGCR105 0122-0161 4 DICOE—VVC 2.15PF 7% BVRe30V 25403 884058

ASCR106 1901.0050 3 2 DICOE ~SWITCHING B0V 200MA 2NS DO—35 SNITY INE1S0

ASCR107 1801-0050 3 DIODE—SWITCHING 80V 200MA 2NS DO-35 N7 1N4150

AGCR108 1901-0050 3 DICOE—SWITCHING B0V 200MA 2NS DO— 35 SN1TY 1N4150

ASCR109 19011096 9 DICOE-PIN 28480 1901.1096

ABCR110 19011096 9 DICDE PN 28480 19011096

ASCR111 1901.1096 9 DIODE—PIN 28480 1801-1096

ASCR112 0122.0162 5 10 DIODE—VVC 29F 10% BVR=30V 25403 88008

AECR113 0122-0162 5 DIODE=-VVC 296F 10% BVRa30V 25403 88e08

AGCR114 0122-0162 s DIODE ~VVC 29PF 10% BVRe30V 25403 88805

ASCR115 0120162 5 DIODE-VVC 29PF 10% BVR30V 25403 88809

AGCR116 1901-0050 3 DIODE ~SWITCHING B0V 200MA 2NS DO—35 NITY 1N41SO

AECR117 19011096 ) DIODE~PIN 28480 1901-1096

ASCR118 1901-1096 s DIODE—-PIN 28480 1901-1096

ASCR119 1901-1096 s DIODE~PIN 28480 1901-1096

AGCR120 0122.0182 5 DIODE ~VVC 29PF 10% BVR=30V 25403 58809

ASCR121 0122-0162 s DIODE~VVC 29PF 10% BVRa30OV 25403 88809

ASCR122 0122-0162 s DIODE~VVC 296F 10% BVR=30V 25403 88809

ACR123 01220162 s DIOOE—~VVC 29PF 10% BVR=30V 25403 88809

AECR12¢4 1901.1096 S DIODE PN 29480 1903-1096

AECR12S 19011096 9 DIOOE~PIN 28480 1801-1096

AGCR126. 1901.1096 ] DIODE-PIN 28480 1901-1096

ASCR127 1902-0627 2 1 DICDE~-CUR RGLTR 1N5312 100V DO-7 04713 INS312

AECR128 1901-0050 3 DICOE —~ SWITCHING B0V 200MA 2NS DO--35 N1TY 1N4150

ABCR129 1901-0050 3 DIOOE -~ SWITCHING B0V 200MA 2NS DO—35 SN1TY 1NA1S0

ASCR130 1901-0050 3 DIODE ~ SWITCHING B0V 200MA 2NS DO—3S SNITY TNSISO

ABCRIZN 1901-0050 3 DIODE - SWITCHING 80V 200MA 2NS DO--3S SNITY 1NA1S0

ASCRIR2 19010050 3 DIOOE—SWITCHING B0V 200MA 2NS DO—35 SN1T1 1N4150

ASCR133 1901-0050 3 OIODE—SWITCHING B0V 200MA 2NS D035 SN171 1N4150

ASCR1M4 19010050 3 DIODE — SWITCHING BOV 200MA 2NS DO—35 SN171 1N4150

AGCR13S 1901-0050 3 DIODE - SWITCHING B0V 200MA 2NS DO—3S N1 14150
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Model 8657B
Reference HP Part
Designation Number
ABCR136 1901-0050
AGCR137 1901-0050
ASCR138 19010050
ASCR139 19010050
ABCR140 1901-0050
ABCR141 19010050
ABCR142 1901-1134
ASCR143 01220181
AGCRI&L 01220161
AGCR14S 0120162
AGCR146 0122.0162
ABCR201 1906-0245
ASCR2G2 1906-0245
AECR203 19010050
AGCR204 1901-0050
AGCR20S 1901-0050
ASCR206 1901-0050
ABCR207 1901.0050
AGCR208 1901.0050
ABCR209 1901.0050
AECR210 1901.0050
AsCR21 1901.0050
A6CR301 1906-0245
AGCR302 19011096
ASCR303 1906-0245
305U AND ABOVE
ABCR304 1902-0943
ABCR305 1901-0050
2922U AND ABOVE
ABCR306 1901.0518
AGCR401 19010050
ABCR402 1901.0050
AGCRa11 19010050
AGCRa12 1990-0671
3035U AND ABOVE
AGCR412 1990-0468
AGE301 9170-0847
AGE302 9170-0847
A8 0340-0669
AS2 0340-0689
AB3 0340-0669
AG4 0340-0669
AGS 0340-0669
AGE 03400669
A7 0340-0669
AGS 0340.0669
AGS 03400669
ASNO 0340-0663
A1 0340-0669
ASI12 0340-0663

rev.20MAR9]

‘Refer to Section 7 for update information.
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Table 6-3. Replaceable Parts

tion Mfr.
Descrip I

DICOE -~ SWITCHING 80V 200MA 2NS DO 35
DIODE —~SWITCHING 80V 200MA 2NS DO~ 35
DICDE—~SWITCHING B0V 200MA 2NS DO - 35
OIODE = SWITCHING 80V 200MA 2NS DO - 35
DICOE—SWITCHING 80V 200MA 2NS DO~ 35

DICOE ~SWITCHING B0V 200MA 2NS DO- 35
DIOOE -PIN

DICOE=VVC 2.15°F 7% BVR=30V
DICDE = VVC 2.15PF 7% BVR=0OV
DIQDE—VVC 29PF 10% BVRw30V

SNTT1

SN1TY

SNIT1

SN171

SN171

SN171

06132

25403

25403

25403

DIODE—VVC 29PF 10% BVR=30V 25403
DIODE—MATCHED VF DiFFaSMV 28480
DICOE —~MATCHED VF DIFFaSMV 28480
DIODE — SWITCHING BOV 200MA 2NS DO~ 35 SN17Y
DIODE = SWITCHING 80V 200MA 2NS DO - 35 SNI71
SN1T?

SN1T?

SN1714

NITY

SN1T1

SN1T71

SN1ITY

28480

28480

28480

DIODE—SWITCHING 80V 200MA 2NS DO—235
OIODE ~ SWITCHING B0V 200MA 2NS DO~ 235
OIODE —~ SWITCHING B0V 200MA 2NS DO~ 35
DIOOE —~ SWITCHING BOV 200MA 2NS DO- 35
DIODE ~SWITCHING B0V 200MA 2NS DO~ 35

DIODE —SWITCHING 80V 200MA 2NS DO-- 35
DIODE ~ SWITCHING 80V 200MA 2NS DO~ 35

DICOE ~MATCHED VF DIFFeSMV

DIODE ~PIN

DIODE ~MATCHED VF DIFFeSMV

DIODE ZENER 2.40V 5% 26480
DIODE-SWITCHING BOV 200MA 2NS DO-3S INITY
DICDE SCHOTTSKY SM SIG 02002
DIOOE—~SWITCHING B0V 200MA 2NS DO - 35 SNITY
DIODE —~SWITCHING BOV 200MA 2NS DO~ 35 SN171
DIODE — SWITCHING BOV 200MA 2NS DO— 35 SNI1T1
LED=—LAMP LUM—INT«200UCD FaSMA —MAX 28480
LED-RED HLMP-1301 28480
CORE~-SHIELDING BEAD 2114
CORE—SHIELDING BEAD 02114
INSULATOR—XSTR SLBL ~ORG=POLYM 06773
INSULATOR—XSTR SLBL -ORG—POLYM 06773
INSULATOR=XSTR SLBL ~ORG —POLYM 06773
INSULATOR—XSTR SLBL —ORG —~POLYM 06773
INSULATOR—XSTR SLBL~0ORG—-POLYM 06773
INSURATOR—XSTR SLBL ~ORG—POLYM 06773
INSULATOR=XSTR SLBL ~ORG~POLYM 06773
INSULATOR=~XSTR SLBL ~ORG~POLYM 06773
INSULATOR—XSTR SLBL —~ORG—POLYM 06773
INSULATOR~XSTR SLBL -ORG~POLYM 06773
INSLATOR=XSTR SLBL —~ORG—POLYM 06773
INSULATOR~XSTR SLBL —ORG —~POLYM 06773

Replaceable Parts

Mfs. Part Number

1N41S0
1N41S0
TN4150
1N4150
IN4150

1N4150
BA284
884058
884058
88809

88803
1906-0245
1906-0245
1N4150
1N4150

TN4150
1N4150
1N4180
INC 150
ING 150

INS1S0
1N4 150
1906-0245
1901-1096
1906-0245

1902-0543
1N4150

5082-5509
1N4150
1N41S0

1N4150

1990-0468

56-590-65/38 PARYLENE COATED
56-590-65/38 PARYLENE COATED

CO-515-.070 THK-AWP.T75
CD-515-.070 THK-AWP.75
CD-515-.070 THK-AWP.75
CD-515-.070 THK-AWP.7S
CD-515..070 THK.AWP.TS

CD-515-.070 THK.AWP.-75
CD=515..070 THK-AWP.75
CO-$15-.070 THK-AWP.TS
CO-515-.070 THK-AWP.TS5
CO-$15-.070 THK-AWP-75

CD-515..070 THK-.AWP.75
CD-515-.070 THK-AWP.T7S

*Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference HP Part
Designation Number
A6J203 1251-2194
AGJ301 1251.219¢
ABJ302 12512194
A6J303 12512194
AGJ401 1251.8599
A6J4Q2 1251.8599
ASJU203 5021.-2826
ABJU302 5021.2826
A6JU303 50212626
A6L101 9140-0158
ABLIG2 9140-0158
AGL103 9140-0158
ASL10¢ 9140-0158
ASL105 9140-0158
ABL106 91002247
ABL107 9140-0158
ASL108 9135-0073
ASL108 9135.0073
ABLY10 $135.0073
ABRL111 9140-0158
ASL112 9140-0158
AGL113 9140-0158
AGL118 9100-1630
ABL1IY 9140-0158
ASL120 9140-0158
ASLI2Y 9140-0158
ARLI2 9140.0158
AGL123 $140-0158
3105U AND ABOVE
AR.12¢ 9140-0158
ARL125-L126
ASL127 91400158
AGL12S8 9140-0158
ASL20Y 9100.2247
ARL202 9100.2247
AGL203 9100-3922
AGL204 9100-3922
ABL20S 9100-3922
ABL207 9100-3560
ARL208 $100-3560
ABL209 9140-0158
AGL210 9100-3922
ASL300 9100-3560
ASL301 9135.0073
ARLI02 9135.0078
AR303 9135.0073
3105U AND ABOVE
ARLX 9135-0071
ARLI02 9100-2817
ASL303 9135.0071
AGL304 9135.0073
ABLI0S
3105U AND ABOVE
ABL305 91002247
ASL306 8155-0005
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Table .6-3. Replaceable Parts
Description

CONNECTOR—SGL CONT SKT .021—IN—-BSC-SZ
CONNECTOR—SGL CONT SKXT .021—IN—-8SC-SZ
CONNECTOR~SGL CONT SKT .021=IN—-BSC—-SZ
CONNECTOR—SGL CONT SKT .02} —IN--BSC--SZ
CONN—POST TYPE .100—PIN—SPCG 10—-CONT

CONN=POST TYPE .100~PIN—SPCG 10—CONT

RF FITTING
RF FITTING
RF FITTING

INDUCTOR RF—=CH=MLD 1UH +—10%
INDUCTOR RF =CH=M.D 1UH +—10%
INDUCTOR RF ~CH=M.D 1UH +—10%
INDUCTOR RF«=CH=MLD 1UH «—10%
INDUCTOR RF=CH=MLD 1UH +=—10%

INDUCTOR RF «=~CH«~MLD 100NH +—10%
INDUCTOR RF =CH=MLD 1UH o—10%
INDUCTOR RF —~CH=MLD 51NH «—§.596%
INDUCTOR RF—-CH=MLD SINH «—6.556%
INDUCTOR RF =-Ch~MLD SINH +—6.556%

INDUCTOR RF=CH=MLD 1UH +—10%
INDUCTOR RF=CH=MLD 1UN «—10%
INDUCTOR RF —~CH=MLD 1UH o= 10%
INODUCTOR RF =CH-—MLD S1UH «—5%
INDUCTOR RF «=CH=MLD 1UH «—10%

INDUCTOR RF =CH=MLD 1UH +—10%
INDUCTOR RF «-CH~=MLD 1UH +—10%
INDUCTOR RF —~CH=MLD 1UH «—10%
INDUCTOR RF =CH=MLD 1UH +—10%

INDUCTOR RF-CH-MLD 1UH 10%
NOT ASSIGNED

INDUCTOR RF=CH=-MLD TUH «—10%

INDUCTOR RF =CH~MLD 1UH «—10%
INDUCTOR RF —Cri—=MLD T00NH +—10%
INDUCTOR RF —CH—MLD 100NH «—10%
INOUCTOR—FIXED 120-1300 HZ
INDUCTOR~FIXED 1201300 HZ

INDUCTOR=FIXED 120=1300 HZ
INDUCTOR RF ~CH =MD S.6UH +=5%
INDUCTOR RF —~CH=MLD 5.8UH +—~5%
INDUCTOR RF = CH=M.D 1UH +—10%
INDUCTOR~FIXED 1201300 HZ

INDUCTOR RF —CH=MLD 5.8UH +—~5%
INOUCTOR RF —=CH=MLD SINH «—6.590%
INDUCTOR RF —CH—MLD 82NH «—5.61%
INDUCTOR RF =CH=MLD SINH +—6.596%

INOUCTOR RF-CH-MLD 62NH 5.806%
INDUCTOR RF CH-MLD 100NH 5.61%
INDUCTOR RF.CH-MLD 62NH S5.806%
INDUCTOR RF —CH=MLD STNH +—6.596%
NOT ASSIGNED

INODUCTOR RF-CH-MLD 100NH 10%

RESISTOR—ZERO OHMS 22 AWG LEAD DiA

§hbad azdad BRE ¥ B333% s

91637
91637
$1637
1637
91637

91637
91837
91637
$1637

91637
91837

91637
91637

26480
91637
91637
91637
91637

24226

11502

Model 8657B

Mir. Part Number

3.331272-0
3-3N1272-0
3-331272-0
33312720
1251.8599

12518599

5021-2826
5021-2826
5021.2626

M-2 1UH 10%
M-2 1UH 10%
M2 1UH 10%
M2 1UH 10%
M2 1UH 10%

M-2.1UH 10%
M-2 1UM 10%
10M051X-1
10M0S1X-1
10MOS51X-1

M-2 1UH 10%
M2 1UH 10%
M2 1UH 10%
M4 SIUH 5%
M-2 1TUH 10%

M-2 1UM 10%
M2 1UH 10%
M2 1UH 10%
IM-2 1UH 10%

9140-0158

M2 1UH 10%

M2 TUH 10%
M2 .1UK 10%
M-2.1UH 10%
9100-3922
9100-3922

$100-3922
IM-4 5.6UH 5%
IM-4 S.6UH S%
M2 TUH 10%
9100-3922

IM-4 5.6UH 5%
10MO51X-1

10M0E2X-1
10MO53X-1

91350071
9135-0078
9135-0071

10MO51X-1

9100.2247

Y20 1/4

=Factory Selected Component (Refer to Section 5).
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Model 8657B Replaceable Parts

Table 6-3. Replaceable Parts

Reference HPPat C oty Description Mir. Mir. Part Number
Designation Number D Code
103U AND ABOVE
ABLIO7 $100-2247 INDUCTOR RF-CH-MLD 100NH 10% 28480 9100.2247
A6L308-L400 NOT ASSIGNED
AGL4O1 9100-1665 8 2 INDUCTOR RF—CH—MLD 1.3MH +—5% 91637 M-8 2300UH 5%
A2 9100-1665 L] INDUCTOR RF =CH=ML.D 3.3MK +~5% 91637 M-8 3300UH 5%
ABL410 9100-3551 E) 1 INDUCTOR RF —=CH=MLD 1UH +-5% 91637 Wt TUH 5%
ABL411 9100-3560 [ INDUCTOR RF —CH—MLD S.6UH +~5% 91637 M4 S.6UH 5%
ABL&12 9100-3560 6 INDUCTOR RF —CH=MLD 5.6H +—5% 91637 M S.BUH 5%
ASL413 9100-3560 6 INDUCTOR RF —-CH~=MLD 5.6UH «—5% 91637 M4 S.6UH 5%
ABL4IS 9140-0158 6 INDUCTOR RF—CH=MLD 1UH +=10% 91637 -2 1UH 10%
ABL4TS 9140-0158 3 INDUCTOR RF —CH—MLD 1UH +—10% 91637 IM-2 1UH 10%
ABL41E 9140-0158 6 INDUCTOR RF=—CH=MLD 1UH «=10% 91637 M2 1UH 10%
ASL417 9140-0158 5 INDUCTOR RF—CH—MLD 1UH +—10% 91637 M2 UM 10%
AGL418 9140-0188 6 INDUCTOR RF —CH=MLD 1UH +=10% 91637 ™M-2 1UH 10%
ABL41S 9140-0158 5 INDUCTOR RF —CH~MLD 1UH +~10% 91637 M2 TUH 10%
AGL420 9140-0158 6 INDUCTOR RF —=CH—MLD 1UM «=10% 91637 M2 1UH 10%
ABLA21 9140-0158 3 INDUCTOR RF —CH—MLD 1UH +—10% NneEI7 M-2 TUH 10%
ABLAZ2 9140-0158 6 INDUCTOR RF —CH—~MLD 1UH «=10% 91637 IM-2 TUH 10%
AGL423 $140-0158 & INDUCTOR RF —CH—MLD 1UM +=10% 91637 M-2 TUH 10%
ABLA2¢ $140-0158 6 INDUCTOR RF—CH=~MLD 1UH +=10% 91637 IM-2 1UH 10%
ABL425 9140-0158 3 INDUCTOR RF—CH—MLD 1UM +—10% 91637 IM-2 TUH 10%
ABL&26 9140-0158 6 INDUCTOR RF =CH=MLD 1UH «~10% 81637 M-2 1UH 10%
AEMP) 08656-00090 2 6 GROUNDING TAB 28480 08656-00090
AGMP2 08656-00050 2 GROUNDING TAB 28480 08656-00090
AGMP3 08656-00090 2 GROUNDING TAB 28480 08656-00090
AGMP4 08656-00030 2 GROUNDING TAB 28480 08656-00090
AGMPS 08656-00090 2 GROUNDING TAB 26480 08656-00090
AGMPE 08656-00133 4 1 CUP SEMI—R GRND 28480 09656-00133
3105U AND ABOVE )
AGMP7-MPS NOT ASSIGNED
ASMPI 08656-00090 2 TAB-GROUNDING 28480 08656-00050
AGN1 ' 0535-0109 s 3 NUT ~HEX DBL —CHAM M5 X 0.8 2.5MM—THK 28480 05350109
ASN2 0535-0109 s NUT—HEX DBL—CHAM M5 X 0.8 2.5MM—THK 28480 0535.0109
A6N3 0535-0109 s NUT —HEX DBL—CHAM MS X 0.8 2.5MM—THK 28480 0535-0109
310U AND ABOVE
AGN1 0535-0034 3 NUT —HEX DBL—CHAM MS 26480 0535-0034
ASN2 05350034 3 NUT —HEX DBL—CHAM MS 28400 0535-0034
A6N3 05350034 3 NUT —HEX DBL—CHAM MS 28480 0535-0034
A60101 1854-0477 7 4 TRANSISTOR NPN 2N2222A SI TO~18 PD=5S00MW 713 2N2222A
ASO102 1854-0477 7 TRANSISTOR NPN 2N22224 S TO-18 PO=S00MW 04713 N2z222A
AGD103 1854-0632 6 1 TRANSISTOR NPN SI PD=190MW FTedGHZ 25403 BFR91
ASQ104 18540477 7 TRANSISTOR NPN 2N2222A S3 TO- 18 PO=500MW 4713 2N2222A
A6G201 18541032 2 4 TRANSISTOR NPN SI PD=2.5W 73 MRFS81
Asc202 1SI0E9 3 6 TRANSISTOR PNP S PDG2SMW FTa200MHZ 28480 18530459
ASQ203 1854-1032 2 TRANSISTOR NPN S PO=2.5W 04713 MRFS81
ABC204 18530459 3 TRANSISTOR PNP S PO=625MW FTa200MHZ 28480 1853-0459
A6Q205 18541032 2 TRANSISTOR NPN S PD»2.5W . 713 MRFS8!
ABG206 18530459 3 TRANSISTOR PNP S) PD=E25MW FT200MHZ 28480 1853-0459
"Refer to Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference
Designation

ASQ207
ASQ208

ASQ210
ASQR211

ASQ212

310SU AND ABOVE
AQ213
ASQ214

A8Q301
ABQ302
ABQ03
ABQ304

310SU AND ABOVE
A8Q305
ABQ306

AGQ410
ABQ41Y

3105U AND ABOVE
AGO412

ABR101
ASRI02
A6R103
AGR104
AGR105

AGR106
AGR107
AR08
AGR109
AGR110

AGR111
AGR112
AER113

3105U AND ABOVE
AGRI12
ASR113

AGR114
ASR1IS

ABR116
AGR117
AGR118
AGR11S
ASR120

"Refer to Section 7 for update information.

1888.0216
1855-0216

1853-0527
1853.0527
18540720
18540720

1855.0216
1855.0216

1853-0281
1853-0281

18540477

0698-3150
0757.0416
0638-3440
0698-3440
0698-7227

0698-1902
0696-7227
0757-0438
0757-0438
0757-0438

0757-0438
0698-0082
0696-0082

0698-3440
0696-3440

0696-0082
0698-3440

069683438
0698-3440
0698-3440
0698-7227
0639-1502
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Table 6-3. Replaceable Parts
Description

TRANSISTOR ARRAY 14—PIN PLSTC DIP

TRANSISTOR NPN 2N2222A S TO--18 PDuS00MW

-FET P-CHAN
SFET P-CHAN

TRANSISTOR PNP SI PO=S00MW FTedGHZ
TRANSISTOR PNP S1 PO=S00MW FTedGHZ
TRANSISTOR NPN S PD=500MW FTa4GHZ
TRANSISTOR NPN S POnS00MW FTedGHZ

JFET P.OHAN
J-FET P-CHAN

TRANSISTOR PNP 2N2907A S TO— 18 PO=0OMW
TRANSISTOR PNP 2N2907A S TO—18 PO=d00MW

TRANSISTOR NPN 2N2222A S1 TO-18 PD=S00MW

RESISTOR 2.37K +=1% .125W TF TCals—100
RESISTOR 511 o~ 1% .125W TF TCa0es—100
RESISTOR 196 o= 1% .125W TF TCa0s— 100
RESISTOR 196 +— 1% .125W TF TCa0s~ 100
RESISTOR 422 +— 1% .05W TF TCa0»~—100

RESISTOR 10 «— 1% .05W TF TCale~ 100
RESISTOR 422 «~ 1% .05W TF TCals—100
RESISTOR 5.11K o= 1% .125W TF TCale =100
RESISTOR 5.11K o= 1% .125W TF TCule—100
RESISTOR 5.11K +—1% .125W TF TCale—100

RESISTOR 5.11K o= 1% .125W TF TCale—100
RESISTOR 464 +— 1% .125W TF TCule—100
RESISTOR 464 o= 1% .125W TF TCa0e~100

RESISTOR 196 1% .125W F TCale-100
RESISTOR 196 1% .125W F TCa0+-100

RESISTOR 464 +=1% .125W TF TCale—100
RESISTOR 196 +~1% .125W TF TCm0e—100

RESISTOR 147 +—1% .125W TF TCals~—100
RESISTOR 196 «=1% .125W TF TCa0e—100
RESISTOR 196 +~—1% .125W TF TCe0s—100
RESISTOR 422 +~ 1% .0SW TF TCa0e—100
RESISTOR 10 o= 1% .05SW TF TCaOs—100

24546
24545

12496
12498

12498
12498
12498
12498
91637

Model 8657B

1855-0216
1855-0216

BFC-22
1854.0720
18540720

1855-0216
18550216

2N290TA
2N2907A

2N2222A

CT4-1/8-TC-2371.F
CT4-1/8-TC-511R-F
CT4-1/8.TO-196R.F
CT4-1/8-TO-196R-F
C3-1/8-TO422R-F

CMF.S50-21
C3-1/8-TO422R-F
CT4-1/8-T0-5111.F
CT4-1/8-TO-S111.F
CT4-1/8-T0-S111-F

CT4-1/8-T0-5111.F
CT4-1/8-TO-4640-F
CT4-1/8-TO-4640-F

CT4-1/8-TO-196R-F
CT4-1/8-TO-196R-F

CT4-1/8-TO4640-F
CT4-1/8-TO-196R-F

CT4-1/8-TO-14TRF
CT4-1/8-TO-196RF
CT4-1/8-TO-196RF
C3-1/8-TO422RF
CMF.Sa-21

*Factory Sclected Component (Refer to Section S).
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Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPart C qty. Description Mfr. Mifr. Part Number
Designation Number D Code
AGR121 0698-7227 6 RESISTOR 422 «~1% .05W TF TCal+—100 12496 C3-1/8-TO422R.F
AGRI122 0757-0438 3 RESISTOR 5.11K = 1% .125W TF TCale-100 12498 CT4-1/8-T0-S111.F
AGR123 0696.0083 8 6 RESISTOR 1.96K o= 1% .125W TF TCales~100 12498 CT4-1/8-TO-1961.F
ASR124 0696-0082 7 RESISTOR 464 +—1% .125W TF TCals—100 12498 CT4-1/8-TO-4640-F
ABR125-R127 NOT ASSIGNED
310SU AND ABOVE
AGR12S 0696-0082 7 RESISTOR 464 1% .125W F TCa0e-100 24546 CT4-1/8-TO-4640.F
AGR126 0698-7219 6 RESISTOR 196 1% .125W F TCa0e-100 24546 CT4-1/8-T0-196R.F
ABR127 NOT ASSIGNED
AGR128 0698-3440 7 RESISTOR 196 o= 1% .125W TF TCa0e—100 12498 CT4-1/8-TO-196R-F
AGR129 0698-3440 7 RESISTOR 196 o— 1% .125W TF TCale~100 1249€ CT4-1/8-TO-196R-F
ABR130 06987227 6 RESISTOR 422 +— 1% .05SW TF TCale~100 12498 C3-1/8-TC-422R-F
ASR13Y 0699-1902 4 RESISTOR 10 «=1% .05W TF TCaOes~100 91637 CMF-50.21
ASRIXR 0698-7227 6 RESISTOR 422 +=1% .05W TF TCale =100 12498 C3.1/8-TOA22RF
A6R133 0696-0083 8 RESISTOR 1.96K o= 1% .125W TF TCale—100 12498 CT4.1/8-TO.1961.F
ASR1M 0757-0288 1 2 RESISTOR 9.09K o= 1% .125W TF TCals~100 18701 5033R.1/8-TC-9091-F
ASR13S 0698-3157 3 2 RESISTOR 19.6X +—1% .125W TF TCals-—100 12498 CT4-1/8.T0-1962-F
ABR136 0696-3161 9 1 RESISTOR 38.3X +—1% _125W TF TCa0s—100 12498 CT4.1/8-T0-3B32.F
A6R137 0757-0463 4 1 RESISTOR 82.5X +—1% .125W TF TCa0e—100 12498 CT4.1/8-T0.8252.F
AGR138 0757.0470 3 1 RESISTOR 162X o= 1% .125W TF TCale-—100 12496 CT4-1/B-T0-1623-F
ASR 38 0696-3457 6 1 RESISTOR 316X o= 1% _125W TF TCaQe— 100 12498 CT4
AGR140 0757-0442 9 18 RESISTOR 10K o= 1% .125W TF TCale—100 12498 CT4-1/8-T0-1002F
ABRY4Y 0757.0288 1 RESISTOR 5.0SK +=1% .125W TF TCaOs—100 19701 S033R-1/8-T0-9091-F
ABR142 0757-0442 9 RESISTOR 10K o= 1% .125W TF TCalw»—100 12496 CT4-1/8-TC-1002-F
AGR143 J757-0442 -] RESISTOR 10K o=—1% .125W TF TCale-100 12496 CT4-1/8-T0-1002-F
ASRI44 0757-0280 3 9 RESISTOR 1K o= 1% .125W TF TCale—100 12498 CT4-1/8-TG-1001.F
ABR14S 0757-0442 9 RESISTOR 10K «— 1% _125W TF TCale—100 12496 CT4.1/8-T0-1002-F
AGR146 0757-0442 9 RESISTOR 10K +=—1% .125W TF TCalw— 100 12498 CT4-1/8-T0-1002.F
ASRI147 0757-0280 3 RESISTOR 1K +— 1% _125W TF TCals—100 12498 CT4-1/8.TC-1001.F
ASR148 0757-0442 9 RESISTOR 10K +=1% .125W TF TCale—100 12498 CT4-1/8-T0-1002-F
ASR4S 0757-0442 S RESISTOR 10K += 1% .125W TF TCale—100 12498 CT4-1/8-T0-1002F
ASR1S0 08757-0280 3 RESISTOR 1K +—1% .125W TF TCale~100 12458 CT4-1/8-T0-1001-F
AR5 0696-3160 8 3 RESISTOR 31.6K «=1% .125W TF TCa0e—100 12498 CT4-1/8.T0-3162-F
ASR1S2 0698-3160 8 RESISTOR 31.6X «=1% .125W TF TCals=—100 12488 CT4-1/8-TO-3162-F
AGR153 0698-3160 -] RESISTOR 31.6X ¢~-1% .125W TF TCale—100 12498 CT4-1/8-T0-3162-F
AGR1S¢ 0698-3440 7 RESISTOR 196 +— 1% .125W TF TCe0+—100 12498 CT4-1/8-TO-196R-F
AGR1SS 0686-3440 7 RESISTOR 196 o= 1% .125W TF TCale—100 12498 CT4-1/8-TO-196R.F
ASR1S6 0696-3440 7 RESISTOR 196 +—1% .125W TF TCuls—100 12498 CT4-1/8-TO-196R-F
ABR1S57 0696-2440 7 RESISTOR 196 o= 1% .125W TF TCale—100 12498 CT4.1/8-TO-196R.F
ASR158 0696-7219 6 1 RESISTOR 196 +— 1% .05W TF TCalw—100 12498 C3-1/8-TO-196R-F
3105U AND ABOVE
ASR158 0699-0583 RESISTOR 34.8 1% .05W F TCa0--100 24546 CT4-1/8-TO-34R8-F
ASR1SS 0696-T205 o [ RESISTOR 51.1 = 1% .05W TF TCale=100 12498 C1/8-TOSIRIF
ABR1I60 0698-7223 2 3 RESISTOR 287 <= 1% .05W TF TCals—100 12498 C3-1/8-TC-287R-F
AER161 06968-7223 2 RESISTOR 287 «—1% .05W TF TCaGe¢~100 12498 C3-1/8-TC-287RF
2928U AND ABOVE
AGR161 0698-719¢ 6 RESISTOR 17.8 +-1% .05W TF TCal«-100 05524 CMF.S50.2
ABRI62 0698-7223 2 RESISTOR 287 «— 1% .05W TF TCale—100 12498 C3-1/8.TO-287R-F
ASR163 0698-7204 . 9 1 RESISTOR 46.4 +— 1% .05W TF TCa0s~100 12496 C3-1/8-TO-46R4F

TRefer to Section 7 for update information.
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Replaceable Parts

Reference HP Part
Designation Number
AGRI64 0698-7212
AGR201 0698-333¢
AGR202 0698-3334
A6R203 0698-7243
AGR204 0695-1421
ASR205 06963618
A6R206 0695-1360
AGR207 0693-1360
A6R208 0699-1360
AGR209 0693-1360
ABR210 069683618
ABR211 0696-7243
ABR212 0693-1356
ABR213 0699-1421
AGR214 0693-1360
AGR21S5 06951360
AGR216 0693-1360
ABR217 0693-1380
AGR218 0757.0440
AGR21§ 0757-0442
ABR220 0696-7243
AGR221 0698-1356
AGR222 0696-3618
ASR223 0683-1360
ASR224 069S-1360
A6R22S 0699-1360
ABR226 069S-1360
ABR227 0698-1364
ASR228 0699-1415
ABR229 0696-7236
ABR230 0698-3452
AGR231 0698-3452
ASR232 0757.0442
ASR233 0696-0083
AGR234 0757-0442
AGR23S 0698-7244
AGR236 2100-1996
3105U AND ABOVE
ABRR237 0696-7284
ABR238 0696-7284
ABR239 0696-7219

TRefer to Section 7 for update information.
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Table 6-3. Replaceable Parts

Description

RESISTOR 100 += 1% .05W TF TCaOs—100
RESISTOR 178 »= 1% SW TF TCale~100
RESISTOR 178 +=1% .5W TF TCa0s-100
RESISTOR 1.96K += 1% .0SW TF TCa0s—100
RESISTOR 178 »—1% .125W TXF TCals~100

RESISTOR 82 +—5% 2W MO TCa0+--200

RESISTOR 464 +—1% .125W TKF TCa0+—100
RESISTOR 484 +=1% .125W TKF TCa0+—100
RESISTOR 46.4 o= 1% .125W TKF TCa0s—100
RESISTOR 46.4 +~1% .125W TKF TCa0s—100

RESISTOR 82 +=5% ZW MO TCals~200
RESISTOR 1.96X +— 1% .0SW TF TCale—100
RESISTOR 31.6 o= 1% .125W TKF TCale—100
RESISTOR 178 o= 1% .125W TKF TCals~100
RESISTOR 46.4 «—1% .125W TKF TCal+~ 100

RESISTOR 46.4 +=1% .125W TKF TCaO+-100
RESISTOR 46.4 == 1% .125W TKF TCa0s— 100
RESISTOR 46.4 «=1% .125W TKF TCa0w—100
RESISTOR 7.5K +=—1% .125W TF TCa0s—100
RESISTOR 10K o= 19 .125W TF TCe0e—100

RESISTOR 1.96K «=—1% .05W TF TCale—100
RESISTOR 31.6 +— 1% .125W TKF TCalw—100
RESISTOR €2 +—5% 2W MO TCals-200
RESISTOR 464 +=— 1% .125W TKF TCale=100
RESISTOR 46.4 +— 1% .125W TKF TCale—100

RESISTOR 46.4 «— 1% .125W TKF TCa0s—100
RESISTOR 46.4 +~ 1% .125W TKF TCale-100
RESISTOR 68.1 +— 1% .125W TKF TCals~100
RESISTOR 100 +— 1% .125W TKF TCa0s—100
RESISTOR 1K «= 1% .05W TF TCal+=100

RESISTOR 147K o= 1% .125W TF TCals~100
RESISTOR 147K o= 1% .125W TF TCa0s—~100
RESISTOR 10K +=—1% .125W TF TCa0+—100
RESISTOR 1.96X +~1% .125W TF TCals—100
RESISTOR 10K o~ 1% .125W TF TCals—100

RESISTOR 2.15K +=1% .05W TF TCa0s—100

RESISTOR-—-TRMR 1K 10% TKF TOP—ADJ 1~TRN

RESISTOR 100K 1% .0SW F TCa0+-100
RESISTOR 100K 1% .0SW F TCa0+-100
RESISTOR 196 1% .05W F TCa0w100

12498
K479
K8479
12498
19701

12498
19701
18701
18701
19701

12498
12498
19701
19701
19701

19701
15701
18701
12498
12498

12498
19701
12498
18701
19701

19701
19701
19701
19701
12498

12498
12498
12498
12498
12498

12498
73138

24546

Model 8657B

Mfr. Part Number

€3-1/8-TO-100R-F
o)

H2
C31/8-TO-1961.F
SC12063AFKR

FP.69
C3-1/8-T0-1961F
SC12063AFKR
SC12063AFKR
SC12063AFKR

SC12063AFKR
SC12063AFKR
SC12063AFKR
CT4-1/8-T0-7501.F
CT41/8-T0-1002-F

C31/8-TC-1961-F
SC12063AFKR
FP.69
SC12063AFKR
SCI12063AFKR

SC12063AFKR
SC12063AFKR
SC12063AFKR
SC12063AFKR
C3-1/8-T0-1001-F

CT4-1/8-TO-3473-F
CT4-1/8-TO-1473-F
CT4-1/8-TO-1002.F
CT4-1/8-TO-1961.F
CT4-1/8-T0-1002-F

C3-1/8-TO-2151-F
B2PRIX

CT3-1/8-T0-1003-F
CT3-1/8-T0-1003-F -
CT4-1/8-TO-196R.F

*Factory Selected Component (Refer to Section 5).
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Model 8657B Replaceabie Parts

Teble 6-3. Replaceable Parts

Reference HPPan  C qpy, Description mir. Mir. Part Number
Designation Number D Code
A6R306 0698.7260 7 1 RESISTOR 10K +— 1% .0SW TF TCals—100 12498 C3-1/8-T0-1002-F
302U AND ABOVE
ASR306 0698-0064 7 1 RESISTOR 215K +—1% .125W TF TCe0s—100 12482 cC
ABR307 0698.7205 ] RESISTOR $1.1 o= 19% .0SW TF TCaOs—100 12498 C31/8-TO-SIRIF
AGR308 0698-7236 7 RESISTOR 1K o= 1% .05W TF TCaGs—100 12498 C3-1/8-T0-1001F
ASR30S 0698-7244 7 RESISTOR 2.15K +— 1% .05W TF TCals~100 12498 C3.1/8-T0-2151.F
ABR310 0696-7253 8 1 RESISTOR 5.11K +=1% .0SW TF TCals—100 12498 C31/8-TOSI11F
ABR311 0698-3439 4 2 RESISTOR 178 o= 1% .125W TF TCa0e—100 12438 CT4-1/8-TO-176RF
AER312 0698-3439 4 RESISTOR 178 = 1% .125W TF TCa0s—100 12498 CT41/8-T0-178R-F
ABR313 0696-7182 4 3 RESISTOR 14.7 «—=1% .0SW TF TCale—100 12498 C3-1/8-TO-14R7-F
AGR314 0696-7182 4 RESISTOR 14.7 +— 1% .0SW TF TCale—100 12498 C11/8.TO-14R7-F
ASR31S 0698-7182 4 RESISTOR 14.7 o—1% .05W TF TCale—100 12498 C3-1/8-TO-14RT-F
310SU AND ABOVE
AER31R31S NOT ASSGNED
ASR316 0698-7284 5 2 RESISTOR 100K «~1% .05W TF TCaOs—100 12498 €3.1/8-T0-1003-F
2922U AND ABOVE
A6R316 0757-0442 ] RESISTOR 10K += 1% .125W TF TCa0w—100 12438 CT4-1/B-T0-1002-F
ASR317 0696-7199 1 1 RESISTOR 28.7 +~ 1% .0SW TF TCe0w—100 12498 C3-1/8-TO-28R7-F
A6R318 0696-7205 9 RESISTOR 51.1 «— 19 .0SW TF TCu0e—100 12498 €3-1/8-TO-SIRIF
AGR319 0698-7220 9 1 RESISTOR 215 «— 1% .0SW TF TCale=100 12498 C3-1/8-TO-215R.F
ABR320 0698-2079 8 RESISTOR B2.5 +— 1% .0SW TF TCa0s—100 91637 CMF.50-21
AGR321 0698-7284 5 RESISTOR 100K +—1% .0SW TF TCa0s =100 12498 C3.1/8-T0-1003-F
2922U AND ABOVE .
AGRI21 0757.0442 9 RESISTOR 10K +~— 1% .125W TF TCale=100 12498 CT4-1/8-T0-1002-F
AER322 0698-3437 2 2 RESISTOR 133 = 1% .:25W TF TCale—100 12498 CT4-1/8-T0-133R-F
A6R323 0757-0280 3 RESISTOR 1K +—1% .125W TF TCaGe—100 12498 CT4-1/8-TC-1001-F
A6R323 0757-0280 3 RESISTOR 1K «=—19% .125W TF TCuls—100 12498 CT4-1/8-T0-1003.F
ABR324 0757-0280 3 RESISTOR 1K o= 1% .125W TF TCal+—~100 12498 CT4-1/8-TC-1001F
A6R32S 0698-7203 8 3 RESISTOR 42.2 = 1% .0SW TF TCa0s—100 12498 C2-1/8-TO4ZR-F
AER3I26 0698-7203 8 RESISTOR 422 += 1% .05W TF TCale-100 12498 C3-1/8-TO42R2.F
A6R327 0757-0394 o 2 RESISTOR 51.1 o~ 1% .125W TF TCale—100 12498 CT4-1/8-TO-SIR1F
A6RI28 0638-7236 7 RESISTOR 1K +=1% .0SW TF TCaule—100 12498 €3-1/8-T0-1001F
ASR329 0696.7229 8 1 RESISTOR 511 o= 1% .05W TF TCalv—100 12498 C3-1/8-TOS11RF
AER330 0698-7236 ? RESISTOR 1K +=1% .05W TF TCals—100 12498 €3-1/8-T0-1001-F
AGR33 06987203 8 RESISTOR 42.2 +~ 1% .0SW TF TCale—100 12498 C3-1/8-TO42R2-F
ABR3IX 0698-7203 8 RESISTOR 42.2 «~ 1% .05W TF TCa0s—100 12438 C3-1/8-TO42R2-F
A6R333 0757-0394 ) RESISTOR 51.1 +=1% .125W TF TCa0s—100 12498 CT4-1/B-TO-SIRIF
A6R336 0698-3437 2 RESISTOR 133 o= 1% .125W TF TCaGe~—100 12498 CT4-1/B-TC-133R-F
"Refer to Section 7 for update information. ®Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference
Designation

A6R339
A6R340
ABR341
AGR342
ABR343

3105U AND ABOVE
AGR339
AGRNMO
AGR341
AGRIE2
ABR3M43

AGRME
AGR347
AGR349
ABR3S1
ABR3S2

ABR3S3
AGR3S4

3025U AND ABOVE
ABR3SS

310SU AND ABOVE
AGR356

AGR3S7
ABR3S8-R361
ABR362
ABR363-R369
ABR3T0
AGR371-R400

AGR401
ABR402
AGR410

AGR412
AGR4S
AGRs1S
AGR416
ASR417

2928U AND ABOVE
AGR418
AGRa19

310SU AND ABOVE
AGRE20
AGRa21
AGR822
AGRA23

ASTP206
ASTP401

TRefer to Section 7 for update information.

6-43.1

HP Pant
Number

0757-0398
0757-039%
0698-7216
0696-7202
0698-7216

0757-0401
0698-7212
0698-7201
0696-7212

0696-3456
0698-3456
0696-7205
0698-7205
0757-0401

0698-7203
0698-7203

2100-2031

0698-7284
0698-7284

0698-7223

0757.0401

0757-0438
0757-0447
1810-0206

0757-0280
0757-0442
0696-0083
0757-0442
0696-0083

0696-7228
0698-7239

0757-0442
0698-3160
0757-0464
0757-0442

1251-0600
1251-0600
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Table 6-3. Replaceable Parts

Description

RESISTOR 82.5 +=—1% .125W TF TCal+~100
RESISTOR £2.5 +—1% .125W TF TCals—100
RESISTOR 147 o= 1% .05W TF TCale~100
RESISTOR 38.3 +—1% .05W TF TCa0e—100
RESISTOR 147 o= 1% .0SW TF TCale~100

NOT ASSIGNED

RESISTOR 100 1% .125W F TCa0e-100
RESISTOR 100 1% .0SW F TCa0s-100
RESISTOR 75 1% .05W F TCa0--100
RESISTOR 100 1% .05W F TCs0e-100

RESISTOR 267K +—1% .125W TF TCe0s—100
RESISTOR 267K +— 1% .125W TF TCale—100
RESISTOR 51.1 =1% .0SW TF TCale—100
RESISTOR 51.1 = 1% .05W TF TCa0s—100
RESISTOR 100 +=1% .125W TF TCul»—100

RESISTOR 42.2 +— 1% .05W TF TCals~100
RESISTOR 422 +— 1% .05W TF TCalw-100

RESISTOR—TRMR 50K 10% TKF TOP~ADJ 1—TRN

RESISTOR 100K 1% .0SW F TCa0w-100
RESISTOR 100K 1% .0SW F TCa0-100
NOT ASSIGNED

RESISTOR 287 1% .05W F TCa0=-100
NOT ASSIGNED

RESISTOR 100 1% .125W F TCa0»-100
NOT ASSIGNED

RESISTOR 5.11K o= 1% .125W TF TCal»—100
RESISTOR 162K +=—1% .125W TF TCals—100
NETWORK —RES 6-—SiP 10.0K OHM X 7

RESISTOR 1K o=1% .125W TF TCale-100
RESISTOR 10K o= 1% .125W TF TCale—100
RESISTOR 1.96K o~ 1% .125W T TCalw—100
RESISTOR 10K «=~1% .125W TF TCa0w—100
RESISTOR 1.96X o= 1% .125W TF TCal»—100

RESISTOR 464 +—1% .0SW TF TCa0.—100
RESISTOR 1.3 +=1% .0SW TF TCa0s—100

RESISTOR 10K 1% .125W F TCa0--100
RESISTOR 31.6X 1% .125W F TCa0--100
RESISTOR 90.9K 1% .125W F TCa0w-100
RESISTOR 10K 1% .125W F TCale-100

CONNECTOR—SGL CONT PIN 1.14~MM—BSC-SZ SC
CONNECTOR=SGL CONT PIN 1.14—MM-BSC—SZ SQ

Mfr.
Code

12498
12498
12498
12498
12498

24546
24546
24546

12498
12498
12498
12498
12498

12498
12498
73138
24546
24546
24546
24546
12498
12498
C1ed3
12498
12498
12498

12496
12498

Q5524

24546

24546
24546

12360
12360

Model 8657B

Mfr. Part Number

CT4-1/8-TO-82RS-F
CT4-1/8-TO-82RS-F
C3-1/8-TO-14TRF
C3-1/8-TO-J0RIF
C3-1/8-TO-14TR-F

CT4-1/8-TO-101.F

CT3-1/8-TO-100R-F
CT3-1/8-TO-75R0-F
CT3.1/8-TO-100R-F

CT4-1/8-T0-2873-F
CT4-1/8-TO-2873-F
C3-1/8-TO-SIRIF
C3-1/8-TO-SIR1F
CT4-1/8-TO-101.F

C3-1/8-TO42R2F
C3-1/8-TO42R2-F

82PRS0K

CT3-1/8-TO-1003-F
CT3-1/8-T0-1003-F

CT3-1/8-TO-207RF

CT4-1/8-TO-101.F

CT4-1/8-TO-S111.F
CT4-1/8-TO-1622-F
750-81

CT4-1/8-T0-1001.F
CT4-1/8-TO-1002.F
CT4-1/8-TO-1961-F
CT4-1/8-T0-1002-F
CT4-1/8-TO-1961.F

CMF.50-2

CTa1/8-T0-1002-F
CTaA-1/8-TO3162F
CT4-1/8-TO-9082-F
CTa-1/8-TO-1002.F

94-155-1010-01-03-00
94-155-1010-01-03-00

aFactory Selected Component (Refer to Section 5).
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Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPait C qty. Description Mir. Mf:. Part Number
Designation Number D Code
ABU1-U100 NOT ASSIGNED
A6U101 1820-2933 3 1 IC PRESCR ECL 52648 SPB606B
3105U AND ABOVE
ABU101 1820.7278 IC DIGITAL 28480 1820.7278
ASUIG2 1820-3485 2 1 IC PRESCR ECL 04713 MC12090L
ASU103 18260557 s 1 IC OP AMP GP QUAD 14-DP-C PXG 27014 LMM48U
AGU201 1826-1613 € 2 IC RF/IF AMPL IF 4=-CUSTOM PXG 24539 MSA-0485
Au202 1826-1613 6 IC RE/IF AMPL If 4=CUSTOM PXG 24539 MSA-0485
ASU207 1826-0753 3 1 IC OP AMP LOW =BIAS=H=IMPD QUAD 14-DIP—C 04713 MC340048L
ABU301 0955-0145 9 1 U—~WAVE MIXER 1 GHZ MAX 15542 TFM2.10
ABU3G2 1826-0371 1 1 IC OP AMP LOW=BIAS—H=IMPD 8—TO—99 PXG 27014 LF256+
ABU303 1826-1612 5 1 IC RF/F AMPL. IF 4--CUSTOM PXG 24539 MAS-0385
ASUMO1 1826-0180 0 1 I TIMER TTL MONO/ASTBL 1832¢ NESSSN
ABUL10 18205490 3 1 IC=INTERFACE DRVR BIMOS DISPLAY 56289 UCN-S810A
ABUL11 1820-1422 3 1 IC MV TTL LS MONOSTBL RETRIG 01295 SN74USI22N
ASW202 12514670 2 1 CONN=POST TYPE .100~PIN~SPCG 3—CONT 28480 1251.4670
1258-0208 ] 1 JUMPER—REMOVABLE 2 POSITION; .250 IN 18673 68786-202

AEXE01 1251.1556 7 ] CONNECTOR=SGL CONT SXT .02-~-IN—-BSC~SZ RND 98231 006-4844-00-0-990
AEXE201 1251.1856 7 CONNECTOR—SGL CONT SXT .02—IN=BSC-—~SZ RND 98291 006-4844-00-0-990
AGXE202 1251.1556 7 CONNECTOR—SGL CONT SKT .02~IN—-BSC—~SZ RND 98291 006-4844-00-0-990
AGXE203 1251-1556 7 CONNECTOR=SGL CONT SXT .02-IN~-BSC~SZ RND 98291 006-4844-00-0-990
ABXE204 1251-1556 7 CONNECTOR--SGL CONT SXT .02—iN=BSC~SZ RND 98291 006-4844-00.0-990
ABXE205 1251-1556 7 CONNECTOR-SGL CONT SXT .02=-IN~BSC~SZ RND S8291 006-4544-00-0-990
ABXE301 1251.1556 7 CONNECTOR~SGL CONT SXT .02-iN~BSC—SZ RND 98291 006-4844-00-0-990
ABXE302 1251-1556 7 CONNECTOR—SGL CONT SXT .02=IN-BSC—SZ RND 98291 006-4844-00-0-930
ABXE03 1251.1556 7 CONNECTOR—SGL CONT SKT .02-IN=-BSC—SZ RND 98291 006-4844-00-0-990
ABXU401 1251.5595 2 2 POLARIZING KEY—POST CONN 76381 3518
ASXU402 1251-5535 2 POLARIZING KEY--POST CONN 76381 3518

TRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference

Designation

A7

A7

RP Pant
Number

08657-60111

310U AND ABOVE

A7
AIC

ATR
ATC3
ATC4
ATCS
A7CE

ATC7
ATC8
ATCS
ATC10
ATCN

ATC12
ATCI3
ATCHe
ATC1S
ATC16

ATC17
ATC1B

ATMP1
ATMP2
ATMP3
ATMPS
ATMPS

644

01604498
0160-4498

01604498
01604498
01604498

01604491
01604491
01604491
01604491
0160-4491

01604491

0160-449¢
01604498
0160-4498

01604498
01604498

08656-00123
08656-00133
0380-1680
0380-1680
0380- 1680

TRefer 10 Section 7 for update information.
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Table 6-3. Replaceable Farts

Description

200MHZ LOW-PASS FILTER ASSEMBLY

NOT ASSIGNED
CAPACITOR-FXD S5.5PF «.SPF 200VDC CER

CAPACITOR-FXD S.69F « SPF 200VDC CER
CAPACITOR-FXD 5.6PF . 5PF 200VOC CER
CAPACITORFXD 5.6PF «.SPF 200VDC CER
CAPACITOR-FXD 5.6PF «.5PF 200VDC CER
CAPACITOR-FXD 5.6PF «.5PF 200VDC CER

CAPACITOR-FXD 8.2PF «.5PF 200VDC CER
CAPACITOR.FXD 8.2PF «.5PF 200VDC CER
CAPACITTOR.FXD B.2PF «.5PF 200VDC CER
CAPACITOR-FXD 8.2PF - .SPF 200VDC CER
CAPACITOR.FXD 82PF «.SPF 200VDC CER

CAPACITOR.FXD B.2PF «..5PF 200VDC CER
CAPACITOR-FXD 5.6°F «.SPF 200VDC CER
CAPACITOR-FXD 5.6PF «.SPF 200VDC CER
CAPACITOR-FXD 5.6°F «~.SPF 200VDC CER
CAPACITOR-FXD 5.66F «.5PF 200VDC CER

CAPACITOR-FXD S.6PF « SPF 200VDC CER
CAPACITORFXD 5.6°F o 5PF 200VDC CER

CUP SEML-R GRND
CLIP SEM-R GRND
SPACER-PRESS-IN 0.108 IN LG: C.143 IN ID
SPACER.PRESS-IN 0.188 IN LG; 0.143IN ID
SPACER-PRESS-IN 0.188 IN LG; 0.143IN ID

Mfr.
Code

26480

28480
28480
26480

28480
28480
28480
28480
28480

28480
28480

Model 8657B

Mfr. Part Number

08657-60111

01604498

0160-4498
0160-4498
01604498
0160-4458
0160-4458

01604491
01604491
0160-4491
0160-4491
01604491

*Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPat C qty Description Mfr. Mfr. Part Number
Designation Number 1] Code
A8 00657.50132 © 1 FREQUENCY MULTIPLIER ASSEMEBLY 28480 08657-601%
ASC1 01802207 s CAPACITOR-FXD 100UF+-10% 10VDC TA 56289 1500107X9010R2
ABc2 01604040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
ABC3 0160-3878 3 CAPACITORFXD 1000PF ~20% 100VDC CER 28480 0160-3878
ABC4 01604040 3 CAPACITORFXD 1000PF +-5% 100VDC CER 28480 0160-4040
ABCS® 016048527 . 4 CAPACITOR-FXD 56PF «-5% 200VDC CER 030 28480 01604527
ABCE 01604040 [ CAPACITOR-FXD 1000PF «-S% 100VDC CER 25480 01604040
ABC? 0160-2249 3 1 CAPACITOR-FXD 4.7PF « 25PF 500VOC CER 28480 0160-2248
Ascs 01604527 4 CAPACITOR-FXD 56PF «5% 200VDC CER 0w-30 28480 01604527
ABCcS 01604527 . CAPACITOR-FXD S6PF +-5% 200VDC CER 0+-30 28480 01604527
ABC10 01604040 s CAPACITOR-FXD 1000PF «-5% 100VOC CER 28480 0160-4040
ABC11 0160-3678 6 CAPACITOR-FXD 1000PF +20% 100VOC CER 28480 0160-3878
ABC12 01604040 6 CAPACITOR-FXD 1000PF «S% 100VDC CER 28480 01604040
ABC13 01604383 ° CAPACITOR-FXD €.85F «.SPF 200VOC CER 20332 SQ24E0200ROE8S0
2949V AND ABOVE
ABC13 01604358 2 CAP-FXD 0.03UF 100VDC POL 05176 X1263UW
ABC14 01604040 § CAPACITOR-FXD 1000PF +~-5% 100VDC CER 28480 01604040
ABC1S 0160-3878 6 CAPACITOR-FXD 1000PF +~20% 100VDC CER 28480 0160-3878
ABC1E 0160-6705 . CAPACITOR-FXD 27PF «.5% 200VDC CER 0+-30 28480 0160-6705
ABC17 0160-2085 s CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2085
ASC18 0166-2243 7 1 CAPACITOR-FXD 2.7PF +25PF 500VOC CER 28480 0160-2243
AICiS 01606705 4 5 CAPACITOR-FXD 27PF «5% 200VOC CER 0e-30 28480 0160-6705
ABC20 0160-3878 6 CAPACITOR.FXD 1000PF «20% 100VDC CER 28480 0160-3878
Asc21 0160-3878 6 CAPACITOR-FXD 1000PF «~20% 100VDC CER 28480 0160-3878
A2 01604040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
ABC23 0160-6705 4 CAPACITOR-FXD 27PF «-5% 200VDC CER 0w-30 28480 0160-6705
ABC2¢ 01604040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
ABC2S 01604040 6 CAPACTTOR-FXD 1000PF 5% 100VDC CER 28480 0160-4040
ABC26 0160-3878 3 CAPACITOR.FXD 1000PF «20% 100VDC CER 28480 0160-3878
Ascz? 01604040 6 CAPACITOR-FXD 1000PF +~-5% 100VOC CER 28480 0160-4040
ABC28 0160-3873 1 CAPACITOR-FXD 4.7PF «.SPF 200VDC CER 28480 0160-3873
ABC29 0160-3873 1 CAPACITOR-FXD 4.7PF +~.SPF 200VDC CER 28480 0160-673
ABC30 0160-2237 s 1 CAPACITOR-FXD 1.2PF ~.25PF S00VDC CER 28480 0160-2237
ABC31 0121-0448 ] CAPACITOR.V TRMR-CER 2.5-5°F 63V PC-MTG 28480 01210048
ASCR 0160-3029 s CAPACITOR-FXD 7.5PF o SPF 100VDC CER 28480 0160-3029
ABC33 01604518 3 CAPACITOR-FXD 3.9PF « SPF 200VDC CER 28480 01604518
ABCHM 01604827 4 CAPACITOR-FXD S8PF +5% 200VDC CER 0+-30 28480 01604527
ABC3S 01604382 9 CAPACITOR-FXD 3.3PF +. 25PF 200VDC CER 28480 01604382
2949U AND ABOVE
ABC3S 0160-3873 1 CAP-FXD 4.7PF 200VDC 06352 FD12COG2D4R7D
ABC36 01604040 6 CAPACITOR-FXD 1000PF «.5% 100VDC CER 28480 0160-4040
ABCI? 01604040 6 CAPACTTOR-FXD 1000PF 5% 100VDC CER 28490 01604040
ABC® 0160-3878 3 CAPACITOR-FXD 1000PF «-20% 100VDC CER 28480 0180-3878
ABC39 0160-3878 3 CAPACITORFXD 1000PF «20% 100VDC CER 28490 0160-3878
ABCae 0160-2878 I CAPACITOR.FXD 1000PF +~20% 100VDC CER 28480 0160-3878
ABC41 0160-4383 o CAPACITOR-FXD 6.8PF «..5PF 200VDC CER 209 5024 EC200RD6BSD
ABC42 01604040 3 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
ABC43 0:60-3878 3 CAPACITOR.FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ABCA4 0160-3878 6 CAPACITOR.FXD 1000PF «20% 100VDC CER 28480 0160-3878
ABC4S 01604040 3 CAPACITOR-FXD 1000PF 5% 100VDC CER 26480 01604040
*Refer to Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Replaceable Parts

ARLY

ABLe

EEREEE BEERE &

HP Part
Number

0160-2234
0121-0452
0160-4040

0100-4518

01604040

0160-3878
0160-4040

01604382
01604430
0160-3878
1200-0507
1200-0507
1250-1626
21900124
29500078
1250-1626
2190-0124

$140-0210
$140-0141

9100-3922

9100-2251

9100-3922

9100.2251

9100-3922

TRefer to Section 7 for update information.
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Table 6-3. Replaceable Parts

Description

CAPACITOR-FXD S1PF «25PF S00VDC CER
CAPACITOR-V TRMR-AR 1.3.54PF 175V
CAPACITOR-FXD 1000PF «-5% 100VDC CER
PART IS ETCHED TRACE ON CIRCUT BOARD
CAPACITOR-FXD 1.9PF +-.5PF 200VDC CER

PART 1S ETCHED TRACE ON CIRCUIT BOARD
CAPACITORFXD 1000PF +-5% 100VDC CER
PART IS ETCHED TRACE ON CIRCUIT BOARD
CAPACITOR-FXD 1000PF +-20% 100VDC CER
CAPACITOR-FXD 1000PF +.5% 100VDC CER

CAPACITORFXD 3.3PF «25PF 200VDC CER
CAPACITORFXD 1.8PF «25PF 200VDC CER
CAPACITOR-FXD 1000PF «-20% 100VDC CER

SOCKETC 16-CONT DIP.SLDR
SOCKET-C 16-CONT DIP-SLDR
CONNECTOR-RF SMC M PC 50-OHM
WASHER-LX INTL T NO. 10 .1854N10
NUT-HEX-DBL-CHAM 10-32-THD .067N-THX

CONNECTOR-RF SMC M o S0-OHM
WASHER-LK INTL T NO. 10 .195-IN-I0
NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK

INDUCTOR RF-CH-MLD 100UH 5%

INDUCTOR RF-CH-MLD S80NH 10% .10SDX26LG

PART IS ETCHED TRACE ON GIRCUIT BOARD
PART IS ETCHED TRACE ON GRCUIT BOARD
PART IS ETCHED TRACE ON QRCUIT BOARD

PART IS ETCHED TRACE ON GRCUT BOARD
INDUCTOR-FIXED 120-1300 H2

PART IS ETCHED TRACE ON QIRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUIT BOARD

INDUCTOR RF-CH-MLD 220NM 10% .105DX26LG

PART 1S ETCHED TRACE ON GRCUT BOARD
PART tS ETCHED TRACE ON CIRCUIT BOARD
PART 1S ETCHED TRACE ON CIRCUXT BOARD
PART IS ETCHED TRACE ON GIRQUIT BOARD

INDUCTOR-FIXED 120-1300 HZ

PART 1S ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON GRCUIT BOARD

PART IS ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUT BOARD
PART IS ETCHED TRACE ON CIRCUT BOARD

INDUCTOR RF-CH-MLD 220N+ 10% .105DX.26LG

PART IS ETCHED TRACE ON CIRCIXT BOARD

PART 1S ETCHED TRACE ON CIRCUIT BOARD
INDUCTOR-FIXED 120-1300 HZ

PART IS ETCHED TRACE ON QIRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUT BOARD
PART IS ETCHED TRACE ON CIRCUIT BOARD

z
s

HEHEHHEHEI NI BT

i

Model 8657B

Mfr. Part Number

0160.2234
187-0103-028
01604040

01604518

01604040

0160-2878
01604040
01604382
01604490
0160-3878
1200-0507
1200-0507
1250-1626
2190-0124
2350-0078
1250-1626
2190-0124
2950-0078

9140.0210
9140-0141

9100-3922

9100-2251

9100-3922

9100-2251

9100-3922

*Factory Selected Component (Refer to Section 5).



Model 8657B

Reference
Designation

ARL31
ABL32
ABL33
ABL34
ABL3S

ARL3S
ABL37
ABL3S
ABL3S
ABL&D

ABLSY
ABL42

ABL43
ABLA4-ABLSE
ABLS?

ABMP1
ABMP2
ABMP3

ABQ1
ABQ2
ABQ3
ABOS
ABQS

ABOS
ABQ7

ABOS

ABR1
ABR2
ABR3
ABR4
ABRS

ABRS”
ABRT
ASRS
ABRS
ABR10°

ABRYY
ABR12
ABR13
ABRY4
ABRIS

ABR16

2949U AND ABOYE
ABR16

ABR17
ABR18
ABR1S

2949U AND ABOVE
ABR1S

ABR20

"Refer to Section 7 for update information.

rev.01JULY90

HP Part
Number

9100.2251

9100-3922

08656-00099
08656-00133
1261-2194

1854-1050
1854-1050
1854-1234
1853.0020
1854-1234

1854-0696
18540247
1200-0173

18540247
1200-0173

0757.0294
0757-0403
06583439
0696-3443
0757.0424

0698-3153
0757-0398
0757-0346
0757-0424
0696-3153
0696-3642
0757-0278
0757-0398
0757-0278
0696-3153

0757-0346

0698-1902
0757-042¢
0696-4037
0757-0346
0693-1902

0757-0424
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Table 6-3. Replaceable Parts
Description

PART IS ETCHED TRACE ON CIRCUIT BOARD
PART 1S ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUIT BOARD
PART 1S ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON GRCUIT BOARD

PART iS ETOHED TRACE ON GIRCUIT BOARD
PART 1S ETCHED TRACE ON GRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON GRCUIT BOARD
INDUCTOR RF-CH-MLD 220NH 10% .1050X26L.G

PART IS ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUIT BOARD
PART 1S ETCHED TRACE ON CIRCUIT BOARD
NOT ASSIGNED

INDUCTOR-FIXED 120-1300 HZ

MULTI GROUND TAB
CUP SEMLR GRND
CONNECTOR-SGL CONT SXT .021.IN-BSC-SZ

TRANSISTOR NPN S PO=180MW FT«5GHZ
TRANSISTOR NPN S1 POw180MW FT=SGHZ
TRANSISTOR NPN SI PD=300MW
TRANSISTOR PNP S PDe300MW FT=150MH2
TRANSISTOR NPN S PO=300MW

TRANSISTOR NPN S TO-72 PO=200MW
TRANSISTOR NPN S TO-39 PO=1W FT800MHZ
INSULATOR-XSTR DAP-GL

TRANSISTOR NPN S TO-39 PD=1W FT=800MHZ
INSULATOR.XSTR DAP-GL

RESISTOR 17.8 1% .125W F TCa0--100
RESISTOR 121 1% .125W F TCa0+-100
RESISTOR 178 1% .125W F TCa0s-100
RESISTOR 267 1% .125W F TCa0e100
RESISTOR 1.1K 1% .125W F TCa0w100

RESISTOR 183X 1% .125W F TCa0s-100
RESISTOR 75 1% .125W F TCa0s-100
RESISTOR 10 1% .125W F TCa0+100
RESISTOR 1.1K 1% .125W F TCa0w100
RESISTOR 3.83K 19 .125W F TCa0s-100
RESISTOR 237 1% .125W F TCa0+-100
RESISTOR 1.78X 1% .125W F TCa0--100
RESISTOR 75 1% .125W F TCa0w100
RESISTOR 1.78KX 1% .125W F TCa0s 100
RESISTOR 3.83K 1% .125W F TCa=0w- 100

RESISTOR 10 1% .125W F TCa0e100

RESISTOR 10 1% .0SW TF TC=0+-100
RESISTOR 1.1K 1% .125W F TCa0s-100
RESISTOR 46.4 1% .125W F TCa0+-100
RESISTOR 10 1% .125W F TC=0-100
RESISTOR 10 1% .0SW TF TCa0--100

RESISTOR 1.1X 1% .125W F TCa0s100

Mfr.
Code

28480

18701
24546
24546

24546
24546
24546
24546
24546

24546

24546
24546

24546

EEE

;

Replaceable Parts

Mir. Part Number

9100-2251

91003922

08656-00099
08656-00133
12512194

BFRI1A
BFRI1A
BFO-65
1853-0020
BFO.65

1854-0696
1854-0247
1200-0173

1854-0247
1200-0173

MF4C1/8-TO-17TRE-F

C4-1/8-T0-121R-F
C4-1/68-TO-178R-F
C4-1/8-T0-287R-F
C4-1/8-TO-1101F

CA-1/B-T0-3831F
C4-1/8-T0-7SRO-F
C4-1/8-T0-10R0-F
C4-1/8-T0-1101F
CA-1/8-TC-3831F
C4-1/8-TO-237RF
C4-1/8-T0-1781-F
C4-1/B-TC-7SRO-F
C4-1/8-TO-1781F
C4-1/8-T0-3831F

C4-1/8-T0-10R0-F

CMF.50.21
C4-1/8-TO-1101F
C4-1/8-TO46R4F
C4-1/8-TO-10RO-F
COMF_50-21

C4-1/8-TO-1101-F

*Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference
Designation

ABR22

ABR24
ABR2S

ABR26

ABR28
ABR29

ASR29
ABR30
ABR31
ABRI
ABR33

ABR3S

HP Pan
Number

0698-3153
0698-2153
0757-03%8
0757-0401
0757-0421

0757-0424
0757-0401
0757-0424
0757-0346

0757.0424
0638-3153

0757-0401
07570398
0757-0180
0757-0401
0757-0421
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Table 6-3. Replaceable Parts

Description

RESISTOR 3.83K 1% .125W F TCa0s-100
RESISTOR 3.8 1% .125W F TCa0.-100
RESISTOR 7S 1% .125W F TCals-100
RESISTOR 100 1% .3125W F TCa0s-100
RESISTOR 825 1% .125W F TCa0s-100

RESISTOR 1.1K 1% .125W F TCa0s-100
RESISTOR 100 1% .125W F TCa0s-100
RESISTOR 1.1K 1% .125W F TCuDs-100
RESISTOR 10 1% .125W F TCa0s-100

RESISTOR 1.1K 1% .125W F TCa0--100
RESISTOR 3.83K 1% .125W F TCe0e-100

RESISTOR 100 1% .125W F TCa0.-100
RESISTOR 75 1% .125W F TCa0»-100

RESISTOR 31.6 1% .125W F TCa0es-100
RESISTOR 100 1% .125W F TCa0.-100
RESISTOR 825 1% .125W F TCe0s-100

Mfs.
Code

REREE B ERER BEER

Model 8657B

Mfr. Part Number

C41/8-T0-3831.F
C4-1/8-T0-3831-F
C4-1/8-TO-7SRO-F
C4-1/8-TO-101F

C4-1/B-TO-B2SRF

C4-1/8-T0-1101-F
C4-1/8-T0-101F

C4-1/8-T0-110VF
C4-1/8-TO-10R0-F

C4-1/8-TO-1101.F
CA-1/8-T0-38NF
C41/B-TO-101F
C4-1/B-TC-7SRO-F
0757.0180

C4-1/8-T0-101F
C4-1/B-TO-B2SRF

rev.01JULY90



Model 8657B Replaceable Parts

Table 6-3. Replaceable Parts

Reference HPPart C : Description Mir. Mtr. Part Numbet
Designation Number D aty P Code
A9
AS 08657-69002 1 1 RESTORED ATTENUATOR MODULE 28480 08657-695002
»
TRefer 10 Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference
Designation

A10

A10

Al0Ct
A10C2
A10C3
A10C4
A10CS

A10CE
A10CT
A10C8
A10CS
A10C10

A10CH
A10C12
A10C13
AIOCI4
A10C1S

A10C16
AI0CT7
A10C18

AT0CR1
AI0CR2
A10CR3
A10CRe
ATOCRS

AN
AlQJ2
AIQJ3
A10u4
A1048

ATON4

A1001
At0Q2

AT0R1
AI0R2
A10R3
AI0R4
ATORS

AI0RE
AI0R7
AI0R8
AI0R9
AI0R10

AI0R11
AIOR12
A10R13
A10R14
A10R1S

6-50

HP Part
Number

08657-60113

01604833
01604833
01604835
0190-0291
0180-0291

0180-0291
0180-0291
0180-0291
0180-0291
01604835

01604835
01604835
0160-483S
01604835
0180-3467

01605469
0160-5469
01604832

1901-0050
1901-0050
1901-0050
1901-0731
1801-0050

1251-8106
12514927
12514670
5021-2826
12514670

0535-0109

1853-0281
18530406

0757-0842
0757-0842
0698-3152
0757-1094
0698-0083

06968-0083
0757-0442
0638-0083
07570442
0757-0428

0757-0394
0757.046S

0757-0480

TRefer 1o Section 7 for update information.
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Table 6-3. Replaceable Parts
Description

ATTENUATOR DRIVE BOARD

CAP~-FXD 0.G22UF 100 V
CAP—FXD 0.022UF 100 V
CAP~FXD 0.1UF SO V
CAP~FXD 1UF 35V TA
CAP~FXD 1UF 35 V TA

CAP=FXD IUF ISV TA
CAP=FXD 1UF 35 V TA
CAP~FXD 1UF 35V TA
CAP=FXD 1UF 35V TA
CAP—FXD 0.1UF S0 V

CAP=FXD 0.1UF S0 V
CAP=FXD C.1UF S0 V
CAP=FXD 0.1UF S0 V
CAP—FXD 0.1UF SO V
CAP—FXD 22UF 63 V AL—-ELCTLT

CAP=FXD 1UF SO V POLYE—MET
CAP—FXD 1UF S0 V POLYE~MET
CAP—FXD C.01UF 100 V

DIODE ~SWITCHING 80V 200MA 2NS DO--35
DIODE—SWITCHING 80V 200MA 2NS DO--35
DICDE —SWITCHING 80V 200MA 2NS DO--35
DIODE—-PWR RECT 400V 1A

DIODE—-SWITCHING B0V 200MA 2NS DO-35

CONN=POST TYPE .100—~PIiN=—SPCG 20-CONT
CONN-POST TYPE .100--PIN~-SPCG 16—~CONT
CONN=POST TYPE .100—-PIN—SPCG 3—-CONT
RF FITTING

CONN=POST TYPE .100~—-PIN=-SPCG 3~CONT

NUT=HEX DBL —~CHAM MS X 0.8 2.5MM—THK

TRANSISTOR PNP 2N2907A S1 TO—18 PO=400MW
TRANSISTOR PNP 2N6476 ST TO—220AB PD=d0W

RESISTOR 10K o—1% .125W TF TCals—100
RESISTOR 10K o= 1% .125W TF TCals~100
RESISTOR 348K +—1% .125W TF TCa0s—100
RESISTOR 147K += 1% .125W TF TCale—100
RESISTOR 1.96K +—1% .125W TF TCa0s—100

RESISTOR 1.96K ¢~ 1% .125W TF TCale-100
RESISTOR 10K +—1% .125W TF TCal+—100
RESISTOR 1.96K +—1% .125W TF TC=0s—100
RESISTOR 10K o=1% _125W TF TCa0+—100
RESISTOR 1.62X +— 1% .125W TF TC=0+—100

RESISTOR 51.1 +—1% .125W TF TCale—100
RESISTOR 100K o= 1% .125W TF TCals—100
RESISTOR 3.3 +—1% SW TF TCaOe—100
RESISTOR 3.3 +—1% SW TF TCa0¢—100
RESISTOR 61.9K +=1% .125W TF TCa0s—100

Mfr.

SEE RBERE BOGUL oHENR @

aNITY
SN1T7Y
9N171

§

SN1T71

i

04713
43N

12498
12498
12498
12498
12498

12498
12498
12498
12498
12498

12498
12498
X94718
K§479
12498

Model 8657B

Mfr. Part Number

1N4150
19030731
1N4150

1251-8106
12514927
12514670
5021.2826
12514670

—0535-0108

IN290TA
2NGATE

CT4-1/8-T0-1002F
CT4-1/B-T0-1002F
CT4-1/8-TO-MB1F
CT&1/8TO-14T1F
CT4-1/8-TO-1961F

CT4-1/8-TO-1961.F
CT4.1/8-T0-1002F
CT4-1/8-TO-1961-F
CT4-1/8-TO-1002.F
CT4-1/8-T0-1621.F

CTL1/RTOSIRIF
CT4-1/8-T0-1003-F
2
2
CTL1/B-TO-612F

*Factory Selected Component (Refer to Section 5).
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Model 8657B

Reference
Designation

A10R16
A10R17
A10R18
AI10R19
AI0R20

AT0R21
A10R2
A10R23

A10TP1
AI0TP2

A10U1
A10U3
AT0U4
AT0U6
ATOU7

A10U9

A10U10
A0V
A10U12
A10U13

Al0UTe
A0S
AI0U16
A0U17
AIOVRY
A1OW1

A10XE4

TRefer to Section 7 for update information.

HP Pant
Number

0757-0417
0757-0439
0811.185¢
0757-0443
0757-0814

0698-31S5
07570433

1820-3480
1826-0139
1826-0785
1858-0086
18202111
1820-2111
1826-0393

1820-2924
1902.0244

1251-1556
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Table 6-3. Replaceable Parts

Description

RESISTOR 562 +—1% .125W TF TCals—100
RESISTOR 8.81K +~1% .125W TF TCale~ 100
RESISTOR 50 ¢—5% SW PW] TCale~20
RESISTOR 11K +—1% .125W TF TCale- 100
RESISTOR $11 +=1% SW TF TCaOe~100

RESISTOR 4.64X +=1% .125W TF TCale~100
RESISTOR 6.81K +—1% .125W TF TCa0e—100
RESISTOR 10.35K +=0.1% .125W TF TCal+~25

TERMINAL—TEST POINT 230N ABOVE
TERMINAL —TEST POINT 230N ABOVE

IC FF TTL LS D~TYPE POS~EDGE -~ TRIG COM
IC MV TTL LS MONOSTBL RETRG

IC INV TTL ALS HEX

IC DRVR TTL ALS AND QUAD 2—~INP

IC DRVR TTL ALS AND QUAD 2~INP

IC DRVR TTL ALS AND QUAD 2—INP

IC OP AMP GP DUAL 8~DIP-P PKG

IC OP AMP LOW —BIAS~H=IMPD DUAL 8-DIP=C
TRANSISTOR ARRAY 14—-PIN PLSTC TO-116
IC—INTERFACE DRVR INV

IC—INTERFACE DRVR INV

IC V RGLTR=~ADJ=POS 1.2/37V TO-220 PXG
IC FF TTL ALS D-TYPE POS—EDGE~TRIG

IC GATE CMCOS/74HC NOR QUAD 2-INP
DIODE ~ZNR 30V 5% PO=1W iReSUA
JUMPER—-REMOVABLE 2 POSITION; .250 IN

CONNECTOR - SGL CONT SXT .02--IN—~BSC—SZ RND

Mfir.
Code

12498
12498
01686
12498
KB8479

12498
12498
12498

4G810
4G810

01295
01295
01285
01295
01285

01295
4713
4713
04713
01285

01295
27014
01295
04713

8291

Replaceable Parts

Mfr. Part Number

CT4-1/8-TO-SE2R.F
CT4-1/8-T0-6811F
Ts
CT4-1/8-T0-1102F
2

CT4-1/8-T0-4641.F
CT4-1/8-T0-6811.F
NESS

230.100
230.100

SN74LS273N
SNT4LS122N
SNT4ALSO4BN
SN74ALS1008AN
SN74ALS1008AN

SN74ALS1008AN
MC1458P1
MC340028U
MPQE700
SN75468N

SN75468N
LM 7T
SN74ALST4AN
MCT4HCO2N
1902.0244
68786-202

006-4844-00-0-990

*Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Designation

A1l

ATl
ANICY

ANC2
A1IC3
ANCH
ANICS
ANCS

A1C7
ANICE
ANCY
A1ICI10
ANCTY

ANIC12
A1C13
A11C14
AC18
A1IC1€

ANC17
A11C18
ANIC19
A11C20
ATICY

ANIC2
A1IC23
A11C2¢
ANIC2S
A11C26

A11C27
A1C28
A11C29

ATICRY
AN1CR2
ATICR3
A11CRe
A1ICRS

A11CRE
ANCR?
A1ICRS
A1ICRS

Al1lN
A1152
AT1J3
Al1J4
ATNIS

A11J6

6-52

08657-60114
0180-0291

0180-0291
0180-0291
01604835
01604835
01604835

0160-4781
0190-2015
0160-2015
01604795
01604807

01604835
01604835
01604807
0180-2821
01802821

0160-2225
0160-0336
0180-0375
0160-5035
0160-5036

0160-5468
0180-0100
0180-0100
0160-4835
01604812

0180-2698
01604835

19010376
1901.0378
19010050
19010050
1901-0050

1901.0080
1901.0040
1901-0040
1901-0040

12518248
12514700
12514670
12514670
1258-0209

tRefer to Section 7 for update information.
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Table 6-3. Replaceabie Parts
Description

AUDIO BOARD
CAP-FXD IUF ISV TA

CAP=FXD IUF ISV TA
CAP~FXD 1IUF 35 V TA
CAP=FXD 0.1UF SO V
CAP=FXD 0.ILF SO V
CAP-FXD 0.1UF S0 V

CAP~FXD 10PF 100 V
CAP=FXD 100UF 10 V TA
CAP—FXD 100UF 10 V TA
CAP~FXD OF 100 V
CAP=FXD 33PF 100 V

CAP—FXD C.1UF 50 V
CAP—FXD 0.1UF 50 V
CAP—FXD 33PF 100 V
CAP—FXD 22UF 35 V TA
CAP—FXD 22UF 35 V TA

CAP—FXD 2000PF 300 V MICA
CAP=FXD 100PF 300 V MICA
CAP~FXD 68UF 20 V TA

CAP=FXD 0.051UF 100 V POLYP—MET
CAP=FXD 0.27UF 300 V POLYP—MET

CAP—FXD 1UF 50 V POLYE=MET
CAP~FXD4.TUF IS VTA
CAP=FXD 4.TUF 35 VTA
CAP—FXD 0.1UF 50 V

CAP~FXD 220PF 100 V

CAP-~FXD4.TUF 3S VTA
CAP~FXD 0.1UF SO V
CAP~FXD Q.IUF SO V

DICDE~GEN PRP ISV SOMA DO—3S
DICOE—-GEN PRF I5V SOMA DO—-35
DICOE~SWITCHING 80V 200MA 2NS DO—35
DIODE—-SWITCHING B0V 200MA 2NS DO—35
DIOCDE~SWITCHING 80V 200MA 2NS DO—-35

DICDE—-GEN PRP 125MA DO-35

DIODE~SWITCHING 30V 50MA 2NS DO—35
DIODE-SWITCHING 30V SOMA 2NS DO-35
DIODE=SWITCHING 30V SOMA 2NS DO-35

CONN-POST TYPE .100—PIN—SPCG 26—-CONT
CONN~POST TYPE .100—-PIN—SPCG 3—CONT
CONN=POST TYPE .100—PIN-—-SPCG 3--CONT
CONN=-POST TYPE .100—PiN—-SPCG 3—CONT
JUMPER—REMOVABLE 2 POSITION; 250 IN

JUMPER~REMOVABLE 2 POSITION; 250 IN

HEHURHHRHHBIHIRHUER

£x

N173
MN17Y

SN171
SN171

;

SN171
SN171
SN171

111

18873

18873

Model 8657B

Mfr. Part Number

08657-601 14
1500105X903SA2

1500105X9035A2
1500105X9035A2
RPA20XTR104KSOVPT
RPA20XTR104KSOVPT

. RPA20XTR104XSOVPT

RPA10COG 1000100
T3IS4J10TMO10AS
TIS4J10TMO10AS
RPA1OCOGARTD 100
RPA10COG330J100

RPA20XTR104KSOVPT
RPA20XTRI04KSOVPT
RPA10COG3304100
TISAK226MO3ISAS
T3IS4K226MOISAS

0160-2225
0160-0336
1500696X902082
051-100-2-X363UW
27-100-2-X363UW

BFOS4D010SKDB
1500475X903582
1500475X903582
RPA20XTR 104KSOVPT
RPA10C0G221J100V

MDE-035-475-10/9038
0160-4835
01604835

1N3SSS
1N3S95
1N41S0
1NS150
1N4150

1901-0880
1NG 148
N4 148
N4 148

1251-8248
12514700
12514670
12514670
68796-202

68796-202

sFactory Selected Component (Refer to Section S).

rev.01JULY90



Model 8657B

Reference
Designation

At1L1
AT1L2
A1IL3

ANQ
ANIQ2
A11Q3
A1104
A110S

A11Q6
A11Q7
A11Q8
A1108
AN11010

ANQOMN

AR
ANIR2
ATIR3
AT1Re
A1IRS

A1IR6
ANR?
A1IR8
A1RS
ATIR10

AR
A1IR12
ATIR13
AR
ANIRYS

ANRIS
A11R16
A1RI7
A11IR18
A1IR19

A11R20
AlIR2?
A11R2S
A11R26
AN1R27

AlIR28
A11R29
A11R30
AT1R31
ATIRR2

A11R33
A1IR3M4
A1IR3S
A11R36
A11R37

“Refer to Section 7 for update information.

HP Parnt
Number

$140.0144
9140-0142
9140-0144

1855-0420

0757.0814
0698-3447
2100-3534
0698-3440
0698-6295

0698-6285
0698-6983
06984015
0757-0438
0757-C465

0757-0465
0757.C465
0698-6983
0696-6983
0757-0463

0757-0464
2100-3659
21003659
0757-046S
0696-3266

2100-3286
0698-3266
06984475
0757-0280
0757-0442

0757-03%4
0696-3154
0698-6320
06968-8663
0696-8063

0696-6320
0698-3151
0698-31S51
0757-0280
0757-0280
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Table 6-3. Replaceable Parts

Description

INDUCTOR RF =04 =MLD 4.7UH «=10%
INDUCTOR Rf ~CH=MLD 22UH +—10%
INDUCTOR RF =CH=MLD 4.7UH +—10%

TRANSISTOR J—FET 2N4391 N—CHAN D—-MODE
TRANSISTOR J=FET N=CHAN D—MOOE TO-92 S
TRANSISTOR J—FET 2N4391 N—-CHAN D~-MODE
TRANSISTOR J~FET 2N4391 N—CHAN D~MOODE
TRANSISTOR J—~FET 2N4391 N—CHAN D—-MODE

TRANSISTOR J—FET 2N5432 N—~CHAN D-MODE
TRANSISTOR J=FET 2N4391 N—CHAN D~MODE
TRANSISTOR J—FET 2N4391 N—CHMAN D—~MODE
TRANSISTOR J—-FET 2N5432 N—CHAN D~MODE
TRANSISTOR J—FET 2N4331 N=CHAN D~MODE

TRANSISTOR J—FET 2N4381 N—CHAN D-MCDE

RESISTOR 5§11 +=1% .SW TF TCa0s—100
RESISTOR 422 o= 1% .125W TF TCeOe— 100
RESISTOR=—TRMR 100 10% TXF TOP—ADJU 17-~TRN
RESISTOR 196 o= 1% .125W TF TCale=100
RESISTOR 300 +=0.1% .125W TF TCa0s~50

RESISTOR 300 «=0.1% .125W TF TCa0e~50
RESISTOR 20.4K «=0.1% .125W TF TCale~25
RESISTOR 600 »~0.5% .125W TF TCa0w— 100
RESISTOR 5.1 1K o=~ 1% 125W TF TCal== 100
RESISTOR 100K = 1% 125w TF TCa0e—100

RESISTOR 100K «—1% .125W TF TCale—100
RESISTOR 100K = 1% .125W TF TCale—100
RESISTOR 20.4K +—0.1% .125W TF TCale—25
RESISTOR 204X +=0.1% .125W TF TCale—25
RESISTOR 82.5K o—1% .125W TF TCale»—100

RESISTOR 90.9K o= 1% .125W TF TCale~—100
RESISTOR--TRMR 20K 10% TXF TOP—ADJ 17~TRN
RESISTOR—TAMR 20K 10% TXF TOP—ADJ 17—-TRN
RESISTOR 100K +=1% .125W TF TCal+-—100
RESISTOR 237X += 1% .125W TF TCa0e—100

RESISTOR=-TRMR 10K 10% TXF TOP=ADJ 17—-TRN
RESISTOR 237K +~1% .125W TF TCa0+—100
RESISTOR 8.76K +—1% .125W TF TCale—100
RESISTOR 1X +~1% .125W TF TCa0e—100
RESISTOR 10K +=1% .125W TF TCa0s~ 100

RESISTOR 51.1 +=1% .125W TF TCale—100
RESISTOR 422K «=1% .125W TF TCa0+=100
RESISTOR SK «=0.1% .125W TF TCale—25
RESISTOR 5§.2K +~0.1% .125W TF TCale~25
RESISTOR 52K «=0.1% .125W TF TCa0s—25

RESISTOR 5K +=0.1% .125W TF TCa0s—25
RESISTOR 2.87X o~ 1% .12SW TF TCale—100
RESISTOR 2.87X o= 1% .125W TF TCa0e~100
RESISTOR 1K «—1% .125W TF TCa0s—100
RESISTOR 1K «=1% .125W TF TCalw— 100

Mfs.
Code

91637
91637
91637

17856
28480
17856
17856
17856

27014
17856
17856
27014
1785€

17856

XB478
12498
095639
12458
12458

12498
18701
12458
12458
12498

12498
12488
19701
19701
12498

12498

12498
12498

12498
12498
12498
12498

12498
12498
12498
12498
12498

12498
12498
12498
12498
12498

Replaceabie Parts

Mfr. Part Number

IM-2 4.7UH 10%
IM.2 2.2UH 10%
IM-2 4.7UM 10%

2N4391
1855-0253
2N4391
2N4391
2N4391

NSA2
2N4391
2N4391
2NS432
2N4391

2N4391

H2
CTa1/8-TOAZRF
3105w101
CT4-.1/8-TO-156R-F
NCSS

NCSS
S033R-1/8-T5-2042-8
NA4
CT4-1/8-TO-S111.F
CT4-1/B-TO-1003-F

CT4-1/8-T0-1003-F
CT4-1/8-TO-1003-F
S033R-1/8-TS-2042-8
S033R-1/8-T$-2042-B
CT4-1/8-T0-8252-F

CT4-1/8-T0.9092-F
3105w203
3105W203
CT&1/8-T0-1003-F
CT41/8-T0-2373F

310Sw103
CT4-1/8-T0-2373-F
CT4-1/8-TC-9761-F
CT4-1/8-TC-1001-F
CT4-1/8-T0-1002-F

CT4-1/8-TC-SIR1.F
CT4-1/8-TO4221.F
NESS
NESS
NESS

NESS

CT4-1/8-TO-2871.F
CT4-1/8-TO-2871.F
CT&-1/8-T0-1001.F
CT4-1/8-T0-1001.F

*Factory Selected Component (Refer to Section $).
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Replaceable Parts

Reference
Designation

A11R38
A11R39
A11R40
AT1R41
A11R42

A11R43
AVIRAs
A1IR4S
A11R46
A11RAT

A11R48
A1IR49
A11RSO
ATIRS?
A1IRS3

A11RS4
A11RSS
A11IRSE
ATIRST
A11RSB

A11RSS
A11R60
A11R61
A11R61
A1IR62

A11R63
ATIR64
A11RES
A11R66
A11RE7

A11R68
A11R69
ATIRT0
A1IRT1
A11RT2

A11R?3
A1IR74
A1IR7S
A11R76
AVIRT?

A1R78
A11IR7S
A11R80
AT11R81
A1RE2

A11R83
A11RS4
A1tREBS
A11R86
A11RE87

6-54

HP Part
Number

0698-3454
0696-345¢
0698-3160
0693-0073
0757-0465

0757-0442
0757-046S
0757-0442
0698-3441
0757-0461

07570288
0757.0420
2100-3S%
0757-0394
0757-0462

0696-34S7
0757-0280
0698-6983
0698-6983
0757-0465

0757-0465
0696-3157
0757-0440
07570444
2100-3091

0757-0401
0757.0422
0757.0280
2100-3582
0757-0278

0757-1084
0698-8827
0698-3459
0757.0421
21003658

0696-3444
0696-7394
0698-5347
0757-0354
0698-6963

0696-6983
06968-8827
0698-8827
0698-3136
0696-3136

2100-3089
0757-0442
0757-0442
0757-0442
0698-4015

“Refer to Section 7 {or update information.
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Table 6-3. Replaceable Parts

Description

RESISTOR 215K +=1% .125W TF TCa0s—100
RESISTOR 215K «—1% .125W TF TCa0+-100
RESISTOR 31.8K +=—1% .125W TF TCals~100
RESISTOR 10M «— 1% .125W TF TCals—150

RESISTOR 100K +—1% .125W TF TCa0e~100

RESISTOR 10K «=—1% .125W TF TCales~100
RESISTOR 100K «=1% .125W TF TCel0» - 100
RESISTOR 10K o 1% .125W TF TCa0e~100
RESISTOR 215 «= 1% .125W TF TCa0e~100
RESISTOR 68.1K «—=1% .125W TF TCe0e— 100

RESISTOR 9.09K +=1% .125W TF TCalOs~100
RESISTOR 750 o~ 1% .125W TF TCa0s—100
RESISTOR=TRMR 100 10% TKF TOP—-ADJY 17=TRN
RESISTOR 51.1 +=1% .125W TF TCale= 100
RESISTOR 75K +==1% .125W TF TCm0e~100

RESISTOR 316K «—1% .125W TF TCalO+—100
RESISTOR 1K o= 1% .125W TF TCal+-—100
RESISTOR 20.4X +=0.1% .125W TF TCale=25
RESISTOR 20.4K +=0.1% .125W TF TCes0s—25
RESISTOR 100K = 1% _125W TF TCale—100

RESISTOR 100K «—1% .125W TF TCa0s—100
RESISTOR 19.6K +=1% .125W TF TCals—100
RESISTOR 7.5K +=1% .125W TF TCa0e—100
RESISTOR 12.1K +=1% .125W TF TCwls-100
RESISTOR—TRMR 2K 10% TKF TOP~ADJ 17--TRN

RESISTOR 100 +—1% .125W TF TCele—100
RESISTOR 909 +—1% .125W TF TCalw-100
RESISTOR 1K +— 1% .125W TF TCal+~—100
RESISTOR--TRMR 200 10% TKF TOP=ADJ 17-—-TRN
RESISTOR 1.78K o= 1% .125W TF TCa0e—100

RESISTOR 1.47K «=1% .125W TF TCe0+~100
RESISTOR 1M o= 1% .125W TF TCale— 100
RESISTOR 383K 1% .125W TF TCal»—100
RESISTOR 825 <= 1% .125W TF TCa0+—100
RESISTOR-—TRMR 20K 10% TXF TOP=ADJ 17--TRN

RESISTOR 316 «~1% 125W TF TCa0--100
RESISTOR 698 «~C.1% .125W TF TCea0e~25
RESISTOR 1.5K «~—0.1% .125W TF TCa0- =25
RESISTOR 51.1 ¢— 1% .125W TF TCaOe~ 100
RESISTOR 20.4K +—0.1% .125W TF TCe0e=25

RESISTOR 20.4K +—0.1% .125W TF TCa0e~25
RESISTOR 1M +—1% .125W TF TCa0e—100
RESISTOR M +=1% ,125W TF TCa0s—100
RESISTOR 17.0K +—1% .125W TF TCale- 100
RESISTOR 17.8K +~—1% .125W TF TCa0+-100

RESISTOR—TRMR 5K 10% TKF TOP—ADJ 17—-TRN
RESISTOR 10K o= 1% .125W TF TCmle—100
RESISTOR 10K +—1% .125W TF TCalOe—100
RESISTOR 10K o= 1% .125W TF TCale-—100
RESISTOR 600 +=—0.5% .125W TF TCa0+»—100

Mfr.
Code

12498
12498
12498
18701
12498

1249
12498
12488
12498
12498

19701
12438

12498
12498

12498
12438
19701
18701
12498

12498
12498
12498
12498

12498
12498
12498

12498

12498
12498
12498
12498

12498
18701
12498
12498
19701

19701
12498
12498
12498
12498

12498
12498
12498
12498

Model 8657B

Mfr. Part Number

CT4-1/8-TO-2153-F
CT1/8T0-2153F
CT4-1/8.T0-3162.F
SG53YL 10MOOF

CT4.1/8-T0-1003-F

CT4-1/8-TC-1002-F
CT4-1/8-T0-1003-F
CT4-1/8-T0-1002.F
CT4-1/8-TC-215R.F
CT4-1/8-T0-6812-F

5033R-1/8-T0-9091.F
CT&1/8-T0-751.F
3105w101
CT4-1/8-TO-S1R1.F
CT&1/8-T5-7502-F

cT4
CT4-1/8-T0-1001-F
S033R-1/8-T9.2042.8
S5033R-1/8-T5-2042-8
CT4-1,3-T0-1003-F

CT4-1/8-T0-1003-F
CT4-1/8-T0-1962.F
CT41/8-TG-7501-F
CT&1/8-TO-1212.F
3105w202

CT4-1/8-TO-101.F
CT4.1/8-T0-90SR-F
CT4-1/8-TC-1001.F
3105wW201
CT4-1/8-T0-1781.F

CT4-1/8-T0-1473.F
CTa

CTa
CT4-1/8-TO-B25R-F
3105w203

CT4-1/8-T0-316R-F
S033R.1/8-T$-698R-R
NESS
CT4-1/8-TO-51R1.F
5033R-1/8-T8-2042-8

5033R-1/8-T9.2042.8
CTa

CTa
CT41/8-TO-1782.F
CT4-1/8-TO-1782-F

3105W502
CT4-1/8-T0-1002-F
CT4-1/8-T0-1002-F
CT4-1/8-TC-1002-F
NA4

=}'actory Selected Component (Refer to Section 3).



Model 8657B Replaceable Parts

Table 6-3. Replaceable Parts

Reference HPPat  C gty Description Mfr. Mfr. Part Number
Designation Number D Code
ATITPY 0360-2359 0 7 TERMINAL —TEST POINT 230N ABOVE 4G810 230.100
A11TP2 0360-23S8 0 TERMINAL — TEST POINT 230N ABOVE 45810 230.100
AN1ITP3 03602359 [} TERMINAL — TEST POINT 230N ABOVE 4G810 230.100
A11TRS 0360-2359 ] TERMINAL —TEST POINT 230N ABOVE 4G810 230.100
A11TPS 0360-2359 ° TERMINAL —TEST POINT 230N ABOVE 4GB10 230.100
A11TPS 0360.2359 ] TERMINAL —TEST POINT 230IN ABOVE 4GB10 230.100
A11TP7 0360-2359 ] TERMINAL —TEST POINT 230N ABOVE 4G810 230.100
AT1UY 1820-1730 6 5 IC FF TTL LS D—TYPE POS—-EDGE—TRIG COM 01295 SN74LS273N
ATIU2 1820-1730 € IC FF TTL LS D~TYPE POS—EDGE~TRG COM 01295 SN74LS273N
ATIU3 1820-1730 6 IC FF TTL LS D—TYPE POS—EDGE~TRIG COM 01235 SNT4LS273N
AT1Us 1820.1730 6 IC FF TTL LS D—TYPE POS—EDGE~TRIG COM 01295 SN74LS273N
AT1US 1820-1730 3 IC FF TTL LS D~TYPE POS~EDGE—TRIG COM 01235 SNT4LS273N
AT1US 1820.0471 0 1 IC INV TTL HEX 1=INP 01296 SN7406N
A7 1820.2739 7 1 IC GATE TTL ALS NOR QUAD 2~INP 01295 SNT4ALSO2N
AT11U8 1820-2635 2 1 IC GATE TTL ALS AND QUAD 2~INP 01295 SN74ALSOBN
AT1U9 1826-0932 0 1 IC OP AMP PRCN 8-DIP=C PXG 06665 OP-27F2
A11U10 16826-0138 8 2 IC COMPARATOR GP OUAD 14~DiP—? PXG 27014 LM339N
AHUTY 1626-1652 3 1 IC O AMP WB QUAD 14=DiP=P PXG 04713 MC34084AP
ATU2 1826-0371 1 2 IC OP AMP LOW~BIAS —H—IMPD 8= TO~99 PKG 27014 LF256H
AT1UI3 1826-1202 E] 1 D/A 10—-BIT 16-CERDIP CMOS 24355 AD7S3X(SEL)
AT1UIL 1826.0138 8 IC COMPARATOR GP QUAD 14—DIP—P PXG 27014 LM339N
ATIUIS 1826-0785 1 1 IC OP AMP LOW=—BIAS—H~IMPD DUAL B8~DIP=C 04713 MC340028U
AT1UI6 1820-1423 4 1 IC MV TTL LS MONOSTBL RETRIG DUAL 01295 SNT4LS123N
Al1U17 1826-0753 3 2 IC OP AMP LOW =BIAS =M =iMPD QUAD 14--DIP=C 04713 MC34004BL
ArtUIB 1826-0371 1 IC OP AMP LOW=BIAS=H=IMPD 8~TO-99 PXG 27014 LF256H
ATU19 1826-0462 1 2 D/A 10=~BIT 16—-CERDIP BPLR 18324 MC3410CF
A11U20 1826-0462 1 D/A 10—BIT 16—CERDIP BPLR 18324 MC3410CF
AT1U21 1826-0753 3 IC OP AMP LOW=BIAS—H=IMPD GUAD 14-DIP=C 04713 MC34004BL
A11VR1 1902-0777 3 1 DIODE—ZNR INE2S 62V 5% DO=7 POw oW 04713 INE2S
ATIVR2 1902-0957 1 DIODE—ZNR 9.1V 5% DO—35 PO=AW TCas.069% 28480 1902-0857
A1IVR3 1902-0857 1 DIODE~ZNR 9.1V 5% DO~—35 POm.4W TCas.069% 28480 1902-0857
AT1VRS 1502-0064 1 1 DIODE—ZNR 7.5V 5% DO—35 PDw.dW TCae.05% : 28480 1902-0064
TRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5).



Replaceable Parts Model 8657B

Table 6-3. Replaceable Parts

Reference HPPat C oty Description Mfr. Mir. Part Number
Designation Number D 4 escnp Code
A12
A12 08657-69003 2 1 RESTORED DOUBLER MODULE 28480 08657-69003
TRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 3).
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Model 8657B

Reference
Designation

A13

A13
A1381
A1

A2
A13C3
A13Ce
A1XCS
A13CE

A13C7
A13C8
A1CS
A13C10
A1C11

A1XC12
A1XC13
A1C14
A1XC1S
A1X16

A1XC17
A13C1B
A1XC18
A13C20
A1X21

A1XC22
A1C23
A13C24
A13C2S
A1X26

A1327

A1XCR1
A1XCR2

A130S1
A130S2
A13083
A13DS4
A130SS

A131
A1332
A3
A1334
A13S

A6
A7
A1J8
A1399
A13J10

“Refer to Section 7 for update information.

HP Pant
Number

0865760116

1420-0281
0160-5189

01604832
01604832
01605098
0180-1746
01604835

0160.4706
01604786
0160-4832
0160-4832
01604832

0160-4832
0160-4832
0160-4832
01604832
01604832

01604832
0160-4832
0180-0197
01604832
0180-2207

0160-4833
01604833
0180-0229
0180-0229
0180.0229

0163-4832

1801-0050
1901-0518

1990.0835
1990-0835

12618105
1251.5618
12514827
12514927
1262-2637

1252.2637
1252-1328
1251.8248
1251-8106
1252-1328

NNNOG e rs AR LEE AR RuYy N MR

»

o W

[" VN VI 0 Y LWL

O~NmOoWw

-

Table 6-3. Replaceable Parts

Description

PROCESSOR BOARD

BATTERY 2.8V 35A—~HR LII PN
CAP—FXD 4700PF 100 V POLYP=FL

CAP-FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V
CAP=FXD 022UF 50 V
CAP—~FXD 1SUF 20 V TA
CAP=FXD Q.1UF 50 V

CAP—FXD 27PF 100 V
CAP~FXD 27PF 100 V
CAP-FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V

CAP~FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V
CAP—FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V

CAP=FXD 0.01UF 100 V
CAP=FXD 0.01UF 100 V
CAP=FXD 22UF 20 Vv TA
CAP=FXD 0.01UF 100 V
CAP—FXD 100UF 10 V TA

CAP~FXD 0.022UF 100 V
CAP=FXD 0.022UF 100 V
CAP—FXD 33UF 10 V TA
CAP=FXD 3F 10 V TA
CAP=FXD 33UF 10 V TA

CAP—FXD 0.01UF 100 V

DIOOE~SWITCHING B0V 200MA 2NS DO-—3S
DIODE - SCHOTTXY SM SIG

LED—LAMP LUM=INT=6MCD Fa30MA —MAX BVReSV
LED=LAMP LUM-+INT=EMCD Fa30MA —~MAX BVR=SV
LED=LAMP LUM=INT=6MCD Fe30MA—MAX SVReSV
LED=LAMP LUM—INTeSMCD Fa30MA—MAX BVRaSV

LED~LAMP LUM=INT=6MCD Fe30MA —~MAX BVRaSY

CONN=POST TYPE .100—PIN-SPCG 16~CONT
CONN=~POST TYPE .100—~PIN—~SPCG 8—~CONT
CONN—POST TYPE .100—PIN—-SPCG 16~CONT
CONN=PQST TYPE .100—PIN—-SPCG 16~CONT
CONN—POST TYPE .156=PIN—-SPCG 8—-CONT

CONN-~POST TYPE .156—PIN~SPCG 8—~CONT

CONN=PQOST TYPE .100—-PIN~SPCG 10-=-CONT
CONN—POST TYPE .100—PIN-SPCG 26—~CONT
CONN—POST TYPE .100=PIN--SPCG 20—CONT
CONN=POST TYPE .100—PIN~SPCG 10--CONT

Mfr.
Code

09969
09969
09969

09968

09968
09969

RERER RREED BLBRY

Replaceable Parts

Mfr. Part Number

08657-60114

276WT
472X01PP460

RPA10XTR1Q3K100V
RPA10X7R103K 100V
RPA4OX7TR224KS0V
1500156X902082
RPA20XTR104KSOVPT

RPA10COG270.100
RPA10COG270J100
RPA10X7R103X100V
RPA10X7TR103K 100V
RPATOX7R103K 100V

RPATOXTRI03K 100V
RPATOXTR103K100V
RPA10XTR103K 100V
RPAI10XTR103K100V
RPA10XTR103K100V

RPATOXTR103K100V
RPA10X7TR103K100V
1S00225X9020A2
RPA10XTR103K100V
1500107X9010R2

RPA20XTR223K 100V
RPA20X7R223K 100V
1500336X901082
1500336X901082
1500336X901082

RPATOXTR103X 100V

1N41S0

5082-2800

HLMP-1523
HLMP.1523
HUMP.1523
HLMP-1523
HLMP-1523

12519105
1251.5618
12514827
12514927
1252.2637

12522637
1252-132S
1251.8248
1251.8106
1252-1325

*Factory Selected Component (Refer to Section 5).



Replaceable Parts

Reference
Designation

A1
Al13J12
A3

A13MP2
A1IMP3
A1IMP4
A1IMPS

A1301
A13Q2

A13R1
A13R2
A13R3
ATIR4
A13RS

A13R6
A1IR7
A13RE
A1IR9
AI13R10

A13R11
A13R12
A13R13
A13R14
AI13R1S

A13R16
A1IR17
A13R18
A13R19
A13R20

A13R21
A1IR22
A13R23
A13R24
A1IR2S

A13R26
A1IR27
A1IR28
A13R29
A13R30

A13R31
A1381
AT
A2
a3

A1U4
AIUS

6-58

HP Part
Number

12514926
1252-1328
12518248

0570-0639
0590.1837
0550-1838
1200-0567

1854-0810
1858-0008

07570278
0757-0442
0757-.0279
0757-0419
0757-0280

0757-0442
0757-0417
0696-315¢
0757-0442
0757-0317

0757-0401
0696-3437
1810-0286
0757-0442
0757-0442

0757-0442
0757-0442
07570442
0696-3437
0696-3437

0698-3444
0696.3444
0757.0419
0656-3444
0698-3444

0757-1084
0698-3162
0698-3162
0757-0280
06%6-3162

0757-0280
31012243

1826-0065
1826-0791

1820-1568
1820-2061

"Refer to Section 7 for update information.
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Table 6-3. Replaceable Parts
Description

CONN~POST TYPE .100=PIN=SPCG 8—-CONT
CONN~POST TYPE .100--PIN~SPCG 10—-CONT
CONN—POST TYPE .100—-PIN—-SPCG 26—-CONT

STD=PRS~IN M3 X 0.5 12.000 PH~BRZ
THREADED INSERT — SPCR—PRESS IN 20—-MM—LG
THREADED INSERT—-STDF M1.5 X 0.6 18—-MM~1G
SOCKET —IC—DiP 26~-CONT DiP DIP—SLOR

TRANSISTOR NPN St PD=625SMW FT«200MHZ
TRANSISTOR ARRAY 14=PIN PLSTC DiP

RESISTOR 3.16K +=1% .125W TF TCa0s—100
RESISTOR 10K = 1% .125W TF TCele= 100
RESISTOR 3.16X +—1% .125W TF TCals—~100
RESISTOR 681 «—1% .125W TF TC=0s— 100
RESISTOR 6.19K +=1% .125W TF TCa0+—100

RESISTOR 10K +—1% .125W TF TCa0e= 100
RESISTOR 562 «~1% .125W TF TCale~100
RESISTOR £4.22K +=1% .125W TF TCa0s =100
RESISTOR 10K +—1% .125W TF TCa0s— 100
RESISTOR 1.33K +=—1% ,125W TF TCal»~100

RESISTOR 100 +—1% .125W TF TCale~100
RESISTOR 133 «—1% .125W TF TCale—100
NETWORK —RES 16—DiP 10.0K OHM X 1S5

RESISTOR 10K +— 1% .125W TF TCa0+~ 100
RESISTOR 10K +—1% .125W TF TCuO»— 100

RESISTOR 10K +—1% .125W TF TCa0e~100
RESISTOR 10K +—1% .125W TF TCaOe—100
RESISTOR 10K += 1% .125W TF TCa0«~ 100
RESISTOR 133 o= 1% .125W TF TCa0s~100
RESISTOR 133 +—1% .125W TF TCa0s=~100

RESISTOR 316 «—1% .125W TF TCals—100
RESISTOR 316 +—1% .125W TF TCale—100
RESISTOR 681 «—1% .125W TF TCale=-100
RESISTOR 316 +~ 1% ,125W TF TCale~100
RESISTOR 316 » = 1% .125W TF TCale~ 100

RESISTOR 1.47K o= 1% .125W TF TCale~ 100
RESISTOR 46.4K o—1% .125W TF TCalw— 100
RESISTOR 46.4K «=1% .125W TF TCal»~100
RESISTOR 1K o= 1% .125W TF TCaOs~100

RESISTOR 46.4K «=—1% .125W TF TCa0s—100

RESISTOR 1K +—1% .125W TF TCals--100
SWITCH—DIP RKR 8-1A 0.05A 30VDC

IC COMPARATOR PRCN $--DIP-P PKG
SAMPLE AND HOLD 8 —-DiP—P

IC GATE TTL ALS NAND 13-INP

IC BFR TTL LS BUS QUAD

IC DCOR TTL F 3—TO—6—-LINE

TRIIEY

O -
E

12498

12490
12496
12498
12496
12496

12496
12498
12498
12496
1249€

12498
81073

27014
27014

01285
1832«

Model 8657B

Mfr. Part Number

12514826
1262-1325
1251.8248

KFR-M3-12-ET
KSSC-4M.20
SCBS-M3.5-18
C8728-01

CT.1088
SPQS26K

CT41/8-T0-3161-F
CT4-1/8-TC-1002-F
CT4-1/8-T0-3161.F
CT4-1/8-TC-681R-F
5033R-1/8-TC-6191-F

CT4-1/8-TO-10C2-F
CT4-1/8-TO-562R-F
CT4&1/8-TO-4221-F
CT4-1/8-TO-10C2-F
CT4&1/8-T0-1331.F

CT41/B-TO-101-F
CT4-1/8-T0-133R.F
761.1-R10K

CT41/B-TO-1002-F
CT41/8-T0-1002.F

CT4-1/8-T0-10C2-F
CT4-1/8-TC-1002-F
CT4-1/8-T0-1002-F
CT4-1/8-T0-133R-F
CT4-1/8-TC-133R-F

CT4-1/8-TO-316R-F
CT4-1/8-TO-316R.F
CT4-1/8-TO-681R-F
CT4-1/8-TO-316R-F
CT4-1/8-TO-316R-F

CT4-1/B-T0-1471.F
CT4-1/8-TO-£642.F
CT4-1/8-TC-4642-F
CT4-1/8-T0-1001.F
CT4-1/B-T0-4642-F

CT4-1/8-T0-1001.F
76YY22318S

LM31IN
LF396N
SN74ALS133N
SN74LS125AN
T4F138N

*Factory Selected Component (Refer to Section 3).



Model 8657B Replaceable Parts

Table 6-3. Replaceable Parts

Reterence HPPant C quy. Description Mmfr. Mir. Part Number
Designation Number D y Code
A13U6 1820-3100 8 1 IC DCOR TTL ALS BN 3-TO—8—UNE 3—INP 01295 SNT4ALS138N
A1U? 1820-2056 1 2 IC FF TTL LS D~ TYPE POS—EDGE-TRIG COM 01295 SN74LS378BN
A13U8 18204165 7 1 IC DCDR TTL ALS 2—TO—é=ULINE DUAL 01295 SNT4ALS1ION
AU 1820-1568 ] IC BFR TTL LS BUS QUAD 01295 SNTALS125AN
A13U10 1820-2656 7 1 IC GATE TTL ALS NAND QUAD 2-INP 01295 SNT4ALSO0AN
AU 1820-3707 1 6 IC DRVR TTL ALS LINE OCTL 01298 SNT4ALSSSIN
AII2 18261338 2 1 IC MISC 8—DIP—P PKG 01295 TL77054
A1UT3 1820-3707 1 IC DRVR TTL ALS UNE OCTL 01295 SN74ALSS4IN
AU 1820-2099 2 1 IC=MPU; CLK FREGs1 MHZ, WITH CLOCX AND 04713 MCEB02P
A13U1S 1820-3145 1 1 IC DRVR TTL ALS BUS OCTL 01235 SNTAALS264AN
A13U16 1820-2056 1 IC FF TTL LS D—TYPE POS—EDGE~TRIG COM 01295 SN74LS378N
A13U17 1820-2661 6 IC DCOR TTL F 3=T0=8—LNE 18324 74F 138N
A13U18 1820-3707 1 IC DRVR TTL ALS LNE OCTL 01295 SN74ALSS41N
A13U19 1820-2219 8 1 IC—GENERAL PURPOSE INTERFACE ADAPTOR 04713 MCE3488P
AIRI20 1820-3121 3 IC TRANSCEIVER TTL ALS BUS OCTL 01295 SN74ALS2¢SAN
A13U21 1820-1416 5 1 IC SCHMITT —TRIG TTL LS INV HEX 1=INP 01295 SNT4LS14N
A2 1820-2488 3 1 IC FF TTL ALS D--TYPE POS~EDGE-TRIG 01295 SN74ALST4AN
INE T-3) 1820-2635 2 1 IC GATE TTL ALS AND QUAD 2-iNP 01285 SN74ALS0BN
AU 1818-3185 4 IC CMOS 65536 (64K) STAT RAM 130NS 3-S 06916 HME264LP-12
A13U26 IF U26 FAILS, CONTACT HEWLETT.PACKARD SERVICE CENTER
ARIZ7 00657.80008 1 1 ROM 28480 08657-80008
ISE 3 1820-3707 1 IC DRVR TTL ALS UNE OCTL 01295 SN74ALSS4IN
A13U29 1820-3121 3 IC TRANSCEIVER TTL ALS BUS OCTL 01295 SNTAALS24SAN
A1U30 1820-3707 1 IC DRVR TTL ALS LINE CCTL ) 01285 SNT4ALSSSIN
A3 1820-3707 1 IC DRVR TTL ALS UINE CCTL 01295 SNT4ALSSAIN
AU 1820-1683 4 4 IC~INTERFACE XCVR INSTRUMENT BUS IEEE 01295 MC3446N
A1U33 1820-1689 4 IC~INTERFACE XCVR INSTRUMENT BUS IEEE 01295 MC3446N
AI3UM 1820-1689 4 IC—INTERFACE XCVR INSTRUMENT BUS EEE 01285 MC3446N
A13U3S 1820-1689 4 KC~INTERFACE XCVR INSTRUMENT BUS EEE 01295 MCIMAEN
A13VR) 19020946 8 1 DIODE~2ZNR 3.3V 5% DO=35 PDw4W TCo—.039% 28480 1902-0946
A1IVR2 19020943 3 2 DIODE~ZNR 2.4V 5% DO~ 35 PD=AW TCa—.037% 28480 1902-0943
A13VR3 1902-0943 S DICDE=ZNR 2.4V 5% DO—35 PD= AW TCe—.037% 28480 1902.0343
A13VRA 1902.0359 3 2 DICOE~2ZNR 11V 5% DO=3S POnAW TCae.076% 28480 1902-0959
A13VRS 1902-0359 3 DIODE~2ZNR 11V 5% DO=35 POe AW TCav.076% 28480 1962-0959
A13VRS 1902-0970 8 1 DIODE-ZNR 33V 5% DO=35 POeAW TCae.037% 26480 1902-0970
A13W1 1258-0233 ] 1 JUMPER 8 POSITION PACKAGE:; FOUR OPEN 08014 69145.208-M
ALY 0410-1180 0 1 CRYSTAL =OUARTZ 4.000 MHZ HC—18/U—HLDR 28480 0410-1180
TRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference
Designation

A14

A4
A4
Al4
A4C?

AeC2
A14C3
Al4Ce
A14CS
A14CE

A4CT
A14C8
ALY
A14C10
AleC1Y

ANC12
A14C13
Al4C14
AVC1S
A14C16

ANCIT
A14C18
Al4C18
A14820
AN4C21

AN4C2
A14C23
ANCH
A14C28
A4C27

A14C28
A14C29
A14C0
A14C31

AlCR1
Al4CR2
A14CR3
ANCRe
Al4CRS

A14CRE
AVeCRT
ACRS
A14CRS
AMCRI0

ANMCR1
ANCR12
Al4CR13
AVCR14
A1CRIS

6-60

HP Pant
Number

08657-60112
08657.60123
08657-§012¢
01803589

0180-3797
0180-3797
0190-3458
0180-3783
0180-3793

0180-0291
0180-6291
0160-4574
0180-3466
0180-0291

0180-0291
0180.3466
01604835
0180-3466
01604835

01604835
0160-4835
01604835
0180-3466
0180-3466

0190-3466
0180-3466
0180-0291
0180-0291
0180-0291

0180-3465
0100.3466
0180-3465
0180-0291

1906-0096
1906-0261
1901-0662
19010662
1901-0662

1906-0261
1901-0731
19010731
19010731
1901.0050

1901-0050
19010050
19010731
1901.0662
1901-0050

TRefer to Section 7 for update information.

o0

WNSNN® WWwwo woow WwWwwoo QO NN NoOoO~NOW WO 4 WwWw oo oco

WwNWwWw

-

NN -

Table 6-3. Replaceable Parts
Description

POWER SUPPLY (STD)
POWER SUPPLY (OPT 002)

POWER SUPPLY (OPT 002/003)
CAP—FXD 470UF 100 V AL—ELCTLT

CAP—FXD B200UF 50 V AL—-ELCTLT
CAP—FXD B200UF 50 V AL-ELCTLT
CAP—FXD 4700UF SO V AL—-ELCTLT
CAP=FXD 25V AL-BELCTLT
CAP=-FXD 25V AL—ELCTLT

CAP=FXD IUF IS VTA

CAP—FXD 1UF 35 V TA

CAP—FXD 1000PF 100 V
CAP=FXD 10UF 63 V AL-ELCTLT
CAP—FXD 1UF 35V TA

CAP=FXD 1UF 35S V TA

CAP—FXD 10UF 63 V AL—ELCTLT
CAP—FXD 0.1UF S0 vV

CAP=FXD 10UF 63 V AL—-ELCTLT
CAP—FXD 0.1UF 50 V

CAP—FXD 0.1UF 50 v
CAP~FXD 0.1UF S0 V
CAP~FXD 0.1UF S0 V
CAP~—FXD 10UF 63 V AL~ELCTLT
CAP—FXD 10UF 63 V AL—ELCTLT

CAP=FXD 10UF 63 V AL~ELCTLT
CAP=FXD 10UF §3 V AL—ELCTLT
CAP=FXD IUF 35 VTA
CAP—~FXD IUF 35V TA
CAP=FXD IUF 35V TA

CAP=FXD 4.7UF 100 V AL—ELCTLT
CAP=FXD 10UF 63 V AL—-ELCTLT
CAP=FXD 10UF 63 V AL—-BLCTLT
CAP=FXD 1UF 35 VTA

DIODE~FW B8ROG 200V 2A

DIODE~CT—RECT 150V 16A
DIODE —~PWR RECT 100V 8A
DIOOE~PWR RECT 100V 8A
DIQDE —PWR RECT 100V 6A

DIODE~CT-RECT 150V 16A
DIODE —-PWR RECT 400V 1A
DIOOE~PWR RECT 400V 1A
DIODE=PWR RECT 400V 1A
DIODE ~SWITCHING S0V 200MA 2NS DO—3S

OIODE —~SWITCHING B0V 200MA 2NS DO-—-3S
DIOOE ~SWITCHING B0V 200MA 2NS DO 35
OIODE~PWR RECT 400V 1A
DIOOE —PWR RECT 100V 6A
DIODE ~SWITCHING S0V 200MA 2NS DO-—35

10332
10382
10392

28480
046713
04713
04713

SN171
SN1TY

4713
IN1TH

Model 8657B

Mfr. Part Number

08657-60112
09657-60123
00657-6012¢
KM100VB470M

0180-3787
0180-3797
S0TWPR4700
0180-3783
0180-3793

1500105XS035A2
1500105X9035A2
RPA10X7R102X 100V
CEUSM1J100
1500105X9035A2

1500105X9035A2
CEUSM1J100
RPA20XTR104X50VPT
CEUSM1J100
RPA20X7R104KSOVPT

RPA20XTR104X50VPT
RPA20XTR104KSOVPT
RPA0XTR104KSOVPT
CEUSM1J100
CEUSM1J100

CEUSM1J100
CEUSM1J100
1500105X9035A2
1500105X9035A2
1500105X9035A2

CEUSM2MR7
CEUSM1J100
CEUSM1J100
1500105X9035A2

1906-0096
1906-0261
MR751
MR7S1
MRT51

1906-0261
19010731
1901-0731
19010731
1NL150

1N4150
1INS150
1901.0731
MR7S1
1N4150

*Factory Selected Component (Refer to Section 5).



Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HP Part C aty. Description Mir. Mir. Part Number
Designation Number D Code
Al4CR1E 1901.0662 3 DIOOE—PWR RECT 100V 6A 04r3 MR7S1
AlcRY7 19010662 3 DICOE—~PWR RECT 100V $6A 4713 MR7S1
Al4CRIE 1901-0682 3 DIODE—-PWR RECT 100V $A 04713 MRA7S1
AI4CR19 19010050 3 DIODE -~ SWITCHING 80V 200MA 2NS DO—35 M1 ING150
A14CRR0 19010050 3 DIODE~SWITCHING 80V 200MA 2NS DO--3S NI NS150
ALLF 2110-0003 0 1 FUSE (INCH) 3A 250V NTD FE IR 75915 312003
A14F2 2110-0010 ] 1 FUSE INCH) SA 250VNTDFE WL 75918 312 006
Al 1252264 s 1 CONN—POST TYPE .158—PIN—SPCG 2-CONT 290 1252.2641
AleR2 12522640 . 1 CONN—POST TYPE .158=PIN=SPCG 4—-CONT 28480 1252.2640
A3 1252.2637 9 1 CONN—POST TYPE .155—-PIN=SPCG §~CONT 28480 12522637
Ate 1252-2479 7 1 CONN—RECT D—SUBMIN 15—CXT 15=CONT 28480 1252-2479
Al 1250-1884 2 2 CONNECTOR—RF BNC FEM PC—W—STDFS 50—-OHM 00779 211616
Option 002/003 only
A1436 1250-1884 2 CONNECTOR=RF BNC FEM PC—W—STDFS 50--OHM 00779 2n61-8
Options 002, 002/003 only
As 12514700 ] 1 CONN=—POST TYPE .100—-PIN~SPCG 3—-CONT 28480 12514700
A4S 12515041 3 1 CONN=POST TYPE .100—PIN—-SPCG §—CONT 28480 12515041
A14K1 04901407 2 1 RELAY 4C 24VOC—~CORL 7.5A 115VAC 77342 R10-R2-W4-V700
AL 9135-0095 ] 1 INDUCTOR 143NH +—5.245% 2.60—MMXE.6LG=MM 24228 10M140X-1
A1401 1855.0618 ) 1 TRANSISTOR MOSFET N—-CHAN E—~MODE TO-3 & 04713 IRF140
AU 1855-0461 1 1 TRANSISTOR MOSFET N—CHAN T0—-220 9MO11 RF520
A14a3 1864-0281 4 1 THYRISTOR—SCR 2N6505 TO=220AB VRRM=100 04713 2N6505
A1404 1854-0474 4 1 TRANSISTOR NPN S POs310MW FTe100MKZ 04713 2N8551
AMRY 0696-3158 5 1 RESISTOR 26.1K o= 1% .125W TF TCaOs—100 12¢98 CT4-1/B-TC-2612F
AuRR 06983407 & RESISTOR 1.96K +—1% .SW TF TCa0s—100 XB479 H2
A1RS 0696-3407 6 RESISTOR 1.96K o= 1% .5W TF TCal+—100 KB479 "2
AV4RS 0757-0816 1 1 RESISTOR 681 o= 1% SW TF TCa0w—100 KB479 e
ARTY 0698-3136 8 1 RESISTOR 17.8K o= 1% .125W TF TCals~100 12498 CT4.1/8-T0-1782-F
AR A 0698-3162 ] 2 RESISTOR 46.4K +—1% .125W TF TCaOv—100 12498 CT4-1/8-TO4642F
ARS 0698-3447 4 3 RESISTOR 422 +— 1% .125W TF TCa0»—100 12498 CT&1/8-TOA2ZRF
AMRI0 ' 2100.0582 3 3 RESISTOR—TRMR 50 10% TKF SOE—ADJ 1—TRN 28480 21000852
AURN 0698-3935 5 3 RESISTOR 4.946X +—0.1% .125W TF TCaOs—25 12498 NESS
ARI2 0698-3447 4 RESISTOR 422 o= 1% .125W TF TCaOe—100 12498 CT4-1/8-T0422RF
AlR13 21000552 3 RESISTOR—TRMR 50 10% TKF SDE—-ADJ 1—TRN 28480 2100-0552
AR 07570317 7 1 RESISTOR 1.33K +— 1% .125W TF TCaOe—100 12498 CT41/B-TC-1331F
AVRIS 0696-3447 4 RESISTOR 422 +—1% .125W TF TCa0s—100 12498 CT4-1/8-TOA2ZRF
A6 2100-0552 3 RESISTOR—TRMR 50 10% TKF SIOE~ADJ 1~TRN 28480 2100-0852
AURTT 0696-3935 5 RESISTOR 4.946K +—0.1% .125W TF TCale—25 12438 NESS
AURIS 0757-0442 9 RESISTOR 10K +—1% .125W TF TCa0s—100 12498 CT4-1/8-T0-1002F
AleR19 0757-0420 3 1 RESISTOR 750 +=—1% .125W TF TCa0e—100 12498 CT4-1/8-T0-751F
AMR20 0757-0280 3 3 RESISTOR 1K 1% .125W TF TCaOe—100 12498 CT4-1/8-T0-1001.F
AVR21 0757-0317 7 RESISTOR 1.33K &= 1% .125W TF TCa0s—100 05524 CMF.55.1
ANR2 0757-0280 3 RESISTOR 1K +=1% .125W TF TCale—100 12498 CT4-1/8-TC-1001.F
AvR23 0757-0418 7 2 RESISTOR 511 o= 1% _125W TF TCe0e—100 12498 CT4-1/8-TO-S1IRF
AR 0696-0084 9 2 RESISTOR 2.15K 1% .125W TF TCale—100 12498 CT4-1/8-T0-2151F
ANR2S 2100-2273 1 2 RESISTOR—TRMR 2X 10% TKF SDE-ADJ 1~TRN 28480 2100-2273
A14R26 0638-1074 1 1 RESISTOR .05 o—3% 3W MFS TCa0e~337 01696 LO-3-0.05-3-8P
ANR27 0757-0440 4 2 RESISTOR 7.5K += 1% .125W TF TCo0u— 100 12498 CT4-1/8-T0-TSO1.F
TRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5).
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Replaceable Parts

Reference
Designation

AleR28
A14R29
A14R30
AT4R31
ANRI2

A14R33
A14R34
A4R3IS
A14R38
A14R37

A14R38
A14R3S
A14R40
Al4R41
A14R42

A14R43

Ala
AreU2
A18U3
Al4U4
Al4US

AN4VR1

AleVRR
Al4MP1
Al4MP2
Al4MP3
AtaMPe
A1AMPS

A14MPE

A15

AlS

A16

A8
A16WI

6-62

HP Pant
Number

0698-3162
0698-0082
2100-3273
0698-3439
0757-0440

0696-0084
0757-0¢16
0757-0842
0757-0442
0757-0442

07570280

1826-0631
1826-0527
18260523
1826-0785
1826-0785

1902-0777
1902.0777

2190-0584
2110-0268
08657-00021
0340-0620
0340-0875

0535-0025

TRefer to Section 7 for update information.
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Table 6-3. Replaceable Parts
Description

RESISTOR 422K o= 1% .125W TF TCals~100
RESISTOR 348 +— 1% .125W TF TCale~100
RESISTOR 4.946K +—0.1% .125W TF TCale—25
RESISTOR 31.6K +—1% .125W TF TCals—100
RESISTOR §.81 o~ 1% .125W TF TCa0e—100

RESISTOR 464K +=1% .125W TF TCals—100
RESISTOR 464 +— 1% .125W TF TCa0s—100
RESISTOR=TRMR 2X 10% TXF SIDE-ADJ 1—TRN
RESISTOR 178 o= 1% .125W TF TCals~100
RESISTOR 7.5K o~ 1% .125W TF TCa0s—100

RESISTOR 215K +=1% ,125W TF TCal»—100
RESISTOR 511 +=1% .125W TF TCale~100
RESISTOR 10K +=1% .125W TF TCale—100
RESISTOR 10K +—1% .125W TF TCa0»~100
RESISTOR 10K »=1% .125W TF TCa0+r—100

RESISTOR 1K +=1% .125W TF TCale—100

IC V RGLTR=ADJ=-POS 1.2/33V TO-3 PXG

IC V RGLTR=ADJ=NEG 1.2/37V TO-220 PXG

IC V RGLTR=-ADJ~NEG 12/37V TO=-13 ¥KG

IC OP AMP LOW—BIAS=H—IMPD DUAL 8=—-DIP-C
IC OP AMP LOW~BIAS—H—=IMPD DUAL 8-~DiP—C

DIODE—ZNR INB25 62V 5% DO—7 PD=4W
DIODE=—~ZNR 1NG25 6.2V 5% DO--7 PD=AW

WASHER=LK HLCL 1.0 MM 3.1=MM=D
FURLR~-CLP=-TYP

HEATSINK

INSULATOR=XSTR THARM—CNOCT
INSULATOR=XSTR THRM=—CNOCT

NUT =HEX DBL~CHAM M3 X 0.5 24MM—THK

UNE MOOULE-FLTERED

10MHz REFERENCE OSCILLATOR ASSEMBLY
CABLE ASSEMBLY COAXIAL

Mfr.
Code

12498
12498
12498
12498
12498

12498
12498

12498
12498

12498
12498
12498
12498
12498

27014
27014
27014
04713
04713

04713
04713

91506
28480

1

Model 8657B

ﬁlt. Part Number

CT¢
CT4-1/8-T0-348R-F
NESS

CTe-1/8-T0-3162-F
LO4D

CT4-1/8-TO-4642.F
CT4-1/8-TO-4640-F
2100-2273

CT41/8-To-170RF
CT4-1/8-TO-7S01F

CT4-1/8.-T0-2161.F
CTC1/8-TOS1IRF
CT4-1/8-T0-1002-F
CT4-1/8-T0-1002.F
CT4-1/8-T0-1002-F

CT41/8-T0-1001.F

LM3S0K
LM337T7
LMII7K
MC340028U
MC340028U

ING2S
ING25

2190-0584
6006-32CN
08657-00021
7403-09FR-54
7403-09FR-0S

ORDER BY DESCRIPTION

0950-0411
08656-60166

sFactory Selected Component (Refer to Section 3).



Model 8657B
Reference HP Part
Designation Number
B1 ' 0B657-61049
3010U AND ABOVE
8t 0865761107
cio 01604082
F1 2110-0303
F1 2110-0304
FL1 08656-60005
K-] 1250-1811
J2 5061-5386
2935U AND ABOVE
L1 9140-0158
MP1 08657.21012
MP2 5041.8802
MP3 50010539
MPe 08657-00032
MPE 08656-00034
mMe7 1460-1761
MP8 2740-0003
MP9 3050-0002
MP11 2360-0113
MP12 08657-51014
P13 08657-00034
MPI4 5062-3703
MP1S 5041-8834
MP17 0515-1238
MP18 8160-03S1
MP1S 08656-20112
MP20 08656-00100
MP21 8160-0350
w2 08657-61045
mMP24 08857-00033
mMP2s5 08657.21016
mMP26 1460-1345
MP27 5041-8901
MP31 09656-00079
MP32 08656-00080
MP33 08657-00027
MP34 08656-00082
MP3S 08656-00083
MP36 086S7-00013
MP37 00656-00086
MP8 08656-00087
MPe1 0520-0131
MPe2 0515-1091
29350 AND ABOVE
MR 3050-0003
MPes 3050-0890
MRS 08657-00006

TRefer to Section 7 for update information.
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Table 6-3. Replaceable Parts

Description

FAN ASSY

FAN ASSY
CAP=~FXD 1000PF 0 V

FUSE (INCH) 2A 250V TDFE WL
For 100/120V Operation

FUSE aNCH) 1.5A 250V TD FE UL
For 220/240V Operation

PCA BP ASSY

ADAPTER—COAX STR F=N F~SMA
CONN TP N (UT)

INDUCTOR RF.CH-MLD 1UH +-10% .105D-INX2

CASTING. MACH
TOP TRIM FR FR
SIDE TRM
COVER, TOP
HINGE TOP

SPRING -CPRSN .36=IN~OD 1.5=IN—~OCA ~LG MUW
NUT =~ HEX=W/LKWR 10—32=THD .125=IN=THK
WASHER=FL MTLC NO. 10 203~IN~ID
SCREW—MACH §--32 25~IN=LG PAN=HD—POZ!
CVR TOP Rf

BNC=BRKT F/P

STRAP HANDLE

STRP HOLE & CAP

SCREW--MACH M5 X 0.8 12MM-LG

RF1 GASKET MNL/NPRN 312~-MM-00 M4—=MM-LG

RTNR RF GASKET

RETAINER MINGE

RFI GASKET MNL/NPRN 3.2~-MM=0D 25—-MM-LG
BT™ RF1 COVER

COVER, BTM

FRONT FOOT
TILT STAND SST
FOOT

CVR INTRNL RF #1
CVR INTRNL RF #2

CVRINT RF #3
CVR INTRNL RF #4
CVR INTRNL RF #5
CVR INTRL RF #6
CVR INTRNL RF #8

CVR INTRNL RF #9

SCREW —~MACH 256 .438—-IN=LG PAN=KHD--POZI
SCREW~MACHINE ASSEMBLY M3.5 X 0.6
WASHERFL NM NO.6 . 144INID _375-IN-00

WASHER=FL MTLC 2.5 MM 2.78 =MM=ID
RFI CUP-OUTPUT

Mfr.
Code

:

i i

11870

75915

16179
28480

1
g

11811181111

11 R 111181

28480
28480

Replaceable Parts

Mfr. Part Number

08657-61049

08657-61107

54.779-003-X5F-.102M

3080-3201-02
S5061.5386

™2

08657-21012
50418802
50010539
08657-00032
08656-00034

LC-O42E.14-MW
ORDER 8Y DESCRIPTION
3050-0002

ORDER BY DESCRIPTION
08657-61014

08657-00034

5062-3703

5041.8834

ORDER BY DESCRIPTION
8160-0351

08656-20112
08658-00100
03-0101-86826
00657-61045
08657-00033

08657-21016
1460-1345
50418801
08656-00079
08656-00080

08657-00027
08656-00062
08656-00083
08657-00013
08656-00086

00656-00087
ORDER BY DESCRIPTION
OROER BY DESCRPTION

1471

08657-00006

*Factory Selected Component (Refer to Section §).
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Replaceable Parts

Reference HP Part
Designation Number
MPY? 0BES7-00005
MPag 08656-00037
MPeg 08656-00039
MPS0 2360-0121
MPS] 81504815
MPS2 08657-00020
MPS4 0865761025
MPSS 200-0155
MPS? 0535-0007
MPS8 0865700022
MPED 6960-0024
MP61 0380-2061
MPE2 0624-0206
MPE3 1400-0054
MPE4 08657-00031
MPSE 0065740001
MPET 0965740002
MP68 08657-21014
MPES 00657-00018
MP70 2950-01%2
MeTY 2190-0104
MP73 0535-000¢
MP74 0515-2052
2935V AND ABOVE

MPT4A 0535.0006
MP74B 21900586
MP?5 £151-0013
MPT6 1400-0249
MP77 05350108
MP78 0380-0920
mMPTS 0380-1617
MPED 2190-0918
MPSZ 3050-0172
MP100 08657-61032
MP101 0510-0741
MP102 2420-0003
MP103 2190-0918
mP107 2360-018¢
MP109 00656-00147
MP110 0515-0924
MPI1Y 2200-0111
MP112 1400.0510
MP127 0515-0896
MP131 2200-0103
MP133 0515.1126
MPIX 2360-0201
MP13S 2190-0068
MP136 21900034
MP137 0865740003
MPI40 3160-0309
MP141 2200-0103
MPI41 2200-0165
MP142 2350.005¢

A_R4

"Refer to Section 7 for update information.
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Table 6-3. Replaceable Parts

Description

RA CLIP~-OUTPUT

WALL CUP SEMI—-R

CUP FOTHRU MLPR

SCREW~MACH 6—32 5—~IN=LG PAN—HD—-POZI
WIRE 22AWG 1X22 105C

XFMR BRACXET

REAR PNL

SCREW —=MACH 440 1 ~IN~LG PAN~ND--POZI
NUT —HEX DBL —~CHAM M3.S X 0.6 1.3MM-THK
AUDIO BOARD SERVICE MOUNT

PLUG—HOLE TR~ KD FOR .686-~D—HOLE NYL
STANDOFF —HEX .227—IN—LG 281.INe A/F STL
SCREW~TPG 6=~32 25~IN—~LG PAN=HD-—-POZI STL
CQLAMP=CABLE .078~D(A .375—~WD STL

HP—1B SHIELD

KEY PAD #1

KEY PAD #2

FRNT PNL STOOFF

FRONT SUPPORT PN

NUT <« HEX=DBL =~CHAM 7/16=28=THD .096 —IN-THK

WASHER=LK INTL T 7/16 IN .439—IN--ID
NUT—HEX DBL—CHAM M3 X 0.5 2SMM« THK
SCREW~THD-RLG M5 X 0.8 12MM=LG PAN=HD

NUT-HEX DBL-CHAM MSX0.8 4MM THK BMM-A 1
WASHER-LX HLCL 4.0 4.1-MM.ID 7.6-MM.00

WIRE 22AWG 1X22
CABLE TIE .062—.625~DIA .091 —WD NYL

NUT —HEX DBL —=CHAM MS X 0.8 4AMM-THK BMM-AI
STANDOFF —HEX .875~IN—LG 6~ 32-THD
STANDOFF ~HEX 5—IN~LG 6—-32-THD
WASHER~—LK HLCL NO. 6.141 =IN—~ID

WASHER=FL NM NO. 10 203—IN-ID

FRNT PNL

BRACKET=RTANG .344=LG X .407-LG .312—-WD
NUT = HEX =DBL ~CHAM 632 THD .08¢—IN—THK
WASHER =LK HLEL NO. 6 .141—IN=1D
SCREW~MACH 6232 438-IN—-LG 82 DEG

BRXT OUTPUT CONN

SCREW=MACH M3 X 0.5 MM —LG PAN~HD
SCREW=MACH 4 =40 5=IN=LG PAN=HD—-POZI
CQLAMP—~CABLE .15—DIA .62—-WD NYL
SCREW=MACH M4 X 0.7 10MM=-LG

SCREW~MACH 440 25~IN—LG PAN~HD-PCZ!
SCREW=—MACH M3 X 0.5 16vMM~LG
SCREW—~MACH 6~32 S5=IN—LG PAN~HD-—-POZI
WASHER~LK INTL T 1/2 N 505—-IN~D

WASHER =LK HLCL NO. 10.194=IiN—~ID

FAN SHELD

FINGER GUARD

SCREW ~MACH 4 =40 25=IN=LG PAN=—HD-—-PQZ!
SCREW—MACH 4—~40 25-IN—-LG 8 DEG

NUT =HEX =DBL~CHAM 1/2=28=THD .125—IN~THK

g

SHINTI N B

I . |

s

it

SRR HIIRH

Model 8657B

Mtfr. Part Number

08657-00005

ORDER BY DESCRPTION
JO200X0.125822

08657-00020
0965751025
ORDER BY DESCRIFTION
ORDER BY DESCRPTION

2673 (BLACK)

ORDER BY DESCRIPTION
138

0865740001
0865740002
08657-21014
08657-00018
ORDER BY DESCRIPTION

192204
ORDER 8Y DESCRIPTION
ORDER BY DESCRIPTION

MS
S

81510013
08-465/GRAY

MS
0380-0520
ORDER BY DESCRPTION

sFactory Selected Component (Refer to Section 5).
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Replaceable Parts

Model 8657B
Table 6-3. Replaceable Parts
Reference HPPart C ary. Description Mtr. Mfr. Part Number
Designation Number D Code
MP143 0515-1079 8 18 SCREW~MACHINE ASSEMBLY M3 X 0.5 BMM~LG 00000 ORDER BY DESCRIPTION
MP1es 6960-0041 1 s PLUG HOLE .S00 28520 2643 (BLACK)
MP1eS 08657-00026 5 1 CUP RAI 28480 08657-00026
MP146 2510-0045 8 s7 SCREW=MACH 8—32 .375—IN~LG PAN=HD—POZI 00000 ORDER BY DESCRIPTION
MP14T 3050-0176 1 3 WASHER—FL MTLC NO. 8.188—IN~I10 78553 AA-0107.2SS
MP1LS 0515-1241 6 3 SCREW—MACH MS X 0.8 12MM—LG PAN=~HD 00000 ORDER BY DESCRIPTION
MP151 2360-0115 4 21 SCREW —MACH 832 .312==iN—LG PAN=—HD=POZ! 00000 ORDER BY DESCRIPTION
MP1S2 08657-00030 1 1 ATTN—BRACKET 28480 08657-00030
3001V AND ABOVE
MP153 0515-0168 4 SCR-MACHINE 28480 0515-0168
MP1S4 1400-0054 S CLAMP CABLE .78-DIA 28480 1400-0054
MP155 0340-0620 2 INSULATOR-XSTR THRM-CONDCT 28480 0340-0620
R1 0757-0346 2 1 RESISTOR 10 o= 1% .125W TF TCa0w—100 08439 MK2
R2 08370366 6 1 THERMISTOR~SURGE PTCTR § OHM AT 25 DEG C 6E258 $G200
2549U AND ABOVE
R 0639-1902 4 R1O 1% .05W 28480 0699.19G2
T 028267 8 1 TRANSFORMER 28480 028267
u2 50614831 8 1 RESTORED HET ASSY 28480 50614831
us 08645-67004 5 1 RPP MODULE 26480 00645-67004
ue 08657-69004 3 1 RESTORED PULSE MODULATOR 28480 08657-69004
w1 08657-61012 7 1 A251 —-W2P1 26480 0865761012
w2 08657-60119 3 3 WI1P1—AIJ12 28480 0865760119
w3 08657-61039 8 3 A3A1J1=W11P2 28480 08657-61038
wa 08656-60169 2 1 A1 =W11P2 28480 08656-60169
ws 08656-60018 1 1 AB-ABS3 28480 08656-60018
w6 08657-61053 6 1 ABI02 AL 28480 08657-61053
w7 08656-60171 & 1 W15P2—AGJ401 28480 08656-60171
we 08656-20022 2 2 FLI=A4 28480 08656-20022
w9 08656-20019 7 1 AB=—AL 28480 08656-20019
w10 08656-20023 3 1 AB—A6J301 28480 08655-20023
w11 0865760119 3 A13JT—waP2 28480 08657-60119
w12 08657-21013 © 1 ABJ303-U2 28480 08657.21019
w13 08657-21021 4 1 U2~-AGS302 26480 09657-21021
wie 08657-21020 3 1 A6J203-U243 28480 08657-21020
w15 08657-60119 3 AIZNO0~-WTP2 28490 08657-60119
w16 08657-61025 6 1 AI13<AT1 28480 08657-61029
wi? 08657-61024 1 1 US—=J2(RF OUT) 28460 08657-6102¢
w18 00656-60173 8 1 A13J8=J7(MP10) 28480 00656-60173
w1s 08657-61030 9 1 AII-AIRN 28480 08657-61030
w20 08657-61056¢ S 1 A=A 28480 08657-61056
w21 09657-61043 4 1 AIUS=—AT404 28480 08657-61043
w2 08656-60183 O 1 J3=-AE 28480 05656-60183
3001U AND ABOVE
w2 08657-51082 3 J3-A3SE 28480 08657.610%2
w23 08657-61093 4 A1004-UBJ11 28480 08657.61093
w23 08657-21010 1 1 A104—UBJ11 28480 08657.21010
w4 08656-60184 1 1 AT-TB O/F 28480 08656-50164
w25 08657-61039 8 AT—ARM 28480 09657.61039
w26 00657-61027 & 1 US=—ASATZI2 28480 08657-61027
wa? 08657-61023 O 1 A12J5—ASATIJY 28480 08657-61023
w28 08657-61028 S 1 UBJI0—A12J6 28480 08657-61028
w29 08657-51057 O 1 US—W30P) 28480 0865761057
w30 08657-61058 1 1 w2991 —RF OUT 28480 0BES7-61058
w31 08657-61040 1 1 A11J2-A12J3 28480 08657.61040
w3 08657-61031 0 1 PULSE INPUT~A10J3 28480 08657.61031
w33 08657-61022 S 1 ASATII2=~ASAT2J1 28480 08657.61022
w34 0865721017 8 1 U2J6-UsUs 28480 0865721017
w3s 08657.61062 7 1 U2-A1246 28480 08657-61062
TRefer to Section 7 for update information. ®*Factory Selected Component (Refer to Section §).
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Rolpnm

Designation

w3as

6-66

HP Part g aty.

Number

08657-61064 9
00657-61048 8
8120-2682 2
0945761065 O

TRefer to Section 7 for update information.

-t s o

Table 6-3. Replaceable Parts
Description

Ji—A2M4

TIMEBASE OUT-A16

CABLE ASSY=COAX 50—~0HM 8.5—IN~LG 30PF/FT
PULSE INPUT-AT0J3

R

Model 8657B

Mfr. Part Number

08657-61064
08657-61048
81202682

08657-81065

*Factory Selected Component (Refer to Section §).
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Table 6-4. Code List of Manufacturers

Replaceable Parts

chr. Manufacturer Name Location Zip Code
ode

C1433 | AB ELEKTRONIK GMBH SALZBURG, AU A-501
D8439 | ROEDERSTEIN/RESISTA GMBH LANDSHUT, GM 8300
K84798 | HOLSWORTHY ELECTRONICS LTD HOLSWORTHY, EG

S4013 | HITACHI AMERICA LTD SUNNYVALE, CA 94086
00000 | ANY SATISFACTORY SUPPLIER

00494 | ADDRESSOGRAPH FARRINGTON TREVOSE, PA 44117
00779 | AMPINC HARRISBURG, PA 17111
01295 | TEXAS INSTRUMENTS INC DALLAS, TX 75265
01634 | ALUMINUM CO OF AMERICA PITTSBURGH, PA 15219
01686 | RCL ELECTRONICS INC NORTHBROOK, IL 60062
02114 | FERROXCUBE CORP SAUGERTIES, NY 12477
02768 | ITW FASTEX DES PLAINES. IL 60016
04222 | AVX CORP GREAT NECK, NY 11021
04713 | MOTOROLA INC ROSELLE, IL 60195
06132 | COMPUTER TERMINAL CORP SAN ANTONIO, TX 78784
06383 | PANDUIT CORP TINLEY PARK, IL §0477
06660 | JOHNSON A L CO MONROVIA, CA 91016
06665 | PRECISION MONOLITHICS INC SANTA CLARA, CA 95054
06773 | TIMBER TOP INC FREEPORT, NY 11520
07282 FAIRCHILD IND INC IND PROD DIV WINSTON-SALEM, NC 27108
08014 UNIVERSAL SHELLAC & SUPPLY CO INC HICKSVILLE, NY 11801
08800 | GE CO INSULATING MATERIALS PROD SCHENECTADY. NY 12306
08810 | ANGELL MFG CO DAYTON, OH 45404
09686 | SCHRADERS A & SON DIV SCOVILL MFG TORONTO, CN

09969 | DALE ELECTRONICS INC YANKTON, SD 57078
10382 | GENERAL STAPLE CO INC NEW YORK, NY 10010
11236 | CTS CORP ELKHART, IN 46514
11502 | IRCINC BOONE, NC 28607
11783 | NY-GLASS PLASTICS PARAMOUNT, CA 90723
11870 | MELABS INC PALO ALTO, CA 94304
12344 | TALLY CORP KENT, WA 98031
12360 | ALBANY PROD CO DIV OF PHEUMO DYN NORWALK, CT 06850
12403 | CANFIELD H O CO OF INDIANA INC THE SEYMOUR, IN 47274
12498 | CRYSTALONICS, DIV TELEDYNE CAMBRIDGE, MA 02140
12672 | RCA CORP RECEIVING TUBE DIV AVENEL, NJ 07001
15542 | MINLCIRCUITS LAB BROOKLYN, NY 11235
16179 | M/A-COM INC BURLINGTON, MA 01803
16956 | DENNISON MFG CO FRAMINGHAM, MA 01701
17856 | SILICONIX INC SANTA CLARA. CA 95054
18324 SIGNETICS CORP SUNNYVALE, CA 94086
18873 | DUPONT E | DE NEMOURS & CO WILMINGTON, DE 19801
19701 | MEPCO/CENTRALAB INC RIVIERA, FL 33404
24226 GOWANDA ELECTRONICS CORP GOWANDA, NY 14070
24355 | ANALOG DEVICES INC NORWOOD. MA 02062
24539 AVANTEK INC SANTA CLARA, CA 95054
25403 NV PHILIPS ELCOMA EINDHOVEN, NE 02876
27014 | NATIONAL SEMICONDUCTOR CORP SANTA CLARA, CA 95052
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Table 6-4. Code List of Manufaaurers

Model 8657B

ch::;‘e Manutacturer Name Location Zip Code
28480 | HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO, CA 94304
28520 | HEYCO MOLDED PRODUCTS KENTWORTH, NJ 07033
33095 | SPECTRUM CONTROL INC ERIE, PA 16505
34371 | HARRIS CORP MELBOURNE, FL 32901
4G810 | NATIONWIDE PAPERS INC ST LOUIS, MO 63110
46384 | PENN ENGINEERING & MFG CORP DOYLESTOWN, PA 18901
50088 | SGS-THOMSON MICROELECTRONICS INC PHOENIX, AZ 85022
51167 | ARIES ELECTRONICS INC FRENCHTOWN, NJ 08825
52648 | PLESSEY SEMICONDUCTORS SANTA ANA, CA 92705
55285 | BERGQUIST CO MINNEAPOLIS. MN 55420
56289 | SPRAGUE ELECTRIC CO LEXINGTON, MA 02173
6E259 | AMETEK INC ‘ PAOLI, PA 19301
73138 | BECKMAN INDUSTRIAL CORP FULLERTON, CA 92635
73734 | FEDERAL SCREW PRODUCTS CO CHICAGO, IL 60618
75915 | LITTELFUSE INC DES PLAINES, 1L 60016
76381 | 3M CO ST PAUL, MN 55144
77342 POTTER & BRUMFIELD INC PRINCETON, IN 47671
78189 | ILLINOIS TOOL WORKS INC SHAKEPROOF ELGIN, IL 60126
78553 | TINNERMAN PRODUCTS INC CLEVELAND, OH 44101
79963 | ZIERICK MFG CO MT KISCO. NY 10549
81073 | GRAYHILL INC LA GRANGE, 1L 60525
84411 | AMERICAN SHIZUKI CORP CANOGA PARK, CA 91304
84830 | LEE SPRING CO BROOKLYN, NY 11219
9MO11 | INTL RECTIFIER CORP LOS ANGELES. CA 90069
9N171 | UNITRODE CORP LEXINGTON, MA 02173
91506 | AUGAT INC MANSFIELD, MA 02048
91637 | DALE ELECTRONICS INC COLUMBUS, NE 68601
98291 | ITT SEALECTRO CORP TRUMBULL, CT 06611
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INTERNAL RF COVERS
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Figure 6—1. Cabinet Parts and Internal RF Covers
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Figure 6—2. Exploded view of the Front Panel
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Figure 6—3. Exploded view of the Rear Panel

Figure 6—4. Exploded view of the Rear Panel
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Figure 6—6. HP-IB and Modulation bracket (Opt (02)
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Figure 6—7. Exploded view of the A3A1 Assembly
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Model 8657B
LEVEL 2
MP49
MP18 MP102 &
MP75 R1 A8W1 A8 w9 w10 MP19 MP145 MP103
MP 148
P/70 WS
MP147
MP148
FL1 P/0 wa
MP143
MP48 P/0 W3
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w8
w3
MP134
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MP146 MP51 W6 MP78(Female) w7 J2
MP79(Male)
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Figure 6—9. Top Internal view Level 2
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Replaceable Parts

MP110

MPS5

Figure 6—10. Al3 Paris
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MP 101

Figure 6—11. All Parts
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Figure 6~13. A10 Semi-Rigids



Model 8657B Instrument Changes

Section 7 Instrument Changes

INTRODUCTION TO THIS SECTION

This section contains instrument modification recommendations and procedures that could improve
the performance and reliability of your instrument. Refer to Instruments Covered by This Manual in
Section | of the HP 8657B Operation and Calibration Manual for important information about serial

number coverage.

INSTRUMENT MODIFICATIONS

2922U AND ABOVE. Modification to the A6 Output assembly (hetrodyne circuitry) to improve
switching speed. Additional components are CR304, CR305 and CR306. R316 and R321 change to

10kq2.

2928U AND ABOVE. Improvement.of A4 High Frequency Loop assembly stability and A6 Output
assembly divider power sensitivity.

2935U AND ABOVE. Reduce the effects of electo-magnetic fields on frequency stability. The fan
finger guard is grounded and an RF choke is in series with the fan’s positive suply lead.

2949U AND ABOVE. Improved filter tuning stability and output power of the A8 Frequency
Multiplier. Low inductance resistors are used and the capcitance coupling characteristic is changed.

3001U AND ABOVE. W22 and W24 are changed to new parts to improve the radiated RF
performance. The new cables are grounded to the casting wall in addition to the HP-IB shield.

3010U AND ABOVE. A flying lead is added to the transformer assembly.

3025U AND ABOVE. The A6 Output Assembly is changed to part number 08657-60140. The previous
A6 assembly had several modifications which have been incorporated into the new board layout.

3035U AND ABOVE. A diode, A6CR412, is changed to a new part

3105U AND ABOVE. The A3 Low Frequency Loop Assembly and A6 Output Assembly are changed
to part numbers 08657-60158 and 08657-60159 respectively. The changes allow the switching speed of
the HP 8657B to be greatly improved. The instrument is also now equipped with flexible sequencing.

rev.20MARY1 Section 7 Instrument Changes 7-1
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Model 8657B

Block Diagram 3

LOW FREQUENCY LOOP AND FM SECTION

PRINCIPLES OF OPERATION

Fractional-N Phase Lock Loop Overview.

The Low Frequency Loop is a Fractional-N phase lock loop. The Low Frequency Loop VCO can
be locked at fractional frequencies of the 100 kHz Reference. A VCO fractional frequency is any
frequency that is not a whole number, integer, multiple of the reference. The VCO’s frequency
range is 60 to 110 MHz. When the VCO frequency is 100 MHz, its frequency is an integer multiple
of the 100 kHz reference (100 kHz x 1000) = 100 MHz. When the VCO frequency is 100.01 MHz,
its frequency is not an integer muitiple of the 100 kHz reference ( 100 kHz x 1000.1) = 100.01 MHz,

a fractional frequency.

The method used to divide by a fractional number is to have a integer divider that can be switched
between two divide numbers (N and N-1) so the average divide number has a fractional part. From
the example, N = 1000.1, the divider would divide-by-1000 for 9 times and 1001 for 1 time.

Figure 1 illustrates the basic Phase Lock Loop. The Phase Detector compares the Voltage Controlled
Oscillator (VCO) output signal to the Reference signal. A Tune Voltage proportional to the phase
difference between the two signals is produced. The Tune Voltage is filtered by the Low Pass Filter to
suppress noise and high frequency components. The Tune Voltage corrects the VCO’s frequency so
it phase-tracks the Reference. For this loop to lock the VCO and the Reference must be at the same
frequency. For the loop to lock at multiple integer frequencies of the VCO a Divide-By-N circuit
must be added as shown in Figure 2. The VCO can now produce 2 discrete range of frequencies all

phase locked to the Reference.

REFERENCE

veo TUNE VOLTAGE
60 - 110 WHz
veo TUNE_YOLTAGE 2600 T0 1100
=N
PHASE LOW-PASS 100 kM2
DETECTOR FILTER y
REF ERENCE
100 sh2 PHASE LOW-PASS
DETECTOR FILTER

Figure 1. Basic Single Frequency Phase Lock Loop.

Figure 2. Basic 100 kRHz Step Phase Lock Loop.

Block Diagram 3-1
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A Fractional-N loop is a2 modified Divide-By-N loop and can lock at frequencies that are not integers
of the Reference. It can lock at fractional multiples of the Reference. For Fractional-N loops the
N in N.F. represents the integral multiple, the Divide-By-N number. The F represents the fractional
part of the VCO’s offset frequency with respect to the integral frequency. With our fixed Reference
frequency of 100 kHz, the VCO’s frequency can be changed in 100 kHz steps, (100 kHz x N) = VCO
frequency, the VCO’s integral part. When the VCO’s frequency is a fractional frequency, the VCO
is continually advancing in phase with respect to the Divide-By-N number N times the Reference.
When the phase of the VCO has advanced one cycle the loop divides by N-1 to remove a VCO
cycle. In the following example, a VCO cycle is removed every 10 reference cycles.

The Reference frequency is 100 kHz, the divide number is 1000.1, and the VCO frequency is
100.01 MHz, a fractional multiple (1000.1) of the reference. Without the removal of a VCO cycle
every 10 reference cycles the VCO will advance one cycle (refer to Table 1), and the output voltage
of the Phase Detector would continue to increase. The loop would not lock. The continual removal
of a VCO cycle means that the output of the Phase Detector is a sawtooth waveform. The waveform
increases linearly because of the advancing phase of the VCO. When a cycle is removed it drops to
a fixed voltage, canceling the phase advancement of one cycle. With one cycle (360°) removed, the
Phase Detector returns to 0° phase output (refer to Figure 3).

Since one cycle must be removed from the VCO each time its phase advances one cycle on the VCO’s
integral part (100 kHz x N), a Remove Cycle circuit is added in Figure 4. If a VCO cycle is removed
each time its output advances one cycle of phase, the average frequency applied to the Divide-By-N
block is 100 kHz x N, and the average frequency applied to the Phase Detector is 100 kHz.

’

’
’1 WITHOUT REMOYAL OF ONE CYCLE

’

PHASE DETECTOR OUTPUI

1 l
1 U

10 20
REFERENCE FERIO?S XN (Ns 1000 IN THIS EXAMPLE)
i

ME IN JSEC e

Figure 8. The Output of the Phase Detector Shown Here is a Sawtooth
Riding on a dc Voltage.

veo
- o w  ORRRARARARL
ONE CYCLE REMOVED
COMMAND gsgze EVERY 10 REFERENCE
- PERIO00S
SRR
AVEAAGE FAEQUENCY= 100.1 WM
© #Ne 1000
REFERENCE /M/MA
(100 en2) | oe;ggg. | ouTPUT

Figure 4. The Basic Block Diagram of a Modified Divide-by-N Loop with a
Pulse Remover Added to Allow the VCO to Operate at a Fractional Frequency.
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Service

A method of determining when the VCO has advanced one cycle of phase is needed. The Remove
Cycle circuit can then be triggered to remove a cycle. The fractional part of the VCO frequency
determines the time required for the oscillator’s frequency to advance one cycle of phase in reference
to 100 kHz x N. The time required is the period of F and corresponds to a number of reference
periods. In the example, the Signal Generator’s frequency is 100.01 MHz. The divide number is

1000.1, N = 1000 and F = 0.1.

Table 1. Phase Relationship of the Integral Part of the VCO Frequency Times N

Relative to its Fractional Part as Expressed in Phase Advancement.

No. of Ref. No. of Completed Cycles of
Periods N Phase Advancement
(F, = 100 kHz |N X Fo” = 100MHZ |\ oo _ 45001 MHz | o0 NFon N X F,
= 0.1 MHz) (N = 1000)
1 1000 1000.1 0.1 cycle of phase
2 2000 2000.2 0.2 cycle of phase
3 3000 3000.3 0.3 cycle of phase
4 4000 4000.4 0.4 cycle of phase
9 9000 9000.9 0.9 cycle of phase
10 10000 10001.0 1 full cycle of phase (360°)
11 1000 1000.1 0.1 cycle of phase
°N X Foq = Integer part of the VCO trequency.
**N.F = Integer and fractiona! part of the VCO fraquency.

The fractional part of the frequency is stored in the Fractional Register, and then added to a second
register each reference cycle. The second register, the Phase Accumulator, contains the total number
of degrees the phase of the VCO has advanced at any point in time. The Fractional Register, Phase
‘Accumulator, and Add Circuit are added as shown in Figure 5.

FROM
MICROPROCESSOR

FRACTIONAL

REGISTER

DC TUNE
veo VOLTAGE
OVERFLOW PULSE
REMOYER
— it
PHASE >
2? ACCUMULATOR N
PHASE
l }—eouTtPUT
REFERENCE > DETECTOR
{100 kHz) ) {}
e
[~ 4
[=d
S5wo
£38| AL - .o teve
=W
[-TW-§

T I ME ——o

Figure 5. Fractional-N Loop Showing a Phase Register Used to Trigger the
Remouval of One VCO Cycle (or Pulse).
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TIME —=
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—_—
a0
<O> |
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FRACT IONAL
A PHASE
REGISTER | DDER ACCUMULATOR

Figure 6. Simplified Diagram of A Fractional-N Phase Lock Loop.
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During the reference cycle that the VCO advances one full cycle of phase, the Phase Accumulator
reaches unity. For example, the oscillator has gone 1000.1 cycles in one reference cycle, 10 us,
2000.2 cycles in two reference cycles, and so on. The Phase Accumulator contains 0.1 after one
reference cycle, 0.2 after the second, and so on. When unity is reached, the register overflows. The
VCO has advanced one cycle of phase and the overflow bit instructs the Remove Cycle circuits to

remove a cycle from the VCO.

The open-loop Phase Detector output is sawtooth on some dc voltage level as tuning voltage for a
stable output signal. A sawtooth signal on the dc tuning voltage will cause frequency modulation of
the VCO’s output. The sawtooth signal must be removed from the tuning voltage. The output of the
Phase Detector is a voltage that at some value, rises to an increased value, and returns to the value
started with when the cycle repeats. Figure 7 shows the waveform generated by the Phase Detector.

-
o
1

o
o
1

o
~
1

o
~n
i

ACCUMULATED PHASE (CYCLES)
o ,
o
]

1 1 1 L ! 1 1 A

0 2 4 6 8 10 12 14 16 18 20
REFERENCE PERIODS

Figure 7. Phase Detector Waveform.

The technique used to eliminate this unwanted sawtooth waveform is to generate a waveform with
the same shape but opposite in polarity, and sum it with the Phase Detector output. This cancels
the unwanted waveform leaving only the dc voltage to tune the VCO. It is possible to generate a
waveform of the opposite polarity because the shape of the unwanted waveform can be predicted
exactly. The Analog Phase Interpolation (API) circuit in Figure 6 is added to determine the voltage
on each reference cycle to sum with the output of the Phase Detector.

A3 Low Frequency Loop Assembly.

The 50 MHz Reference Oscillator (Service Sheet 16) is a crystal oscillator that is used to phase lock
the Voltage Controlled Oscillators. Its output is divided down to provide the 100 kHz Reference to
the Phase Detector. The rear-panel TIME BASE OUTPUT signal is a jumper-selectable frequency
of 1, 5, or 10 MHz divided from the 50 MHz Reference Oscillator and coupled through the Crystal
Phase Lock Circuit. For Option 001, a 10 MHz temperature-stabilized crystal oscillator is installed
in the Signal Generator. The Option 001 oscillator output is available at the rear-panel TIME BASE
HIGH STABILITY OPTION connector (not shown). When connected to the TIME BASE INPUT
connector, a phase lock is established between the high stability oscillator and the 50 MHz Reference
Oscillator. The switched 5 MHz is the clock that generates the 400 ns pulses required for DCFM

and ACFM (in-band) Reset Timing.

Block Diagram 3-5
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Digital data is written from the main Microprocessor to the Low Frequency Loop Microprocessor
(Service Sheet 11) when its frequency is changed, when frequency modulation (AC or DC) is selected,
turned off. changed or calibrated. The digital data consists of instructions and data. Instructions
select frequency modulation and controls when a frequency modulation calibration is performed.
Instructions and data are sent from the Low Frequency Loop Microprocessor to the Fractional-N
Controller which handles all instructions and data to lock the Low Frequency Loop at fractional
frequencies (refer to the Low Frequency Loop Timing Diagram Figure 8). The Fractional-N
Controller converts the data to its nine’s compliment and transfers the data to the Divide-By-N
Latches. The nine’s compliment data is used by the Divide-By-N Counters, clocked by the Chip
Clock output of the Prescaler, to generate the VCO Divide-By-N.F. 100 kHz pulse input to the Phase
Detector. The output puilse of the Phase Detector (Service Sheet 13) determines the length of time
Phase Detector current is active and the voltage output of the Loop Integrator is changed. The
output of the Loop Integrator is stored on the Sample and Hold Capacitor and corrects the output

frequency of the VCO.

After the correction voltage is stored on the Sample and Hold Capacitor, the Fractional-N Controller
sets the Bias Control active to reset the Loop Integrator. The Loop Integrator is reset by the Bias
Current that supplies current to the Loop Integrator. If the frequency of the VCO is a fractional
frequency (not an integer multiple of 100 kHz), the Analog Phase Interpolation (API) (Service
Sheet 12) outputs from the Fractional-N Controller are active for a varving amount of time when
Bias is active. The APl Currents are summed with the Bias Current to determine the voltage reset
point of the Loop Integrator (Figure 9 shows how the API currents are shared). The voltage is
dependent on the phase difference between the 100 kHz reference and the VCO Divided-By-N.F.
that is the result of the VCO’s frequency being a fractional frequency.

A cycle is added or removed at the Prescaler (Service Sheet 10) to change its modulus from 10 to
9 or 11. A remove cycle is latched into the Cycle Add/Remove Latches and gated to the Prescaler
by the Fractional-N Controller to generate fractional frequencies, and by the FM Digital circuits to
control Frequency Modulation. An add cycle is latched into the Cycle Add/Remove Latches by the
FM Calibration circuits, and by the FM Digital Control circuits to control Frequency Modulation.
FM calibration is necessary to ensure that the FM deviation does not vary with oscillator frequency.
Calibration is performed by offsetting the frequency of the VCO by 200 kHz, and then removing the
offset. Any difference in voltage is detected by the Tune Voltage Sampler, and then converted by

the A/D to set the bits of the FM Cal DAC.

To have continuous Frequency Modulation both in the bandwidth and out of the bandwidth of the
Low Frequency Loop, the Low Frequency Loop VCO is Phase Modulated in the loop bandwidth.
The modulation signal is converted to phase by the FM to ®M Integrator and summed with the
current to the Loop Integrator. When the output of the FM to M Integrator crosses the high
threshold, the High Threshold Comparator is set and a Remove Cycle control pulse is generated.
When the output of the Integrator crosses the low threshold, the Low Threshold comparator is set
and an Add Cycle control pulse is generated. The Remove or Add Cycle pulse is gated to the

‘Prescaler and a cycle is removed or added to the VCO Divide-By-N.F. signal. When a cycle is

removed or added, a precise API 2 or API 3 current is directed to the FM to $M Integrator. Just
enough charge is removed from or added to the Integrator to offset the 360° of phase caused by
removing or adding a cycle by the Prescaier. (Figure 9 shows how the API currents are shared.)

The FM Reset Timing and currents reset the Integrator (Service Sheet 15). The Up/Down Counters
and Phase Deviation DAC keep track of the number of times, and the direction the Integrator is reset.
The Up/Down Counters and Phase Deviation DAC reconstruct a staircase voltage approximation
of the total VCO phase offset caused by the modulation Remove or Add Cycle control inputs to the

Prescaler.

Block Diagram 3-8
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Figure 8. Low Frequency Loop Timing Diagram.
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Figure 8. Low Frequency Loop API and Bias Currents.
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TROUBLESHOOTING

Procedures for checking the Low Frequency Loop and FM Sections of the instrument are given
below. The blocks or points to check are marked on the block diagram by a hexagon with a check
mark and a number inside, for example, /2>

Troubleshooting Help

Block Diagram 1
Table 4-1. Abbreviated Performance Tests

Table 5-2. Post-Repair Adjustments

Test Equipment

Digital MUltimeter . . ...ttt ittt e HP 3466A
Measuring ReCeIVET . . ..o in ittt ittt ae e HP 8902A
SenSOT MOQUIE . .ttt ettt HP 11722A
OSCIlIOSCOPE . . . o v oot ettt e e e e HP 54100A
Oscilloscope Active Probe .. .. ... ... HP 54001A

HP 3312A

FURCHON GeneratOr . . o v o e et et e e e e e e e e e e e e e,

Low Frequency Loop Lock Check

The Low Frequency Loop can be checked from the front panel to determine if the loop is locked
or unlocked. Enter the Keyboard-Invoked Tests and run Test 6 to determine the loop’s condition.
When the loop is locked a *1” is shown in the FREQUENCY Display window, and when it’s

unlocked a *0” is shown.

o Enter the Keyboard-Invoked Tests by first pressing the “SHIFT key, and then pressing the
“INCR SET™ key. A *“1” should be shown in the MODULATION Display window.

o Press the “AMPTD"” up-arrow key until a *6” is shown in the MODULATION Display window.
Test 6, the Low Frequency Loop Lock Test, is ready to run.

o Press the “INCR SET™ key to start the test. A “1” is shown in the FREQUENCY Display when
the loop is locked. A “0” is shown in the FREQUENCY Display when the loop is unlocked.

e To exit Test 6, press the “AMPTD” up-arrow key once. A “00” should be shown in the
AMPLITUDE Display window. :

e To exit the Keyboard-Invoked Tests, press the “AMPTD” up-arrow key until a “7” is shown
in the MODULATION Display window. Then press the “INCR SET” key.

The red LED, A3DS500 on the Low Frequency Loop Assembly (refer to Service Sheet 13), is lit
when the loop is unlocked.

{7150 MHz Reference Oscillator Checks

1. Set the Signal Generator as follows:

38 € 3V V25 500 MHz
AMMPHIUGE . . .. ittt e e 0.0dBm
% Ve (T -\ 1o « WA AR R off

2. Connect the Signal Generator's TIME BASE OUTPUT (J4) on the rear panel to the measuring
receiver's INPUT. With the Signal Generator’s Time Base jumper in the 10 MHz position check
that the frequency at J4 is 10 MHz. If the frequency is not correct, go to step 3.

3. Connect the measuring receiver to the 50 MHz Reference output by removing W5 from A3J8.
The frequency at A3J8 should be 50 MHz and the power level +16 to =19 dBm. Ifthe frequency
or level is not correct, go to Service Sheet 16.

Block Diagram 3-9
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4. Select Frequency Modulation at the front panel. press the FM key. Check the switched 5 MHz

at feedthrough capacitor A3C28 with an oscilloscope. If the 5 MHz square wave is not correct
go to Service Sheet 16.
Check the 100 kHz Reference pulse to the Phase Detector at connector A3J5 with the

oscilloscope. The pulse is approximately +2V, 0.1 us pulse (including ringing) and occurs every
10 us. Adjust the Timebase Sec/Div to view more than one pulse. If the pulses are not present

g0 to Service Sheet 16.

{ZZ_VCO Tune Voltage and FM Checks

1.

2.

Remove jumper A3W6 (refer to Service Sheet 14). The VCO Tune Voltage goes to
approximately 0.0V.

Connect the measuring receiver to A3A1J1 (VCO output). The frequency should be 96 MHz
+7 MHz and the power level —9 to —7 dBm. If it is not correct go to Service Sheet 9.

Connect the digital multimeter to feedthrough capacitor A3A1C101 (the +11 Vdc power supply
for the Low Frequency Loop VCO). The voltage should be +11 £2 Vdc with the noise less than
0.05 Vpp. (Measure the + 11V noise with an Analog Oscilloscope, such as the HP 1740A). If
the voltage or noise is not correct, go to Service Sheet 9 or Service Sheet 25 (+15 Vdc power

supply).

{Z3>Divider and Prescaler Checks

1.

Check the Low Frequency Loop VCO’s frequency at A3TP29. The frequency should be
100 MHz (Signal Generator’s frequency 500 MHz). If the frequency is not correct go to Service

Sheet 10.

Check the Low Frequency Loop VCO’s frequency Divided-By-2 at A3TP30 and divided-by-20
at A3TP31. If either frequency is not correct go to Service Sheet 10. If loop is still unlocked
go to below.

Set the Signal Generator’s frequency to 500.0011 MHz. Check the Remove Cycle pulse input
at A3WS8. If the pulse is not present go to Service Sheet 11.

. Set the Signal Generator as follows:
| 3 (e 1T+ U= AU 500 MHz
Amplitude. ... ..o iiei et Any
MoOQUlatiON. . ..ottt e i teeeeeaae e ACFM, 99 kHz
SOUT G . ettt ittt ittt e ettt ettt attaaaeaesaaaaatee sttt aaann EXT

Connect a function generator to the MOD INPUT connector on the Signal Generator.

6. Set the function generator as follows:

7.

| 3 (e 11 1= ¢V 2D 100 Hz
Output Level ... ..ottt iieeeaeecaaaas 1 V/P (HI and LO LED’s out)

Check the Add Cycle pulse at A3W?7. If the pulse is not present go to Service Sheet 11.

{Z=>Digital Control, Remove and Add Cycle, and Divide-By-N Counters Checks

L

2.

Check the Cycle Start pulse at A3TP!S. Refer to Figure 8 Low Frequency Loop Timing
Diagram. If the pulse is not present go to Service Sheet 1.

Check the VCO Divided-By-N.F.. 100 kHz pulses. at A3J4. It should be a narrow approximately
+2V pulse every 10 us. Adjust the Timebase Sec/Div to view more than one pulse. If the pulse
is not present go to Service Sheet 11.

Block Diagram 3-10
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{Z5>Integrator Set and Reset Checks
1. Check the +1 to —1V waveform at A3TP1 every 10 us. If it is not correct go to Service Sheet 13.
2. Check the voltage waveform output of the Integrator at A3TP13. Refer to Figure 8. If the
waveform is not correct go to Service Sheet 12.
3. Check the Bias Control pulse at A3TP10. Refer to Figure 8 (Bias Pulse). If the pulse is not
correct go to Service Sheet 11.

4. Check the API Control Delayed Bias at A3TP7. TP7 should be approximately -7 to +1 volt
pulse, one Chip Clock less than the Bias Pulse. Refer to Figure 8. If the pulse is not correct go

to Service Sheet 11.

{Z&e>Frequency Modulation (In-Band) Checks

1. In-band frequency modulation is checked with the Low Frequency Loop locked.

2. Set the Signal Generator as follows:

oY V=5 2 950 MHz
AMPITUGE . . . o i Any
MOAUIATION . .« & v et ee et e e e ettt ACFM, 5 kHz
BOUTCE - - o e e e e e e e e e e e e e ettt e e e e i ae e EXT
3. Set the oscilloscope as follows:

Chan 1

L T T 0 0 13 -, 2P On
L7760 ) B 537 5 425 500 mV
(0] 2 23 iy (U R 850 mV
Timebase

(3074 1" 2 ms
Trigger

Trigger Mode .......... e AP Edge
8 27~ < <2 Chan 1
TRIG LEVEL ..ot e e e e i 1.5V
Y 1=« -3 Positive

4. Set the function generator as follows:

| 2100 Loze o3 SRR S Square Wave
o 0 1= 2 100 Hz
Output Level . ... ... e 1 V/P (HI and LO LED’s out)

Block Diagram 3-11
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5. Connect the oscilloscope to A3TP3. If the waveform at TP3 is not the same as shown in
Figure 10 go to Service Sheet 15.

—f s

T i 7

Figure 10. Oscilloscope Display of TP3 (de Coupled), Signal Generator’s
Frequency 950 MHz, Modulation EXT FM, 5 kHz
Deviation (100 Hz Square Wave).

{L1>Frequency Modulation Calibration Checks

1. Connect the oscilloscope to feedthrough Capacitor A3A1C100 or A3W6 and set the Signal
Generator’s modulation to 1 kHz INT, FM, 99 kHz deviation. The modulation signal should be
approximately 0.1 Vpp. If it is not correct, go to Service Sheet 14 and perform the FM checks.

2. Connect the oscilloscope to A3TP14. Verify that the voltage changes when the Signal
Generator’s frequency is incremented 10 MHz. If the voltage does not change, go to Service

Sheet 14.
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Block Diagram 4

MICROPROCESSOR, KEYBOARD, AND DISPLAY SECTION
PRINCIPLES OF OPERATION

A1 Keyboard Assembly

The Keyboard Assembly consists of 48 pushbuttons or keys hardwired in an 8-row by 6-column
matrix. Whenever a key is pressed, a row line is connected to a column line. This causes a keyboard
interrupt to be issued to the Microprocessor. When the Microprocessor is interrupted, the row and
column data is strobed into the Keyboard Data Latch/Shift Register and then serially shifted over

the data bus to the Microprocessor.

A13 Microprocessor, Memory, and HP-IB Assembly.

The data bus (DO through D7) consists of eight bidirectional lines which are used to transfer 8-bit,
positive-true data to and from the Microprocessor. The Microprocessor reads data from memory,
the keyboard, and the HP-IB interface. Information on the data bus is buffered as it enters or leaves
the Microprocessor. The Read/Write signal (R/W) from the Microprocessor is used to control the
direction of data transfer on the data bus. This signal is buffered by one of the Microprocessor
Control Line Buffers.

The address bus (A0 through A15) consists of sixteen unidirectional lines which are used to transfer
the 16-bit, positive-true address from the Microprocessor. These address bits are buffered and then
used to enable the Interface Bus Select Decoder and to address the ROM and RAM locations.
In addition, the buffered address bits are decoded to produce control strobes for modulation,
attenuation, and serial I/O. The Serial I/O Control changes six bits of parallel data into serial data
and clocks this data to the high frequency loop and output section (see BD2), the low frequency loop
(see BD3), and the display. It also clocks serial input data from the keyboard to the Microprocessor.

The Reset input starts the Microprocessor from a power-down condition and is used during initial
power-up of the instrument, after a power failure has occurred, or after TP12 RESET is momentarily
touched to ground (see Service Sheet 17). When the Microprocessor is reset, it enters its power-up

subroutine to initialize the instrument.

The Maskable Interrupt Request (IRQ) input to the Microprocessor is used to interrupt program
execution. Maskable interrupts occur whenever a key on the keyboard is pressed, a reverse power
condition is detected, or an active low is on the rear-panel connector J5 (SEQ). The three maskable
interrupts plus the four status conditions (i.e., Over Modulation, Under Modulation, HP-IB Interrupt,
and LF Loop Ready) all provide status inputs to the Interrupt Processing circuit which puts the
instrument status information on the data bus. The Signal Generator memory consists of 2k bytes
of RAM and 32k bytes of ROM. The program used to control the operation of the Signal Generator
is stored in the ROM.

All HP-IB data input/output, control, and handshake signals are buffered before being applied to the
HP-IB General Purpose Interface Adapter.

A2 Display Assembly
Sixteen bits of serial display data (DDA) are sent from the Microprocessor to the Display Address
and Data Shift Registers. Six of the bits are decoded to produce the twelve display strobes and two
keyboard strobes. The keyboard strobes are used to strobe column and row data from the keyboard
while the display strobes are used to strobe modulation, frequency, and amplitude display data into
their respective control drivers and latches. The display data is decoded and latched to drive the
applicable 7-segment display or LED annunciator.

Block Diagram 4-1
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TROUBLESHOOTING

General

Procedures for checking the Microprocessor, Keyboard, and Display sections of the instrument are
given below. The blocks or points to check are marked on the block diagram by a hexagon with a

check mark and a number inside, for example, /3>

Troubleshooting Help

Block Diagram 1
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

HP-IB Controller . ...ttt ettt et e . Any
HB-IB Inter ace ..ottt e s Any
HP 8902A

{{>Power-On Sequence

1. Press the POWER switch from STBY to ON to initiate an internal memory check. This check
tests for a failure in ROM (Read Only Memory) and in RAM (Random Access Memory).
During this check, all front-panel indicators light for approximately 1.5 seconds to provide a
quick visual inspection of each front-panel annunciator and display segment. All the display
segments will display the number eight except the most significant AMPLITUDE digit which
will be a number one. If a memory failure is detected, a RAM or ROM error code will be
displayed in the FREQUENCY Display window. The error code remains displayed until any
front-panel key is pressed. Refer to Table 1 for a listing of the Power-On Error Codes. If the
memory check was successful, the front-panel indicators will display the frequency, amplitude
and modulation settings as when the instrument was last ON.

Table 1. Power-On Error Codes.

Error Code Faulty Device Location
1000 RAM Error A13-U24
0100 ROM?1 Error A13-U25
0010 ROM2 Error A13-U26
0001 ROMS Error A13-.U27

If the power-on sequence was not completed successfully, see Troubleshooting for Service Sheets
17 and 19.
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{z>Keyboard and HP-IB Checks

1. Connect the measuring receiver to the Signal Generator’s RF OUTPUT connector.
2. Connect the HP-IB controller 10 the Signal Generator’s HP-IB connector.

3. Enter modulation, frequency and amplitude data from the Signal Generator’s keyboard and
from the controller.

a. If the RF output modes follow the data entered, but one or more of the displays do not,
go to Service Sheets 21 and 22 or 23. Troubleshoot the appropriate strobes, latches, drivers
and displays.

b. If the displays follow the data entered but one or more of the RF output modes do not,
go to the Troubleshooting sections for Block Diagram 2, Block Diagram 3, or Service
Sheet 18.

c. Ifthe output modes and displays follow data entered from the keyboard but not the HP-IB
controller, go to Service Sheet 20 Troubleshooting .

d. If the output and displays follow data entered from the HP-IB controller but not the
keyboard, go to Service Sheet 21 Troubleshooting.
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NOTES

1. For an explanation of schematic symbols,
see "SCHEMATIC CIAGRAM NOTES" in Section 8.
Chassis ground is achieved by mechanical contact through

nuts holding PC toard to frame.
3. Chasis ground is represented as ff%.
4, Printed circuit ‘-~ace inductor.
S. Bottom view and schematic diagram of A4Ul are as follows:

A4Ul MIXER
BOTTOM VIEW
Blue Case
o o Cfﬁo Ground
1 2 3 4
A4U1 MIXER

40-
} | |
[ E
v

6. The mismatch ceused by inserting a S8 obm
impedence Adapter Proge into the 5@ ohm transmission line
(at the RF Test Points), decreases power level readings.
£t some frequercies the decrease is more than 3 dB, at others
less than 3 dB :

*  Indicates factcry selected part. Typical value shown.
Refer to Secticn 5 for selection procedure.

A4U2
A 3
4 Puy 2
< 1 ] >
N/
Vo1

MICROPROCESSOR, KEYBOARD

AND DISPLAY SECTION B D 4_

SEE REVERSE SI1DE
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Model 8657B Service

Service Sheet 1

HIGH FREQUENCY OSCILLATOR AND IF
PRINCIPLES OF OPERATION

General

The Voltage Controlled Oscillator (VCO) oscillates over a range of 520 to 1040 MHz. It is tuned
over this range by 2 —7.5V to +12V signal. The output signal passes through a resistor power splitter
and is coupled to Buffer Amplifier No. 3 to lock the High Frequency Loop and Buffer Amplifier
No. 2 to the Output Assembly’s RF Dividers. When the RF is turned OFF at the front panel or over
HP-IB, +15V to the oscillator is switched OFF. The HF Loop VCO Buffer Amplifiers No. 1, No. 2

and No. 3 are disabled.

Within the High Frequency Loop, the VCO signal is mixed with the phase locked signal (690 to
740 MHz). As the VCO is searching for its lock point, the mixer generated sidebands pass through
a bank of selectable notch filters. The appropriate filter is turned off thus allowing the selected
Intermediate Frequency (IF) to pass. The sampling bridge phase-compares the IF Frequency (a
multiple of 50 MHz) with a 50 MHz reference signal. When the correct IF Frequency appears at
the sampling bridge, the output from the Loop Amplifier (which up to now has been a continuously
changing voltage) becomes 2 fixed voltage. This voltage sets the High Frequency Loop phase lock
point. For more information, refer to Service Sheet 2.

Voltage Controlled Oscillator

The tune voltage ramp and the phase lock voltage are supplied to varicaps CR101 and CR102 by
the Loop Amplifier in conjunction with the Sideband Select and Loop Amplifier Ramp controls.
This voltage is coupled into the VCO by the low-pass filter composed of L100, L10l and CI50.
The low-pass filter also isolates the VCO. Varicaps CR10! and CR102 tune the tank circuit which
includes inductor L102. Capacitors C151, C152 and C153 provide RF ground for the tank circuit
Varicap bias voltage of approximately —7.5 Vdc is obtained from voltage divider R102, R103 and
the —15V (F5) supply. The output of the tank circuit is coupled into the VCO transistor Q101 by
capacitor C155. Transistor Q101 is dc biased by R102, R103, and L103. Power Supply variations
are filtered by Q102 and capacitor C154 for the —15V supply and Q103 and capacitor C157 for the
+15V supply. Series inductor L104, Inductor L111, capacitor C178, and resistor R126, provide the
necessary load for the oscillator over its frequency range 520 MHz to 1040 MHz to prevent spurious
oscillations. Capacitors C156 and C158 bypass RF frequencies and power supply noise to ground.
Power supply noise or other noise will frequency modulate the oscillator output.

Buffer Amplifier No. 1

Output of the VCO is coupled to the base of Buffer Amplifier No. 1, Q104, by capacitor C159. High
frequency transistor Q104 is dc biased by resistor R107 and R108. The base of Q104 is biased at
0.7V. The output of Q104 is voltage limited. Inductor L106 is an RF choke and capacitors C161 and

C162 are RF bypass capacitors.

Power Splitter

Output of Q104 is coupled to the resistive Power Splitter R111, R112 and R113 by capacitor C163.
There is a 6 dB loss through the Power splitter. One output of the Power Splitter is coupled to Buffer
Amplifier No. 2 by C164 and R114. The other output goes through the 4 dB pad R119, R120, R121,
and is then coupled to Buffer Amplifier No. 3 by C169 and R122. This output is used to phase lock

the VCO.
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Buffer Amplifier No. 2 and Buffer Amplifier No. 3

QOutput of the Power Splitter is coupled to the base of Buffer Amplifier No. 1, Q105, by capacitor
C164 and resistor R114. High frequency transistor Q105 is dc biased by zener diode VR102 and
resistor R115. Capacitor C165 provides collector to base feedback. The base of Q105 is biased at
0.7V and the zener diode sets the collector voltage at +5V. The output of Q105 is voltage limited.
Inductor L107 is an RF choke and capacitors C160 and C167 RF by-pass capacitors. Output of the
Power Splitter is ac coupled to the base of Buffer Amplifier No. 3, Q106, by capacitor C169 and
resistor R122. Q106 is dc biased by resistors R123 and R124. Output is current limited.

Buffer Amplifier No. 4 / Mixer

Output from Buffer Amplifier No. 3 is ac coupled to the base of Q2, Buffer Amplifier No. 4, through
the 1100 MHz Low-Pass Filter composed of L6 through L9, C9 through Cl!, and Cl4. Buffer
Amplifier No. 4 operates the same as Buffer Amplifier No. 2 but is not a limiter.

The signal, 520 MHz to 1040 MHz, is then ac coupled by C21 to the 2 dB pad and the pad’s output
is one input of the Mixer Ul. The other input of Mixer Ul is 2 690 to 740 MHz signal from the
Frequency Multiplier Assembly A8. The factory selected pad of resistors R6®*, R7*, and R10* is
selected to adjust this input to ~ 10 dBm controlling the gain of the loop. The difference frequencies
from the Mixer are passed through a 320 MHz Low-Pass Filter which consists of inductors I 19, L21,
L.26 and capacitors C33, C36, C38 and C41. The output of mixer, Ul, is terminated by C30 and R23.
C43 and L28 form a notch filter tuned to 300 MHz, and C49 and L25 form a notch filter tuned to
400 MHz. The 400 MHz notch filter is adjusted to remove spurious signals. The 300 MHz notch filter
adjustment L28 is adjusted with 300 MHz notch filter adjustment C75 to remove 300 MHz signals.

IF Buffer Amplifier / Notch Filters

Mixer Ul mixes the 520 to 1040 MHz input from the VCO with the 690 to 740 MHz input from
the Muiltiplier Assembly. The 690 to 740 MHz input is tuned so the Mixer’s output is a multiple
of 50 MHz from 0 MHz (dc voltage) to 300 MHz when the VCO is locked. The Mixer’s output
functions as a phase detector when both of the inputs are in the 690 to 740 MHz frequency range.
The Mixer’s output is filtered by the 320 MHz Low Pass Filter and applied to the IF Buffer Amplifier.
The Notch Filters select the IF from the Mixer to lock the High Frequency Loop VCO at the correct
frequency. Refer to Table 1 for a listing of frequencies. Table 1 can be used to find the IF frequency
for any VCO frequency.

For all High Frequency Loop frequencies other than 690 to 740 MHz, the Mixer outputs an IF
Frequency that is the frequency difference of the two inputs. The IF Amplifier is biased on to
amplify the IF Frequency, frequency difference, by approximately 12 dB. The DC Notch Filter is
on to remove dc offset voltages from the Mixer. One of the Notch Filters, 50, 100, 150, 200, 250 or
300 MHz is not selected (turned off). The IF Frequency is selected to lock the VCO at the correct
frequency. The DC Notch Select bit, pin 10 of U5 (refer to Service Sheet 2) is a positive voltage
(+15V) and biases on Q9. Q9 switches +15V to the gate of QS5 and to U2 to turn them on. When
a notch filter control line is set high by the output of Shift Register, US, (refer Service Sheet 2), the
Notch Filter is turned off by biasing on one of the diodes CR7, CR8, CR9, CR10, CR11 or CRI5
which shorts out the series capacitor of the Notch Filter C53, C61, C64, C67, C70 or C76. The
Notch Filter that is turned off and the Notch Filters that are turned on form a bandpass filter to
pass the selected IF frequency. The amplified and filtered IF signal is then compared to the 50 MHz
reference by the Sampler to lock the VCO or to correct the VCO’s frequency.

At High Frequency Loop VCO frequencies of 690 to 740 MHz, the Mixer acts as a phase detector.
The Mixers output voltage is proportional to the phase difference between the two input signals.
The IF Buffer Amplifier, U2, is biased off. The dc Notch Select bit biases off Q9 and the +15V is
removed from QS5 and U2 turning them off. The gate of QS is grounded through resistors in U2.
The dc Notch Filter, QS, is biased off, and the Notch Filters are not selected (turned off). The dc
voltage from the mixer passes through L30 and L33 and is then compared to the 50 MHz reference
by the Sampler to lock the VCO or to correct the VCO’s frequency.
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Table 1. HF Loop and IF Sideband Frequencies.

Difference Frequencies
High Frequency from Mixing ‘Not Selected’ IF

VCO Output LF Loop Output Sideband

(MH2) and 800 MHz (MH2)

(MH2)

520 to 540 720 to 740 -200
540 to 590 690 to 740 -150
590 to 640 690 to 740 -100
640 to 690 690 to 740 -50
690 to 740 690 to 740 dc
740 to 790 630 to 740 +50
790 to 840 690 to 740 +100
840 to 890 690 to 740 +150
890 to 940 690 to 740 +200
940 to 990 690 to 740 +250
990 to 1040 690 to 740 +300

The 350 MHz Notch Filter C85, C86 and C40 filter any 350 MHz spurious signals. The bias supply
voltage to U2 and Q5 is filtered by low pass filter C8, LS and C7 to remove any high frequency
signals on the supply. Diplexer C50 and R86 is a high frequency match for U2’s input. Inductors
L 30 and L 33 are RF chokes and block high frequency signals from passing through the DC path.

Sampling Bridge and Pulse Generator

The output of the IF Buffer Amplifier and Notch Filters or the DC Notch Filter is the input to be
sampled by the Sampling Bridge. The 50, 100, 150, 200, 250 or 300 MHz IF frequency is filtered by
the IF Output Filter (L20, L22, L27, C35, C37, C80, and C81). Resistor R24 and capacitors C79 and
C31 provide a 50 ohm impedance looking into the Sampling Bridge.~Capacitor C29 and inductor
L41 decreases the input level to the sampling bridge when the IF frequency is 50 MHz.

The 50 MHz Reference Oscillator drives the Sampling Bridge. The 50 MHz, +7.8 to +11.8 dBm
reference signal is applied to transformer T1. Resistors R1, R2and R3 form a 2 dB pad and inductor
L11 and capacitor Cl12 are used for impedance matching. T1 is the input to the Pulse Generator
where 50 MHz pulses are generated by biasing the step recovery diode CR2 on and off. When CR2
is biased off, inductors L15 and L16 turn the Sampling Bridge on for 1.5 ns. The IF input to the

Sampling Bridge is sampled every 20 ns for 1.5 ns.

The sampled output is stored in capacitors C28 and C29, and the dc voitage is applied to the 13 MHz
Low-Pass Filter through R27. When the level of the voltage from the sampler is changing at a rate
greater than 80 Hz, the voltage is coupled through C29 and C34 to the 13 MHz Low-Pass Fiiter.
FET Q6 provides a high impedance for the sampling bridge to drive, and transistor Q7 provides a low
impedance output to drive the 13 MHz Low-Pass Filter. The Sampler Amplifier, which consists of
Q6 and Q7, is a voltage follower feedback amplifier which functions to increase the bandwidth of the
sampler. Transistor Q7 and FET Q6 are always turned on. Approximately 5 mA flows through R22
and Q6 providing 0.6 Vdc between the base and emitter to bias Q7 on. The sampled voltage is stored
in capacitor C29 and C28 which is connected to the gate of Q6. For a small voltage change on the
gate of Q6 more current must go through R26 to produce the voltage change at the collector-source
junction of Q6 and Q7. A portion of the current is supplied by Q6 and the remainder is collector
current from Q7. This voltage change is also coupled through C16 to increase the sampler bandwidth.
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TROUBLESHOOTING

Procedures for checking circuits of the A5 High Frequency Oscillator Assembly and P/O A4 High
Frequency Loop Assembly are given below. The areas or points to check are marked on the
schematic by 2 hexagon with a checkmark and a number inside, for example, {/1 » Fixed voltages
are shown on the schematic inside a hexagon, for example, Transistor bias voltages are

shown without tolerances.

Troubleshooting Help

Block Diagram 2
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Measuring ReCeIVeT ... ... ittt ettt HP 8902A
Sensor Module .. ..o et HP 11722A
Digital Multimeter . ...ttt ittt ettt et et HP 3466A
Frequency CoUM T ... oottt ittt ettt et e e ettt ae et HP 5328A
Adapter Probe. .. ..o e HP 1250-1598
Adapter N(f) 10 BINC(IMN) . . o oii i it e ettt ettt it aeeaannn. HP 1250-0077
Adapter BNC(f) 10 BNC(f) ..o oot ii it et ettt eaeeeaans HP 1250-0080
Cable BNC(M) t0 SMC (f) .t e e et eee i eeeaanns HP 08662-60075

{Z1>Voltage Tuned Oscillator Check

1. Check the bias voltages on A4Q101.

2. Connect the frequency counter to A4TP100 using the appropriate cables and adapters.

3. Connect the frequency counter’s time base to the Signal Generator’s TIME BASE INPUT.
4

. Set the Signal Generator as follows:

3 e 1113 T2 520 MHz
AMDPltAe. . .. ittt eiiitieeicereeeeeaaaaaa —10dBm
Y (T LU T T 1 Off

5. Verify that the oscillator frequency is within 1000 Hz, and that the VCO tune voltage is within
tolerance for each frequency shown in Table 2.

NOTE

If the signal generator does not lock up, or locks to the wrong frequency, a
variable dc power supply (HP 6200B or equivalent) can be used to tune the
VCO. This allow you to continue with the troubleshooting checks.

Disconnect A4W4 (VCO Tune) and connect the power supply to A4L100.
VCO frequency versus tune voltage must be within the range specified in
Table 2. In addition, to check the A4 IF section, the front panel setting must
correspond to the tuned VCO frequency £l MHz (for example, if the front
panel setting is 520 MHz, VCO frequency must be 520 MHz +1 MH?z). -

Service Sheet 14
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Table 2. VCO Freguency versus Tune Voliage.

Oscillator Typical Tune* Tune Voltage*
Frequency (MHz) | Voltage (Vdc) Tolerance (Vdc)
520.0000 -6.127 ~6.5 to —5.6
530.0000 -5.912 —-63toc -5.4
540.0000 —5.688 —6.1tc -5.6
550.0000 —5.450 -58 to -5.0
715.0000 —0.905 -3.0toc +2.5
990.0000 +6.945 +25 to +12
1040.000 +9.580 +5.5 to +14

* Voitage measured at TUNE signal location (A4W4).

{ZzZ>Buffer Amplifier No. 1, No. 2, and No. 3
1. Check the bias voltages on transistors A4Q104, A4Q105, and A4Q106.

2. Set the Signal Generator as follows:

0o L0 1=3¢ V= 25 520 MHz

s o 12V - -10 dBm

MOGUIRTIOM . - oottt tiit ettt eeesaeeeeeeeeaeaaeaeneaaesuossoensensanaeasenaennns Off
3. Set the measuring receiver with the sensor module precalibrated as follows:

IMEASUTRIMENL « - - ee et e ee s e e e saasaneasasananaaearaaseaacecesannaenns RF POWER

Display ............ et ee e e aae ettt ettt e LOG

4. Zero the measuring receiver and wait for the zero LED to go out.

NOTE

The mismatch caused by insertion of the 50 ohm input impedance Adapter
Probe into the 50 ohm transmission line (at the RF Test Points), decreases
power level readings. At some frequencies the decrease is 3 dB, and at others
it can be less or greater than than 3 dB.

5. Connect the sensor module to the test points indicated in Table 3 by using the appropriate
cables and adapters. Verify that the power levels are correct.

Table 3. Buffer Amplifier No. 1, No. 2, and No. 3 Power Levels.

Power Level (dBm)
Test Point Circuit Opened By*
Closed Circuit Open Circuit
A4TP101 +8.2to +1.5 +13.0to +5.0 Remove A4R111 and A4R112
A4TP1 +8.0 to +2.0 +14.5 to +8.5 Remove jumper to A6
A4TP2 +5.0to -3.0 +6.0to -1.0 Remove A4C9, C10, C11 and C14

* The circuit is opened by unsoldering one end of the component(s) or jumpers and lifting the
unsoidered end from the printed circuit board.
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{Z3>Buffer Amplifier No. 4 and IF Mixer Input

1.
2.

Check the bias voltages on A4Q2
Set the Signal Generator as follows:

Frequency. ..o oot ieeeiieaiiitinaeeaiannn, ettt ea et 520 MHz
AMPIIUGE. . .ottt i ittt et itieiiitecerttae ettt eaaaeraanan —10 dBm
MOAUIAOM. . .ottt ie ittt et tteeeaneeeaescesanransessarasnnasceasaceassaasaaasnans off
Set the measuring receiver with the sensor module precalibrated as follows:

MEASUTEIMINL . . ..ot tiieaenaecteeascasossaseroaasoasaoeuceasaoassnsnss RF POWER
1) -3 LOG

Zero the measuring receiver and wait for the zero LED to go out.

5. Connect the sensor module to the test points indicated in Table 4 by using the appropriate

cables and adapters. Verify that the power levels are correct.

Table 4. Buffer Amplifier No. 4 and IF Mixer Input Power Levels.

Power Level (dBm)
Test Point Circuit Opened By*
Ciosed Circuit Open Circuit
A4TP3 -2.0to -10.0 +1.0t0o 7.5 Remove A4R6 and R7
A4TP4 +8.5 to+2.5 +14.0 to +8.2 Remove A4R37 and R38

* The circuit is opened by unsoidering one end of the component(s) or jumpers and lifting the
unsoidered end from the printed circuit board.

{Z+>320 MHz Low-Pass IF Input Filter -

1.

Set the Signal Generator as follows:

) 3 o LT3 Loy Y 520 MHz
AMPIIUAE. ... ..ot ti ittt ettt iiiiaeiiiaie e ~10dBm
2% (Ve 101 -0 T 3+ U e Off
Set the measuring receiver with the sensor module precalibrated as follows:

MeaASUNCIMINL . ..o netaeeeaaeeaeeeansesaaoecaaasoceananeseeeenrsnsnsnnons RF POWER
)T ) L LOG

Zero the measuring receiver and wait for the zero LED to go out.

. Connect the sensor module to the test points indicated in Table 5 by using the appropriate

cables and adapters. Verify that the power levels are correct.

NOTE

When power levels at TP5 and TP6 are measured using a spectrum analyzer,
the levels will be approximately 7 dB below the power level shown in Table 5.
The HP 117224 Sensor Module is a wideband detector and measures all the

outputs from the mixer Ul.
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Table 5. IF Input Filter Power Levels.

Power Level (dBm)
Test Point Circuit Opened By*
Closed Circuit Open Circuit
A4TPS —14.0 to —20.0 -12.0 to -17.5 Disconnect A4C30, L19
A4TPE —20.0 to —24.0 -17.5 to ~225 Disconnect A4C47, C50, L30

* The circuit Is opened by unsoldering one end of the component(s) or jumpers and lifting the
unsoidered end from the printed circuit board.

{Z5IF Buffer Amplifier
1. Set the Signal Generator as follows:
o 10131 = 2 520 MHz
7)1 Y {3 —10 dBm
Modulation. ... ciii it e e Off

. Measure and verify the voltages shown at A4U2 for the frequencies indicated in Table 6.

Table 6. IF Buffer Amplifiers Bias Voltages.

Signal Bias Voltages A4U2 (Vdc)
Generator
Frequency Pin 1 Pin 3
520 MHz +1.6V +4.7V
700 MHz o.ov 0.0v-

. Set the measuring receiver with the sensor module precalibrated as follows:

MEASUTEIMEIIL . - - o oo ea e ee e ee e e aeaceesaasesasaseeanreosscaeesseaanssssnsasnan RF Power
Display ............. e e e e e e et e tere it e aeeaee e a et i Log

. Connect the sensor module to the test point indicated in Table 7 by using the appropriate cables
and adapters. Verify that the power levels are correct for the frequencies indicated.

. Disconnect the TUNE voltage to the VCO at A4W4. Verify the the voltage at TP8 is
0.000 £0.005 Vdc.

Table 7. IF Buffer Amplifier Output Power Levels.

ignal Power Levels
Generator
Frequency at TP7 (dBm)
520 MHz —-10.0 to —16.0
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{Z&>Notch Filters

1. Set the Signal Generator as follows:

Fr@QUENCY - « -« et vt eee e e e e e e e e eee e e e e e e e e e et e e 700 MHz
AMPIIUAe . . . oo i e i et et i -10 dBm
Y, € Y 00 X o W A0 off

2. Connect the frequency counter to A4TP$§ by using the appropriate cables and adapters.
3. Measure and verify the Notch Filter select voltages and IF frequencies as indicated in Table 8.

Table 8. Notch Filter Select Voliages.

Signal Voitage (Vdc) At IF SEL Input Frequency
Generator at A4TPS
Frequency

MHa) 300 | 250 | 200 | 150 | 100 | 50 | AC | (MHz)

700 00 | 00 | 00 |00 |00 | 00 | 00 DC
750 00 | 00 [ 00 | 00 | 00 |125 | 125 50
800 00 | 00 | 00 | 00 |125 | 0.0 | 125 100
850 00 | 00 | 00 |125] 0.0 | 0.0 | 125 150
900 00 | 00 |125 | 00 | 0.0 | 0.0 | 125 200
950 00 |125 | 00 | 00 | 0.0 | 00 | 125 250
1000 125 | 00 | 0.0 | 00 | 0.0 | 0.0 | 125 300

{Z7>Pulse Generator, Sampling Bridge

1.

Set the Signal Generator as follows:

P IO QUEIICY . . . et e e et e e e et e e e e e e e e e e 520 MHz

- 13 ) T o -t —10 dBm

oY AT X« U O off

Set the measuring receiver with the sensor module precalibrated as follows:

MEASUIEMENL . . . oottt ee e e e eeae e e e aaee e enae e ansaeaaaceeaananans RF POWER
LOG

0T <) - g

3. Zero the measuring receiver and wait for the zero LED to go out.

4. Connect the sensor module to the test points indicated in Table 9 by using the appropriate

cables and adapters. Verify that the power levels are correct.

Disconnect the VCO Tune voltage at A4W4. Disconnect W1 from the A4 Assembly (refer to
Service Sheet 2). Verify that the voltage at the feedthrough A4C44 is 0.000 £0.010 Vdc.

Table 9. Pulse Generator and Sampling Bridge Power Levels.

Power Level (dBm)
Test Point Circuit Opened By*
Closed Circuit Open Circuit

A4TP8 -9.0 to -15.0 - -
A4TP9 +10.0 to +5.0 +15.0t0 +11.0 Disconnect A4R1, R2

* The circuit is opened by unsoldering one end of the component(s) and lifting the
unsoldered end from the printed circuit board.
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Model! 8657B
A4 Component Coordinates (1 of 2)
coMmP XY COMP XY COMP XY COMP XY coMP X,Y COoMP XY
c1 B,1 Cc59 C2 c151 B.1 CR18 D.1 L1086 Al R26 D2
c2 8,1 C60 c2 C152 B.1 CR19 D1 L107 A1 R27 D2
c3 C1 cel c2 C183 B3 CR20 D1 L108 Al R28 D2
c4 D.1 ce2 Cc2 ci54 c.1 CR21 D.1 L108 Al R29 c1
c5 D1 ce3 c2 e7}-1 B.1 CR101{ B.1 L110 B.1 R30 Cc2
cé D2 c64 C2 C156 B.1 CR102{ B,1 L111 B.1 R32 B2
c7 B.2 C65 Cc2 cs7 B.1 R33 82
cs c2 Cce6 c2 c158 B.1 J1 Al MP1 D.1 R34 c1
(o] A2 ce7 c2 c159 B.1 R3S 8.2
c10 A2 c&8 C.2 ci61 Al L1 B.1 Q2 A2 R36 B2
ci1 A2 Ce9 c2 cie2 B.1 L2 B.1° Qs B2 R37 A2
Cc12 D.2 Cc70 c2 ci63 Al L3 B.1 Qb D.2 R38 A2
c13 A2 c71 c2 cis4 | A1 Lé D1 Q7 D2 R39 A2
cié A2 Cc72 C2 C165 Al LS c2 Qs D.1 R40 ci
c16 D2 c73 c2 cie6 | B L10 A2 Qs ca R41 c1
c17 D.2 c74 c2 c167 | B.1 L1 D.2 Q10 o R R42 D1
ci18 A2 C75 C2 cies Al L3 A2 Q101 8.1 R43 D.1
c19 D.2 Cc76 C2 c189 Al L15 D2 Q102 8.1 R44 [oX
c20 D2 c77 B.2 €170 Al L6 D.2 Q103 8.1 R45 c2
ca21 A2 c78 B.2 cmn Al L9 A2 Q104 | 8.1 R46 c2
Cc24 D.2 Cc79 D.2 C172 Al L20 D.2 Q105 Al R47 C2
Cc25 D.2 c80 C2 C173 Al L21 B.2 Q106 Al R48 C2
c26 D.2 cs1 c2 C174 Al L22 C2 R49 c.2
c28 D2 cs3 c2 €175 Al L23 D.2 R1 D2 RS0 ci1
c29 D2 cs4 C2 C176 Al L24 D2 R2 D2 RS1 c1
C30 A2 css c2 c177 8.1 L25 B.2 R3 D2 RS2 Ci1
c31 b.2 cs86 c2 C17s 8.1 L26 8.2 RS A2 RS3 D1
32 D.2 cs7 DA L27 c2 R6 A2 RS54 D1
c33 A2 css Ci CR1 B.1 L28 8.2 R7 A2 RSS D.1
c34 D2 c89 C.1 CR2 02 L30 B.2 R8 A2 RS6 D1
C3s D2 Cs0 D1 CR3 D2 L31 8.2 R9 A2 RS57 D1
C36 A2 [e:)] D1 CR4 D2 L33 C2 R10 A2 RS8 D1
c37 D.2 c92 D1 CRS 0.2 L3S c2 Rt D.2 RS9 D1
c38 B.2 Cco3 D.1 CR6 D.2 L36 C2 R12 D.2 R60 (o8
(oxc ] D.2 Co4 0.1 CR7 c2 L37 c2 R13 D.2 R61 D1
Ca1 B.2 (e 13 C.1 CR8 c2 L38 c2 R14 D.2 R&2 D.1
c42 D2 (-] D.1 CR9 c2 L39 c2 R1S A2 RE3 D1
c4a3 B.2 ce7 D.1 CR10 c2 L41 D.2 R16 A2 R64 D1
Ca4 D2 Co8 DA CR11 c2 L42 c2 R19 D2 RES (o}
c4as D1 Co9 C.1 CR12 c2 L43 [oR R20 D2 R66 (o |
ca7 B.2 c100| D.1 CR13| B2 L100 | B3 R21 D.2 RE7 c1
c49 B2 101 CA CR14 D.1 L101 B.1 R22 D2 R68 c.1
cso B2 Cc102 (o8] CR15 D1 L102 B.1 R23 B.2 RE9 [oR
Cs1 B.2 c103 C CR16 D.1 L1o3 B.1 R24 D.2 R70 C1
Cs3 Cc2 C150 B.1 CR17 D.1 L105 B.1 R25 D2 R71 (o}

Service
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A4 Component Coordinates (2 of 2)

coMP | XY COMP | XY COMP | XY compP | XY coMP | XY
R72 | C1 ™ Al
R74 | C1 TP2 A2
R75 c1 TP3 A2 '
R76 | C1 TP4 A2
R78 D.1 TPS A2
R79 | D1 TP6 B2
R80 | D, TP7 B2
R81 D.1 P8 D2
R8&2 | D.1 TPO D2
R&3 | D1 TP1I0 ] D1
R84 | C.1 P11 | ¢
R8s | C1 TP12 | Ci1
R8s | B2 TP100| B.1
R87 | C1 TP101] A1
Res | D.1

R89 | C2 U1 A2
R100| B.1 u2 B2
R101| C1 u3 D.1
R102| B.1 U4 DA
R103| B.1 us c1
R104 | B.1 ue ci1
R106 | B.1 u7 c.1
R107 | B.1 us D.1
R108 | B.1

R109 | B.1 VR1 A2
R110| B.1 VR102| A1
R111] A

R112| AY w1 D1
R113| A1 w2 c.1
R115| A1 w3 C.1
R116 | A1 w4 c.1
R117| A1 ] D.1
R118( A1 w6 D.1
R118| A1 w7 Al
R120| A1

R121| A1

R122| A1

R123| A1

R124| A1

R125| A1

R126 | B.1

T D2

Service Sheet 1-10
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Model 8657B
CHANGES
All serial prefixes On the A4 Schematic Diagram:
e L15/16 - Add an asterix to these parts to indicate that they are select on
test parts.
2928U and above On the A4 Schematic

¢ R118 - Change the value to 00
L101 - Change the value to 1 uH
C30 - Change the value to 68P

rev.20MARY] Service Sheet 1-10.1
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NOTES

1. For an explanation of schematic symbols,

see

"SCHEMATIZ DIAGRAM NOTES" in Section 8.

2. Chassis ground is achieved by mechanical contact through
nuts holding PC board to frame.

LOGIC LEVELS

TTL CHOS
HIGH 2V 3.5V
LOW 8.8V 1.5V

1S MORE NEG. THAN
1S MORE POS. THaN

OPEN | HIGH UNDEF .
GROUND | LOW LOW

P/0 A4 HIGH FREQUENCY LOOP

SCE REVERSE SIDE

Service

Model B6S57/B

=y

Service Sheet 2



e

Model 8657B Service

Service Sheet 2

HIGH FREQUENCY LOOP AMPLIFIER AND CONTROL
PRINCIPLES OF OPERATION

General

Latched data in the High Frequency Loop Data Shift Register will select the Notch Filters (refer to
Service Sheet 1), the Gain Compensation, and the Sideband that the High Frequency Loop will lock

on.

A High Frequency Loop Lock cycle is started by the SDA input from the Microprocessor Assembly
or the Out-Of-Lock Detector by triggering the High Frequency Loop One-Shot. The High Frequency
Loop One-Shot output pulse causes the Side Band Select Control and Loop Amplifier Ramp Control
to ramp the Loop Amplifier to its Maximum voltage. When the High Frequency Loop One-Shot
times out, the Loop Amplifier voltage will ramp down. As the voltage ramps down, the High
Frequency Loop VCO’s frequency will sweep from high, 1040 MHz, to low, 520 MHz. During this
sweep, the VCO's frequency will pass through a valid High Frequency Loop lock point. At the lock
point, the Sampler will output a beatnote. The beatnote is amplified and detected by the Beatnote
Detector. The Beatnote Detector outputs a clock pulse to the Side Band Select Control to terminate
the Loop Amplifier’s voltage ramp at the lock point. See Figure 1.

Beatnote Amplifier

When the VCO frequency is swept over its frequency range and a lock point is encountered, 2
beatnote will be generated by the Sampler. The beatnote starts out as 2 high frequency sine wave
that decreases in frequency and increases in amplitude. See Figure 1, High Frequency Loop Control
Timing Diagram. The beatnote from the sampler is amplified by the Beatnote Amplifier, U3, and is

applied to the Beatnote Detector, U7C.

Capacitor C87 and resistor R53 are a high pass filter to couple the beatnote into the amplifier. The
amplifier voltage gain is set by R57 and R58. C90 and C91 are power supply bypass capacitors.

Beatnote Detector

The Beatnote Detector senses the presence of a valid beatnote and generates a negative going pulse
to clock the sideband select control flip-flops USA and U8B.

Diode CR14 and capacitor C92 detect the positive peak of the beatnote sine wave from the amplifier
and converts it to a positive voltage. The voltage is applied through resistor R66 to the negative input
of comparator U7C. When the voltage at the negative input becomes greater than the threshold
level set at the positive input, the comparator output goes low (0V). The comparator’s threshold
voltage is set by R67, R68, R87, and the comparator’s output. When the comparator output is high
(no beatnote), the threshold level at U7C pin 9 is set to approximately 0.2V by resistors R67, R68,
And R87. When the comparator output is low (beatnote detached), the threshold level is set to
approximately OV because no current flows through R67 and R87. This hysteresis in the threshold
level prevents the comparator from going back high until the voltage level from the detector has
returned to OV. (The low-going output pulse from the comparator is referred to as the birdie pulse.)
This birdie pulse clocks the Side Band Select Logic Control, U8A pin | and U8B pin 13.
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Service Model 8657B

Ramp Timing Control
' When the instrument’s frequency is changed, a 1 ms SDA strobe pulse from the microprocessor,
is applied to the High Frequency Loop One-Shot U6 pin 2. This strobe pulse starts the lock-up

procedure for the loop.

The strobe pulse triggers the High Frequency Loop One-Shot, a high to low 1.5 ms pulse is generated.
The pulse is applied to the Loop Amplifier Ramp Control ramp-up circuity and the Reset inputs
of the Sideband Select Control flip-flops USA and U8B. R60 and C95 set the one-shot pulse width.

R65 is a pull-up for the one-shot not Q output.

The negative pulse turns off diodes CR15, CR16, and CR17. When these diodes are turned off, CR18
turns on and applies a negative voltage — 15V through R78 to the negative input of Loop Amplifier
U4. This negative voltage causes the output voltage of the Loop Amplifier (integrator) to ramp up.
The negative pulse from the one-shot applied to the Reset inputs of flip-flops USA and U8B causes
the Sideband Select Control’s Q outputs goes Low and not Q outputs goes high.

The high not Q output at U8B pin 7 does three things. It turns on transistor Q8 sideband switch which
grounds the positive input to the Loop Amplifier U4. This removes the Sampler signal from the loop
amplifier. Transistor Q10 is also turned on and provides a path to ground for capacitors C98 and
C34 (refer to Service Sheet 1) to prevent any charge from being developed on the capacitors when
the tune voltage is changing Also, the output not Q high turns on CR19 forming a voltage divider
between R79 and R81 which turns off CR20. When CR20 is off, CR2! turns on and applies +15V
through R80 to the negative input of the Loop Amplifier U4. Normally a positive voltage would
cause the amplifier to ramp downward. However, when CR2! first turns on, CR18 is also turned on.
Since the resistance of R78 is less than that of R80, the net effect is that the Loop Amplifier’s output
continues to ramp up. The amplifier will continue to ramp up until the positive rail of the op-amp
is reached, +14V. The amplifier will remain railed to the high side until the one-shot U6 times-out
and its output goes high. At this time CR15, CR16, and CR17 turn on and CR18 turns off. CR21 is
still on which causes the loop amplifier’s output voltage to ramp down. At this time, the Side Band
Select Control is active and determines the proper sideband to lock the High Frequency Loop.

Sideband Select Control/Loop Amplifier Ramp Control

The Side Band Select Control determines if the High Frequency VCO locks at a frequency above or
below 715 MHz. When the VCO’s frequency is greater than 940 MHz, the 250 MHz or 300 MHz IFs
are used to lock the loop. The loop can only lock on the upper sideband in these two IFs. When
the VCO’s frequency is 940 MHz or less, the 50, 100, 150 or 200 MHz IFs are used to lock the loop,
and the loop can lock on the upper or lower sideband. Therefore, in the lower four IFs there are
two lock points, one above the VCO frequency of 715 MHz and one below the VCO frequency of
715 MHz. When an IF frequency is passed by the Notch Filters, the correct sideband is selected by
the data bit at pin 1 of Shift Register US5. If the data bit is low, the loop is to lock on the upper
sideband. If data bit is high, the loop is to lock on the lower sideband. R51 and RS2 convert the
voltage at U5 pin 1 to TTL levels which drives the set input of USA at pin 4.

When the Ramp Timing Control High Frequency One-Shot Ué times-out (pulse goes from low to
high), the Side Band Control logic flip-flops, USA and U8B, have been Reset by the Low pulse and
the Loop Amplifier, U4, output voltage is approximately +14V. When the Reset inputs at USA pin
15 and at U8B pin 14 are high, the Side Band Select Control becomes active to select the correct
sideband for the loop to lock. The high not Q output of U6 also turns diodes CR15, CR16 and CR17
on which turns CR18 off. U8B’s not Q output at pin 7 is high. Diode CR19 is on, CR20 is off, and
CR21 is on. With CR21 turned on, the Loop Amplifier’s output voltage (VCO’s tune voltage) starts
ramping down. The VCO’s frequency is tuned from high, 1040 MHz, to low, 520 MHz. As the VCO
frequency goes through a valid lock point, a birdie is generated by the Beatnote Detector U7C from
the sampler input and applied to the CLK inputs of the flip-flops USA and US$B.
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When the Sideband Control bit at U8A’s set input (pin 4) is low, Sideband Select Control’s U8BA is
not clocked. U8A’s Q output is set high. U8B’s Q output is low and not Q output is high. The J
input of U8B is High and the K input remains Low. The set input ot U8B is tied High and U8B
will clock on each clock received. With U8B’s J input High and K input Low the first birdie clock
received clocks its Q output High and not Q output Low. The High Frequency Loop’s VCO locks
on the upper sideband. The first beatnote received from the Sampler.

A high Sideband Control input to the set input of U8A allows it to clock on each clock received.
UBA’s Q output is set low, and U8B’s Q output is low and not Q output is high. The first birdie
clock received clocks both USA and US8B. The first birdie clocks U8A’s Q output High and not Q
output Low, since its J input is High and K input is Low. The outputs of U8B will not change on
the first clock with its J input Low and K input Low. The first Sampler beatnote is skipped and

the VCO’s tune voltage and frequency continues to ramp down. The next Sampler beatnote and
Beatnote Detector birdie clock clocks the not Q output of U8B low. The High Frequency Loop
VCO locks on the lower sideband.

When the not Q output of U8B goes Low, diode CR!9 turns off and no current flows through R79
thus the cathode of CR20 is pulled low through R81 and CR20 is turned on. CR21 now turns off
and the Loop Amplifier output voltage stops ramping downward. At this point, transistor Q8 and
Q10 turns off, the Sampler output is applied to the Loop Amplifier, and the High Frequency Loop

locks-up.

Example

Let's take an example.
1. Enter Keyboard Invoked Test No. 3 by pressing the SHIFT key, and then the INCR SET key.

2. Press the AMPT € key three times until the number 3" appears in the MODULATION Display.
3. Press INCR SET key and “00” should appear in the AMPLITUDE Display.

Keyboard Invoked Test No. 3 allows you to enter data to the Signal Generator while the test is
running.
1. Press the AMPT € key four times until a “7” is displayed in the AMPLITUDE Display.

2. Press INCR SET. The Signal Generator will go through it’s power-up routine and will be ready
to accept data. The test will continue until the Signal Generator is reset.

3. Set the Signal Generator’s Frequency to 550 MHz. See Figure 1, High Frequency Loop Control
Timing Diagram.

NOTE

With the Signal Generator tuned to 550 MHz, and Service Function 3
initiated, the High Frequency Loop is unlocked by the SDA signal from the
Microprocessor. The VCO tune Voltage is reset to +14V and then ramps
downward to -5V while the HF Loop VCO locks at 550 MHz. At time T5,
the SDA signal unlocks the loop again. The cycle repeats itself again.

The High Frequency Loop VCO is to lock at a frequency of 550 MHz. The sideband select data bit
at pin 1 of Shift Register US is high. The loop is to lock on the lower sideband. The 150 MHz Notch
Filter is not selected, and the 150 MHz IF is passed to the Sampler. The other IFs are filtered out by
the Notch Filters selected. The input frequency to Mixer A4U1 is 700 MHz. See Figure 1. At time
T1, the SDA data bit triggers the High Frequency One-Shot U6. The Loop Amplifier’s output voltage
at W4 is ramped high and remains high until U6 times out at time T2. The VCO’s frequency has
been swept high, 1040 MHz. At time T2, the VCO tune voltage and frequency starts to ramp down.
At time T3, the VCO's frequency is 850 MHz. The IF is 150 MHz, 850 — 700 = 150, and a beatnote
is received from the Sampler. The beatnote is amplified and detected by the Beatnote Detector. The
Beatnote Detector sends a birdie pulse to clock the Side Band Select Control. The loop would lock
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but the high sideband select data at US pin | will cause the Side Band Select Control to skip the first
birdie pulse, the upper beatnote at time T3. The loop is prevented from locking at 850 MHz.

The VCO tune voltage and frequency continue to sweep down. At time T4 the VCO’s frequency has
swept down to 550 MHz and the IF is 150 MHz, 550 —~700 = —150. A beatnote is received from the
Sampler. The beatnote is amplified and detected by the Beatnote Detector. A birdie pulse is output
to the Side Band Select Control. The Side Band Select Control stops the Loop A Amplifier from
ramping down and the High Frequency Loop VCO locks on the lower sideband, at time T4. The
loop is locked at 550 MHz. The High Frequency Loop VCO remains locked until time T5 when a
SDA is received and the High frequency Loop One-Shot is triggered. The process is repeated.

Out-of-Lock Detector

When the frequency of the instrument is changed, the loop will go through its lock-up procedure to
change to the new frequency. During the lock-up procedure, the Loop Amplifier’s output voltage
is ramped to its highest value and then ramped downward. During normal operation the loop will
lock during this downward voltage ramp. However, if for some reason the loop has not properly
settled, it may not lock during the downward ramp. If this is the case, once the ramp voltage gets
below ~7V (VCO frequency < 520 MHz), then the voltage at the positive input of the comparator
U7D drops lower than the negative input and the Out-Of-Lock Detector’s, U7D, output goes low.
The low transition from the comparator triggers the Ramp Timing Control’s High Frequency Loop

One-Shot which restarts the loop lock-up procedure.

R75 and R74 set the —7V threshold on the Loop Amplifier output voltage. R76 is a pull-up resistor
for the U7D comparator.

Gain Compensation

The VCO gain is not constant over its frequency range; therefore, the gain of the loop changes with
frequency. To compensate for this non-linear condition, lead-lag network C101 and R70 and lead-lag
network C102 and R72 are switched in. U7A and U7B are open collector comparators which act as
switches to turn on and off the switchable lead-lag networks. R69 and R7! are protection resistors
for the comparator inputs. A logic High from the High Frequency Loop Data Shift Register US pin 2
will make the volitage at the negative input of U7A higher than the positive input. This causes the
output transistor in the comparator to turn on thus switching in the lead-lag network C101 and R70.
A logic High from US pin 12 switches the output of comparator U7B Low and lead-lag network

C102 and R72 is switched in.

Loop Amplifier

The loop amplifier U4 serves as an integrator for frequencies less than 15 kHz and a non-inverting
unity gain amplifier for frequencies greater than 15 kHz. Resistor R59 and capacitor C96 serve as
the ac feedback network for the integrator portion of the amplifier. The lowpass filter created by
R63 and C97 rolls off the integrator portion of the amplifier as the non-inverting portion of the
amplifier starts occurring. The non-inverting unity gain portion of the amplifier is achieved through
the feed-forward network R62, C98, and R64.

Resistor R82 creates a constant positive offset voltage on the negative input to the amplifier. This
forces the amplifier output voltage to slew down if the loop is unlocked. Capacitors C93 and C94

are power supply bypass capacitors for the amplifier.
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+14V
TUNE VOLTAGE \

(Adwa) -2‘6 N\

SAMPLER INPUT +2V
(o) v H- H H

BEAT NOTE AMPLIFIER
(A4TP13) ov # # H
BEAT NOTE DETECTOR +5v 1 i ] ] 1}
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HF LOOP ONE—-SHOT +5V
(A4UB PING) ov
i
SIDEBAND SELECT CONTROL =5V
(A‘UB. PINB) ov 4 L———
T1 T2 T3 Ts s Tg T77g
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Figure 1. High Frequency Loop Control Timing Diagram.
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TROUBLESHOOTING

Procedures for checking part of the A4 High Frequency Loop Assembly circuits are given below.
The area or points to check are marked on the schematic by a hexagon with a check mark and a
number inside, for example, (/1> Fixed voltages are shown on the schematic inside a hexagon, for

example, <2v_£02v_>. Transistor bias voltages are shown without tolerances.

Troubleshooting Help

Block Diagram 2
Table 4-1. Abbreviated Performance Tests

Table 5-2. Post-Repair Adjustments

Test Equipment

Digital MUultimeter .. ... i e HP 3466A
OSCI0SCOPE . . o ettt HP 54100A
OscilloscoPe, ANAIOZ .. o oo vneie it et e e e HP 1740A
Oscilloscope | Megohm Probe Pod, Chan 2 .............iineeeee i, HP 54003A
Oscilloscope Active Probe, Chan 1 ... .. ... ... . .. . .. e, HP 54001 A
Oscilloscope Probe. ... ... oot HP 54003-61617

{Zi>HF Loop Data Shift Register

4. Set the Signal Generator as follows:

FreqQUENCY . . et e e 650 MH=z
AMPIUAe . . .. e -10 dBm
ModUlation. ... e Off
5. Verify A4US5 output levels for the frequencies indicated in Table 1.
Table 1. High Frequency Loop Control Logic.
A4US5 Digital Logic Levels”
Signal Side-
Generator IF SEL (L) Notch Filters** Band Gain
Frequency Select Compensation
(MH2)
300 250 200 150 100 50 DC
Pin18 | Pin11 | Pin10 ]| Pin 9 Pin 8 Pin3 | Pin17 | Pin1 | Pin12 | Pin2
650 L L L L L H H H H H
700 L L L L L L L L H L
750 L L L L L H H L H L
800 L L L L H L H L H L
850 L L L H L L H L H L
900 L L H L L L H L H - L
950 L H L L L L H L H L
1000 H L L L L L H L L L
* Digital Levels: H > 12 Vde, L < 0.5 Vdc.
“ A notch filter that is selected filters out that IF sideband. Therefore, the required IF sideband filter is not
seiected in order to pass the required frequency.
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{ZzZ>Loop Amplifier, Out of Lock Detector, Beatnote Detector

The High Frequency Loop is unlocked and placed in a continuous sweep mode by placing AdW2
into the W2A position and then clocking the High Frequency Loop one-shot. Sideband Select
Control is disabled and will not detect the lock point and the Loop Amplifier will continue to sweep
through the tune voltage range of =7V to +14V as seen at A4W4. The Out of Lock Detector and
High Frequency Loop One-Shot will continue to reset the Loop Amplifier as seen at U6 pin 6.

1. Set the Signal Generator as follows:

FREQUENCY . ..o et oo e 800 MHz
AMPLITUDE ..o v e oot e e e e e ~10 dBm

2. Switch the Signal Generator to STBY.
3. Place A4W2 in the W2A position.

4. Set the oscilloscope as follows:

Chan 1

ChiMode................. e e e e Normal
(ol T 11 - U e On
D £0) B 574 5 ) &2 U 10.0V
(03 23 23 3 SR ..... 00V
Chan 2

Ch 2 MO . o oo et e e e e e e e e Normal
L0 Y2 T3] - e ~..0n
AT20) B 42775 1 A"/ NN 4.0V
OFF S ET .ot e e e e e e e e e e e e e 360 mV
Timebase

L3 2002 ) (/728 2ms
DELAY .t e et eieraeaaaas 0.0s
Delay Ref @t. ... iiieiiie ittt it it e, Left
Lo « R P Trg’'d
Trigger

710 g (T =3 Edge
T SrC o e e Chan |
TRIG LEVEL .. ittt e e 0.0 mV
Y10 - Pos
2 03 L Lo & 220 U U RGO Time
Display

Display MoOde ...ttt e aia e i Normal
DISPLAY TIME . ittt ettt it 200 ms
(Y s 1T ) o =) -5 « O ON
(€] < T LR AP S Grid

5. Connect Channel | to YCO Tune at AdW4,

6. Connect Channel 2 to A4U6 pin 6.

7. Switch the Signal Generator back ON. Verify that the oscilloscope display shown in Figure 2 is
correct.

8. Connect Chan 2 to A4W2, open pin. Verify that the oscilloscope display shown in Figure 3 is
correct. )
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4 \ N
T ! N o N N

ov ov

Figure 2. VCO Tune and High Frequency Figure 3. VCO Tune and Beatnote Detector.
Loop One-Shoot.

{Z3>Beatnote Detector

Beatnotes from the 13 MHz Low Pass Filter at W] (refer to Service Sheet 1) are compared to the
amplified beatnotes at A4TP10 and the detected beatnotes at A4W2 (open pin). If no beatnotes are
present out of the 13 MHz Low Pass Filter, check the circuits associated with Service Sheet 1.

1. Set the Signal Generator as follows:

FreQUeNCY . . . ot e e 750 MHz
AMPIUAe . . ... e et —10dBm
2. Switch the Signal Generator to STBY.
3. Place A4W2 in the W2A position.
NOTE
The beatnotes in Figures 4 and 5 can not be checked with the digital
oscilloscope. The AP 17404 analog oscilloscope (obsolete) or equivalent can
be used.
4. Set the oscilloscope as follows:
TRIGGER ..o e e e Channel A
0. 8 07 4 0 AN 2 ms
Channel A VOL TS/ DIV i it ettt eaaeeaaeaanannnn 0.005V
Channel B VOL TS/ DIV ...t et e e eaeeateaaannn 0.1v

5. Connect Channe! A to A4W1.
6. Connect Channel B to A4TP10.

7. Switch the Signal Generator back ON and verify that the oscilloscope display shown in Figure 4
is correct.

8. Connect Channel B to A4W2, open pin, and verify that the oscilloscope display shown in
Figure 5 is correct. Place A4W2 back to the W2 position.
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Figure 4. Beatnote Amplifier. Figure 5. Beatnote Detector.

{Z+>High Frequency Loop Keyboard Invoked Test.

The Signal Generator has a special Keyboard Invoked Test for troubleshooting the A4 High
Frequency Loop. During the test, data from the Microprocessor starts a new lock-up cycle every
10 ms. During every lock-up cycle, the Loop Amplifier’s output voltage ramps up to approximately
+14 Vdc and then ramps downward until the proper beatnote is detected, at which point the loop
should lock. The loop stays locked until the Microprocessor begins the next lock-up cycle. Full
front panel control is maintained while the test is running. This allows loop lock-up to be checked

at any frequency setting.
1. Set the Signal Generator as follows:

| 3 e 111 1 =2 27 550 MHz
- - o) <) £ = 7 -10 dBm
2. Set the oscilloscope as follows:

Channel 1

ChlMode.:....oviiviiiiiiiiinnann.. e e e e ‘Normal
Lt T O 0T ) On
V0 ) B 374 > /25 10.0V
(03 28 215 25 Y AN 0.0V
Channel 2

Ch2Mode. ... iiieiiii i ieiiiaaianann ettt eeee e Normal
Lod W 01 . On
70 3 B 1775 ) (/2 A 2.0V
10 23200 1 O 2.0V
Timebase

LY (72 53 2R 2 ms
)3 % 57 GRS 0.0s
Delay Ref al. .. . e Left
1« J R e e Trg'd
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Trigger

Trigger Mode . ... ..o e Edge
7~ 07 ¢ < Chan |
TRIG LEVEL .. e e e e e e e e et 7.0V
IO .« i e e, Pos
HoldofT ... . e e e e Time
Display

Display Mode ... .. e Normal
DISPLAY TIME . . e e e 200 ms
Dt S Creen ...t e ON
Graticle ........... et ettt e e Grid

3. Connect Chan | to the VCO Tune at A4dW4.

4. Connect Chan 2 to A4W2.
5. The test routine is “entered” to start the test and then “exited” to regain control! of the front

panel. The test continues to run until the instrument is reset.

e Enter the Keyboard-Invoked Tests by first pressing the SHIFT key and then pressing the
INCR SET key. A *1” should be shown in the MODULATION display window.

e Enter the High Frequency Loop Test by pressing the AMPTD © until a *3” is shown in
the MODULATION display window.

o Start the test routine by pressing the INCR SET key. “00” should be shown in the
AMPLITUDE Display window. '

o Exit the Keyboard-Invoked Tests by pressing the AMPTD € until a “7” is shown in the

MODULATION display window, then press the INCR SET key. The Signal Generator
should go through it’s power-up routine and then display a front panel setting of 550 MHz

and —10 dBm.

. Verify that the oscilloscope display shown in Figure 6 is correct. ‘Note the lock-up point of

approximately —5.0 Vdc on the Channel A display and that lock-up occurs on the second
beatnote detected during ramp down of the Loop Amplifier.

. Change the frequency of the Signal Generator to 850 MHz. Verify that the oscilloscope display

shown in Figure 7 is correct. Note the lock-up point of approximately +0.4 Vdc on the Channel
A display and that lock-up occurs on the first beatnote detected during ramp down of the Loop

Amplifier. :

. Reset the Signal Generator by pressing the SHIFT key and then pressing the 0 key, PRESET.

A\ T\ M

HA [

) \ 1 \

——
D e ——

n
ls

T |

Figure 6. Loop Amplifier —5.0 Vde Lock-Up.

Figure 7. Loop Amplifier +0.4 Vdc Lock-Up.
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A4 Component Coordinates (1 of 2)
comMP | XY compP | XY COMP | XY comMP | XY comP | XxY coMP | XY
(o] B,1 cs9 c2 ci151 B.1 CR18 | D1 L106 | A1 R26 D.2
c2 B.1 ce0 c2 c152 B.1 CR19 | D1 L107 Al R27 D2
c3 c.1 c61 c2 ci1s3 | BAa CR20 | D.1 Lt108 | A1 R28 D2
ca D.1 ce2 c2 Cis4 | C1 CR21 | D1 L109 | A1 R29 c.1
cs D1 cs3 c2 ciss | B.1 CR101{ B. L1110 | B.1 R30 c2
;-] D2 c64 c2 C156 B.1 CR102| B.1 L1111 Bl R32 B.2
c7 B.2 Cc65 c2 c157 B.1 R33 B2
cs c2 c66 c2 cise | B.1 K| Al MP1 D1 R34 c1
co A2 cs7 c2 c159 | B.1 R35 B2
cio | A2 ce8 c2 c161 Al L B. Q2 A2 R36 B2
c1 A2 ces c2 c162 B.1 L2 B Qs B.2 R37 A2
c12 D2 Cc70 c2 c163 | A1 L3 8.1 Qs D.2 R38 A2
c13 A2 cn c2 ciss | Al L8 D1 Q7 D.2 R39 A2
cié A2 c72 c2 C165 | A1 LS c2 Qs D. R40 ci
c16 D2 c73 c2 ci166 | B.1 L0 A2 Q9 c.1 R41 c
c17 D2 C74 c2 c167 B.1 L1 D.2 Q10 D.1 R42 D1
c18 A2 c7s C2 cies | An L13 A2 Q101 | B.1 R43 D.1
c19 D2 Cc76 c2 cles | AN L1s D.2 Q102 | B R44 c.1
c20 D2 c77 8.2 c170 | A1 L16 D2 Q103 | 8 R4S c2
c21 A2 Cc78 B2 cin Al L19 A2 Q104 | 81 R46 cz2
c24 D2 c79 D2 ci72 | A1 L20 D.2 Q105 | A1 R47 c2
c25 D.2 c80 c2 c173 | A1 L21 B2 Q106 | A1 R48 c2
c26 D2 cs1 c2 ci7a | AN L22 c2 R49 c2
(or]] D.2 cse3 c2 cars | A L23 D.2 R1 D.2 RS0 c1
c29 D.2 cs4 c2 c176 | A1 L24 D2 R2 D2 R51 c1
c30 A2 css c2 c177 B.1 L2s B2 R3 D.2 RS2 ci
c31 D.2 C86 c2 c178 B.1 L26 8.2 RS A2 R53 Da
c32 D2 cs7 D1 L27 c2 R6 A2 R54 D.1
c33 A2 css C. CR1 B.1 L28 B2 R7 A2 RS5 D1
C34 D.2 c89 (o4 ] CR2 D.2 L30 B2 R8 A2 RS6 D.1
c3s D2 Cs0 D1 CR3 D2 L31 B2 R9 A2 RS7 D.1
C36 | A2 co1 D1 CR4 D2 L33 c2 R10 A2 R58 0.1
c37 D.2 ce2 o R ] CR5 D.2 L35 c2 R11 D2 RS9 D.1
c38 B2 cs3 D1 CR6 D2 L36 c2 R12 D.2 R60 c.1
c39 D.2 co4 D.1 CR7 c2 37 c2 R13 D2 R61 D1
c41 B.2 Cc9o5 c.1 CR8 c2 L38 C2 R14 D2 R62 D.1
ca2 D2 Cc96 D.1 CR9 c2 L3s c2 R1S A2 R63 D.1
C43 B2 c97 D.1 CR10 c2 L41 D.2 R16 A2 R&64 DA
ca4 D.2 co8 D.1 CR11| C2 142 c2 R18 D2 R65 ca
c45 D1 c99 ca CR12| C.2 143 c1 R20 D2 R66 (oR
ca7 B.2 c100{ DO.1 CR13| B2 L0 | B R21 D2 RE7 c1
c49 B.2 cin| ci CR14 | D1 L101 B.1 R22 D2 Re8 c.1
cs0 8.2 cio2| C1 CR15| D.1 L102 B.1 R23 B2 RE9 ca
cs1 8.2 cio3| c1 CR16| D1 1103 | B.1 R24 D.2 R70 C.1
cs3 c.2 ci150| B CR17| D1 L105 B.1 R25 D2 R71 c1

Service
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A4 Component Coordinates (2 of 2)

COMP X,Y COMP XY COMP | XY coMP X.Y compP XY
R72 c1 ™ Al
R74 c1 TP2 A2
R75 ca TP3 A2
R76 C1 TP4 A2
R78 D1 TPS A2
R79 D1 TP6 B2
R80 D1 TP7 8.2
R81 D1 TP8 D.2
R82 D.1 TPS D2
R&3 D1 TP10 D1
R84 C1 TP11 ca
R&S C.1 TP12 c.1
R86 B2 TP100| B.1
R87 (oh ] TP101] A
R88 D.1
R89 c2 U1 A2
R100) B.1 U2 2
R101} C1 u3 D.1
R102| B.1 U4 D.1
R103}| B.1 us C1
R104| Bt ue C1
R106| B.1 u7 (oR}
R107 | B, us D1
R108] B.1
R109 | B. VR1 A2
R110| B.1 VR102| A1
R111 | At
R112| A1 w1 D1
R113 | A1 we (oR ]
R115| A1 W3 C1
R116 | A1 we c1
R117 | A1 W5 D1
R118| A, L DA
R119] A1 w7 Al
R120| A1
R121 | A1
R122| A3
R123 | A1
R124 | A1
R125| A1
R126 | B,1
T D2
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NOTES

1.

o N O N P+WN

For an explanation of schemetic symbols,
see "SCHEMATIC DIAGRAM NOTES" in Section 8.

Printed circuit trace inductor.

Printed circuit trace capacitor.

Service test point. Pin of dual-in-lime test socket Jl or JZ.
Chassis grounc is achieved by mechanical contact through

nuts holding PC board to frame.

PC board shipped wiith jumper irmstalled. In for normal operation.
Out for service.

L7, 16, 27 and 57 present an impedance 1208 ohms at 128 MHz to
650 MHz and 9080 ohms at 652 “Hz to 1300 MHz.

Bottom view ard schematic diagram of A4Ul are as follows:

A4Ul MIXER
BOTTOM VIEW

3ue Case
o o o ol OGround
‘1 2 3 4

A4Ul MIXER
in j ] 1
LA
ﬁ #
i
iy

The mismatch caused by inserting a S0 ohm

impedence Adapter Probe into ihe S8 ohm transmission line

(at the RF Test Points), decreeses power level readings.

At some freguencies the decreese is more than 3 dB, at others
less than 3 dB.

Indicates factory selected pari. Typical value shoun.
Refer to Section 5 for selection procedure.

Service

Mogel 86578
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/0 A4 HIGH FREOUENCY LOOP
AMPLIFIER AND CONTROL

SEE REVERSE SI1DE
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FREQUENCY MULTIPLIER
PRINCIPLES OF OPERATION

General

The 50 MHz reference is multiplied by 16 to 800 MHz. It is mixed with the phase locked 60
to 110 MHz signal from the Low Frequency Loop Assembly. The Mixer's output is amplified
and applied to a2 Bandpass Filter that passes the difference frequency 690 to 740 MHz. The input
frequencies to the Mixer are phase locked to the 50 MHz reference. Therefore, the Mixer’s output
serves as a reference to lock the High Frequency Loop. The 800 MHz output is also applied to the

Output Assembly (refer to Service Sheet S).

Frequency Multiplier .

The 50 MHz +16 to +19 dBm input from the Reference Oscillator is applied to the Power Splitter
consisting of R1, R2, R3, and R4. One output of the Power Splitter goes to the Sampling Bridge of
the High Frequency Loop (shown on Service Sheet 1). The other output is ac coupled by C2 to Q8,
the first multiplier stage. Subsequently, the 50 MHz is doubled four times to a frequency of 800 MHz.

Each of the four multiplier stages (Q8, 7, 6, and 5) is dc biased so the transistor operates in its
non-linear region thus generating harmonics. The output of each stage is filtered by a bandpass
filter at 100, 200, 400, or 800 MHz. This passes the doubled frequency and filters out the input
frequency and other harmonics. Since the stages are electrically equivalent, only the first stage will
be discussed in detail. Note, however, that the 800 MHz filter utilizes printed circuit trace capacitors
and inductors instead of discrete capacitors and inductors.

Resistors RS and R6 divide the +5 Vdc supply voltage to dc bias the base of Q8 at approximately
+1.0 Vdc without the 50 MHz signal connected. Resistor R7 is the emitter bias resistor. Capacitor
C6 bypasses the ac emitter signal to ground. Inductor L2 is an RF choke. Capacitor C3 is an RF
bypass. Capacitor C4 ac couples the output to the 100 MHz Bandpass Filter. The 800 MHz output
of the last multiplier stage QS is applied to the 800 MHz Bandpass Filter on the output Assembly A6

(shown on Service Sheet 5) and to Buffer Amplifier No. 1.

Buffer Amplifier No. 1/Mixer U1

The 800 MHz signal is coupled to the base of Q3 through resistor R11, the circuit board transmission
line, and capacitor C13. The transmission line serves to isolate Q3 from the input. DC current flows
through resistors R14 and R15 to dc bias the base of Q4. Since the emitter of Q4 is also connected to
the +5V(F) supply by resistor R18, the emitter voltage will be approximately 0.6 Vdc more positive
than the base. The current through resistor R18 is determined by the voltage difference between
the +5 Vdec supply and the voltage at the emitter of Q4. The current through R18 takes two paths.
One path is into the emitter of Q4 and out at its collector. This current minus the base current
of Q4 is the base current of Q3. The other path for the current from R18 flows through Li2 and
into the collector of Q3. The base to collector current ratio depends on the dc current gain of Q3.
Therefore, the total current from R18 is equal to the emitter current of Q3. Inductor L11 is an RF
choke while L12 serves as a matching element. Capacitors C15, C20, C21, and C58 are RF bypass
capacitors. Capacitor C24 ac couples the output of Buffer Amplifier No.1 to Mixer Ul. The other
input to Mixer Ul is the 60 to 110 MHz from the Voltage Controlled Oscillator (refer to Service
Sheet 9). The difference output of 630 to 740 MHz is ac coupled to Buffer Amplifier No. 2.

Service Sheet 3-1



Service Model 8657B

Buffer Amplifiers No. 2 and 3

" The dc current flowing through resistors R25 and R26 dc biases the base of Q2 at approximately
2.0 Vdc. Resistor R27 is the emitter bias resistor and capacitors C36 and C37 are the emitter resistor
bypass to ground. Inductor L24 is an RF choke while capacitors C38 and C39 are RF bypass
capacitors. 123, L25 and C41 all serve as matching elements. The output of Buffer Amplifier No.
2 is ac coupled to the Compensation Network by capacitor C4l. The Compensation Network is
adjusted to keep the 690 to 740 MHz flatness within £1.5 dB. The signal is ac coupled to Buffer
Amplifier No. 3 which functions the same as Buffer Amplifier No. 2. The output of the buffer
amplifier passes through Bandpass Filter FL1 which passes the difference frequencies (between 690
and 740 MHz) from the Mixer, and filters and eliminates all the other frequencies. A frequency
between 690 and 740 MHz goes to the Mixer in the High Frequency Loop (refer to Service Sheet 1)
to serve as a phase locked reference for the A5 Voitage Controlled Oscillator.
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TROUBLESHOOTING

Procedures for checking circuits of the A8 Frequency Multiplier Assembly are given below. The
areas or points to check are marked on the schematic by a hexagon with a check mark and a number
inside, for example, I3 >Fixed voltages are shown on the schematic inside a hexagon, for example,

.{2v %02V » Transistor bias voltages are shown without tolerances.

Troubleshooting Help

Block Diagram 2
Table 4-1. Abbreviated Performance Tests

Table 5-2. Post-Repair Adjustments

Test Equipment

Measuring Receiver ... ... ..ouiuinini e HP 8902A
SensOr MoOAUIE . ...ttt e e titeeeeea i HP 11722A
Digital MUlImeter ... ... ..ottt HP 3466A
Adapter Probe . .. .. oo it e HP 1250-1598
Adapter N(f) t0 BNC(M). . ..o oninii it e e HP 1250-0077
Adapter BNC(H) to BNC(f) .. ... ooinii e HP 1250-0080

HP 08662-60075

Cable BNC(m) to SMC(f) . .. .o iiiiiiiiiii i iiiiie e et ieiieenaes

@Multiplier Stages Bias Voltages

1. Set the Signal Generator to any frequency.

2. Measure and verify the bias voltages as indicated in Table 1 with and without the 50 MHz
Reference Oscillator input signal connected at A8J3.

Table 1. Multiplier Stages Bias Voltages.

. 50 MHz Input Signal (Vde)
Transistor Connected | Not Connected
Q8-E (J2-Pin 2) +0.8 +0.23 to 0.47
Qs8-8 +1.0 +1.0
Q8-C +5.0 +5.0
Q7-E (J2-Pin 4) +0.8 +0.23 to 0.47
Q7-B +1.0 +1.0
Q7-C +5.0 +5.0
Q6-E (J2-Pin 6) +0.8 +0.23 to 0.47
QéeB +1.0 +1.0
QS5-E (J2-Pin 8) +0.8 +0.23 to 0.47
Qs5-8 +1.0 | +1.0
Qs-C +5.0 +5.0

Service Sheet 3-3
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Service
{Z2>RF Levels

1. Set the Signal Generator as follows:
3 -Te 1 T < T Any
Amplitude. ... i e it ittetat e, Any
By Yo LT TE V2 1< off

2. Set the measuring receiver with the sensor module precalibrated as follows:
Measurement . ... ..ottt ittt e aeee e RF POWER
B0 T o3 Log

3. Zero the measuring receiver and wait for the zero LED to go out.
4. Check the 50 MHz Reference Oscillator input to the Frequency Multiplier Assembly.
5. Disconnect coax cable W5 from A8J3, and connect the sensor module to W5 using the

appropriate cables and adapters. The level should be +16 to +19 dBm and the frequency
should be 50 MHz £100 Hz.

6. Reconnect W5 to the A8 Assembly.

Check the 60 to 110 MHz Low Frequency Loop input to the Frequency Multiplier Assembly.

8. Disconnect coax cable W3 from A8J4, and connect the sensor module to W3 using the
appropriate cables and adapters. The level should be -9 to —7 dBm.

. Reconnect W3 to the A8 assembly.
10.

Table 2 shows power levels at various points and the conditions for measurement. Verify that
each level is within the required range by connecting the sensor module to each point using

the appropriate cables and adapters.

NOTE

The mismatch caused by insertion of the 50 ohm input impedance adapter
probe into the 50 ohm transmission line (at the RF Test Points), decreases
power level readings. At some frequencies the decrease is 3 dB, and at others

it is less than 3 dB.
Table 2. RF Power Levels.
RF Power Levels (dBm) at Measurement Locations
Conditions
w10 ‘TP3 TP2 ™1 A8 Output to FL1

All Cables Connected +1 to +7 +2to +8 +2 to +8 -20to —14 0 to +6
W10 Not Connected +5 to +9 +5 to +9 +5 to +9 - -

Jumper Removed - - - -14 to —-10 -

FL1 Not Connected - - - - +2 to +7

Service Sheet
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Service

A8 Compenent Coordinates
COMP | XY COMP | XY [[comp | xY COMP | XY COMP | XY
c1 DA c45 C2 RS E2
c2 E2 c46 Al R6 E2
c3 E2 Cc47 Al R7 E1
c4 E2 c48 c2 R8 D.2
cs E2 cso A2 R9 E2
cs E1 cs2 A2 R10 E2
c7 E2 Cs4 A2 R11 B.1
cs E2 CSs5 A2 R12 D2
ce D.1 cs6 A2 R13 D.1
ci0 D.1 cs7 B.1 R14 A2
cn E2 css B.1 R15 B2
ci12 D2 R16 D.2
c13 8.2 5 A2 R17 B2
c14 D.2 J2 D.1 R18 A2
cis B.2 J3 E2 R19 DA
c16 D.2 34 E1 R20 0.2
c17 8.2 R21 D2
cis D2 L1 D.1 R22 D2
c19 D.1 2 E2 R23 0.1
c19 D.2 L7 D2 R24 D.1
c20 | B2 m B.2 R2S Al
c21 A2 L16 c2 A26 Al
c22 D.1 L24 Al R27 Al
c23 DA L27 c2 R28 c2
C24 B.1 140 Al R29 c2
c25 D.1 L57 B.2 R30 c2
c26 | D2 R31 Al
c27 | c2 MP1 B2 R32 c1
c28 | c2 MP2 ca R33 A1l
c29 | C.2 MP3 E1 R34 c.1
€30 | c2 MP4 A2 R3S A2
<) ] c.1 R36 A2
cR c.1 Q1 A2 R37 A2
c33 8.1 Q2 Al R38 A2
C34 | C1 Q3 B.1 R39 c2
< c1 o4 B.2
c36 | A1 Qs c2 ™ B.1
c37 | A Qs D2 TP2 B.1
c38 Al Q7 D2 TP3 B.1
C39 | A1 Qs E2 "
c40 | c2 Ut 8,1
C41 Al R1 E2
c42 c2 R2 E2 w1 B
c43 | 81 R3 E2
cas | c2 Ré E2
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CHANGES

2849V and above On the A8 Schematic Diagram:
e C13 - Change the value to 15p.
e G35 - Change the value to 47p.

Service Sheet 3-6 rev.01JULY90
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NOTES

1. For an explanation of schematic symbols,
see "SCHEMATIC DIAGRAM NOTES" in Section 8.

5. Chassis ground is achieved by mechanical contact through
nuts holding PC board to frame.

3. Matched for temperature characteristics.

4., Printed circuit trace inductor.

S. The mismatch caused bg inserting a 5@ ohm
impedence Adapter Probe into the 50 ohm transmission lire
(at the RF Test Points), decreases power level readings.
At some freguercies the decrease is more than 3 dB, at others
less than 3 dB.

* Indicates factory-selected part. Typical value is shoun.

Refer to Section’ S for selection procedure.

A6Q201, 2083, 285 A6U201, 202, 363

LOGIC LEVELS

TTL ECL EECL
HIGH 2V +4.2V 4S.1V
LOW e.8v +3.3V +4.7V

1S MORE NEG. THAN
1S MORE POS. THAN

OPEN HIGH LOW LOW
GROUND | LOW HIGH HIGH

Service

Model 86578

J

%

A8 FREQUENCY
MULTIPLIER

SCE REVERSE SIDE
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Model 86578

NOTES

1. For an explanation of schematic symbols,
cee "SCHEMATIC DIAGRAM NOTES" in Section 8.

2. Chassis ground is achieved by mechanical contact through

nuts nolding PC board to frame.
3 Matched for temperature cheracteristics.

Printed circuit trace inductor.

N

S.  The mismatch caused by inserting 2 58 ohm
impedence Adepter Proée into the S@ ohm transmission line
(at the RF Test Points), decreases pouwer level readings.
At some freguencies the decrease is more than 3 dB, at others
less than 3 cB.

* Indicates factory-selected part. Typical value is shoun.
Refer to Section 5 for selection procedure.

A60201, 203,205 A6U2081, 202, 303

LOGIC LEVELS

TTL ECL EECL
HIGH 2V +4.2V +5.1V
LOw g.8v +3.3V +4 7V

15 MORE NEG. THAN
1S MORE POS. THAN

OPEN H]GH LOW LOwW
GROUND | LOW HIGH HIGH

TOP INTERNAL VIEW - LEVEL 2

CC

N
N
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Service Sheet 4

OUTPUT
PRINCIPLES OF OPERATION

General

The 520 to 1040 MHz signal from the High Frequency Oscillator is input to the Output Assembly.
The signal takes one of three paths determined by the frequency selected at the front panel. The
signal is divided-by-1, 2 or 4. The signal is then passed through the Pin Diode Modulators and the
Voltage Tuned Filter for the divider path selected. The harmonic filtered output is then amplified

by the Output Amplifiers.

The Output Amplifier’s output is applied to the Peak Detector and to the output Attenuator. The
Peak Detector measures the signal’s level and with the Automatic Level Control (ALC) Loop keeps
the output level comstant. In the ALC loop, the Peak Detector’s voltage is compared to the
AM/Reference input voltage. The difference is amplified and coupled back to the PIN Modulator
which acts as a current controlled attenuator. The Attenuator provides amplitude control beyond

the range of the ALC Loop.

Divider, PIN Modulator, And Voltage Tuned Filter Path Selection

The Divide-by-1, Divide-by-2, or Divide-by-4 data control inputs from the VTF/Band Select Shift
Register And Driver, U410 (refer to Service Sheet 5), select the divide-by-1, divide-by-2, or divide-
by-4 path. The active divider’s control input is at a logic High (+12V), and the other two dividers
control inputs are at a logic Low (0V). The active divider control input turns on the divider’s power
supply, activates the PIN modulator, and selects the voltage tuned filter for that path. PIN Modulator
selection is accomplished by allowing current to flow through the diodes. The Voltage Tuned Filters
are controlled by the voltage output of U103B, C, or D (refer to Service Sheet 5). The 520 to
1040 MHz oscillator output signal from the High Frequency Loop Buffer Amplifier (+2 to +8 dBm)
is applied to the Output Assembly. The signal is ac coupled by C101 into the RF Dividers where
it is divided by one, two, or four depending on the output frequency selected at the front-panel.
The divider selected determines the signal path. The divide-by-1 path is selected when an output
frequency from 520 to 1029.999999 MHz, or less than 130 MHz is selected. The divide-by-2 path is
selected when an output frequency from 260 to 519.999999 MHz is selected. The divide-by-4 path
is is selected when an output frequency from 130 to 259.999999 MHz is selected.

Divide-By-1 Path

When the divide-by-1 path is selected, the divide-by-1 control output of the VIF/Band Select Shift
Register And Drivers is set high (+12V), (refer to Service Sheet 5). With the divide-by-1 control line
high, diode CR142 is turned off and PIN Modulator diodes CR101, CR102, and CR103 are selected.
The signal is ac coupled from the PIN Modulator through a 2 db impedance matching pad to the
divide-by-1 band Voltage-Tuned Filter. Diode CR124 is turned on and the signal is routed to the

High Band Output Amplifier.
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Divide-By-2 Path

In the divide-by-2 configuration, the divide-by-2 control input is set high (+12V) and diodes CR107,
CR108, and CR142 are turned on. With diode CR142 turned on, C106 couples the input signal to
U101 where it is divided-by-two. Divider U101 and Buffer Amplifier Q103 are turned on by the
positive voltage at the base of Q101 and Q102. Q101 switches the +5V to the divider’s Vcc input at
pin 14 turning the divider on. Q102 switches the +5V to Q103 biasing Q103 on. The output at pin
10 of Ul is dc coupled to Q103. The output of Q103 is coupled to the PIN Modulator by C111. The
positive divide-by-2 voltage also selects the divide-by-2 Pin Modulator diodes CR109, CR110, and
CR111. The signal is ac coupled from the PIN Modulator through a 2 db impedance matching pad
to the divide-by-2 band Voltage-Tuned Filter. Diode CR125 is turned on and the signal is routed to

the High Band Output Amplifier.

Divide-By-4 Path

In the divide-by-4 configuration, the divide-by-4 control input is set high (+12V) and diodes CR106,
CR116, and CR142 are turned on. With diode CR142 turned on, C106 couples the input signal to
U101 where it is divided by two. Divider U101 is turned on by the positive voltage at the base of
Q101. Q10! switches the +5V to the divider’s Vcc input at pin 14 turning the divider on, the same
as in the Divide-By-2 mode.

The output at pin 7 of U101 is applied to the input at pin 7 of the second divider, U102. Divider
U102 is activated when CR116 is turned on and Q104 switches +5V to pins 1 and 16. The positive
divide-by-4 voltage also selects the divide-by-4 Pin Modulator diodes CR117, CR118, and CR119.
The signal is ac coupled from the PIN Modulator through a 2 db impedance matching pad to the
divide-by-4 band Voltage-Tuned Filter. Diode CR126 is turned on and the signal is routed to the

High Band Output Amplifier.

PIN Modulator

The divide-by-1, 2, 4 PIN Modulators are identical. The PIN Modulators consist of three series
PIN diodes. The RF resistance of the PIN diodes decreases as the curreat through the diodes
increase. . The diodes function as current controlled RF resistors where the RF resistance is
inversely proportional to the current through the diodes. Output level and amplitude modulation
are controlled by varying the current through the PIN diodes.

Voltage-Tuned Filters

Three voltage-tuned low-pass filters pass the 130 to 1029.999999 MHz output of the PIN Modulators
and remove the harmonics generated by the dividers and oscillator. Each filter covers one octave of
the frequency range; therefore, the harmonics are not passed to the Output Amplifier. Each Voltage
Tuned Filter's (VTF) tune voltage is derived from data bits 6 through 10 of RF Word 2, (refer to
Service Sheet 5). The 5 VTF data bits to the binary weighted resistor network R135 through R139
(discrete DAC) are summed for the correct current input to U103A. The divide-by-1, 2, 4 control
data bits also select the correct VIF.

The power supply voltages of U103 are 0 and +27V which allows the tune voltage to vary from +2V
to +25V. U103B, C, or D amplifies the output of U103A. The amplifier that is not turned off by the
divide-by-1, 2, or 4 controls the inputs.
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When the divide-by-1 band is selected diodes CR135 and CRI137 are turned on and amplifiers

U103C and D are turned off. The output voltage of U103B tunes the divide-by-1 VTF to pass the
correct frequency and turns on diode CR124 to pass the output to the first Output Amplifier U201.

Divide-by-2 and 4 function the same.

The VTF TUNE voltage of +2 to +25V will vary the capacitance of the varactors approximately
8 to 32 pF in the 260 To 520 MHz Voltage-Tuned Filter and the 130 to 260 MHz Voltage-Tuned
Filter, and approximately 2 to 8 pF in the 520 to 1030 MHz Voitage-Tuned Filter.

Output Amplifier

The output of the Voltage-Tuned Filters is ac coupled to the Output Amplifier by capacitor C201.
The High-Band Output Amplifier functions as a five stage amplifier with 32 dB of gain from 130 MHz
to 1040 MHz U201 and U202 are monolythic amplifiers with 12 dB and 8 dB of gain respectively.
The third and fourth stages consist of transistor pairs Q210/Q211 and Q201/Q202. Each pair provides
about 6 dB of gain and a maximum output power level of approximately +20 dBm. The output of
Q20! is applied to broadband resistor power splitter R212 and R221. The power splitter couples the
output to the final output amplifier Q203 and to the ALC Loop Amplifier Q205. Both amplifiers
are identical and have 6 dB of gain. The total gain of the Output section is approximately 32 dB.
Amplifiers Q211, Q201, Q203 and Q205 are identical, each with 6 dB of gain minimum.

The bases of Q210, Q202, Q204, and Q206 are dc biased by the +7.5V reference voltage divided
from the +15V (F3) power supply voltage by resistors R218 and R219. The transister emitters are
connected to the +15V supply by 82 ohm resitors, the emitter voltage is approximately 0.6V more
positive than the base. The current in the 82 ohm resistor is determined by the voltage difference
of the emitter voltage and the +15V supply. The current takes two paths. One path for the current
is into the emitter of and out the coliector. This current is multiplied by the common-base current
gain which is approximately one. This is the base current for each following amplifier . The other
current path is the collector current. The total current across the the 82 ohm resistors is the sum
of the base current and collector current. The result is that the bias current for amplifiers is stable.
Each transistor has a resistor and capacitor for collector-to-base feedback. Each amplifier has two

emitters with series resistor pair feedback to ground.

The output of Q203 is ac coupled by capacitor C214 to the Heterodyne section of the Attenuator
and is the main output. The output of Q205 is applied to the load and Peak Detector formed by
R227, R228, CR301 and C221. The gain of Q203 and Q205 is matched in every respect so their
outputs track over temperature and aging The level measured by the peak detector at the output of

Q205 should be the same as the main output at J203.

ALC Loop
The Automatic Level Control Loop (ALC Loop) Peak Detector detects the output of amplifier Q205.
The Peak Detector’s output is compared to the AM/ Reference input (refer to Service Sheet 7) in
the loop to keep the level constant and to provide Amplitude Modulation.

Peak Detector

Transistors Q207B and Q207C are two tracking temperature compensated 50 pA current sources
that bias diodes CR201 and CR302. The correct sources are temperature compensated by transistors
Q207A and Q207D. The Detector Adjustment (DET ADJ) R236 is adjusted to compensate offsets
in the detector circuits. The transistors are biased-on by the resistor divider network of R232, R234.
Diodes CR20]1 and CR202 are matched diodes. CR202 provides temperature compensation for the

detector CR201.
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ALC Amplifier

The ALC Amplifier has two modes of operation, narrow and wide bandwidth. Narrow bandwidth is
used when the Signal Generator’s output is CW, no modulation, and wide bandwidth is used when

its output is modulated, AM, FM, or both.

The voltage at the positive input of U207B and U207C is the peak voltage of the RF output. The
voltage at their negative inputs is the AM/Reference voltage from the Audio Power Supply Assembly,
A10. This input voltage at U207B pin 6 and U207C pin 9 is shaped by resistors R207, R248, R249,
R250, R251 and diodes CR207, CR208, CR209, and CR210 and CR211. For very low levels, the
input voitage characteristic should approximate the square law region of the detector. (The square
law region is the non-linear portion of the detector’s current-versus-voltage curve. In this region
the change in current is proportional to the square of the change in voltage.) If the voltages to the

inputs are the same, there is very little distortion.

When CW is selected, (AM and FM Modulation off) Continuous Wave Select (refer to Service
Sheet 5) to Bandwidth Select comparator U207A selects summing amplifier U207C and narrow
bandwidth. The High CW Select +15V input to voltage divider R246, R24S5 sets the positive input to
approximately + 10V and switches the output of U207A to +15V. The +15V output turns on Diode
CR203, and the high input voltage sets the output of U207B high. Diode CR20S is turned off and
U207B is disconnected from the circuit. Amplifier U207C is active (the narrow bandwidth amplifier).

When Amplitude Modulation, Frequency Modulation, or both are selected, the CW Select input
to the Bandwidth Select Comparator, U207A, is low. U207A’s output is switched to approximately
—15V. Diode CR204 is turned on and the low input voltage to U207C sets its output low. Diode
CR206 is turned off and narrow bandwidth amplifier U207C is disconnected from the circuit. Wide
bandwidth amplifier U207B is active. The output of the ALC Amplifier controls the current of the
selected PIN Modulator and therefore controls its resistance (jumper W201 in position W201A). The
Modulation Shaper circuit (R101, R102, and diodes CR139, CR140, and CR141) compensates for
the non-linearity of the PIN Modulator diodes. When jumper W20l is in the W201B position, the
PIN Modulator current is fixed and the ALC Loop is open for service.

In Fast Mode, FET’s Q213 and Q214 are switched on. Each FET's "on" resistance reduces the values
of R243 and R241 respectively. This, therefore changes the time constant of the circuit thereby

improving the switching time of the loop.
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TROUBLESHOOTING

Procedures for checking part of the A6 Output Assembly circuits are given below. The area or
points to check are marked on the schematic by a hexagon with a checkmark and a number inside,
for example, <Z3 Fixed voltages are shown on the schematic inside a hexagon, for example,
&v £02v . Transistor bias voltages are shown without tolerances.

Troubleshooting Help

Block Diagram 2
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustment Procedures

Test Equipment

Digital MUltimeter . .....ourutnieiitiiiiaiiaiieaieeraeaeaatacannenanoeecsnenns HP 3466A
Measuring ReCeIVer . ... oottt iiii et iieeteeeaaraataaaonasenneacens HP 8902A
SenNSOr MOGUI ..ottt ittt it iteeeiieerevaseesacaeeosansasssascsasananonennos HP 11722A
Adapter Probe . .. ...t i e e HP 1250-1598
Adapter N(f) to BNC(M) .. ..ottt ittt eeeeaenaeecnnanes HP 1250-0077
Adapter BNC(f) to BNC(f) - - -« v coiiiiiiii it i et ieeeeeei i cee e HP 1250-0080
Cable BNC(IN) t0 SMC(f) . . oo e e tee it e i i et iieiiaeaaanaeaen HP 08662-60075
{ZORF Dividers
1. Set the Signal Generator as follows:

3 =T 1013+ U= 25 520 MHz
/-0 31 +) 17 U (- —-20 dBm
Modulation.......ccvveiieeincnennnnnnnns e et e e tee e tteaeeaateac e et Off

2. Set the measuring receiver with the sensor module precalibrated as follows:
MEASUTEIMIEIL - .. o oot iee ittt et e i aiane e seanaeanacanaaaasecesecncseeennannns RF POWER
LOG

DS DIaY . iiiiei i e et aaaea e

NOTE

The mismatch caused by insertion of the 50 ohm input impedance Adapter
Probe into the 50 ohm transmission line (at the RF Test Points), decreases
power level readings. At some frequencies the decrease is 3 dB, and at others
it is less than 3 dB.

3. Zero the measuring receiver and wait for the zero LED to go out.

4. Measure the voltages, power levels, and signals as shown in Tables 1, 2, and 3 for each
front-panel frequency setting
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Table 1. RF Divider Voltages.
Signal Divider Voitages (Vdc), Us10 Signal at TP101
Generator
Frequency +1SEL +2 SEL <=4 SEL Frequency
(MHz2) Pin 10 Pin 11 Pin 12 Level (dBm) (MHz)
520 +125 +0.04 +0.04 +8.0 to +2.0 520
260 +0.04 +125 +3.5 +8.0 to +2.0 520
130 +0.04 +3.5 +12.5 +8.0 to +2.0 520

Table 2. RF Divider Vcc Voltage.

Sianal Generator Voltages (Vdc) on
F MH
requency (MHz) : U101 Pin 14 U102 Pin 1,16
520 +0.4 +0.4
260 +5.0 +2.1
130 +5.0 +5.0
Table 3. Bias Voltages.
Bias Voltages (Vdc)
Signal
Generator ‘a101 Q102 Q103 ato4
Frequency
(MHz) el e | c| e | B¢ e | e8|l c | e | B ¢
520 00 | 00 |+52] 00 | 00 |+52]| 00 | 00 | 00 | 00 | 00 |+52
260 +50 | +57 | +52 | +50 | 457 | 452 | 00 | +07 | +23 | +22 | +28.| +52
130 +50 | 457 | +52 | +26 | +32 | 452 | 00 | +06 | +1.7 | +50 | +57 | +5.2

{IZ>Voltage Tuned Filters.
The tune voltage for each Voltage Tuned Filters is checked at its highest tuned frequency in each of
the three RF divider bands. The input power to the Dividers and the output power of the Voltage

Tuned filters are checked.
1. Set the Signal Generator as follows:

LT+ =3 2
- -7 ) T2 T {3 S -10 dBm

2. Measure the voltages shown in Table 4 for each Signal Generator frequency.
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Table 4. Voltage Tuned Filter (VTF) Control Voltages.

Signal VTF Tune Voltages (Vdc) (Maximum Tune Frequency)
igna
:e“e”“" 130 to 260 to 520 to
TeqQUeNncy | 25999999 MHz | 519.99999 MH2 1040 MHz
(MHz2) VTF VTF VTF
1040 +21 +2.1 +220
519 +2.1 +220 +2.1
259 +220 +2.1 +21

3. Set the Signal Generator as follows:

0T 100 1 = /N e 520 MHz

PN ¢ 0+ 1 Y [ -20 dBm
4. Set the Measuring Receiver with the sensor precalibrated as follows:

MeaSUTeIMIeNL . . . oot iiie et et a e e iaaaa e, . RF POWER

DASDIAY oottt et eeeiaiiiaeeeeiiaeaaeaeeaaan LOG

S. Zero the Measuring Receiver and wait for the zero LED to go out.

6. Measure the power levels and frequencies shown in Table 5 and change the front-panel
frequency as indicated.

Table 5. RF Divider Signal Measurements.

Signal Signal at TP101 Signal at TP201
Generator
Frequency Level Frequency Level | Frequency
(MH2) (dBm) (MH2) (dBm) (MH2)
520 +8.0 to +1.0 520 —23.0 to —30.0 520
260 +8.0 to +1.0 520 -23.0 to —30.0 260
130 +8.0 to +1.0 520 -23.0 to —30.0 130

{3 High-Band Output Amplifier.
1. Check the bias voltages on A6U201, U202, Q211, Q201, Q203, and Q205.

2. Set the Signal Generator as follows:

3 (= e 111 + Vo2 25N PO 520 MHz

PN 7Y T« {0 -20 dBm

Y =Y 1 T2« Ooff
3. Set the Measuring Receiver with the sensor module precalibrated as follows:

M AU DL . . . . it ei ittt e et taeeeeassaaaaaasasancercaansornnesnnnns RF Power

5215 3 TP Log

4. Zero the measuring receiver and wait for the zero LED to go out.

5. Measure the power levels at the test points indicated in Table 6.
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Table 6. High-Band Output Amplifier Levels (ALC Loop Closed).

Test Point Power Levels (dBm)
TP201 —23.0 to ~30.0
TP205 ~—10.0 to —16.0
TP202 +1.0to -5.0
TP203 +4.0 to -2.0
TP204 +4.0 to 2.0

6. Open the ALC loop by placing jumper W202 in the W202B position.
7. Measure the power levels at the test points indicated in Table 7.

Table 7. High-Band Output A mplifier Levels (ALC Loop Open).

Test Point Power Levels (dBm)
TP201 —2.0to -9.0
TP205 +8.0 to +1.0
TP202 +16.0 to +8.0
TP203 +19.0 to +12.0
TP204 +19.0 to +12.0

8. Place W202 back in the W202A position.

{Za>ALC Amplifier
1. Set the Signal Generator as follows:
T 110 1= 20 520 MHz
AMpPItUAe . . .. oo e et iaiaeaaaaan —-20 dBm
Y 0o ¥ 101 P S To3 R U UM U Off

2. Check the ALC Bandwidth Control voltage as indicated in Table 8 for both modulation off
and 1% AM (Internal 1 kHz source).

Table 8. ALC Bandwidth Control Voltages.

Signal U207

Generator
AM Pin 3 Pin 1 Pin§ Pin? Pin9 Pin 8
Off +8.5V |+13.0v| +4.5V | +13.3V| +0.5V |+10.1V

AM 1% (1k Int) | 0.0V |—13.0V| +0.5V |+10.2V | -10.6V | +13.4V

3. Set the Signal Generator as follows:

FreqUenCY. . ..o it i i et et 520 MHz
AMPHIUGe. . ... ettt tieeriieaea e e +13 dBm
MoOAUIat O . « . .ottt e et e iaeer e e Off
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" 4. Check the ALC amplifier voltages as indicated in Table 9. Change the front-panel amplitude
as indicated.

NOTE

Voltages may differ from the voltages shown in Table 9 because of level
correction. The voltage change for each step from +13 dBm to -3dBm is

consistent.
Table 9. ALC Amplifier Voltages (Vdc).
Signal A8U207 A6Q209
Generator | A6TP206
Amplitude Pin12 | Pin13 | Pin14 | Pin8 B E
+13 dBm +2.24 +1.85 | +1.85 | +2.25 | +9.64 | +10.17 | +10.77
+7 dBm +1.15 +0.76 | +0.76 | +1.16 | +9.96 | +10.48 | +11 .09
+5 dBm +0.89 +0.5 +05 | +0.89 | +10.03 | +10.55 | +11.15
+2 dBm +0.64 4025 | +0.25 | +0.64 | +10.08 | +10.60 | +11.23
0 dBm +0.51 +0.12 | +0.12 | +0.52 | +10.14 | +10.66 | +11 27
-3 dBm +0.37 +0.02 | +0.02 | +0.37 | +10.19 | +10.71 | +11.32
5. Set the Signal Generator as follows:
FrOQUENCY . .« e v vveeaeencreanenasasseeesensssannamsesebomstossenesensoaeece: 520 MHz
AMPHIUGE . . oo eeiieeeeeeeannannoaeee et aaa et ettt —10 dBm
MOQUIAtION . - .o o ceeeeeeeeaeaneaseceassasanaeascsenssssasansacsascccasanaanss AM 50%
SOUTCE - - v v e e e eeceannensansaassnsssesssnssoasssssnaasesescsananssenanancs 1 kHz (Int.)

6. Using the oscilloscope, check the waveforms as indicated in Figure 1.

+2.5vde +10.3vde —— +11.0Vde

+1.Vdg=— | =—\ —— | = | +10.0vdc — | =—— \ =) — | +10.7Vde —

+10.4Vdc

+.9Vde +9.7Vde

a. TP206 b. Q209 Base w202

Figure 1. ALC Amplifier Waveforms and Logic Level.
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A6 Component Coordinates (1 of 2)

Model 8657B

COMP | XY COMP XY COMP | XY COMP | XY COMP | XY COMP | XY
C101 | A3 C206 D2 c320 D1 CR105 | B3 CR204 | C.2 L202 D3
C102 | A3 Cc207 D2 c321 D1 CR106 | A3 CR20S| C.2 L203 D2
c103 | B3 c208 D3 c322 D1 CR107 | A3 CR206| C.2 L204 D2
Ci04 | B3 Cc209 D2 c324 D.1 CR108 { A3 CR207| D.2 L205 D2
c105 | B3 C210 D2 328 D1 CR109 | B3 CR208| C.2 207 c3
C106 | A3 c211 D2 326 D CR110| B2 CR20s| C2 L208 c3
C107 | A3 12 D2 c328 c1 CR111 | B2 CR210| C2 L1209 c2
C108 | A2 C214 D2 C329 D1 CR112 | B.2 CR211| C2 L300 c1
Ci09 | A2 c215 D2 Cc330 ca CR113 | B3 CR301| Dn L301 D1
ciio0| B3 216 D2 C331 D.1 CR114 | B3 CR302| O.1 L302 D1
cinn | B3 cz217 D2 3R cC1 CR115 | B3 CR303| D L3063 D1
Cl12}| B2 18 D2 333 C.1 CR116 | A2 CR401 ] B.1 L304 D1
C113 | B2 c218 D3 334 ca CR117 | B.2 CR402| B L306 cAa
Cli4 | B2 c220 D2 C336 (A CR118 | B2 CR411]| A2 L401 B.1
Cl115 | A2 cz221 D2 C337 c1 CR119 | B2 CR412] A2 L402 B1
cii6 | B3 cz22 D.2 c338 D1 CR120 | B.2 L410 c2
C117 | B2 23 c2 Cc339 D.1 CR121 | B2 J203 D.2 Lan A2
C119 | B2 c224 c2 C401 B1 CR122 | B3 J301 Da L412 A2
Ci20 | B2 c225 c2 Ca02 81 CR123| B3 J302 D1 L413 A2
ci21 | B2 c226 c2 C403 8.1 CR124| C3 J303 D L4174 A2
ci23 | 82 c27 c2 C404 B.1 CR125 | B3 J401 Al L4158 A2
Cl24 | Ba c28 c2 C408 8.1 CR126 | C3 J402 A3 L4186 A2
ci25 | B3 C230 c3 CA406 B.1 CR127 | C3 L4817 A2
cC126 | B.3 c231 c3 Cc407 [of CR128 | A1 L1017 A3 L418 B2
ci27 | C2 c232 D2 C410 Al CR129 | A1 L102 B3 L419 B2
C130 | A C233 c2 can Al CR130| A1 L103 A3 L420 B2
Ci131 | A2 Cc234 c2 cs12 Al CRI131 | A L104 B.2 L421 B2
C132 | A2 c235 c2 C414 B3 CR132 | A L105 B2 Lé422 B2
133 | A2 c301 D1 c415 B.1 CR133 | B1 L106 B2 Le23 A2
C134 | A2 c302 D1 C416 8.1 CR134 | B.1 L107 B.2 L424 A2
Ci135 | A2 c303 D.1 Cc417 A3 CR135 | B.1 L1o8 B2 L425 A2
C136 | A2 C304 D1 C417 A3 CR136| B.1 L109 B3 L426 A2
C137 | C3 C305 D.1 c418 A3 CR137 | B.1 L1110 B3
ci138}] C3 C306 D1 Cc418 A3 CR138 | B.1 Linm B3 Q101 A2
Ci140 | B C307 c.1 ca21 B2 CR139 | C2 L112 8.2 Q102 A2
Cis41 | B c308 C1 C422 B2 CR140| C2 L113 c2 Q103 83
Ci42 | B1 C308 c1 c423 B2 CR141 | C2 L1118 A2 Q104 A2
Ci43 | B2 C310 C1 C424 B2 CR142 | A3 L119 A2 Q201 D.2

‘Cla4 | B3 311 (o | C425 B2 CR143 | 83 L120 A2 Q202 D2
Ci45 | B3 C312 c1 C426 A3 CR144 | B3 Li21 A2 Q203 D.2
Cil46 | B3 C314 ci1 CR145 | B3 L122 A2 Q204 D.2
Ci47 | B3 c318 C1 CR101 A3 CR146 | B3 L123 A2 Q205 D2
C201 | C3 c317 c1 CR102 A3 CR201 | D2 L127 A3 Q206 D.2
c02 | D3 c318 ci CR103 A3 CR202 | D2 Li12s8 B2 Q207 c2
Cc204 | D3 C319 C1 CR104 83 CR203 | C2 L201 D3 Q208 c2
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A6 Component Coordinates (2 of 2)
comp| xY |lcomp| xy |lcomP| xY || comp| xY coMP | xY |[comp| xy

Q0| c2 R141 | B1 R22 | D2 R309 | C.1 R417 | A3
Q301| C.a R142 | 81 R223 | D2 R310 | C1
Q32| C.1 R143 | B3 R224 | D2 R311 | C1 TP101 | A3
Q303 | €1 R144 | B.1 R225 | D2 R312 | C1 TP201 | C3
Q304 | C.1 R145 | B1 R28 | D2 R313 | C1 TP202 | D2
Q40| A2 R148 | B.1 g R227 | D2 R314 | C1 TP207 | D2
Q41| A3 "R147 | B R28| D2 R31S | C1 TP204 | D2

R148 | B1 R229 | D2 R318 | D1 TP205 | D3
R101 ]| C2 R149 B2 R230 D2 R317 | C.1 TP206 | A2
R102| C.2 R150 | B2 R231 | D2 R318 | D1 TP301 | D3
R103| A3 R1s1 | 81 R22 | D2 R319 | D.1 TP302 | D1
R104 | B3 R152 | B1 R233 | C2 R320 | D.1 TP303 | D1
Ri0s | B3 R153 | B.2 R234 | D2 R321 | D1 TP401 | A1
R106 | B3 R154 | C2 R235 | D2 R322 | C1
R107 | B3 R1S5 | ¢c2 R236 | D2 R323 | C1 uiot A3
R108| A3 R156 | C2 R240 | C2 R324 | D1 U102 B2
R108 | A3 R157 | A3 R241| C2 R325 | C1 v103 B.1
R110| A3 R158 | A3 R242| c2 R326 | C1 U201 c3
R111 | A2 R159 | B2 R243| C2 R327 | D.1 U202 D3
R112| A2 R160 | A3 R2a4 | c2 R328 | C1 U203 c2
R113| A2 R161 | A3 R245 | C2 R329 | C1 U301 D.1
R114 | B.3 R162 | A3 R246 | C2 R330 | C1 U302 D1
R115| B3 R163 | B3 R247 | c2 R331 | C1 U303 D.1
R116| B2 R164 | A3 R248 | C3 R332 | C1 U401 B.1
R117 | B2 R201 | D3 R249 | C3 R333 | C1 U410 Al
R118| B3 R202 | D2 R250 | C2 R336 | C1 U411 Al
R118 | B2 R203 | D3 R251| c2 R339 | D1
R120| B2 R204 | D2 R2s2 | cC2 R340 | D1 w202 | ¢c3
R121| B2 R205 | D3 R253 | C2 R341 | D1
R122| A2 R206 | D2 R2s4 | c2 R342 | D1
R123| A2 R207 | D.2 R255 | ¢3 || R343 | D.1
R124 | B2 R208 | D2 R256 | D2 R346 | D.1
R128] A2 R209 | D2 R2S7 | C2 R347 | D1
R129 | B2 R210 | D3 R260 | D2 R349 | ca
R130 | B2 R211 | D2 R261 | ¢C2 R351 | D1
R131| B2 R212 | D2 R262 | c2 R352 | D1
R12| B2 R213 | D2 R263| c2 R353 | €1
R133| c3 R214 | D.2 R301 | D1 R354¢ | D1
R134 | B.1 R215 | D2 R302 | D.1 R401 | B
R135 | B.1 R216 | D2 R3s | Da R402 | B
R136 | B.1 R217 | D2 R304 | D1 R410 | A1
R137 | B.1 R218 | D2 R305| D1 R&12 | A3
R138| B3 R219 | D2 R306 | D1 R414 | A1
R139 | B1 R220 | D2 R367 | D1 R415 | A3
R140| B.1 R221 | D2 R308 | C1 R416 | A3
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- Service Model 8657B

CHANGES

2928U and above On the A6 Schematic Diagram:
e C148 - Remove C148.
e R161 - Change the value to 17.8Q2

e R149 - Add R149, 1.33K. R149 is connected between U102 pin 7 and
ground.

e R123 - Delete R123.
o R418 - Add R148, 4641 R148 is connected between U102 pin 1 and pin

3025V and above On the A6 Schematic Diagram:
v o Part Number - Change the board part number to 08657-60140.

3105U and above The A6 assembly changes to part number 08657-90159.

o Schematic Diagram and Component Locator - Use the Schematic

diagram and Component Locator marked Serial Prefix 3105U.
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Service Model £6573

NOTES

1. For an exp1$ration of schematic symbols,
see "SCHEMAT:C DJIAGRAM NOTES" in Section 8. ~ e |
'OP INTERNAL VIEW

2. Chassis ground Is achieved by mechanical contact through
nuts holding °C board to frame.

3. Bottom view a~d scheratic diagram of U231 are as follouws: —— e
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4. Printed circuit trace inducior. ' ; A ;
The mismatich caused bg inserting a 5@ ohm ! J
impedence Adeapter Probe into the S0 ohm transmission line i
(at the RF Test Points), decreases pouwer level readings. |
At some frequercies the decrease is more than 3 dB, at others |
less than 3 c3. F e ‘
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NOTES

1.

2.

3.

EN

For an explanation of schematic symbols,
see "SCHEMATIC DIAGRAM NCTES" in Section 8.

Chassis ground is achieved by mechanical contact through
nuts holding PC board to frame.
Maiched for tewperature characteristics.

Printed circuit trace inductor.

The mismatch ceused by irseriing a 5@ ohm

impedence Acagter Proge into the 58 ohm transmission line

(a1 the RF Test Points), decreases power level readings.

L some freczuencies the Zecrease is more than 3 dB, at others
less than 3 dgB.

Inrdicates fzctury-selecied part. Typical value is shouwn.
Refer tc Section' 5 for selection procedure.

3
N A3
A N B 4 | 2
4 A]M 12 [ { } >
VAS !
1
460221, 207 225 AbU221, 202,323

LOGIC LEVELS

TTL ECL EECL
HIGH 2V +4.2V +S.1V
LOW e.sv +3.3v +4.7V

1S MORE NEG. THAN
1S MORE POS. THAN
OPEN HiGH LOW LOwW
GROUND | LOW HIGH HIGH

Service
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Model 8657B Service

Service Sheet 5

HETERODYNE AND OUTPUT CONTROL
PRINCIPLES OF OPERATION

General
When the RF Output frequency is between 0.1 and 129.99999 MHz, the Divide-By-1/Heterodyne
mode is selected. The High Frequency Loop VCO’s frequency is between 800.1 and 929.99999 MHz.
These frequencies are mixed with 800 MHz and the difference frequencies, 0.1 to 129.99999 MHz,
are the heterodyne band frequencies.

The Output Clock (OCL) clocks twenty Serial Output Data (ODA) bits into the VIF/Band Select
Shift Register And Driver, U410, and by way of the HDA line, into the High Frequency Loop Data

Shift Register, US, (refer to Service Sheet 2).

The ten bits of Serial Output Data latched into U410 are the RF Divider Control Data, VTF Voltage
Control Data, and CW Select Data. The RF Divider Control data selects the RF Divider, PIN

Modulator, and the VTF Driver.

Heterodyne Section

When an RF Output frequency between 0.1 and 129.99999 MHz is selected, the Heterodyne mode
is entered. An RF signal (between 800.1 and 929.99999 MHz) from the High Band Output Amplifier
Q203 (refer to Service Sheet 4) goes to the Attenuator Assembly, A9. The Attenuator Assembly’s
Heterodyne Switch switches the RF signal into the Heterodyne Section.

A frequency from 800.1 MHz to 929.99999 MHz at a level from —1 to +20 dBm, vernier level
dependent, is switched to the Heterodyne Section and applied to the Mixer, U301, through J302,
16 dB pad (R301, 302 and 303), and PIN diode CR302. The 16 dB pad and PIN diode control the
signal level into the Mixer, U301. The PIN diode’s attenuation is controlled by Integrator U302. The
Integrator’s output is controlled by the Input Peak Detector (CR301) and the Output Peak Detector
(CR303). The Peak Detector outputs are the inputs to the Integrator, controlling the output. The
output level of the Heterodyne Section is controlled by the input level.

In Fast Mode, FET's Q305 and Q306 are switched on. The "on" resistance of the FET's reduces the
value of resistors R316 and R32! respectively and hence changes the time constant of the circuit.

Thos improves the switching time of the loop.

The other input to the Mixer is the 800 MHz from the Multiplier Assembly (refer to Service Sheet 3).
The 800 MHz at +1 to +7 dBm enters the Output Assembly, A6, through J301, 10 dB pad (R341, 342,
and 343), and Buffer Amplifier U303. The Buffer Amplifier is tuned for maximum gain at 800 MHz.
The difference output frequencies (0.1 to 129.99999 MHz) are passed by the 200 MHz Low-Pass
Filter (LPF) to Low-Band Amplifier Q301. The input of the filter is diplexed by C304 and R307 to
give a good match at all frequencies and to reduce spurious signals, primarily from the other mixing
products. The output of the Mixer is coupled to the Low-Pass Filter and Amplifier, Q301.

Resistors R308, R310, R311 and R312 form a voltage divider to dc bias Q301. Resistors R313, R314,
and R315 in the emitter provide series feedback, and collector to base resistor R310 provides shunt
feedback. By using three emitter resistors, the inductance in the emitter current path is reduced.

The Amplifier’s gain is approximately 15 dB.

The output of Q30! is ac coupled to the base of emitter follower Q304. The emitter follower
functions as an impedance matching transformer and drives the push-pull Low-Band Output

Amplifier stage of Q302 and Q303.

rev.20MARY! Service Sheet 5-1
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Resistors R323, R324, R328 and R330 form a voltage divider to dc bias Q302 and Q303. Their
collector voltage is set to approximately —7.5V by the voltage divider. The —7.5V is divided by
resistors R309 and R329 to bias the emitter-follower Q304. Resistors R325, R326, and R354 in the
emitter of Q302 provide series feedback. By using three resistors and three by-pass capacitors, the
inductance in the emitter path is reduced. The resistors and capacitors in the emitter of Q303 have
the same function. The Low-Band Output Push-Pull Amplifier drives the Output Peak Detector and

the load. The output is filtered by the Low-Pass Filter.

The Low-Band Ampilifier is coupled back to the Attenuator Assembly’s Heterodyne Section. Resistor
R317 approximates a 50 ohm output impedance. The Low-Band Output Amplifier’s gain is
approximately 15 dB for a total Heterodyne Section gain of 30 dB to restore the RF Signal to the
same level as the input but at the lower frequency.

Output Control Section

The 10 bit High Frequency Word 2 is received by the VTF/Band Select Shift Register and Driver
from the Microprocessor by way of the Serial Output Data line (ODA). The five most significant
data bits (VTF1, 2, 4, 16) set the five bit discrete resistor DAC of R134, 135, 136, 137, 138, and 139.
The output voltage of the DAC tunes the selected VTF. The VTF and RF Dividers are selected by
the three least significant bits, divide-by-1, divide-by-2, or divide-by-4. The VTF and RF Divider
are selected when output frequencies in their frequency band are selected. Divide-by-1 band is
520-1040 MHz, Divide-by-2 band is 260-520 MHz and Divide-by-4 band is 130-260 MHz.

High Frequency Word 2 data bit 4 is the CW Select Control for the ALC Loop (refer to Service
Sheet 4), and data bit 5 controls the switched +15V supply. Transistor Q410 is turned off when the
RF Output is turned off by the RF ON/OFF front-panel key or over the HP-IB.

When the RF Output is turned OFF, the Microprocessor sets data bit 5 at pin 8 of U410 Low (0V).
Diode CR411 is turned on and resistors R415 and R416 form a voltage divider to dc bias Q411 on.
Q411 is turned on and Q410 is dc biased off. The switched +15V to the RF ON/OFF switch (refer
to Service Sheet 4) and to the A4 Assembly (refer to Service Sheets 1 and 2) is switched off. LED
CR412 is turned on indicating the + 15V is off. With the RF Output ON, the data bit is +15V. CR411

is turned OFF, Q411 is biased OFF and Q410 is turned ON.

Q410 and Q411 also function as a circuit breaker if the switched +15V is shorted to ground. The
circuit functions the same when the switched +15V is shorted as when the Microprocessor sets data
bit 5 low. LED CR412 is turned on, when the RF OUTPUT is off or when the switched +15V is

shorted.

VTF Drivers

The DC To DC Converter U401 translates the +15V (F1) power supply voltage to +27V. U401 is
a timer configured to operate as an astable multivibrator. Its output at pin 3 is a square wave 0 to
approximately +15V at a frequency of approximately 100 kHz. The output frequency of the square
wave is determined by R401, R402 and C403. CR401, CR402, C404 and C406 form a voltage doubler
circuit. The output voltage is filtered by capacitor C406 and inductor L402. The output of the filter
is approximately +27V and is the power supply voltage for U103. With its power supply voltages of
0 and +27V, U103 can produce a VTF tune voltage from +2V to +25V. The output of U103A is
amplified by U103B, U103C or U103D. The amplifier that is not turned off by the divide-by-1, 2, or

4 controls input.

The VTF tune voltage is derived from VTF1, VTF2, VTF4, VTF8, and VTF16 (data bits 6 through
10 latched into U410). The five VTF input voltages to binary weighted resistors R135 through R139
(discrete DAC) are summed to provide the input to UI03A.

rev.20MAR9I
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TROUBLESHOOTING

Procedures for checking part of the A6 Output Assembly circuits are given below. The area or
points to check are marked on the schematic by a hexagon with a checkmark and a number inside,
for example, <Z3 > Fixed voltages are shown on the schematic inside a hexagon, for example,

(v F02v. Transistor bias voltages are shown without tolerances.

TROUBLESHOOTING HELP
Block Diagram 2

Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustment Procedures

Test Equipment

Digital Multimeter ... ... ....iiumeiiiiiieiiieaneaeaeneians ettt aaaaaaa HP 3466A
Measuring ReCOIVer ... ..ottt eieteatareeanccaseneaacsaecennnacaanan HP 8902A
SenSOr MOGUIE - ..ot i ittt ittt e eeeaeeeeaneaacaccaassansansasasacasnssannsans HP 11722A
Adapter Probe . .. ...coiiiiii e ettt HP 1250-1598
Adapter N(f) t0 BNC(M) . . oottt ie i eiieee e eeeceicieaaannanns HP 1250-0077
Adapter BNC(f) t0 BNC(f) .. .. ciiniiiiiiiiii e iaaiiie i eiinieaceaninns HP 1250-0080
Cable, BNC(mM) to SMC() .. ciueiiiii it iteaaaeeaatneaeareacaacnnnnne HP 08662-60075
0 a0 )-SR g HP 5061-4827
> Heterodyne Section
1. Check biasing on transistors Q305, Q301, Q309, and Q310.
2. Set the Signal Generator as follows:
350~ 11 1= 11 =5 2 100 MHz
Amplitude . ... .. .. ... i e teraeaeeeaaaa, -20 dBm
1% (Ve 10} 132 U Y0 U off
3. Set the measuring receiver with the sensor module precalibrated as follows:
MeEASUTEMENL . ... oottt eeeevennncrnoncaacecccacensnsssssassanseneens RF POWER
LOG

NOTE

The mismatch caused by insertion of the 50 ohm input impedance Adapter
Probe into the 50 ohm transmission line (at the RF Test Points), decreases
power level readings. At some frequencies the decrease is 3 dB, and at others
it is less than 3 dB.

4. Zero the measuring receiver and wait for the zero LED to go out.

5. Connect the sensor module to the test points indicated in Table 1 by using the appropriate
cables and adapters. Verify that the power levels and frequencies are correct.

Service Sheet 5-3
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NOTE

Measure power levels for J302, input from Attenuator Assembly, at A9ATI1J3
using the Test Cable.

Table 1. Heterodyne Section Power Levels.

Test Point | Power Level (dBm)| Frequency (MHz)
TP301 +7.0 to +3.5 800.00
TP302 -3.5t0 -6.5 900.00

J303 -3.5t0 —6.5 100.00

{Zz>Divider Control, CW SEL, and SW +15V
1. Set the Signal Generator as follows:

3 (e 111 Yoy P 520 MHz
PN 00 (1 1T L3 e —20 dBm
MOQUIAHION. . . oottt ittt it e tieieeesosaeaerenanascencesosssscnsasasassanaes off
2. Measure the voltage at U410 pin 9 (CW SEL). It should be +13.0 Vdc.
3. Set the Signal Generator as follows:
By (T 13 - T W AM 50%
OUTCE .+ oot e et eee et e ae e ee e ceeassnsasasascasanacssasessanenanns Internal 1 kHz
4. Measure the voltage at U410 pin 9 (CW SEL). It should measure 0.0 Vdc.
5. Set the Signal Generator as follows:
MOGUIAB O . . o oottt ittt ettt ee sttt eeeaeeaaanasaassecesassesenannacasanasasaannans Ooff
REON/OFF Control .. ...ttt i ittt ea et et eaeeaaaennnnnanananas RF ON
6. Measure the voltages and verify LED function as indicated in Table 2 for both RF ON and RF
OFF. .
Table 2. Switched +15V, Switched +15V Protection.
RF ON/OFF U410 Q411 Q410 Q410 CR412
Control Pin 8 Base Base Collector (LED)
RF ON +13.0 Vdc +14.0 Vdc +13.4 Vdc +14.0 Vde Off
RF OFF +21 Vdec +13.0 Vde +14.2 Vdc +0.3 vVdc On
7. Set the Signal Generator as follows:
FrOQUEBCY . . .ottt ittt it ieee e aeeiaitet e ataaaraa et eaan 520 MHz
F-¥ 1) s LSS R R R EE -~20 dBm
MOQUIAL O . - o o oot e e e et e e e et e e aeae et e s e Off
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8. Measure the voltages for U410 Divider Selects as shown in Table 3 and change the front panel
frequencies as indicated.

Table 3. RF Divider Selects.

] Divider Select Voltages (Vdc)

Signal

ge"e"”' +1 Select +2 Select +4 Select

requency U410 Pin 10 U410 Pin 11 U410 Pin 12
520 125 +0.04 +0.04
260 +0.04 +125 +35
130 +0.04 +35 +125

{Iz>Voltage Tuned Filter (VTF) Drivers.

The Voltage Tuned Filter's tune voltage is tuned manually to set different tune voltage. The data
entered manually by a series of front Panel key strokes overrides data sent to the Voltage Tuned
Filters from the Microprocessor in normal operation. The data and tune voltages are checked in
the 520 MHz to 1040 MHz frequency band. The VTF's data and tune voltage are checked at the
maximum voltage level for the divide-by-2 and divide-by-4 bands.

1. Set the Signal Generator as follows:

FrQUONCY . . oo e eitieteeesiaanntasenaaaaaeasaeeasesosesaaennnsananseneonns
N Y11 - ~10 dBm

2. Measure the supply voltage at U103 pin 4. It should be between +23 Vdc and +27 Vdec.

3. Set the Voltage Tuned Filters to their maximum frequency setting by pressing the FREQ key, the
0 key, the SHIFT key, and then the <= key. The 0 key entry determines the data sent to U410

which determines the tune voltage.

NOTE

The key sequence described in step 3 must be repeated for each number key
or keys entered to change tune data from the Microprocessor.

4. Measure the data bits at U410 and the VTF tune voltages as indicated in Table 4 for each
front-panel entry as indicated. The VTF tune voltage may vary depending on the +27 Vdc
supply voltage. Repeat step 3 after each number key change.

Table 4. Voltage Tuned Filter (VTF) Data and Tune Voltage.

VTF Data
Number U410 (Vdc) VTF Tune Voltage (Vdc)
Key
Pin3 | Pin2 | Pin1 | Pin 18 | Pin 17 U103, Pin 7

0 +0.3 +03 | +03 +0.3 +0.3 +23.8

5 +135 | +03 | +13.5 | +0.3 +0.3 +23.2
10 +03 | +135 | +03 | +135 | +0.3 +18.5
15 +135 | +135 | +13.5 | +135 | +03 +14.0
20 +0.3 +03 | +135 | +0.3 | +135 +9.5
25 +135 | +03 | +0.3 | +135 | +135 +4.7
31 +135 | +135 | +135 | +135 | +135 +2.0
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5. Set the Signal Generator as follows:

g =T 1L 13« Y= 25
- 0 < 1 a8 V< L= —10 dBm

6. Tune the Voltage Tuned Filters to their maximum frequency setting by pressing the FREQ key,
the 0 key, the SHIFT, and then the <.

NOTE

The key sequence described in step 6 must be repeated after each frequency
change in order to override tune data from the Microprocessor.

7. Measure the voltages for U410 and VTF tune voltages as indicated in Table 5. The VIF tune
voltages may vary slightly depending on the +27 Vdc supply voltage. Change the front-panel
frequency as indicated. Repeat step 6 after each frequency change.

Table 5. Voltage Tuned Filter (VTF) Drivers (Maximum Frequency Setling).

Signal VTF Data VTF Tune Voltage (Vdc), U103
Generator U410 (vdc)
Divide-By-4 Divide-By-2 | Divide-By-1
Frequency ] ] ] ] ) Band Band Band
(MHz) Pin3 | Pin2 | Pin1 | Pin18 | Pin 17 Pin 14 Pin 8 Pin 7
520 +0.3 +03 | +03 +03 | +03 +0.3 +2.0 +23.8
260 +0.3 +0.3 +0.3 +0.3 +0.3 +20 +23.8 +2.0
130 +0.3 +0.3 +0.3 +0.3 +0.3 +23.8 +20 +2.0
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A6 Component Coordinates (1 of 2)

Service

coMP | XY comP | XY COMP | XY coMP | XY COMP | XY cCoMP | XY
c10 A3 C206 D.2 320 D,1 CR105| B3 CR204 | C2 L1202 0.3
c102 | A3 c207 D.2 c321 D1 CR106 | A3 CR205| C2 1203 D.2
c103 | B3 c208 D.3 c322 D.1 CR107 | A3 CR206| C2 1204 D2
C104 | B3 209 D2 C324 DA CR108 | A3 CR207| D2 L205 D2
cio5| B3 c210 D2 c325 D1 CR109 | B3 CR208| C2 1207 Cc3
C106 | A3 c211 D2 Cc326 D1 CR110| B2 CR208| C2 L208 c3
c107 | A3 c212 | D2 Cc328 c.1 CR111 | B2 CR210| C2 L209 c2
c108 | A2 c214 | D2 €329 D1 CR112| B2 CR211| C2 L300 C1
C108 | A2 c215 | D2 €330 c.1 CR113{ B3 CR301| D.1 L301 D.1
c1io| B3 c216 | D2 €33t D.1 CRi14| B3 CR302( O.1 L302 D.1
cni | 83 c217 | D2 €332 c1 CR11S | B3 CR303| D.1 1303 D1
c12| B2 c218 | D.2 c333 C.1 CR116 | A2 CR401| B1 L304 D.1
C1i3 | B2 c219 D3 c334 C.1 CR117 | B2 CR402| B.1 L306 ch
Cn4 | B2 c220 | D2 C33s c1 CR118} B2 CR411| A2 L401 B.1
C1is | A2 c221 D2 c337 C1 CR119 | B2 CR412| A2 L402 B.1
c16} 83 c222 | D2 €338 D.1 CR120| B2 t410| cC2
C117 | B2 c223 | ¢2 €339 D1 CR121 | B2 J203 D.2 L411 A2
cne| B2 c224 | C2 c401 B.1 CRi22 | B3 J3on D.1 L412 A2
C120 | B2 c225 c2 C402 8.1 CR123 | B3 J302 D1 L413 A2
ci121 B.2 C226 c2 Cc403 B.1 CR124 | C3 J303 D1 L414 A2
c123 | B2 c27 | c2 c404 8,1 CR125s | B.3 J401 Al L4815 A2
ci12¢ | 81 c228 | C2 c405 B.1 CR126 | C.3 J402 A3 La16 | A2
c125| B3 c230 | €3 Cc406 B.1 CR127 | C3 L417 A2
c126| B3 c231 c3 c407 c1 CR128 ] A L101 A3 L418 B2
c127 ]| c2 c232 D2 cs10 Al CR129 | A1 L102 B3 L4819 8.2
c130 | A1 c233 | c2 c411 Al CR130 | A.1 1103 A3 L420 B.2
C131 | A2 c234 | C2 c412 Al CR131 | A1 L104 B.2 Le21 B2
c132 | A2 c235 | C2 c414 B.1 CRi132 | A. L1058 B2 L422 B2
c133 | A2 c30 D1 c415 B.1 CR133 | B L106 B2 L423 A2
C134 | A2 c302 | D1 c416 8.1 CR134 | B 1107 B2 1424 | A2
C135 | A2 €303 | D1 c417 A3 CR135 | B,1 L108 B2 1425 | A2
C136 | A2 c304 | D1 cs17 A3 CR136 | B, L1098 B3 1426 | A2
c137 | C3 C305 D1 C418 A3 CR137 | B,1 L110 B3

c138 | C3 c306 | D1 ca19 A3 CR138 | B.,1 Lin B3 Q101 | A2
c140 | B €307 | ¢ c421 B2 CR139 | C2 L112 B2 Qio2 | A2
Cila1 | B3 c308 | CA c422 B.2 CR140| C2 L113 c2 Q103 B3
ci42 | B.1 c309 | C.t c423 B2 CR141 | C.2 L118 A2 Q104 | A2
C143 | B2 c310 | C1 cs24 B.2 CR142 | A3 L118 A2 Q201 | D.2
clad | B3 c311 c1 c42s B2 CR143 | B.3 L120 A2 Q202| D2
c145 | B3 c312 | ¢1 c426 A3 CR144 | B3 Li21 A2 Q203 ] D2
C146 | B3 c314 | C1 CRi145 | B3 L122 A2 Q04| D2
C147 | B3 C315 | C.1 CR101 A3 CR146 | B3 L123 A2 Q205 | D2
c201 | C3 c317 | Ca CR102 A3 CR201 | D.2 L127 A3 206 | D2
c202 ]| D3 c318 | Ct CR103 | A3 CR202 | D2 L128 B2 Q207 | C2
c204 | D3 c319 | ¢ CR104 B.3 CR203 | C2 1201 D3 c208| C.2
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A6 Component Coordinates (2 of 2)

Model 8657B

COMP | XY comp XY COMP | XY COMP | XY COMP | XY COMP XY
Q09| C2 R141 B, R222 D2 R309 C1 R417 A3
Q301 | C1 R142 B.1 R223 | D2 R310 C.1
Q302 | C1 R143 B R224 D2 R311 c1 TP101 A3
Q3m | C1 R144 B.1 R225 D2 R312 C1 TP201 c3
Q304 | C1 R145 B.1 R226 D2 R313 ca TP202 | D2
Q410 | A2 R146 8.1 R227 D2 R314 c1 TP207 | D2
Q411 | A3 R147 B.1 R228 D2 R315 c1 TP204 | D2

R148 8.1 R229 D2 R316 D.1 TP205 | D3
R101 | C2 R149 8.2 R230 D2 R317 C1 TP206 | A2
R12 | C2 R150 B.2 R231 D2 R318 D TP301 D1
R13 | A3 R151 B,1 R232 0.2 R319 D1 TP302 | D1
R104 | B3 R152 B.1 R233 c2 R320 D1 TP303 | D.1
R105! B3 R153 B2 R234 D2 R321 D1 TP401 Al
R106 | B3 R154 c2 R235 D2 R322 ca
R107 ] B3 R1S8S (o R236 D2 R323 c1 uiot A3
R108 | A3 R156 c2 R240 c2 R324 D1 U102 B2
R109 | A3 R157 A3 R241 c2 R325 c1 Ui1as B.1
R110 | A3 R158 A3 R242 c2 R326 C.1 201 c3
R111 | A2 R159 B2 R243 c2 R327 D.1 v202 03
R112 | A2 R160 A3 R24 c2 R328 ca v203 c2
R113 | A2 R161 A3 R245 c2 R329 c1 uso Da
R114 | B3 R162 A3 R246 C2 R330 C.1 U302 D.
R115 | B3 R163 B3 R247 Cc2 R331 c U303 D.1
R116 | B2 R164 A3 R248 c3 R332 c1 U401 B.1
R117 } 82 R201 D3 R249 c3 R333 Ci U410 Al
R118 | B3 R202 D2 R250 c2 R336 C1 u4n Al
R119 | B2 R203 D3 R251 c2 R339 D1
R120| B2 .R204 D2 R252 C2 R340 D1 w202 c3
R121 | B2 R20S D3 R253 c2 R341 D.1
Ri122| A2 R206 D2 R254 c2 R342 D.1
R123 | A2 R207 D.2 R255 c3 R343 D1
R124 } B2 R208 D2 R256 D2 R346 D1
R128 | A2 R209 D.2 R257 c2 R347 D1
R129 | B2 R210 D3 R260 D2 R348 ca
R130 | B2 R211 D2 R261 c2 R351 D1
R131| B2 R212 D2 R262 c2 R352 DA
R132 | B2 R213 D2 R263 c2 R353 ca
R133 | C3 R214 D2 R301 D1 R354 DA
R134 } B.1 R21S5 D.2 R302 0.1 R401 8.1
R135 | B, R216 D2 R303 D.1 R402 B.1
R136 | B.1 R217 D.2 R304 D.1 R410 Al
R137 | 81 R218 D2 R305 D1 R412 A3
R138 | Ba R219 D2 R306 D1 R414 | AN
R13% | B.1 R220 D2 R307 D1 R415 A3
R140| B R221 D2 R308 C1 R416 | A3
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Model 8657B

CHANGES

Service

All serial prefixes

2922V and above

3025V and above

3105U and above

On the A6 Schematic Diagram:

e R341,342,343 - Add an asterix to these parts to indicate they are select

on test parts.

e U412 - Add U412 to the Hetrodyne Section as shown in the following
diagram.

RITIRCOYND SIITION D

—_
L3es
INCTE &) §322 =392
- ’ : s o
l @ 17352 (NOTE $) R305 ¥ 232: * 3322 i 33 % Raes
. o L 682 . .l 6.
i car (AN | v
? N v——-———-l § 339
~1E/ITE. ———— —— v
: = Ca3! 338 s oo 03 2.5
2 = = «33 3 Pa
3R s ST | T
= LTVIL FIZIEAIC 1MELITIIR | S
23%s T T *
TP3AL (N7 S | a=q: !
@ o s N e s R
' Tcan 1) | —F T A-:zqh 18 °
o v | ol el s
R3s6 R3l612k: TS X, '—._Mss
123 2] ] y 52K & SRI2S
?ggz 2921 g L+ 4 8322
, NPT
ce82 CR336 12k usg2 ?'——'vs c321 : CRI3¢
T8 l 306 -1sveFsy 3 la Tzv.

On the A6 Schematic Diagram
o CR306 - Add CR306 as shown in the above diagram.
e R316,321 - Change the value to 10k.

On the A6 Schematic Diagram:
« R306 - Change the value to 2k.

‘e R35S - Add R355 as shown in the above diagram.

o Part Number - Change the board part number to 08657-60140.

The A6 assembly changes to part number 08657-90159.

o Schematic Diagram and Component Locator - Use the Schematic
diagram and Component Locator marked Serial Prefix 3105U.

rev.20MARY!
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Service Model 8657B

NOTES

1. Far an explanation of schematic symbols,
3 "SCHEMATIC DIAGRAM NOTES" in Section 8.

LOGIC LEVELS

TTL CM3S
HIGH 2V 3.5v
LOw e.sv 1.5v

1S MORE NEG. THAN
1S MORE POS. THa&N

OPEN RIGK | UNDEF.

GROUND LOW LOW

HETERODYNE AND
P/0 A6 OUTPUT CONTROL 8 S 5

SEE REVERSE SIDE

%] Service Sheet 6




Model 8657B Service

Service Sheet 6

MODULATION CONTROL AND LEVEL LATCHES AND MODE SELECT

PRINCIPLES OF OPERATION

General

Encoded data output from the Microprocessor is input to the Level and Modulation Control Latches.
This data is used to control the RF output amplitude level versus the output frequency. The data
also controls the amplitude and frequency modulation signals.

Amplitude Control/Level Latches

Data from the Microprocessor is used to control output level vernier adjustments, and to perform
output level correction. The level vernier adjusts the output level in increments as small as 0.1 dB.
Typical vernier range is from —1.5 dB to +3.5 dB used for attenuator settings and output levels less
than —1.5 dBm. Vernier is used exclusively for output levels greater than —1.5 dBm and extends
to =~+17dB. The level vernier’s dB adjustment varies from one instrument to another because of
different level correction data stored in ROM. A vernier overrange is selected by the Microprocessor
to add 13.5 dB to the vernier range for output levels above +3.5 dBm or whenever a vernier setting
greater than +3.5 dB is necessary for level correction. Using the vernier overrange permits level
correction without changing attenuator settings. For example, if a front panel setting of 100 MHz
and an output level of —63.6 dBm is selected, with no level correction, the Microprocessor would
switch in 65 dB of attenuation and set the vernier to +1.4 dB (—65+1.4= —63.6). If +1.0 dB of
level correction (stored in ROM) is necessary to achieve the proper output level at that frequency
and attenuator setting, the Microprocessor would select the vernier overrange and then increase the

vernier setting to +2.4 dBm (1.4+1.0).

When a new output amplitude level is selected, the Microprocessor controls the change so that
the final level is always approached from a lower level. For example, if the vernier level is at its
minimum and the output level is decreased by 2 dB, the Attenuator will increase attenuation by 5 dB.
The vernier level then increases the level input to the attenuator by 3 dB to complete the change.
The 3 dB increase will never occur first. For the same reason, a 2 dB increase with the vernier
set to maximum causes 2 3 dB decrease in level followed by a 5 dB decrease in attenuation in the
Attenuator. After the output amplitude is changed, the level correction for frequency is made. The
vernier’s level is also turned off every time a frequency change is made.

Ten bits of Microprocessor data are strobed into Modulation Control Level Latches Ul and U4 by
strobes MSTB1 and MSTB2 from Address Decoder U? (refer to Service Sheet 18). The data bits,
X0-X9, are then applied to the Level Digital-To-Analog Converter (DAC) U19 (refer to Service

Sheet 7).

Modulation Contro!

Data from the Microprocessor selects AM, FM or both AM and FM, internal modulation sources
of 400 or 1000 Hz, and/or external modulation. External AC FM and external DC FM can not be
selected at the same time. Data from the Microprocessor also controls AM depth and FM deviation

levels.

AM % Latches

Ten bits of Microprocessor data are clocked into Modulation Control Latches U4 and U2 by strobes
MSTB2 and MSTBS3 from the Address Decoder Ul7 (refer to Service Sheet 18). The data bits, YO0-Y9,
are then applied to the AM% DAC U20 (refer to Service Sheet 7).
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FM Latches

Ten bits of Microprocessor data are clocked into Modulation Control Latches U2 and U5 by strobes
MSTB3 and MSTB4 from the Address Decoder U117 (refer to Service Sheet 18). The data bits, Z0-Z9,
are then applied to the FM Deviation DAC U3 (refer to Service Sheet 7).

Level range select bit is latched into US. It controls the gain of the AM-Reference Summing
Amplifier Ul7A (refer to Service Sheet 7). The Level range bit is set high when the vernier output
level is greater than ~+5.5 dBm (may vary according to calibration data).

Modulation Function Latch

Eight bits of Microprocessor data are clocked into the Modulation Function Latch U3 by strobe
MSTBS from the Address Decoder Ul7 (refer to Service Sheet 18). The data bits are then applied
to the appropriate comparator for the modulation function selected (refer to Service Sheet 7).

Audio Oscillator Control Buffer

The Audio Oscillator is enabled by a high from either the INT AM or INT FM data bits. Both bits
are applied to U6. The output of U6 enables the Audio Oscillator U15A (refer to Service Sheet 7).

Ext FM Mode Select

Data bits AC FM and EXT FM are gated through NOR gates U7A, B, C and D. The two bits are
gated together so that external AC FM is turned off when external DC FM is selected. The EXT
FM data bit is high when external FM is selected. The AC FM data bit is high when external AC
FM is selected and low when external DC FM is selected. Both data bits are low when external FM
is off. The output at pin 13 of U7D is high when external DC FM is selected, and the output at pin

4 of U7B is high when external AC FM is selected.

AM X1, X2 Mode Select

The X2(L) input to USA and U8B determines if the X2 or X1 mode is selected. Data bits, INT AM,
EXT AM, and X2(L) are gated through USA and U8B to select X1 INT AM or X1 EXT AM. The
INT AM and X2(L) are gated at USA to select X1 INT AM. In the X1 mode, output frequencies are
< to 1030 MHz, INT AM and X2(L) are both high and U8A’s output is high. EXT AM and X2(L)
select X1 EXT AM. Data bit X2(L) is active low to select the INT AM and EXT AM X1 mode.
With both inputs high, the X1 EXT AM mode is selected. When the X2(L) input to and gates USA
and U8B is low, the output of the two gates is low. The X2 mode is selected. When the INT AM or
EXT AM is selected, the modulation signals are directed to the doubler. See Service Sheet 7. The

output frequency is > 1030 MHz in doubled band.
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TROUBLESHOOTING

Procedures for checking part of the All Audio Assembly circuits are given below. The areas or
points to check are marked on the schematic by a hexagon with a checkmark and a number inside, for
example, <Z1> Fixed voltages are shown on the schematic inside a hexagon, for example, v Z02V »

Transistor bias voltages are shown without tolerances.

Troubleshooting Help

Block Diagram 2
Table 4-1. Abbreviated Performance Tests

Table 5-2. Post-Repair Adjustments

Test Equipment
Digital MUltiMeter .. ......vvunnneeeennnmnaiaiaeeeeeraeremioeatoenneteosarncnees HP 3466A
{ZT>P/O Modulation Control Latches, Level
1. Data bits latched into the Level Latches A11UI and U4, can vary for each instrument. This is
because the level correction data can be different for each instrument. The Level Latches are
checked using Keyboard-Invoked Test 2. Data bits latched into Ul and U4 are all Low.
2. The test routine is “entered” to start the test and the “exited” to regain control of the front
panel. : ’
e Enter the Keyboard-Invoked Tests by first pressing the SHIFT key and then pressing the
INCR SET key. A “1” should be shown in the MODULATION display window.
o Enter the High Frequency Loop Test by pressing the AMPTD 1 until a2 *2” is shown in the
AMPLITUDE Display window.
o Start the test routine by pressing the INCR SET key. “00” should be shown in the
AMPLITUDE Display window.

o Exit the Keyboard-Invoked Tests by pressing the AMPTD | until a *7” is shown in the
MODULATION display window, then press the INCR SET key. The Signal Generator

should go through it’s power-up routine.
3. Check that data bits X0 through X9, Ul and U4, are all Low.
4. Exit Keyboard-Invoked Tests.
5. Set Signal Generator as follows:

AMPHINAC . . ..ottt e et —10 dBm
Amplitude INCTEMENt SEL ... ... .ooiiiiieii ittt 1dB
FrOQUENCY . . o .o v eeee e s e e e e nn e a et et 100 MHz
MOAUIATION . « ot et et e ieeaseaaeaa e anaaaaaaaaeaaenssnanasassasecsannnnnnaans OFF

6. Increment the amplitude up and down in 1.0 dB steps.
7. Check that all data bits X0 through X9 change from Low to High.
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{Zz>P/O Modulation Control Latches, AM%

L.

Data bits latched in the AM% Latches, A11U4 and U2, will vary for each instrument. Th
data bits are different because the level correction data which is used to determine the data
sent to the AM% DAC is different for each instrument. The AM% Latches are checked using
Keyboard-Invoked Test 2. Data bits latched into U4 and U2 are all Low.

The test routine is “entered” to start the test and the “exited” to regain control of the front
panel.

e Enter the Keyboard-Invoked Tests by first pressing the SHIFT key and then pressing the
INCR SET key. A “1” should be shown in the MODULATION display window.

o Enter the High Frequency Loop Test by pressing the AMPTD 1 until a “2” is shown in the
MODULATION Display window.

e Start the test routine by pressing the INCR SET key.
AMPLITUDE Display window.

**00” should be shown in the

3. Check that data bits YO through Y9 are all Low.
4. Exit Keyboard-Invoked Tests.

o Exit the Keyboard-Invoked Tests by pressing the AMPTD T until a *7” is shown in the
MODULATION display window, then press the INCR SET key. The Signal Generator

should go through it’s power-up routine.

. Set Signal Generator as follows:

AMDPIIAE. . . . -7 dBm
FrOQUeNCY . . .. Any
Modulation. . ... AM, 80%
SOUTCE . . 1 kHz (Int.) .
1%

6. Increment the modulation up and down in 1% steps.
7. Check that all data bits YO through Y9 change from Low to High.
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<{Z3>P/0 Modulation Control Latches, FM Deviation
1. Set the Signal Generator as follows:

3 1L s L= 2 T 520 MHz
AmMPHIUAe . . .ot i ettt e ettt -10 dBm
MOQUIREOM . « ottt eee et eeeoaeeeesaceaanaeensanceaceesssacasasesssnsenannsses FM 1 kHz
SOUTCE o e eveeeeeeeennceeaeancncesseceasnnssssssssnasssoscassacssocsansanes 1 kHz (Int.)

2. Measure the voltage levels as indicated in Table 1 for each of the front-panel FM settings.

Table 1. FM Deviazion Control Voltage Levels.

Measure the Voltage® as Indicated at
Front-Panel
M A11U2 A11US
kHz
12 15 16 19 2 5 6 9 12 15
1 L L L L H H L L H H
5 L H L L L L L L L L
10 H L L L L L L L L L
20 H H H H H H H H H H
50 L H L L L L L L L L
80 L H H L L H H L L H
99 L H H H H H H L H L
* Low is < 0.8 Vdc; Highis > 2.0 Vdc.
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{Z+>P/O Modulation Control Latches, Function
1. Set the Signal Generator as follows: \

2. Measure the voltage levels as indicated in Table 2 for each of the front-panel Modulation Source settings.
The AM depth or FM deviation for each front-panel Modulation Source setting can be between 0-99% or

0-99 kHz respectively.
Table 2. Function Control Volitage Levels.

Measure the Voltage® as Indicated at
Front-Panel
A11U3 ANU7 A11US
2 5 6 9 12 15 16 19 4 13 19 16
Int 1 kHz AM H H L L L L L H L L L H
Freq 1300MH2 H H L L L L L H L L H L
Freq 520MHz H H L L L L L H L L L H
(Int AM Off)
Int 400 Hz FM H L H H** L L L H L L L
(Int FM Off) )
Ext AM L L L H L H L H L L L
(Ext AM Off)
Ext AC FM L L L H L L H H H L L
Ext DC FM L L L H L L H L L H L
Amp + 10 dBm L L L H L L L H L L H
* Low is < 0.8 Vdc; High is > 2.0 Vdc.
** Internal 400 Hz bit. Frequency Pin 9 remains high until 1 kHz source is selected with-Modulation Function.
= Low for FM Deviation 20 kHz and below.
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A11 Component Coordinates
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NOTES

1. For an explanationon of schematic symbols,
"SCHEMATIC DIAGRAM NOTES" in Section 8.

see
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Service Sheet 7

FM AND AM MODULATION CONTROL, AND RF AMPLITUDE CONTROL
PRINCIPLES OF OPERATION

General
Data from the Level Control Latches is used to control the RF output amplitude level in fine steps,
and the RF output amplitude level versus frequency correction. The Modulation Control Latches
also control the amplitude and frequency modulation signals.

RF Output Amplitude Control

Ten data bits latched into Modulation Control Latches Ul and U4 (refer to Service Sheet 6) are
applied to the Level Digital-to-Analog Converter (DAC) Ul19. The digitally controlled output of
the Level DAC adjusts the reference voltage input from the unity-gain Level Buffer Ul17C. This
dc voltage controls the vernier output level. The output voltage is applied to the AM Reference
Summing Amplifier Ul7A.

When amplitude modulation is selected, the Level DAC voltage is summed with the AM% DAC
voltage, and applied to A6U6 of the Automatic Level Control (ALC) Amplifier (refer to Service
Sheet 4).

The Microprocessor determines when the vernier output level is greater than +7.0 dBm. At this
time the Level Range select bit is set high, and the output of U17B goes to approximately —15 V.
FET switch Q9 opens increasing the gain of AM-Reference Summing Amplifier U17A. This allows
for the higher output levels and for level correction.

AM Modulation Control

Ten data bits latched into Modulation Control Latches U4 and U2 (refer to Service Sheet 6) are
applied to the AM% DAC U20. The digitally controlled output level of the AM% DAC adjusts the
input modulation signal from the AM% Summing Amplifier U17D to the level that modulates the
RF signal to the depth selected. The output signal is ac coupled by C25 to the unity-gain AM Offset
Buffer U18. The AM Offset Adjustment at R72 nulls any dc offset of the modulation signal. The
amplitude modulation signal is then summed with the level voltage at U17A as discussed above.

Internal AM (X1) Select

Internal AM is selected when the data bit latched into pin 5 of U3 is high and X2(L) bit latched into
pin 16 of U5 is high. The output of U8A is high (refer to Service Sheet 6). The high output (X1 INT
AM) to the positive input of the Internal AM Select comparator UI10B, being more positive than
+2 V(R) at the negative input, switches its output to approximately 0.0 V. FET switch Q8 is turned
on. When Q8 is on, the output of the Audio Oscillator UI5A is then ac coupled by C22 through
resistor R57 to the AM% Summing Amplifier U17D.

Extermal AM (X1) Select

External AM is selected when the data bit latched into pin 15 of U3 is high and the X2(L) bit latched
into pin 16 of US is high. The output of U8B is high (refer to Service Sheet 6). The high output
(X1 EXT AM) switches the output of the External AM Select comparator UI10A to approximately
0.0 V. FET switch Q7 is turned on. When Q7 is on, the external modulation signal from the External
Modulation Buffer U9 is then applied to the X1 AM% Summing Amplifier U17D through resistor

RS6.
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Intemnal AM (X2) Select (Doubler Mode)

Internal AM doubler (X2) is selected when the data bit latched into pin 5 of U3 is high (refer to
Service Sheet 6). The high output (INT AM) to the positive input of the Internal AM Select X2
comparator U21B, being more positive than the +2 V(R) at the negative input, switches its output
to approximately 0.0 V. FET switch Q1! is turned on. When Q!1 is on, the output of the Audio
Oscillator U15A is then ac coupled by C22 through resistor R78 to the Doubler (X2) AM% Summing
Amplifiers U21C and U2ID.

The internal modulation signal is sent to the Doubler whenever the INT AM bit at U3 pin 5 is
high (refer to Service Sheet 6). The Doubler is not active when Internal AM (X1) is selected so the
modulation signal being sent to the Doubler Assembly does not effect instrument operation. When
the Doubler is selected, X2(L) bit latched into pin 16 of US is low. The Doubler signal is amplituded
modulated and the X1 AM is disabled.

Extemal AM (X2) Select (Doubler Mode)

External AM doubler (X2) is selected when the data bit latched into pin 15 of U3 is high (refer to
Service Sheet 6). The high output (EXT AM) to the positive input of the External AM Select X2
comparator U21A, being more positive than the +2 V(R) at the negative input, switches its output
to approximately 0.0 V. FET switch Q10 is turned on. When Q10 is on, the external modulation
signal is then coupled through resistor R77 to the Doubler (X2) AM% Summing Amplifiers U21C
and U21D.

The Internal AM(X2) is selected when INT AM U3 pin 5 is high (refer to Service Sheet 6). The
Doubler is not active when Internal AM (X1) is selected so the modulation signal being sent to the
Doubler Assembly does not effect instrument operation. When the Doubler is selected, X2(L) bit
latched into pin 16 of US is low. The Doubler signal is amplituded modulated and the X1 AM is

disabled.

FM Modulation Control

Ten data bits latched into the Modulation Control Latches U2 and US (refer to Service Sheet 6), and
applied to the FM Deviation DAC U13. The digitally controlied output level of the FM deviation
DAC adjusts the modulation signal from the FM Deviation Summing Amplifier U12 to the FM
Deviation Amplifier Ul1A. The DAC and FM Deviation Amplifier output the signal level required
to frequency modulate the RF output at the selected FM deviation.

intemal FM Select

Internal FM is selected when the data bit latched into pin 6 of U3 is high (refer to Service Sheet 6).
The high output (INT FM) switches the output of the Internal FM Select comparator U10D to
approximately 0.0 V. FET switch QS is turned on. When Q5 is on, the output of the Audio Oscillator
UI1S5A is ac coupled by C22 through resistor R13 to the FM Deviation Summing Amplifier U12.

Extemal FM Select

External AC FM or DC FM is selected by the data bits latched into pin 19 (AC FM) and pin 16
(EXT FM) of U3, and gated through NOR gates U7 (refer to Service Sheet 6). The high output at
pin 4 of U7B switches the output of the External AC FM Select comparator U10C to approximately
0.0 V. FET switch Q4 is turned on. When Q4 is on, the external ac modulation signal from the
External Modulation Buffer U9 s ac coupled by C8 and C9 through resistor R14 to the FM Deviation
Summing Amplifier U12. The high output at pin 13 of U7D switches the output of the External DC
FM Select comparator U11C to approximately 0.0 V. FET switch Q3 is turned on. When Q3 is on,
the external dc modulation signal from the External Modulation Buffer U9 is dc coupled by resistor
R7 to the FM Deviation Summing Amplifier U12. External AC FM and external DC FM can not

be selected at the same time.
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Audio Oscillator Section
When only internal modulation is selected, the data bit latched into pin 2 of U3 is high (refer to
Service Sheet 6). The high output (AUDIO OSC OUT) switches the output of Audio Oscillator Out
comparator U14B to approximately 0.0 V. FET switch Q1 is turned on. When QI is on, the 400 Hz
or 1 kHz internal Audio Oscillator output through buffer amplifier U15B and C15 and C16 is applied
to the MOD INPUT/OUTPUT connector on the front-panel.

The internal Audio Oscillator’s frequency is enabled by a high latched into pins 5 or 6 of U3. These
two bits (INT AM and INT FM) are each applied to Audio Oscillator Buffer U6 (refer to Service
Sheet 6). The low output (AOE) of U6 enables the internal Audio Oscillator U15A.

The internal Audio Oscillator’s frequency of 400 Hz or 1 kHz is selected by the data bit latched
into pin 9 of U3. For 1 kHz the FREQ line is low; for 400 Hz it is high. The high output switches
the output of Audio Frequency Select comparator U14A to approximately 0.0 V. FET switch Q2 is
turned on and capacitor C20 is bypassed. This increased capacitance switches the Audio Oscillator’s
frequency to 400 hz. If 1 kHz is selected, Q2 is turned off by a low on the FREQ line to Ul4A,
and C20 is left in the oscillator’s circuit. The peak output of the Audio Oscillator is approximately
+7.5 V as determined by VR4, CR8, and CR9. These components form the feedback path for the

positive input of Ul5A.

Modulation Calibration
Internal and external modulation is calibrated only if the modulation signal from the internal Audio

Oscillator or the external MOD INPUT/OUTPUT connector is equal to +1.00 Vpk + 0.05 Vpk.
The amplitude from the internal Audio oscillator is adjusted by R50 (OSC ADJ).

Over/Under Modulation Comparators
The input amplitude level at the MOD INPUT/OUTPUT connector must be set by the external
source. The input amplitude level is monitored by the Over/Under Modulation comparators U14C
and Ul4D. When the modulation input signal is high, comparator U14C switches its output from
—15 V to 0.0 V. The monostable multivibrator U16A is enabled. The output at pin 13 goes high
for approximately 0.45 seconds. As long as the input is enabled by the high modulation signal, the

multivibrator continues to output the pulse.
The HI(H) pulse from the multivibrator is applied to the Service Request Register Al 1U (refer to

Service Sheet 17). The Microprocessor receives this status bit over the data bus when the inputs to
the Service Request Register are clocked in by the status strobe. The HI EXT LED is turned on.

When the modulation input signal is low, the output of comparator Ul4C and Ul4D are both
approximately —15 V. The monostable multivibrators are not enabled. The active high output of
UI6A is low and the active low output of U16B is high. The high output of U16B is applied to the
Service Request Register, and the LO EXT LED is turned on.

When the modulation input signal is I Vpk, the output of comparator U14D is switched high which
enables the monostable multivibrator U16B. The high output at pin 12 is set low, and the LO EXT
LED is turned off.
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TROUBLESHOOTING

Procedures for checking part of the A1l Audio Assembly circuits are given below. The areas or
points to check are marked on the schematic by a hexagon with a checkmark and a2 number inside,

for example, (1 »

Troubleshooting Help

Block Diagram 4
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Digital Multimeter . .....ciiitii ittt tiiiaiat e taeaaaereeaee s HP 3466A

{ZiDLevel DAC, AM Reference Summing Amplifier
1. Set the Signal Generator as follows:

) g o 1113 T 520 MHz
AMDIIUGC. . . o oiiiiiie ittt eerereeeeierenereareet e, -3 dBm
% €T 1111 T3« P Off

2. Measure and verify the voltages shown in Table 1 at test point A11TP6 (AM). Change the RF
output amplitude level from the front-panel as indicated.

NOTE

Voltages measured may differ from the voliages shown in Table 1 because of
level correction. The voliage change for each step from —1 to +13.0 dBm is
consistent.

Tabdle 1. Level Control Voltages versus Front-Panel A mplitude.

Front-Panel A11TP6
Ampiitude (dBm) (Vdc)
-1.0 +05
+20 +07
+5.0 +1.0
+10.0. +1.8
+13.0 +25
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{TZ>OAM% DAC, AM Offset Buffer
1. Set the Signal Generator as follows:

e L=+ L=, 520 MHz
AMPHIUAE. . . ottt et e -10 dBm
e 11X T« Pt AM 1%
SOUTCE o iiieeanenaaeneeeeaaaesonacessaescsonesnnssansnecsoscsssuanasaccs 1 kHz (Int.)

2. Measure and verify the voltages shown in Table 2 at test point A11TP6 (AM). Change the AM%
depth from the front panel as indicated.

NOTE

A bsolute voltage levels measured may differ from the voltages shown in Table 2
depending on the adjustment of A11R62 (AM%). The relative change for each
AM% change should be consistent, however.

Table 2. AM% Control Voltage Levels.

Front-Panel A11TPS
AM% (Vrms)

1 0.004

5 0.020

10 0.040

20 0.080

S0 0.200

70 0.280

99 0.390

{Z3>FM Deviation DAC, FM Deviation Amplifier
1. Set the Signal Generator as follows:

b e 103 + Y~ PP 520 MHz
AMPHIUAe . ... o et iei e —10 dBm
Modulation. ... .t et icie ittt iie e e, FM 1 kH=z
SOUI G . i et iiiieiieeiieeeansansseecsenssanaeeseeocacsssaessonsnsancsanannss 1 kHz (Int.)

2. Measure and verify the voltages shown in Table 3 at test point A11TP7 (FM). Change the FM
deviation from the front panel as indicated.
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NOTE

Absolute voltage levels measured may differ from the voltages shown in Table 3
depending on the adjustment of A11R16 (FM GAIN). The relative change for
each FM kHz change should be consistent, however.

Table 3. FM Deviation Control Voltage Levels.

Front-Panel AN1ITP?
FM (kHz) (Vrms)
1 0.02
5 0.10
10 0.20
20 0.40
50 1.00
70 1.40
100 200
200 4.00

{J+>Comparators, FET Switches
1. Set the Signal Generator as follows:

D3 (o 173 £ V= U 520 MHz
AmphHtude. . ... i et ieeteicectacacaeaarae e, —-10 dBm
MOQUIAtIOM. ..ottt ittt ittt eeeeneeesneeersecosasacacoacasnseaeeaaaccaessaeaananns off

2. Select the front-panel Modulation Source functions as indicated in Table 4. Measure and verify
the voltages shown for the associated comparator.

Table 4. Voltage Checks.

Function Comparator FET Open/
Selected Comparator | o tout (Vde) | Switch Closed
Int 1 kHz, AM U108-1 0.0 as closed
int 400 Hz U14A-2 0.0 Q2 closed
Audio Osc Out U14B-1 +5.0 a1 closed
Int FM U100-13 0.0 Qs closed
Ext AC FM U10C-14 0.0 Q4 closed
Ext DC FM U11C-8 +14.0 a3 closed
Ext AM U10A-2 0.0 Q7 closed
- Amplitude +10 dBm u178-7 -13.0 Q9 open
FM Range (< 21 kHz) | U11B-7 +14.0 Qs open
Ext AM Jipin5s L
No Input U14D-13 -13.0 J1 pin 4 H
Ext AM Jipins H
1 Vpk Input U14D-13 -13.0 J1 pin 4 L
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A11 Component Coordinates
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A11 Component Coordinates
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CHANGES

All Serial Prefixes On the A11 Schematic Diagram:

o 28,29 - Add C28 and C29, values 0.1 u. C28 is connected in parallel with

. C29 is connected in parallel with R33 (Over /Under Modulation
Comparators).

o R48 - Change the value to 8.66k(.

rev.01JULY90 Service Sheet 7-8.1
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Section 8 General Information

-INTRODUCTION

This section contains information for troubleshooting and repairing the HP 8657B. Troubleshooting
and repair is to component level except for the A9 Attenuator assembly and the Al2 Frequency
Doubler which are replaced as complete units. The troubleshooting information is organized as

shown in Figure 8-1.
NOTE
It is recommended that the start point for all troubleshooting is BD1.

BD1
OVERALL BLOCK
DAGRAM
BD2 BD3 BD4
HiGH FREQUENCY LOW FREQUENCY MICROPROCESSOR.
AND AND KEYBOARD AND
OUTPUT SECTION FM SECTION DISPLAY
SERVICE SHEETS SERVICE SHEETS SERVICE SHEETS SERVICE SHEET
1-8 9-16 17-23 24

Figure 8—1. Troubleshooting Information Organization.

BOARD ASSEMBLY TO SERVICE SHEET(S) CROSS REFERENCE
Table 8-1 provides a cross reference between a board assembly and the Service Sheet(s) associated
with it.
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Table 8—1. Assembly to Service Sheet Cross Reference.

Assembly Associated Service Sheet(s)
A1 Keyboard ss21

A2 Display §821,22.23

A3 Low Frequency Loop §89,10,11,12,13,14,15,16
A3A1 Low Frequency Osc SS9

A4 High Frequency Loop §S81.2

A6 Output SS4.5

A7 200 MHz Low Pass Filter s§S8

A8 Frequency Multiplier S§S3

A3 Attenuator Ss8

A10 Attenuator Drive ss8

U5 Reverse Power Protection ss8

U2 Hetrodyne Switch §S8

U8 Pulse Modulator ss8

A11 Audio $S6.7

A12 Frequency Doubler SS8

A13 Processor §817.18,19,20

A14 Power Supply $S824

A1S Line Module $s24

A16 10 MHZz Reference Osc S$S824

SAFETY CONSIDERATIONS

Before Applying Power

Verify that the HP 8657B is set to match the available AC line voltage and that the correct fuse
is installed (refer to paragraph 2-6 in Section 2 of the Operation and Calibration manual). An
uninterrupted safety earth ground must be provided from the main power source to the HP 8657B
input wiring terminals, power cord, or supplied power cord set.

Warnings and Cautions

Pay attention to WARNINGS and CAUTIONS. They must be followed for your protection and to
avoid damage to the HP 8657B.

WARNING
m——
Maintenance described herein is performed with power supplied 1o the
HP 8657B and with the protective covers removed. Such maintenance showld
be performed only by service-trained personnel who are aware of the hazards
involved (for example, fire and electrical shock). Where maintenance can be
performed without power supplied, the power should be removed.

Any interruption of the protective (grounding) conductor (inside or outside
the HP 8657B) or disconnection of the protective earth terminal will create a
potential shock hazard that could result in personal injury. Grounding one
conductor of a two conductor outlet is not sufficient. Whenever it is likely that
the protection has been impaired, the HP 8657B must be made inoperative
(that is, secured against unintended operation).

Section 8 General Information-2
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If the HP 86578 is 10 he energized via an autotransformer. make sure that
the autotransformer’s common terminal 1s connected to the earth terminal of
the power source.

Capacitors inside the HP 8657B can still be charged even if the HP 8657B is
disconnected from its source of supply.

Make sure that only 250 volt fuses with the required rated current and of the
specified type (normal blow, time delay, etc.) are used for replacement. Do
not use repaired fuses or short-circuited fuseholders. To do so could create a

shock or fire hazard.

CAUTION

Do not disconnect or remove any boards in the HP 86578 unless the HP 8657B
is unplugged from the AC line. Some boards contain devices which can be
damaged if the board is removed when the power is on. Use conductive foam
when removing MOS devices from sockets. Use care when unplugging ICs
from high-grip sockets.

SPECIAL HANDLING CONSIDERATIONS FOR STATIC SENSITIVE DEVICES

General
This information is provided to familiarize users of Hewlett-Packard instruments with special
handling precautions for static sensitive devices. These precautions should be observed when
servicing printed circuit boards or components that are static sensitive.

All schematies with circuit assemblies containing static sensitive components are designated with the
international awareness symbol. This symbol indicates that special precautions apply when servicing
these circuits. Following the precautions described in the following paragraphs could prevent damage '

to the circuit and its components.

ATTENTION
Static Sensitive
Devices

Description

Static Sensitive Devices are electronic components that are susceptible to damage or complete
destruction in the presence of a static discharge. While all electronic components are static sensitive
to some degree, the possibility of damage due to electro-static discharge (ESD) becomes greater as
the insulating materials in the components become thinner and as component densities increase.
Depending on the magnitude of the charge, device substrates can be punctured or destroyed by
contact or mere proximity of a static charge.
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Static charges accumulate harmlessly in a person’s body, therefore the charges can be passed on in
numerous ways such as simple contact with the device, during separation of materials, or during
normal motions of persons with static sensitive devices. In many cases, destructive static discharges
(< 4000V) cannot be seen or felt The results of this damage can cause degradation of device
performance, early failure, or complete destruction of the device.

Component Handling Precautions
a. If you are servicing or repairing an instrument ,you should wear a metal or conductive plastic
wriststraps with a 1 Megohm series resistor connected to ground.

b. Packages should not be removed from their conductive or antistatic carriers until required and
should only be removed by an operator that is grounded through a 1 Megohm series resistor.
Devices that are removed should be placed in a conductive tray.

¢. Metal parts of fixtures, tools, soldering irons, and table tops should be grounded to a common
point.

d. Handling equipment, trays, table tops, and transport carts should be electrically conductive.

f. The circuit board should have a conductive strip placed on the board edge-connectors to short
all the connections together.

Device Classes
The following is a classification of the ESD sensitivity of components used in most Hewlett-Packar
instruments: '

CLASS | devices have a sensitivity range from 0 to 1,000V. Devices in this range include
microwave diodes (especially Schottky), BIFET and precision OP AMP (I,, < 50 nA, V,, < 1 mV),
unprotected MOS (especially VLSI), MOS -capacitors, advanced Schottky logic, junction FETs and
low current SCRs (< 0.153A), microwave and VHF transistors and ICs, precision IC voltage regulators
and resistors, low power resistors (< 0.03W). VLSICs with dual-level metallization, and Surface

Acoustic Wave (SAW) devices.

CLASS Il devices have a sensitivity range from 1,000 to 4,000V. Devices in this range include
MOS ICs with internal protection (CMOS, NMOS, PMOS) and LSI ICs, Schottky rectifier diodes,
linear ICs (bipolar), precision resistor networks, high speed bipolar logic (ECL, LS-TTL, S-TTL),
varactor diodes, monolithic ceramic capacitors, RF Mixers and other RF devices utilizing diodes.

CLASS Il devices have a sensitivity range from 4,000 to 15,000V. Devices in this range include
small signal diodes, and transistors, low-speed bipolar logic (TTL, DTL), quartz and piezoelectric
crystals, and thin and thick film resistors (< 1/8W, > 500k ohms).

RECOMMENDED TEST EQUIPMENT AND ACCESSORIES

Test equipment and test accessories required to maintain the HP 8657B are listed in the table of
Recommended Test Equipment in Section 1. Equipment other than that listed may be used if it
meets the listed critical specifications.

SERVICE TOOLS, AIDS AND INFORMATION
Service Tools

There are unique tools available that will make servicing of the HP 8657B easier. Service aids are
provided in the HP 8657B. Service intformation is provided in this manual. Information provided
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in the paragraph entitled Repair (found in this section) shows how the HP 8657B is accessed for
repair purposes. .

Pozidriv Screwdrivers. Many screws in the HP 8657B appear to be Phillips type, but are not. To
avoid damage to the screw slots, Pozidriv screwdrivers should be used. HP 8710-0899 is the No. 1

Pozidriv. HP 8710-0900 is the No. 2 Pozidriv.

Tuning Tools. For adjustments requiring non-metallic tuning tools, use the HP 8710-0033 blade
tuning tool or the HP 8710-1010 (JFD Model No. 5284) hex tuning tool. For other adjustments an
ordinary small screwdriver or suitable tool is sufficient. No matter which tool is used, never force
any adjustment control. This is especially critical when adjusting variable inductors or capacitors.

Torque Wrench. A torque wrench is needed whenever semi-rigid cables are installed. Use an § mm
open end torque wrench capable of 4.5 in/lbs (£0.5 in/lbs) of torque. Overtightening the connectors
that hold these cables will change the cables dielectric constant. Undertightening can cause RF

leakage.

Parts and Cable Locations
The locations of individual components mounted on printed circuit boards or other assemblies are
shown adjacent to the schematic diagram on the back of the preceeding Service Sheet. The part
reference designator is the assembly designator plus the part designator. For example, A6R9 is R9 on
the A6 assembly. For specific component descriptions and ordering information, refer to Table 6-3,
Replaceable Parts, in Section 6. lllustrated parts breakdowns of chassis and frame parts, as well as
assemblies and mechanical parts and cables, are shown in Section 6.

Mechanical parts have reference designations that begin with the letters MP. Some mechanical parts,
such as screws, are listed in the replaceable parts list below the part to which they fasten. To find
the part number and description of mechanical part, find the part in one of the figures in Section 6
or Section 8. The part in the figure is labeled with its reference designator. Look up that reference
designator in the table of Replaceable Parts. If the part is a fastener; such as a screw, nut, or washer
and does not have an assigned reference designator, look to the figure for the part to which it fastens.
Then, look up the fastened part in the parts list. Just below the fastened part, you will see the part
numbers and descriptions of the desired fastener. ‘

Test Points and Adjustment Locations

Most test points and adjustments are indicated on individual circuit board assemblies. Test points
and adjustments can also be found on the component locator diagram adjacent to the assembly’s

schematic diagram.

Service Aids on Printed Circuit Boards

Service aids on printed circuit boards include test points, indicator lights, transistor and integrated
circuit and relay designations, adjustment names, and assembly part numbers.

Service Kit

To assist in servicing the HP 8657B, a service kit is available from Hewlett-Packard. For more
information about this kit, contact your nearest Hewlert-Packard Sales Office.

Other Service Documents

Service Notes, Manual Changes supplements, and other service literature are available through
Hewlett-Packard. For further information. contact your nearest Hewlett-Packard office.
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REPAIR

Disassembly Procedures

The following procedures provide information to enable you to dissassemble the HP 8657B. Table
8-2 indicates which procedures you need to perform to to give access to a particular assembly.
Reference to the appropriate exploded view in Section 6 or 8 is included. If a circuit board within
the main casting is to be removed from the HP 8657B, seek access to its component (top) side. To

reassemble the HP 8657B, follow the procedures in the reverse order.

WARNING

Before beginning any disassembly procedure be sure that the AC line voltage

is disconnected.

Table 8—2. Assembly Access Information.

For Part Locations
Refer

Operation Perform Procedure(s)
to Figure(s)

A1 and A2 removal 1 6-1, 6-2
Remove external RF covers 2 6-1
A3 Service Position 2,3 6-1, 6-8, 8-2
A4, A6, A8 (component side) 2 3.4 6-1, 6-8, 8-2
A11 Removal/Service Position 2.5 6-1, 6-11, 85
A13 Removal/Service Position 25 6 6-1, 6-10, 6-11
Doubler Removal 2,5 6,7 6-1, 6-10, 6-11
Bottom Internal RF covers 256738 6-1, 6-10, 6-11
A6 to At0 Semi-Rigid Removal 2.5.6,.7,.89 6-1, 6-11, 6-13

6-1, 6-10. 6-11, 6-12, 6-13

Section 8 General Information-6

A10 removal 2,5 6,789 14
A4 Removal 2,.3.45.6,7.10 6-1, 6-9, 6-11, 8-2, 84
A6 Removal 2.3.4,56,7.8 9 11 6-1, 6-9, 6-11, 8-2, 84
A8/FL1 Removali 2,34, 12 6-1, 6-8, 6-9, 84
Attenuator Removal 2, 13 6-1, 6-10
A14 Removal 15 64, 83
rev.20MARY1
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Procedure 1. Remove the top trim MP2. Remove the four No. 2 Pozidriv screws MP107 from the
top and bottom edge of the front-panel casting. If the unit is NOT an option 002, it may be necessary
to remove the two side trims MP3 and loosen the two RF Output Bracket mounting screws MP107
and the MOD input/output bracket mounting screws MP107. Pull the front-panel forward until it is

free of the casting.

Procedure 2. Remove the four screws MP17 and then remove the four handle caps MP15 and the
two handles MP14. Place a thin piece of card between the external cover (top or bottom) and the
rear casting. This will prevent the rear casting from damage. Use a flat headed screwdriver to lever
up each corner in turn. Repeat this procedure in the middle of the cover. Remove covers MP4 and

24.

Procedure 3. Remove the ten 10/32 inch nuts and washers (MP8 and MP9) from the top of the A3
cicuit board. Rotate the circuit board on the hinged carrier MP6 up and to the right (Refer to Figure
8-2). To lock the carrier in place, press the spring loaded hinge towards the rear of the HP 8657B

until it slides around the hingelock MP20.

Procedure 4. Remove the two screws MP151 and remove the top internal cover MP12. To gain
access to the component sides of the A4, A8 or A8, use a flat-headed screwdriver to lever up the
appropriate internal RF covers. Covers MP33 and MP36 will also require removal of their retaining

SCrews. .

Procedure 5. Disconnect W16 and W31 and then remove the three (or seven) screws MP42 from
the All. To troubleshoot the Al3 when still requiring operation of the All, reconnect W16 and
mount the All in the Service position shown in Figure 8-5.

Procedure 6. Remove the seven screws from the A13 Assembly. Disconnect W20 from the Al12 and
Al3. To place the Al3 in its service position, slide the A13 service bracket onto the two uppermost
attenuator standoffs (i.e. between the casting wall and the attenuator mounting bracket) and ensure
that it locks in place. To remove the Al3, disconnect W2, W11, W15, W18, W19 and W21 from the

Al3 Assembly and lift free.

Procedure 7. Disconnect W37 from Al12J3, W27 from A12J5 and W37 (or W28 if the unit is an
option 003) from A12J8. Disconnect W20 and the six screws which secure the doubler to the bottom
RF internal cover MP22. The Al2 can now be removed.

Procedure 8. Remove the ten screws MP151 from the bottom internal RF cover. Remove W27
and W35 (or W28 if the unit is an option 003). Remove the bottom internal RF cover MP22. To
gain access to the underside of the A4, A6 or A8, use a flat-headed screwdriver to lever up the
appropriate covers. Covers MP33 and MP36 will also require removal of their retaining screws.

Procedure 9. Remove MP34 and MP35. Remove semi-rigid cables W12, W13 and W14.

Procedure 10. Unsoider the three wire links between the A4 and A6 (MP151). Unsolder the semi-
rigid cables W8 and W9 at points 1, 2, 3, and 4 (Refer to Figure 8-4). Remove cable W6. Remove the
twenty-two A4 mounting screws MP146. Carefully bend back W9 to allow the A4 to be removed.
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Procedure 11. Remove the cables W6 and W7. Unsolder the three wire links MP151. Unsolder
semi-rigid cable W10 at the point shown in Figure 8-4. Remove the eighteen. A6 mounting screws
MP146. Carefully bend back W10 to allow the A6 to be removed.

Procedure 12. Disconnect W5 from A8J3 and W25 from A8J1. Unsolder the white/red +5 V
supply wire from the A8. Unsolder W8, W9 and W10 at points I, 2, 3 and 4 (Refer to Figure 8-4).
Remove the sixteen A8/FL] mounting screws MP146. Carefully bend back W10 to allow the A6 to

be removed.

Procedure 13. Disconnect W26 and W27 from the attenuator. Disconnect the ribbon cables from
A10J2. Remove the four black screws which hold the attenuator mounting bracket to the side of the

casting. The attenuator assembly can now be removed.

Procedure 14.

a. If the instrument is a standard option, remove W17 from the Reverse Power Module US.

If the instrument is an option 002, remove W26 from the Reverse Power Module US.
If the instrument is an option 003, remove W39 from A10J3.
If the instument is an option 002/003, remove W32 from A10J3.

For ALL OPTIONS, remove the eight Alo-mounting screws. The Al0 assembly can now be
removed.

> a0 o

Procedure 15. Remove the five screws MP127 which fasten the power supply cover to the casting.
DO NOT remove the two screws marked "TRANSFORMER MOUNTING ONLY." Remove the
four screws MP133 from each side of the rear casting. Remove the BNC retaining nuts from the
"SEQ," "MOD I/0,” and "PULSE INPUT" connectors if fitted. Remove the power supply cover.
Disconnect the cables from Al4J1 and A14J2 if fitted. Remove the three (or two) screws fastening

the Al4 heatsink to the power suppiy. Withdraw the Al4.
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Figure 8—2. A3 Service Position.

Figure 8—3. Rear Panel Removal.
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Figure 8—4. A4 und 45 dissasembly.
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Figure 8—5. A 11 Service Position.
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Reassembly Information

NOTE

When reassembling the HP 8657B, insert all shield braid removed during
disassembly into the appropriate space(s) in the casting wall before the internal
RF covers are reinstalled.

DO NOT PRESS the internal RF covers all the way into the casting during
reassembly. Make sure the top of the cover is the same level as the top of the
casting.

CAUTION

Do not overtighten the nuts which secure the semi-rigid cables to the RF
connectors, as this may change the dielectric constant of the cable. Under
tightening may cause RF leakage. Use an 8 mm open end torque wrench
capable of 4.5 in/Ibs (£0.5 in/Ibs) of torque.

Component Replacement Procedures for SMOBC PCB’s

All PCB assemblies in the HP 8657B, except the Al Keyboard, are Solder Mask Over Bare Copper
(SMOBC) The printed circuit board traces, pads and plated-through holes (PTH) are copper. The
printed circuit boards are more susceptible to broken traces, lifted pads, and damage to the plated-
through holes. Therefore, additional care must be taken when replacing components on SMOBC
printed circuit boards. The following steps should be taken to reduce the risk of damage.

1. Use a temperature controlled soldering iron set at a temperature of 600° F (315° O).

Extensive tests were made by Hewlett-Packard using commercial brands of soldering irons. As
a result of these tests, the recommended soldering iron was the HEXACON THERM-O-TRAC
STATION #1000 with the FINGER GRIP SLEEVE 21 A-5 and solder tip #J 301X. During
soldering, the tip temperature of the HEXACON THERM-O-TRAC STATION remained very

stable.

Cut out the body of the component to be removed. (Leave leads as long as possible for easier
removal.)

. Apply heat to the lead only, add solder as required, slide tip down to the pad and remove solder

with solder sucker.
CAUTION

Tip pressure on the pad is most critical and is totally operator dependent.
Excessive tip pressure will damage or destroy the board. Do not use tin
desoldering braid or solder wicking techniques on Hot Air Leveled boards.

The melting point of solder in the plated through hole (PTH) is reached in 2.5 seconds at tip
temperature of 600° to 750° F (315° to 400° C). The recommended time for heat to be applied

is 3 seconds.

Keep the solder sucker clean and do not let the tip of the solder sucker hit the pad when
removing solder. Breaking the lead loose can damage the PTH. If the lead is attached to the
PTH after the solder has been removed, reheat the lead to remove it.

When soldering or desoldering multilead components, do not consecutively apply heat to
adjacent leads. Distribute heat by skipping leads or crossing to opposite side of device.
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MOS and CMOS Integrated Circuit Replacement

MOS and CMOS integrated circuits are used in the HP 8657B. They are prone to damage
from both static and transients and must be handled carefully. Refer to paragraph 8-4 Special
Handling Considerations for Static Sensitive Devices for further information. When working on the
Signal Generator, keep in mind the following recommendations to avoid damaging these sensitive

components.

1.
2.

Do not remove any board unless the Signal Generator has been unplugged.

When removing a socketed MOS and CMOS device from an assembly, be careful not to damage
it. Avoid removing devices from these sockets with pullers. Instead, use a small screwdriver to
pry the device up from one end, slowly pulling it up one pair of pins at a time.

Once a MOS or CMOS device has been removed from an assembly, immediately stick it into a
pad of conductive foam or other suitable holding medium.

When replacing a MOS or CMOS device, ground the foam on which it resides to the HP 8657B

before removing it. If a device requires soldering, make sure that the assembly is lying on a sheet
of conductive foam, and that the foam and soldering iron tip are grounded to the assembly.

Apply as little heat as possible.
Before turning the HP 8657B off, remove any large ac sources which may be driving MOS
switches.

Factory-Selected Components (*)
Some component values are selected at the time of final checkout at the factory (see Table 5-1).
These values are selected to provide optimum compatibility with associated components. These
components are identified on individual schematics and the parts list by an asterisk (*).
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SCHEMATIC SYMBOLOGY AND SCHEMATIC DIAGRAM NOTES

Table 8-3 summarizes the symbology used in presenting many devices found in the HP 8657B.
The logic symbols used in this manual are based on the Institute of Electrical and Electronic
Engineers (IEEE) in IEEE-STD 91-1984, Graphic Symbols for Logic Functions. This publication may

be purchased from:

Institute of Electrical and Electronic Engineers
345 East 47th Street
New York, NY 10017

Table 8-3. Schematic Diagram Notes (1 of 11)

Interconnect
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are complete
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Table 8-3. Schematic Disgram Notes (2 of 11)

Values for all components are marked in units of farads, henries, and ohms unless otherwise specified.

* Asterisk denotes a factory-selected value. Value shown is typical. See Section V.
@ Tool-aided adjustment.
:] Encloses front-pare! designation.

. ! Encloses rear-panel designation

—— — — Circuit assembly borderline.
-------- Other assembly borderline.
e —— Heavy line with arrows indicates path and direction of main signal.
——————— Heavy dashed line with arrows indicates path and direction of main feedback.
—— Indicates stripline (i.e.. RF transmission line above ground).
#.c.'. Wiper moves toward cw with clockwise rotation of contro! (as viewed from shaft or
knob).
1P
I Numbered Test Point '
measurement aid provided.
Encloses wire or cable color code. Code used is the same as the resistor coior code.
- First number identifies the base color, second number identifies the wider stripe, and

the third number identifies the narrower stripe. e.g., @D denotes white base. yellow
wide stripe. violet narrow stripe.

1 A direct conducting connection to earth, or a conducting connection to a structure
s that has a similar function (e.g.. the frame of an air. sea. or land vehicie).

141 A conducting connection to a chassis or frame.
6 Common connections. All like-designation points are connected.
Letter = off-page connection.

Number = Service Sheet number for off-page connection.
In the example, signal flow is continued on Service Sheet 12, at the point

marked.

T
£ pi'éé Number (only) = on-page connection.

—
N
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Table 8-3. Schematic Diagram Notes (3 of 11)

Service

LIO |
[

Lo
|

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Input and OQutput Indicators

Implied Indicator—Absence of polarity indicator (see below) implies that the active
state is a relative high voltage level. Absence of negation indicator (see below) im-
plies that the active state is a relative high voitage level at the input or output.

Polarity Indicator—The active state is a relatively low voltage level.

Dynamic Indicator—The active state is a transition from a relative low to a relative
high voltage ievel.

inhibit Input—input that. when active, inhibits (blocks) the active state outputs of a
gigital gevice.

Analog Input—Input that 1s a continuous signal function (e.g.. a sine wave).

Polarity Indicator used with inhibit Indicator—Indicates that the relatively low level
signal inhibits (blocks) the active state outputs of a digital device.

Output Delay—Binary output changes state only after the referenced input (m) re-
turns to its inactive state (m should be repilaced by appropriate dependency or func-
tion symbols).

Open Coltector Output.

Open Emitter Output.

Three-state Output—Indicates outputs can have a high impedance (disconnect) state
in addition to the normal binary Iogic states.
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Table 8~3. Schematic Disgram Notes (4 of 11)
A
¢ indicates muitiple paths represented by only one line. Letters or names identify indi-
A 8 vidual paths. Numbers indicate number of paths represented by the line.

Ferrite bead. (Increases the self-inductance of the conductor passing through the
bead.)

t_ Coaxia! or shielded cable.
——
-—0

Relay. Contact moves in direction of arrow when energized.

Ingicates a pushbutton switch with a momentary (ON) position.

Feedthrough capacitor. (Acts as a feedthrough terminal when mounted on a chassis
or a frame.)

Indicates a PIN diode.

Indicates a current regulation diode.

indicates a capacitive (varactor) diode.

Indicates a Schottky (hot-carrier) diode.

Light-emitting diode.

T
@ Indicates a voltage regulation diode.
@’/

""" Multiple transistors in a single package—physical! location of the pins is shown in
..... package outline on schematic.
:@‘— Identification of logic families as shown (in this case. ECL).
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Table 8-3. Schematic Diagram Notes (5 of 11)

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Combinational Logic Symbols and Functions

z Summing Junction—Outputs added together at a common. point.

& AND—AI! inputs must be active for the output to be active.

21 OR—One or more inputs being active will cause the output 10 be active.

Zm Logic Threshoid—m or more inputs being active will cause the output to be active
(replace m with a number).

=1 EXCLUSIVE OR—OQutput will be active when one (and only one) input is active.

=m m and only m—Output will be active when m (and only m) inputs are active (replace

m with a number).

= Logic Identity—Output will be active only when ail or none of the inputs are active
(i.e.. when all inputs are identical, output will be active).

Amplifier—The output will be active only when the input is active (can be used with
potarity or logic indicator at input or output to signify inversion).

X/Y Signal Level Converter—input level(s) are different than output level(s).

. > Bilateral Switch—Binary controlied switch which acts as an on/off switch to analog
: or binary signals flowing in both directions. Dependency notation should be used
to indicate affecting/atfected inputs and outputs. Note: amplifier symbol (with depen-

dency notation) should be read to indicate unilateral switching.

X—Y | Coder—input code (X) is converted to output code (Y) per weighted values or a table.
(Functional Labels) The following labels are to be used as necessary to ensure rapid identification of
gevice function.
MUX Multiplexer—The output is dependent only on the selected input.
DEMUX Demultipiexer—Only the selected output is a function of the input.
CPU Central Processing Unit
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Table 8-3. Schematic Diagram Notes (6 of 11)
DIGITAL SYMBOLOGY REFERENCE INFORMATION
Sequential Logic Functioas
1JL Monostabie—Single shot muitivibrator. Output becomes active when the input be-
comes active. Output remains active (even if the input becomes inactive) for a period
of time that is characteristic of the device and/or circuit.

G Oscillator—The output is a uniform repetitive signal which alternates between the

Juut high and tow state values. if an input is shown, then the output will be active if an
only if the input is in the active state.

FF Flip-Fiop—Binary element with two stable states, set and reset. When the flip-flop
is set, its outputs will be in their active states. When the flip-flop is reset, its outputs
will be in their inactive states.

T Toggle Input—When active, causes the flip-flop to change states.

S Set Input—When active, causes the flip-flop to set.

R Reset Input—When active, causes the flip-fiop to reset.

J J Input—Analogous to set input.

K K input—Analogous to reset input.

D Data Input—Always enabled by another input (generaily a C input—see Dependency
Notation). When the D input is dependency-enabied. a high level at D will set the
flip-flop: a low level will reset the flip-fiop. Note: strictly speaking. D inputs have no
active or inactive states—they are just enabled or disabiled. -

~m Count-Up Input—When active. increments the contents (count) of a counter by m-
counts (m is replaced with a number).

-m Count-Down input—When active. decrements the contents (count) of a counter by
“m" counts (m is replaced with a number). '

—m Shift Right (Down) input—When active. causes the contents of a shift register to
shift to the right or down “m” places (m is replaced with a number).

—m Shift Left (Up) Input—When active, causes the contents of a shift register to shift
to the left or up “m” places (m is replaced with a number).

NOTE
For the four functions shown above, if m is one, it is omitted.
(Functional Labels) The following functional labels are to0 be used as necessary in symbol build-ups to
ensure rapid identification of device function. :
mCNTR Counter—Array of flip-flops connected to form a counter with moduiles m (m is re-
placed with a number that indicates the number of states: 5 CNTR, 10 CNTR, etc.).
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Table 8-3. Schematic Diagram Notes (7 of 11)

Service

REG

SREG

ROM

RAM

Cm

Gm

vm

mAm

ENmM

Xm

Mm

Zm

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Sequential Legic Functions (Cont'd)
Register—Array of unconnected fiip-flops that form a simple register or latch.

Shift Register—Array of flip-flops that form a register with internal connections that
permit shifting the contents from flip-fiop to fiip-flop.

Read Only Memory—Addressable memory with read-out capability only.

Random Access Memory—Addressable memory with read-in and read-out
capability.

Dependency Notation

Control Dependency—Binary affecting input used where more than a simple AND
relationship exists between the C input and the affected inputs and outputs (used
only with D-type flip-flops).

Gate (AND) Dependency—Binary affecting input with an AND relationship to those
inputs or outputs labeled with the same identifier. The m is replaced with a number
or letter (the identifier).

OR Dependency—Binary affecting input with an OR relationship to those inputs or
outputs labeied with the same identif_ier. The m is replaced with a number or the
letter (the identifier).

Address Dependency—Binary affecting inputs of affected outputs. The m prefix is
replaced with a number that differentiates between several address inputs, indicates
dependency. or indicates demuitiplexing of address inputs and outputs. The m suffix
indicates the number of cells that can be addressed. '

Enable Dependency—Binary affecting input which, when active enables ail outputs.
When inactive open-collector and open-emitter outputs are off, and three-state out-
puts are at an external high impedance state.

When the enable input affects only certain inputs and outputs, they will be numbered
to indicate the logic connection.

Transmission Dependency—Binary affecting input which bidirectionally connects de-
pendent inputs and outputs.

Mode Dependency—Binary atffecting input used to indicate that the effects of partic-
ular inputs and outputs of an element depend on the mode in which the eiement
is operating. The m is replaced with a number or letter (the identifier).

Interconnection Dependency—Indicates the existence of internal logic connections
between inputs. outputs, internal inputs, angjor internal outputs. The m is repiaced
with a number (the identifier). -

Comma—AND Function.

Stant—OR Function.
NOTE
The identifier (m) is omitted if it is one—that is, when there is only one depen-
dency relationship of that kind in a particuiar device. When this is done. the de-
pendency indicator itself (G. C, EN. or V) is used to prefix or suffix the affected
(dependent) input or output.
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DIGITAL SYMBOLOGY REFERENCE INFORMATION

Miscellaneous
Schmitt Trigger-—Input characterized by hysteresis. one threshoid for positive going

signals and a second threshold for negative going signals.

Active Active State—A binary physical or logical state that corresponds to the true state
of an input. an output. or a function. The opposite of the inactive state.

Section 8 General Information-20



Model 8657B

Table 8~3. Schematic Diagram Notes (9 of 11)

Service
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Table 8-3. Schematic Diagram Notes (10 of 11)

Y ACTIVE LEVELS
Active High Input . .
g _/_—\_ ACTIVE HIGH inputs and outputs are indicated by the ab-
__:ACTIVEL_ sence of the polarity indicator symbol.
+ LEVEL »
Active High Output 4
N
—D
A = ’ ’ ACTIVE LOW inputs and outputs are indicated by the pres-
ctive Low Inpu \ ! ' ence of the polarity indicator symbol ( &.).
<o ACTIVE |
' LEVEL
Active Low Output EDGE SENSITIVE INPUTS
; L]
'NPUT_[_—L EDGE SENSITIVE (low-to-high) inputs are indicated by the i
—D I _y+——— presence of the dynamic indicator symbol (—).
]
Low-to-High QUTPUT + .,
Edge Sensitive
NPUT  / .\’ EDGE SENSITIVE (high-to-iow) inputs are indicated by the
[ > ‘ y [ presence of both the dynamic indicator and the poiarity in-
V4 dicator symbols (.nb ). .
1
High-to-l..qy oUTPUT s
Edge Sensitive DELAYED OUTPUT RESPONSE
|
INPUT__/—-\__
—_— b !
Deiayed Oumput OUTPU_T__._/_ OUTPUT DELAY indicator symbol (7] ) shows that the out-
(Active High Input) ) putc:ecomets effective after the input signal returns to its
INPUT—\_—j— inactive state.
—_n g ;
)
Delayed Output OUTPQT_—../-
(Active Low Input) ’ '
INHIBIT INPUTS
INHIBIT indicator symbol (+) indicates an input that, when
—+— - active, inhibits (blocks) the output(s) from achieving their
active states (the outputs remain inactive).
n n ANALOG LINES
ANALOG indicator symboi ({)) indicates a line that has
an analog input or output.
* NONLOGIC CONNECTION
—_— — The Nonlogic Connection symbol (X) indicates a connec-
* tion that does not carry any logic information.
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Table 8~3. Schematic Diagram Notes (11 of 11)

Service

AND
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e——]
B

ENABLE

D ———
—
B ——
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EN
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—_— X1

1

CONTROL

c

10

G1
G2

ADDRESS

GA

X —aY
A3
A2
Al
AQ

The input that controis or gates other inputs is labeled with a C or a G,

followed by an identifying number.
The controlled or gated input or output is labeled with the same number.
in this example, 1 is controlled by G1.

When a V input is active, the output will be in its active state. With the
V input inactive, the device functions as if the V input doesn’t exist.

When the EN input is active, the output is enabled to function normally.
When the EN input is inactive, the three-state output ( V¥ ). in this case,
becomes 3 high impedance, effectively removing that device from the
circuit.

When the X1 input is active. the associated input-output pair are bi-
directionally connected together. When X1 is inactive. the connection is
broken.

When the controlled or gated input or output aiready has a functional
label (D is used here), that labe! will be prefixed by the identifying

number.

1f the input or output is affected by more than one gate or control input.
then the identifying numbers of each gate or control input will appear
separated by commas.

When GA is active, the active address line (0 through 3) is the decoded
value of the 1 and 2 binary inputs. When the controlled address lines
have a functional vaiue, that value will be prefixed by the identifying

letter.
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TROUBLESHOOTING

General
Instrument problems usually fall into three general categories: operator errors, instrument out of
specification, and catastrophic failures. The troubleshooting strategy is different for each category.
For more information refer to the table of Specifications in Section ! and the detailed operating

instructions found in Section 3.

Operator Error. Apparent failures sometimes result from operator errors. These may take one of
several forms. The operator may allow external influences which affect instrument operation. At
times he may attempt to operate the instrument in an “out of specification” mode. Under certain
circumstances the HP 8657B allows for out of specification operation. Under other condmons it
does not.

A reverse power level greater than 1.0 watt (7.07V) coupled to the front-panel RF OQUTPUT
connector switches the output signal off and causes the Amplitude display to flash. This, however,
is normal operation under the circumstances. The HP 8657B has temporarily disconnected itself
from the high power level that could do damage to internal circuits. To bring the Signal Generator
back to its normal operating mode, remove the high reverse power at the RF OUTPUT connector
and enter a new output power level at the front-panel.

NOTE

The Reverse Power Proicction provided by this circuit is adeguate up to
30 watts (25V dc).

The HP 8657B does allow out of specification operation at frequencies below 0.1 MHz. The
frequency is accurate but other specifications, such as RF output power level may be incorrect.

Not-allowed operation is generally indicated by displays that flash or default to the last valid entry.
An example of the former is a flashing FM display that occurs when a frequency is changed to a
range that will not allow wide deviation. To stop the flashing display, press the FM mode select
button. This changes the FM deviation to a level that is acceptable.

Examples of not-allowed operation where the HP 8657B defaults to the last valid entry are: selecting
an RF output level that is too high or selecting an AM depth that causes the maximum total RF

output power level to be to high.

Instrument Out of Specification. If it is suspected that the instrument’s operating parameters are
out of tolerance, the abbreviated Performance Tests table in Section 4 tells which test may be
performed to verify proper operation. This table may also be used to determine which assembly
requires adjusting and on what service sheet the adjustable components are located. The Post-Repair
Adjustments table in Section S tells which adjustments are related and may also require adjustment.
After adjustments are complete, perform the performance test(s) in Section 4. If the performance
is still out of tolerance, refer to troubleshooting information. Although the problem may be solved
very quickly by going to the service sheet where the adjustment is located, it is good practice to
begin with the overall troubleshooting information found on Block Diagram 1.

Catastrophic Failures.  When a catastrophic failure occurs, begin troubleshooting on Block

Diagram 1. The information there is used to quickly isolate the problem to one of three major
sections in instrument.
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Strategy
Troubleshooting for the HP 8657B is organized into three levels. The overall troubleshooting level is
where problems are isolated to the power supply or one of the functional sections. The functional
section level of troubleshooting isolates the malfunction to the circuit level. At the circuit level, the
problem is isolated to a stage within the circuits shown on the schematic. It is expected that further
troubleshooting, to the component level, depends on the skill and experience of the troubleshooter.

Overall Troubleshooting (Block Diagram 1)
Overall troubleshooting begins with verifying that the power-on sequence occurs properly. At this
point, power supply problems become evident. The effect of inputs from the keyboard and an
external computer are compared. It is possible to separate a digital or analog problem at this level.
Digital problems are usually referred to Block Diagram 4. Further troubleshooting determines which
analog (phase lock) loop is defective. Problems here are referred to Block Diagrams 2 or 3. If none
of the sections or circuits above are defective, further troubleshooting isolates a malfunction in the

special circuits.

Functional Section Troubleshooting (Block Diagrams 2-4)

Troubleshooting of the loop sections (Block Diagrams 2 and 3) is done primarily from an analog
viewpoint with the intent of isolating a malfunction to the circuit level. The digital section (Block
Diagram 4) continues with troubleshooting from Block Diagram 1 but with the intent of isolating

the problem to the circuit level.

Circuit Troubleshooting (Service Sheets 1-24)

The goal of troubleshooting at the previous service sheet level is to be confident that the problem
is within the circuits shown by the schematic. Because of the interaction of the circuits in the
HP 8657B, it may be necessary to refer to other service sheets to completely isolate a problem. Some
of the circuits that are mostly analog have digital control circuits. In these cases, troubleshooting

the digital circuits first is offered as an alternative.

Additional Information

Additional troubleshooting information may be found in various locations in the manual. Reference
is made to the information in the appropriate troubleshooting procedure. Examples of this
information are the Power-On Sequence, the Basic Functional Checks, and the HP-IB Functional

Checks which are all found in Section 3.
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Block Diagram 1

OVERALL BLOCK DIAGRAM
PRINCIPLES OF OPERATION

General

The Signal Generator can be conceptually broken down into three subsections. The individual
subsections are illustrated on the following Block Diagrams.

Block Diagram 2 - High Frequency and Output Section

Block Diagram 3 - Low Frequency and FM Section

Block Diagram 4 - Microprocessor, Keyboard, and Display Section
The Signal Generator uses frequency synthesis to generate a carrier frequency range of 100 kHz to
2060 MHz. Its output amplitude is leveled and calibrated from +13 to —143.5 dBm. AM and/or FM
functions can be individually selected. The carrier frequency, output amplitude, and modulation
functions can be remotely programmed via the HP-IB.
Frequency synthesis translates a stable, accurate reference into an output signal of a different
frequency. The output frequency can have a finite number of values within a frequency range.
The resolution of the synthesizer determines the spacing between the discrete values that the output
frequency can assume. All output frequencies retain the same accuracy and stability as the reference
signal.

When using the indirect synthesis method of generating output frequencies, phase lock loops are
locked to a signal from a crystal controlled reference oscillator. The two phase lock loops used in
the Signal Generator generate signals which are combined to produce the instrument’s frequency
range (100 kHz to 2060 MHz). Every output frequency starts as a signal in the basic oscillator
frequency band (520 to 1040 MHz) and is divided or heterodyned in the output section if required.
The broad frequency range is generated in the following four bands:

1. 100 kHz to 129.999999 MHz (Heterodyned)

2. 130 to 259.999999 MHz (Divide by 4)

3. 260 10 519.999999 MHz (Divide by 2)

4. 520 to 1029.999999 MHz (Divide by | or Basic Band)
5. 1030 to 2060 MHz (Double Band)

High Frequency and Output Section

The Frequency Multiplier multiplies the 50 MHz reference signal by 16 to obtain an 800 MHz signal.
It also mixes the 800 MHz with the 60 to 110 MHz output of the low frequency loop to provide
a frequency between 690 and 740 MHz in steps of 1 Hz and to phase lock the high frequency
loop. The 800 MHz is also sent to the Output Section and mixed with specific frequencies in the
basic band (800.1 to 929.999999 MHz) to obtain the heterodyne band of frequencies (100 kHz to
129.999999 MHz).

The high frequency feedback loop phase locks the 520 to 1040 MHz High Frequency VCO. A
signal from the oscillator is mixed with a 690 to 740 MHz signal from the Frequency Multiplier.
Both the upper and lower sidebands from the Mixer are used to obtain one of six possible
Intermediate Frequencies (IF) every 50 MHz from 0 to 300 MHz. Any frequency in the 520 to
1029.999999 MHz range can be selected by adding or subtracting the appropriate IF frequency (for
example. 690 to 740 + 300 = 990 to 1040 MHz 690 to 740 — 150 = 540 to 590 MHz). The IF
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frequency is sampled by the output of the Pulse Generator that is driven by the 50 MHz Reference
Oscillator signal. Correction voltage from the sampler tunes the high frequency YCO to correct for
frequency error. The VCO is phase locked to an oscillator in the low frequency loop with only a
50 MHz tuning range (60 to 110 MHz) which in turn is phase locked to the 50 MHz reference through
a programmable divider. Noise from the high frequency VCO is corrected for in the wideband phase
lock loop. Therefore, the main contributor of noise and residual FM is the 60 to 110 MHz low

frequency VCO.
The Output Section translates the 520 to 1040 MHz High Frequency VCO frequencies to all other

frequencies by multiplying (1030 MHz to 2060 MHz), dividing (130 MHz to 1029.999999 MHz) or
heterodyning (100 kHz to 129.999999 MHz). It controls the RF output amplitude, and provides
harmonic filtering and AM.

Each of the divide-by-1, 2, and 4 bands is one octave (for example, 520 to 1029.999999 MHz for
the divide-by-1 band, 260 to 519.999999 MHz for the divide-by-2 band, and 130 to 259.99999 MHz
for the divide-by-4 band). Each Voltage Tuned Filter’s bandwidth is also one octave and tuned by

the microprocessor. The filters therefore track the oscillator’s frequency and are biased on only
when that band is selected. This selection of filters provides filtering of the out-of-band spurious and

harmonic frequencies.

Output level is stepped in 5 dB steps by an electronic step attenuator. Output level changes less than
5 dB are controlled by the ALC Amplifier from the Level DAC. The ALC Amplifier has two inputs.
One is the detected output voltage. The other is the sum of the amplitude modulation voltage and
the level voltage (for level changes less than 5 dB and level correction for frequency response). The
output of the ALC Amplifier controls the current through the PIN Modulator which controls the
fine level attenuation and amplitude modulation of the output. _

When triggered, the reverse power protection circuit opens a relay in series with the output. Limiting
diodes protect the attenuator and level circuits during high power transients. A detector senses
reverse power and provides the voltage to open the relay and protect the output circuits until the
reverse power circuit is reset.

Internal modulation signals of 400 Hz or 1 kHz for amplitude and frequency modulation from the
Audio Oscillator can be used. or external amplitude and frequency modulation can be selected at
the front-panel. The internal and external modulation signals are converted by the AM% DAC and
the FM Dev DAC. The Signal Generator’s output can be simultaneously amplitude and frequency
modulated by either one of the 400 Hz or 1 kHz internal signals and an external signal or any
combination thereof. The carrier frequency modulation is generated in the low frequency loop
which allows the following RF output FM deviations.

Frequency Range Max FM Deviation
100 kHz to 129.999999 MHz 200 kHz
130 MHz to 259.999998 MHz 50 kHz
260 MHz to 5§19.999999 MHz 100 kHz
520 MHz to 1029.999938 MHz 200 kHz
1030 MHz to 2060 MHz 400 kHz

Low Frequency and FM Section

Block Diagram 1-2

The 50 MHz Reference Oscillator is a crvstal oscillator. Its output phase locks the VCOs, and is
also divided down to provide the | MHz time base. The rear-panel TIME BASE OUTPUT is a
jumper-selectable frequency of 1. 5. or 10 MHz that is divided from the 50 MHz Reference Oscillator

and can be used as a stable reference for other instruments.
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For Option 001, a 10 MHz temperature-stabilized crystal oscillator is used. A phase lock loop is
established between the crystal oscillator and the internal reference for greater accuracy and stability.
An external reference of 1, 5, or 10 MHz may also be used to phase lock the 50 MHz Reference
Oscillator. However, the jumper-selected frequency of 1, 5, or 10 MHz must be the same as the
external frequency. The 50 MHz reference signal is distributed and translated by frequency doublers
and mixers to provide reference signals at other frequencies.

The 60 to 110 MHz low frequency VCO is tracked by the high frequency basic band oscillator’s
frequency. The low frequency VCO is tuned to the correct frequency by the Microprocessor and is
locked to the 50 MHz Reference Oscillator. Depending upon the frequency, the Reference Oscillator
and the low frequency VCO signals are both divided down to 100 kHz. This output is used to phase
lock the VCO. Any phase difference between the two signals is converted to a voltage, sampled, and
applied to the VCO to correct its frequency. The low frequency loop’s VCO is frequency modulated
outside the loop bandwidth and phase modulated inside the loop bandwidth. The VCO is tuned over
its 50 MHz range in | Hz steps. It therefore steps the 690 to 740 MHz signal, generated by mixing
the 60 to 110 MHz with the 800 MHz in the Frequency Multiplier Mixer, in 1 Hz steps.

Microprocessor, Keyboard, and Display Section.

The Microprocessor controls the information on the address and data bus, thereby controlling all
digital data throughout the instrument. The Microprocessor with its associated read only memory
(ROM), random access memory (RAM), input/output (I/0), and decoder circuits processes the
front-panel keyboard inputs, the HP-IB inputs, and all displayed information.

Digital data sent to the High Frequency and Output Section performs the following functions:
a. Controls the Voltage-Controlled Oscillator (VCO) lock point.

b. Turns off the correct IF notch filter to pass the specified IF frequency and lock the VCO at
the correct frequency.

Corrects the output level for frequency response.

Changes output amplitude in less than 5 dB increments.

C_ontrols the amplitude modulation of the carrier.

Selects the heterodyne frequencies. and the divide-by-one, two, or four band as required.

Sets attenuation in 5 dB steps.

TR om0 Ao

. Resets the Reverse Power Relay.
. Tunes the Voltage Tuned Filters.

-

j. Turns switched +15V and RF .on or off.
k. Sets the bandwidth of the ALC amplifier.
1. Activates Frequency Doubler in the Double Band.

Digital data sent to the Low Frequency and FM Section determines the frequency modulation of
the carrier and the frequency resolution of the output (1 Hz).

Two high and low frequency data words are serially sent to the High Frequency and Output Sections,
and the Low Frequency and FM Section. The serial data is strobed into the correct registers by
decoding the address bus bits. Parallel data is also sent to the High Frequency and Output Section
to select AM. FM, and level control. to select the frequency bands, and to select the amount of

attenuation in the step attenuator.
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TROUBLESHOOTING

The troubleshooting checks on this service sheet are used to isolate a malfunction to one of the three
major functional assemblies. The checks are easy to perform and provide much key information. In
most instances the checks isolate a failure to either a hardware or a software (controller) problem.
The comments associated with each procedure summarize the information known as a result of

passing or failing the check. The checks should be done in order.

Troubleshooting Help

Section 2, Line Voltage and Fuse Selection
Section 3, Operator’s Checks, and Power-On Sequence

{3 Line Check

Procedure.

Remove the Signal Generator’s bottom cover. Refer to Disassembly Procedures under Repair in
Section 8. After the bottom cover is removed. connect the line voltage.

Normal Indications.

1. Set the POWER switch to the ON position. The three light emitting diodes (L.LEDs) on the A10
Audio Power Supply Assembly are lighted indicating that the regulated supplies are operating.
This does not mean that the supply voltages are within the required tolerance.

Abnormal indications. If an abnormal indication occurs:
1. Check rear-panel line fuse and line voltage selector. _

2. Measure individual regulated supplies and the unregulated supply. If necessary, go to Service
Sheet 25 Troubleshooting.

{2z Power-Up Check

Procedure.

Switch the POWER switch to STBY and back to ON. Check the front-panel annunciators (LEDs)
and display segments.

Normal Indications.

All front-panel indicators are lighted for approximately 1.5 seconds to provide a visual inspection of
each front-panel annunciator and display segment.

1. All the display segments will display the number eight, and the most significant AMPLITUDE
digit will be a one. '

2. When the power-on subroutine is completed, the signal generator will display the same
modulation, frequency, and amplitude settings as when it was last ON.

Block Diagram 1-4 rev.20MARYI



Model 8657B Service
Abnormal Indications.

If an abnormal indication occurs. that is:

1. The LEDs stay lighted and display segments remain eights. and one, go to Block Diagram 4.

2. The LED:s stay lighted and the numerical displays are all zeros.
a. Check for a noisy +5 Vdc power supply. If necessary, go to Service Sheet 25
Troubleshooting.
b. Check the Microprocessor clock. Go to Service Sheet 17 Troubleshooting.

3. An LED or display segment does not show the correct output. Check the display’s associated
components and drive circuits. Go to Service Sheets 22 or 23 Troubleshooting (FREQUENCY
Display problem) or Service Sheet 22 or 24 Troubleshooting (MODULATION or AMPLITUDE

Display probiem).

4. A RAM or ROM error code is displayed in the FREQUENCY Display. Refer to Table 3-1
Power-On Error Codes to identify where the problem is.

{Z3>Frequency and Amplitude

Procedure.
1. Set the Signal Generator as follows:
e L= V=52 100 MHz
AmPltude . ... e 0 dBm
Modulation............... e e Off

2. Check the RF Output frequency and output amplitude.

Normal Indications.
1. The RF output frequency is phase locked at 100 MHz; the output amplitude is 0 dBm =1.0 dB.

2. The FREQUENCY Display is 100 MHz; the AMPLITUDE Display is 0 dBm.

Abnormal Indications.

If an abnormal indication occurs, that is:
1. The RF output frequency is not phase locked, go to Block Diagram 2 or Block Diagram 3
Troubleshooting.
2. The RF output frequency is incorrect, go to Block Diagram 2 Troubleshooting.

3. The output amplitude is incorrect, go to Block Diagram 2 Troubleshooting.

{Z=>Modulation
Procedure.
1. Set the Signal Generator as follows:
e 1L 1 (= 2 AP R R 100 MHz2
AMPULUGE. ...t e 0 dBm
MoOQUIAION . . oottt et e e e e AM 50%, and FM 50 kHz
LYY~ -2 ORI Rp AR 1 kHz (Int.)

2. Check AM and FM at the RF OUTPUT connector J2.

Block Diagram 1-5



Service Model 8657B

Normal Indications.
1. The MODULATION Display shows 50% or 50 kHz, and the MODULATION LEDs 1 kHz,
INT AM, INT FM will be lighted (depending on last input).

2. Modulation at the RF OUTPUT connector, J2, should be 50% AM and 50 kHz FM deviation
at a 1 kHz rate.

Abnormal Indications.

If abnormal indications occur, that is:
1. The MODULATION Display is incorrect. g0 to Block Diagram 4 Troubleshooting.

2. The AM level is incorrect, go to Block Diagram 2 Troubleshooting.
3. The FM level is incorrect, go to Block Diagram 2 or Block Diagram 3 Troubleshooting.
4. The | kHz modulation rate is incorrect, go to Service Sheets 6 and 7 Troubleshooting.

Block Diagram 1-6
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Block Diagram 2

HIGH FREQUENCY AND OUTPUT SECTION
PRINCIPLES OF OPERATION

A8 Frequency Multiplier Assembly

The Frequency Multiplier Assembly multiplies the 50 MHz reference signal by 16 to obtain an
800 MHz signal. The reference signal is doubled four times for frequencies of 100, 200, 400, and
800 MHz. The output of each multiplier is passed through a bandpass filter for the output frequency
of that stage to filter out the harmonics and subharmonics generated by the multiplier.

The 800 MHz signal is applied to the A6 Output Assembly and mixed with specific basic band
frequencies (800.1 to 929.999999 MHz) when output frequencies in the heterodyne band (100 kHz
to 129.999999 MHz) are selected. It is also applied to the Frequency Multiplier Buffer Amplifier
No. 1. The signal is amplified and then mixed with the 60 to 110 MHz output from the A3 Low
Frequency Loop Assembly (see BD3). The output from the mixer is a frequency between 690 and
740 MHz that is used to phase lock the high frequency loop. Before a frequency between 690 and
740 MHz is sent to the A4 High Frequency Loop Assembly, it is amplified by two buffer amplifiers
and filtered by a2 bandpass filter. The 690 to 740 MHz Bandpass Filter filters out the 800 MHz and
the mixer products of 860 to 910 MHz. The Compensation Network is adjusted for a flat frequency
response of £1.5 dB at the input of the A4 High Frequency Loop Assembly.

A4 High Frequency Loop Assembly

The High Frequency Loop Assembly phase locks the High Frequency VCO to the A3 50 MHz
Reference Oscillator. The High Frequency VCO generates the instrument’s 520 to 1040 MHz basic
band frequencies. The output from the VCO is amplified by Buffer Amplifier No. 1 and then split by
the Power Splitter. One output of the Power Splitter is amplified by Buffer Amplifier No. 2 and sent
to the A6 Output Assembly. The other output of the Power Splitter is amplified by Buffer Amplifier
No. 3. filtered by the 1100 MHz Low-Pass Filter, amplified by Buffer Amplifier No. 4, and attenuated
2 dB before being applied to the mixer and mixed with a frequency between 690 and 740 MHz from
the A8 Frequency Multiplier Assembly. Both upper and lower sidebands from the Mixer are used
to obtain Intermediate Frequencies (IF) phase lock signals in 50 MHz steps from DC to 300 MHz.
The IF phase lock signal if filtered by the 320 MHz Low-Pass IF Input Filter, and then the 300 and
400 MHz Notch Filters. The IF signal is then amplified by the IF Buffer Amplifier and is applied to
the Notch Filters. The notch filter for the specific IF is not selected and allows that IF signal to pass
through the Notch Filters. The IF signal is filtered by the 320 MHz Low-Pass IF Output Filter, and
then sampled at a 50 MHz rate by a pulse from the Pulse Generator that is driven by the A3 50 MHz
Reference Oscillator signal. The output of the Sampling Bridge is a correction voltage proportional
to the phase difference of the IF frequency and the 50 MHz reference. The correction voltage is
amplified by the Sampler Amplifier, filtered by the 13 MHz Low-Pass Filter and applied to the Loop
Amplifier. It is then fed back to correct the frequency of the VCO.

The dc notch is not selected, and the IF Buffer Amplifier is not biased on when the high frequency
VCO output is 690 to 740 MHz. The Mixer then functions as a phase detector with both inputs at
the same frequency. The Mixer’s output is now a voltage proportional to the phase difference of
the two inputs. All other circuits function as previously described in the high frequency loop.

The ten bit data word used to control the high frequency loop is clocked serially into the HF Loop
Data Shift Register and then latched to the shift register’s parallel output by the data strobe. Seven
bits are used to select either the DC, 50, 100, 150. 200. 250, or 300 MHz [F. Two bits control the
Gain Compensation to compensate for the nonlinearity of the VCO frequency change with respect
to voltage. One bit controls whether the loop will lock on the upper IF frequency or on the lower

IF frequency.
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This is necessary because both the upper and lower sidebands from the Mixer are used for II

frequencies of 50, 100, 150, and 200 MHz to phase lock VCO frequencies between 520 and 940 MHz."
Also, only the upper sidebands are used and the lower sidebands must be rejected for IF frequencies -
of 250 and 300 MHz in order to phase lock VCO frequencies between 940 and 1040 MHz. The data
strobe is also applied to the Ramp Timing Control circuits, and starts the Loop Amplifier ramping
downwards in voltage from its positive rail. This sweeps the VCO from its highest frequency towards
its lowest frequency. When the proper IF beatnote is detected by the Beatnote Detector, the Sideband

Switch will open and the loop will lock.

A6 Output Assembly

The Output Assembly translates the 520 to 1040 MHz High Frequency VCO frequencies by passing
(520 to 1029.999999 MHz), dividing (130 to 520 MHz), or heterodyning (100 kHz to 129.999999 MHz)
the basic band frequencies. Each of the divide-by-1, 2, and 4 bands is one octave. The output of
the dividers passes through the PIN diode Modulators to the Voltage-Tuned Filters. Each filter’s
bandwidth is also one octave and tuned by the Microprocessor. The filters track the VCO frequency
and are biased on only when that band is selected. This selection of filters provides better isolation
and filtering of the out-of-band spurious and harmonic frequencies.

A ten-bit data word is clocked serially into the Output Section Data Storage/Drivers circuit. Three
bits control the dividers and five bits control the Voltage-Tuned Filters. One bit selects CW, and one
bit turns the switched +15V on and off, which turns RF on and off.

The output from the Voltage-Tuned Filters is amplified by the High-Band Output Amplifier and
applied to the Output Detector, then routed to the A9 Attenuator Assembly via the hetswitch, pulse
modulator (if fitted) and the A12 Doubler Assembly. Output level changes (when the accumulated
change is less than 5 dB referenced from +1.5 dBm for non-pulse options or —1.5 dBm for pulse
options) are controlled by the input to the ALC Amplifier from the digital-to-analog converter (DAC)
on the All Audio Assembly. The ALC amplifier has two inputs. One is the detected output voltage
to level the output. The other is the sum of the amplitude modulation voltage and the ievel voltage
(for level changes less than 5 dB and level correction for frequency response). The output of the
ALC amplifier controls the current through the PIN diodes of the PIN Modulator which controis
amplitude modulation and level into the output attenuator (—8 to +20 dBm).

A12 Frequency Doubler Assembly

When output frequencies from 1030 MHz to 2060 MHz are selected the A12 Frequency Doubler
switches from the pass through mode to the doubling mode. The base band signal (520 to 1030 MHz)
is multiplied times 2 for the appropriate double frequency. Serial data from the A13 Microprocessor
controls the doubler, see Block Diagram 4. The Al2 Frequency Doubler is not repairable to the
component level and must be replaced as either a new or exchange module when found defective.

A10 Attenuator/Het Switch/Pulse Mod/Reverse Power Assembly

Block Diagram 2-2

The Attenuator is a electronically controlled step attenuator providing attenuation settings from 0 dB
to 145 dB in 5 dB steps. The output circuits are reverse power protected for inputs up to 50 watts
and 25 Vdc. A power level of 1 watt will trigger the circuit and open the reverse power relay within
the attenuator assembly. When a reverse power condition is detected by the Reverse Power Sense
circuit, the RPI bit is generated to interrupt the Microprocessor. The AMPLITUDE Display will
flash to indicate that a reverse power condition has been detected. The reverse power relay remains
open until the source of reverse power is removed and the AMPTD key is pressed. At that time,

ASTBI! from the Microprocessor will reset the relay.

Two 8-bit data words are clocked into the Attenuator Control Latches by ASTBI1 and ASTB2. The
output of the latches are applied to the Attenuator Drivers circuit to turn on or off the appropriate :
switching networks within the attenuator.

When output frequencies from 100 kHz to 129.999999 MHz are selected. the A10 Attenuator Assem-
bly switches to the A6 Output Assembly where the output frequencies of 800.1 to 929.999999 MHz
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are mixed (heterodyned) with the 800 MHz from the A8 Frequency Multiplier Assembly. The dif-
ference frequency of 100 kHz to 129.999999 MHz is filtered by a low-pass Diplex Filter, amplified
by the Low-Band Output Amplifier, and returned to the A10 Attenuator Assembly.

If Option 003 is installed in the instrument there will be an additional Pulse Modulator on the
Al0 Assembly. The Pulse Modulator is essentially a high speed switch composed of two GAs FET
transistor circuits. Data line D1 controls the switch On/Off function. The Puilse Modulator is not
individually repairable to the component level and must be replaced as a complete unit if found

defective.

A11 Audio Assembly

The amplitude modulation, frequency modulation and level circuits of the Audio Assembly are
shown on Block Diagram 2. The external modulation signal level must be set at the source and,
the output of the External Modulation Buffer is monitored by the Over and Under Modulation
Comparators which control the HI EXT and LOW EXT LEDs (not shown) on the front-panel to

indicate when the input is too high or low.

The modulation signals are applied to the FM Deviation Summing Amplifier, the AM% Summing
Amplifier and the X2 (times 2) AM Summing Amplifier. On the All Audio Assembly, the internal
and external frequency modulation signals are applied to the FM Deviation Summing Amplifier,
converted by the FM Deviation DAC (programmed by the FM Deviation Control Data from the
Microprocessor), and amplified by the FM Deviation Amplifier. Below frequencies of 1030 MHz,
the output of the AM% Summing Amplifier is used as a reference voltage by the AM% DAC. The
digitally controlled output of the AM% DAC is summed with the dc level voltage from the Level
DAC and applied to the input of the AM Reference Summing Amplifier. The AM reference is
applied to the ALC Amplifier on A6. At output frequencies of 1030 MHz and above, the output of
the X2 AM Summing Amplifier is used as a reference by the A12 Doubler’s internal AM circuitry.

Five 8-bit data words are strobed into the Modulation Control Latches each time a front-panel or
HP-IB modulation entry is made. These data words are used to control all modulation functions,
the level of the modulation signals, and the reference level voltage applied to the ALC loop.
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TROUBLESHOOTING

General

Procedures for checking the High Frequency and Output Section of the instrument are given below.
The blocks or points to check are marked on the block diagram by a hexagon with a check mark

and a number inside, for example, (J2 >

Troubleshooting Help

Block Diagram 1
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Measuring Receiver ... ... o i e HP 8902A
SensorModule ................. P HP 11722A
Adapter Probe . . ..o HP 1250-1598
Adapter N(f) 10 BNC(M) . . oo e e e e e HP 1250-0077
Adapter BNC(f) t0 BNC(D) .. ...oeiii it e e e e e e HP 1250-0080
Cable BNC(m) 10 SMC(f) . oo oot ei e ettt e e e e e e e HP 08662-60075

<{Z3> RF Output and Attenuator Check (A4, A10 and A12)
1. Set the Signal Generator as follows:

B qUENCY . . ottt e 520 MHz

AMDIUGe . . . e e 0 dBm

MoUlation . . . ..o e s Off
2. Set the measuring receiver with the sensor module precalibrated as follows:

MeasuUrement . . ... e RF POWER

DDAy ... e LOG

3. Zero the measuring receiver and wait for the zero LED to go out.

4. Connect the sensor module to the Signal Generator’s RF OUTPUT connector.

5. Verify that the RF output frequency is locked at 520 MHz with an output amplitude of 0 dBm.
a. If the signal is unlocked perform {F'3>
b. If there is no output, perform {J2>
c. If the output amplitude is not 0 dBm +3.0 dB. continue with J1 )step 6.

6. Reduce the Signal Generator’s output amplitude in 10 dB steps to —50 dBm. The output
amplitude should change 10 dB for each step.

a. If the output amplitude does not change in 10 dB steps, go to Service Sheet 8
Troubleshooting.

b. If the output amplitude changes in 10 dB steps, perform {J2 >

7. Set the Signal Generator’s frequency to 100 MHz. If there is no RF output frequency or if it’s
low, go to Service Sheet 5 Troubleshooting.

8. Set the Signal Generator as follows:

FreqQUenCY . . o 1040 MHz
AMPIIUAe . . . e e 0 dBm
MoOdUIAtION. . ... e e Off
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9. Verify that the RF output frequency (Double Band) is locked at 1040 MHz with an output

amplitude of 0 dBm.
a. If there is no output, go to Service Sheet 8 for Frequency Doubler controls and
input/output conditions. There is no internal service for A12 Frequency Doubler.

72> Output Assembly Check (A6)

1.

Set the Signal Generator as follows:

FTOQUENCY . -« v e v eeeem e eeee e en e ettt et s et 520 MHz
AMPILUAE . .. oo ettt 0 dBm
MOGUIBLIO M . « o v e ee e et e e e ee e e e e aaeaaeeeaan e esaa e e e Off
Set the measuring receiver with the sensor module precalibrated as follows:

a. For amplitude measurements...
MEASUTCIMENL . .o e e e e et e e enaesaeaeeanacacenemnaasasaoeasaseesanennns RF POWER
10315 < £ 2 L R R R EE TR LOG

b. For frequency measurements...
FREQ

MEASUTEITICNL - - - o e o ee et ettt om e eaeasoaneaaesaaaeeneaaasaresnsamoasasansan
When making amplitude measurements, zero the measuring receiver and wait for the zero LED
to go out.

Measure amplitude and frequency at the assembly input A6TP!] and output A6J5 with the
measuring receiver (see Service Sheet 4).

a. If the input is correct (520 MHz and -3 to +4 dBm), but the output level is low (less than
—1.5 dBm measured by disconnecting coax cable W14 from A6J5), or if the frequency is

incorrect, go to Service Sheet 4 Troubleshooting.
b. If the input amplitude or frequency is wrong. go to Service Sheet 1 Troubleshooting.

Set the Signal Generator’s frequency to 300 MHz and then 150 MHz. Measure the output of
the assembly with the measuring receiver. If the output level is low or the frequency is not 300
or 150 MHz, check the Output Control Section (see Service Sheet 5 Troubleshooting).

{Z3>Frequency Multiplier (A8)

L.

Set the Signal Generator as follows:

e L= V= R R R 500 MHz

Amplitude. . ... .o e e e 0 dBm

J Y (o= L1135 1= « AR S e Off

Set the measuring receiver with the sensor module precalibrated as follows:

MEASUTECITIENL . oo v e e e et et eaeaasaaceanessaeennaasasasssosensnasnacsanns RF POWER
LOG

|03 1<) £ A R R R P R R R R R TR

. Zero the measuring receiver and wait for the zero LED to go out.

Measure the 50 MHz input directly from W5 with the measuring receiver (see Service Sheet 3).
If either the level (+16 to +19 dBm) or the frequency (50 MHz) is incorrect, go to Service
Sheet 16 Troubleshooting.

Measure the 60 to 110 MHz input (100 MHz) directly from W3 with the measuring receiver.
If either the level (-9 to —7 dBm) or the frequency (100 MHz) is incorrect or unlocked, go to

Block Diagram 3 Troubleshooting.
Measure the output (690 to 740 MHz) of the FL1 Bandpass Filter. If either the level

(<-5.0 dBm) or the frequency (700 MHz) is incorrect. g0 1o Service Sheet 3 Troubleshooting. If
both level and frequency are correct, go to Service Sheet | or Service Sheet 2 Troubleshooting.

Block Diagram 2-5
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{Z=>Audio Assembly (A11)

1. Set the Signal Generator as follows:
g (= o 1113 Y= 2 500 MHz
N2 47« 14TV -3 0 dBm
1% ¥ 1) 21 <o « YA AM 50%
BT Y '~ AU 1 kHz (Int.)
2. Set the measuring receiver as follows:
Y (- LT 43 V-3 o X g AM
3. Connect the measuring receiver to the Signal Generator’s RF QUTPUT connector.
4. Measure the amplitude modulation. It should be 50% +5%. If the modulation level is incorrect,

go to Service Sheet 7 Troubleshooting (control circuits) or Service Sheet 4 Troubleshooting

(ALC PIN modulator).

. Set the Signal Generator as follows:
3 e 112 =5 2 500 MHz
F-N o3 o3 1 41 Lo L AP 0 dBm
2% (e 131 -1 T P FM 50 kHz
Y3 11 =7 3O 1 kHz (Int.)
. Set the measuring receiver as follows:
M

M aSUT ML . ... ottt it ettt et e ieeteeaaaneesanasanessaesasaassesaeeaaeennans !
Measure the frequency modulation. It should be 50 kHz £2.5 kHz. If the modulation level

is incorrect, go to Service Sheet 7 Troubleshooting (control circuits) or Block Diagram 3

Troubleshooting.

Block Diagram 2-6
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Model 8657B Service

Service Sheet 8

HETERODYNE SWITCH, ATTENUATOR CONTROL, AND REVERSE POWER PROTECTION
PRINCIPLES OF OPERATION

General
Encoded data from the Microprocessor is clocked into the Attenuator Control Latches, and is
applied to the Attenuator Drivers. Control signals select the heterodyne mode for frequencies below
130 MHz. Turn on pulse modulation when it is selected, and add or remove attenuation from the
RF output signal path depending upon the output amplitude selected.
If excessive power from an external source is connected to the RF OUTPUT connector. The
Reverse Power Protection circuits cause a relay in series with the output to open.

Heterodyne Switch

The RF OUTPUT path is from the Heterodyne Switch, through the Pulse Modulator, Doubler,
Attenuator, and Reverse Power Protection to the Front Panel RF OUTPUT connector. Data from
the Microprocessor is clocked into the Attenuator Control Latch Ul by Attenuator Strobes ASTBI.
Data bits D7 and D8 are applied to the negative inputs of comparators Ul0A and U10B and is
compared to the +1.5 V reference at the comparator’s positive input. With a logic high applied
to the comparator’s negative input, its output is +14 V. A 0.022 uF feedback capacitor is used to
decrease the slew rate of the comparator. This prevents high frequency switching transients which
could couple into the attenuator. If the comparator output is +14 V, the voltage is applied through
a diode to the base of the positive source transistor, turning it on, and to the base of the negative
source transistor, turning it off. The source transistors provide the necessary current to drive the
diode switching networks within the assembly. The collector of the positive source transistor is
tied to +15 V. When the transistor is turned on, +15 V is applied to the switching circuits and the
function is turned on. Resistors are used to limit current from the positive source transistors for
HET (HET), HET (MAIN).

A logic low from the Attenuator Control Latch applied to the comparator’s negative input will
cause the output to go to —14 V. A —14 V output from the comparator turns off the positive source
transistor and turns on the negative source transistor. The collector of the negative source transistor
is tied to —15 V. When the transistor is turned on, — 15 V is applied through a current limiting resistor
to the switching circuits within the attenuator, and the attenuator function is turned off. The diode
in the base circuit of the positive source transistor prevents emitter/base junction reverse bias limits
from being exceeded when the comparator output switches from +14 Vto —14 V.

Attenuator Control, Attenuator

The A9 Attenuator Assembly consists of two separate sub-assemblies AT1 and AT2. The Doubler
Assembly inputs the signal to A9AT1J1. Frequencies of 100 kHz to 2060 MHz are sent from the
Doubler to the Attenuator Assembly. Together AT1 and AT2 provide from 0 to —145 dB of
attenuation in 5 dB steps. Data from the microprocessor selects the proper attenuator combination
for the output amplitude selected. ‘

The ASTBI strobe also clocks monostable U3. The output of U3 is a 20 msec pulse to the attenuator
drive and gates U6, U7, and U9 to switch attenuator pads in or out for the output amplitude selected.
Data bits DO through D5 determine if an attenuator pad is switched in or out. A high data bit switches
an attenuator pad in and a low data bit switches an attenuator pad out. One data word is latched
into the Attenuator Control Latch Ul by Attenuator Strobe ASTB1. The outputs DO through D5 of
the latch are applied to the Attenuator Driver circuit and Gates U6, 7 and 9 to switch a pad in or
inverter U4 to switch a pad out. The output of inverters U13 and Ul4 switch the selected pad in or
out. The current path is removed after approximately 20 msec (U3 times out).

Service Sheet 8-1
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Pulse Modulation

All RF is sent through the Pulse Modulator to the Doubler when the Pulse Modulation option 003
is installed. When Pulse Modulation is selected and a modulation signal is connected to the Pulse
Modulation Input connector, the RF OUTPUT is pulse modulated. The SSTBI strobe input clocks a
D1 input to U16B to the Q output at pin 8. U17A is enabled to gate the Pulse Modulator Input signal
to the Pulse Modulator. The output of Ul7A turns the Pulse Modulator on and off sending pulsed
RF to the Doubler. The pulses of RF are switched to the attenuator or doubled in frequency and
switched to the attenuator. The pulse modulator is not internally repairable and must be replaced

as a unit.

Reverse Power Protection

The U5 reverse power limiter/detector circuits prevent reverse power levels from damaging the
Attenuator or Output Amplifiers. The limiter limits the maximum voltage on the transmission line
to =5 Vpk. The power in the attenuator is detected and a proportional dc voltage is applied to
the negative input of A10U11A. UllA functions as a voltage comparator where the positive input
reference voltage is approximately +0.5 Vdc by resistors AI0R9 and R10 divided from the +5 V
supply voltage. When the negative input to comparator A10U11A becomes more positive than the
+0.5 V reference, the output of A10UI1A switches to approximately —15 Vdc.

The current through A10R?7 fixes the voltage at D Flip-Flop A10U16A at approximately 0.0 V which
resets the flip-flop. The active low output at pin 6 of A10U16A is high and biases transistor A10Q!
off and removes the current through the reverse power relay within the reverse Power Module.
This opens the relay in the transmission line removing the external input. The active high output at
pin 5 of A10U16A is low and provides a reverse power interrupt, RPI, to the Microprocessor. The
Microprocessor services the interrupt causing the AMPLITUDE Display to flash. The keyboard is
locked up except for the Amplitude controls alerting the operator of a reverse power condition. The
relay remains open until a new output level is_entered. Strobe 1 (SSTBI) clocks AI0U16A and the
high DO input sets the Q output at pin 6 high Q output at pin 5 low. The active low not Q output
turns on A10Q! energizing the relay. If the reverse power condition was not removed, the detector

detects the condition as before, re-opening the relay.
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TROUBLESHOOTING
Procedures for checking the A9 Attenuator, and part of the A10 Audio/Power Supply Assembly
circuits are given below. The areas or points to check are marked on the schematic by 2 hexagon with
a checkmark and a number inside, for example, (1> Fixed voltages are shown on the schematic
inside a hexagon, for example, Transistor bias voltages are shown without tolerances.

Troubleshooting Help

Block Diagram 2
Table 4-1. Abbreviated Performance Tests

Table 5-2. Post-Repair Adjustments

Test Equipment

Digital Multimeter . ... ..oioiiitiiii it iieia e et HP 3466A
DC POWET SUDDIY .t e et eteeieneeuceeesettaotossessonannsenecsceonnosereesossnans HP 6215A
Measuring ReCeiVer . ... ... ittt iiiea ettt HP 8902A
SENSOr MOAUIE . - ioe ettt et ettt et aaaaaeeai ettt aa e e eas HP 11722A

HP 5061-4827

Test Cable ...... AN

The hex nuts on the RF connectors on A10U8 (Pulse Modulator), A10U5
(Reverse Power), and A10U2 (HET Switch) should not be torqued to greater
than 5 in/lbs. Under-tightening the nuts may cause RF leakage.

NOTE

The Attenuator Assembly, A9, is repaired by replacing the complete failed
section composed of ATI and AT2.
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Service

{Z 1 Attenuator and HET Contro}
One data word is latched into the Attenuator Control Latch Ul by Attenuator Strobe ASTBI. The
outputs DO through D5 of the latch are applied to the Attenuator Driver circuit and Gates U6, 7 and
9 to switch a pad in or inverter U4 to switch a pad out. The output of inverters Ul3 and Ul4 when
low switch the selected pad in or out. The current path is removed after approximately 20 msec (U3

times out).
1. Set the Signal Generator as follows:

2. Verify the HET Control Latch output logic and drive voltages shown in Table 3 and change
the front-panel frequency as indicated.

Table 1. Main Band/HET Band Drivers.

Signal Al0U1 A10U12 (Vdc)
Generator Logic®
Frequency
Pin16 | Pin19 | Pin3 | Pin12
100 H L —12.0 | +13.1
520 L H +13.1 | =120
* Lowis < 0.8 Vdc; High is > 2.0 Vdc.
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3. Set the Signal Generator as follows:

2 g L o 2 LR RE TR PRTT R PRI
10 dBm

AMPHIUAC . . . oottt ettt
4. Verify the Attenuator Control Latch logic levels shown in Table 4. The exact levels at which the

pads will switch will vary with frequency due to calibration data in ROM. To find the starting
point at which the attenuator pads begin switching start at +10 dBm and step down in | dBm
increments until AI0UI-2 is set to high (>2.0 Vdc), this will be 5 dB of attenuation. From that
point the increment size can be changed to 5 dBm and then follow the steps in Table 4.

Table 2. Attenuator Control Output Logic.®

A10U1
ATt AT2 Pin2 Pin5 Pin 6 Pin 8 Pin 12 Pin 15
Attenuation (dB) 5 dB Pad 30 dB Pad 40 dB Pad 10 dB Pad 40 dB Pad | 20 dB Pad
=0 L L L L L L
=5 H L L L L L
10 L L L H L L
15 H L L H L L
20 L L L L L H
25 H L L L L H
30 L L L H L H
35 H L L H L H
40 L L L L H L
45 H L L L H L
50 L L L H H L
55 H L L H H L
60 L L L L H H
65 H L L L H H
70 L L L H H H
75 H H H L L L
80 L H H H L L
85 H H H H L L
90 L H H L L H
95 H H H L L H
100 L H H H L H
105 H H H H L H
110 L H H L H L
115 H - H H L H L
120 L H H H H L
125 H H H H H L
130 L H H L H H
135 H H H L H H
140 L H H H H H
* Lowis < 0.8 Vdc; High is >2.0 Vdc.
** Start at +10 dBm, 1 dB increment.
*** Set point for 5 dB increments.
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{Zz>Reverse Power Protection

1. Set the Signal Generator as follows:

Model 8657B

) 35 (o ¥ 1« Y~ 25 520 MHz
- o) FY < L ~10 dBm
Off

Relay.

........................................................................

2. Set the dc power supply to +20 Vdc, turn the power supply OFF, and connect it to the RF
OUTPUT connector. Then turn the power supply ON. This will open the Reverse Power

The Reverse Power Protection circuitry should be activated and the front-panels AMPLITUDE
Display should be flashing. (Dependent upon the rise time of the power supply output voltage.)

3. Measure and verify the voltages shown in Table 6. Probing A10U16-1 may cause the Reverse
power Relay to activate, to test the closed relay voltage press the AMPTD key while leaving the

probe on A10U11-1.

Table 3. Reverse Power Protection Operating Voltages (Vdc).

Reverse A10U11 A10U16 A10Q1
Power
Relay Pin1 Pin1 [ Pin6 E B c
Closed +4.5 +45 | 402 | 450 | +43 | +5.0
Open +45° +45 | +5.0 | +5.0 | +50 | 00

* The output of the comparator (A10U11 pin 1) will be low only for the
time required {o open the reverse power relay.

4. Disconnect the dc power supply from the Signal Generator and press the front-panel AMPTD
key. Check for a high TTL SSTBI! pulse at AIOU16A pin 3. The SSTBI pulse clocks the D
Flip-Flop, biasing A10Q1 on, and closes the reverse power relay in the attenuator.
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{Z3>Pulse Modulation
5. Set the Signal Generator as follows:

T QUCICY . .« v eeeteeceecaneaeeoatennnsnenansasaasenaessuoaseanneanesesasess 520 MHz
AMPIUGE . . ..t tiitiii ettt e iat it i i e —10 dBm
MOAUIALION. - oo iiieee et iareevrasesoaacaaasccasaseesannsssasssassacssosscannnns Pulse

6. Set the dc power supply to +5 Vdc, turn the power supply OFF, and connect it to the PULSE
INPUT connector. Check for the logic levels in Table 6.

Table 4. Pulse Modulation Drivers.

Pulse Pulse
Input Modulation | A10U16-8 A10U17-1
Voltage
0 vdc Off H L
0 vdc on L L
+5 Vde on L H
* Lowls < 0.8 Vdc: High is > 2.0 Vdc.
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A10 Component Coordinates
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CHANGES

All serial prefixes On the A10 Schematic Diagram:
e C18 - Add C18, 0.01 . C18 is connected from U3 pin 5 to ground.

rev.01JULY90 Service Sheet 8-8.1
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