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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 I 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 symbol: 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.)

é 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 injury. Do not proceed beyond a
WARNING sign until the indicated conditions are
fully understood and met.

! CAUTION The CAUTION sign denotes a hazard. It

calls attention to an operating procedure, practice, or
the like, which, if not correctly performed or adhered
to, could result in damage to or destruction of part
or all of the product. Do not proceed beyond a
CAUTION sign until the indicated conditions are fully
understood and met.

Any 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 likely that the protection has
been impaired, the instrument must be made
tnoperative and be secured against any unin-
tended operation.

“If this instrument is to be energized via 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
avatlable 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 type (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.

.



Model 8657A Replaceable Parts

. | Section 6
REPLACEABLE PARTS

6-1. 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.

6-2. 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, A6R101 is the reference designation of a
particular resistor R101 on assembly A6.

Table 6-2 lists abbreviations used in the parts list and on schematics.

6-3. 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 a 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 seruvice 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.

6-1



Replaceable Parts Model 8657A

How 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
Materials 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 vou 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.

6-4. 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 attach. For example, the screws that attach the fan (B1)
to the rear panel are listed under B1.

6-5. 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 support a 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

Replaceable Parts

REFERENCE DESIGNATIONS
A assembly E . miscellaneous P electrical connector U ntegrated circun,
AT aftenuator. 1solator. electrical pan (movable portion). microcircunt
termination F fuse plug v electron tube
B . tan. motor FL tilter Q transistor, SCR. VR voltage regulator,
BT banery H hardware tnode thynistor, FET breakdown diode
C capacHor HY . circulator R resistor w cable. transmission
cP . . coupler J electrical connector RT thermistor path, wire
CR ... ... . diode: diode (stationary portion). S . switch X Lo socke!
thynistor. varactor jack T transformer Y crystal unit (piezo-
DC . directional coupler K relay T8 terminal board electnic or quanz)
DL . ... delay hine L . coil; inductor 1C thermocouple Y4 tuned cavity. tuned
DS L annunciator. M meter TP test point circunt
signaling device MP miscellaneous
(audible or visual). mechanical parn
lamp: LED
Table 6-2. Abbreviations (1 of 2)
ABBREVIATIONS
A . ampere COEF . coefticient EDP electronic data INT internal
ac . alternating current COoM common processing kg kilogram
ACCESS . accessory COmMP composition ELECT . electrolytic kHz kilohertz
ADJ" . adjustment COMPL . complete ENCAP encapsulated k kilohm
A/D . analog-to-digital CONN connector EXT externat kv Kilovolt
AF audio frequency CcP cadmium piate F tarad b poungd
AFC . automatic CRT cathode-ray tube FET tielg-ettect transistor LC inductance-
frequency controi CTL complementary F/F tup-fiop capacuance
AGC automatic gamn transistor logic FH flat head LED ight-emitting dioge
contro! Cw continuous wave FIL H filhster head LF low frequency
AL aluminum cw clockwise FM frequency modulation LG long
ALC automatic level cm centimeter FP front panel LH lett hang
control D/A adigital-to-analog FREQ frequency LM ° nmit
AM ampitude modutation a8 decibel FXD fixed LIN hinear taper (used
AMPL .. amplifier aBm decibe! referred g . gram n parts list)
APC automatic phase 101 mw GE germanium LK WASH lock washer
controt dc direct current GH2 gigahertz LO low. focal oscitlator
ASSY assembly deg .. degree (temperature GL glass LOG loganthmic taper
AUX auxihary interval or difference) GRD groundi{ed) (used in parts list)
avg . average L .. degree (plane H henry log logarithmyic)
AWG | . American wire angle) n o . . hour LPF low pass fifter
gauge °C . . degree Celsius HET heterodyne LV low voltage
BAL . . baiance (centigrade) HEX hexagonatl m . meter (gistance)
BCO .. binary coded °F . degree Fahrenheit HD . head mA millampere
decimal °K degree Kelvin HDW hardware MAX maximum
8D .. B . board DEPC deposited carbon HF . high frequency M megohm
BECU berylum copper DEY .. ... detector HG .. . .. mercury MEG . meg (105) (used
BFO . . beat frequency cam .. . diameter HI R .. tigh in parts list)
oscillator DIA . diameter (used in HP .. Hewlet-Packard MET FLM . metal film
BH ... ... .. binder head parts hst) HPF . high pass fiter MET OX . metalhc oxige
BKDON . . ... breakdown DIFF AMPL differential HR . hour (used in MF . medwm trequency.
[ =] - bandpass amplifier parns hst) microfarad (used in
BPF . . .. .. bandpass fiter div . .. ... .dwision HV high voltage pars list)
BRS R, .. brass pPDY ... ... double-pole. Hz .. ... o Hertz MFR . manufacturer
BWO ... backware-wave double-throw IC . integrated circuit mg ... milhgram
oscillator DR ... .. S .. drive 1D . inside dameter MHz . megahenz
CAL ............ . caldrate psB . gouble sigeband F o intermediate mH miliihenry
cew ... counter-clockwise DTL diode transistor frequency mho e mho
CER .. ceramic logic IMPG .. impregnated min R . minute (hime)
CHAN ... ... .. .. ... channel DVM . digital voltmeter no incandescent R minute (plane angle)
cm ... .. centimeter ECL amitter coupled INCL include(s) MINAT . . miniature
CMO .. ... cabinet mount only logic INP input mm . mithmeter
COAX ........ coaxial EMF .. electromotive force INS insulation
NOTE
All abbreviations in the parts hst will be 1n upper-case
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Replaceable Parts

Table 6-2. Abbreviations (2 of 2)

Model 8657A

MOD .... modulator oD ... outside diameter PWV . ... ... peak working T ... time delay
MOM ... ... .. momentary OH .............. oval head voltage TERM ............. terminat
MOS ......... .. metal-oxide OP AMPL ....... operational RC ............. resistance- TFT ..., thin-film transistor
semiconductor amplitier capacitance TGL ..o toggle
ms ............. millisecond OPT ................ option RECT .............. rectifier THD ...l thread
MTG ............. mounting OoSC ............. oscillator REF ............. reterence THRU ............. through
MTR ..... .. meter (indicating OX ... oxide REG ............. regulated T titanium
device) O ... ounce REPL .......... replaceable TOL ... tolerance
mVv .. millivolt Q. ohm RF ......... radio frequency TRIM ... ... trimmer
mvac ........... millivolt, ac P ... peak (used in parts RFI ... ... radio frequency TSTR ............ transistor
mvde ........... millivolt, d¢ list) interference TC ..., transistor-transistor
mvpk ... millivolt, peak PAM .. ... .. puise-amplitude RH ... round head: right hand logic
mvp-p ....... millivolt, peak- modulation RLC ............ resistance- TV television
to-peak PC ... printed circuit inductance- TVi .. .. television interference
mvrms .. ..., .. mithvolt, rms PCM . ... pulse-code modula- capacitance TWT ... .. traveling wave tube
mWoL milliwatt tion: pulse-count RMO ....... rack mount only Uu........ micro (10-6) (used
MUX ... multipiex modulation ™ms ....... root-mean-square in parts list)
MY mylar POM ... ... pulse-duration RND ................ round (V] microfarad (used in
wA L microampere modulation ROM ... .. read-only memory parts list)
wF o microfarad pF ... picofarad R&P ... ... .. rack and pane! UHF ... .. ultrahigh frequency
wWH o microhenry PH BRZ . ... phosphor bronze RWv ... ... reverse working UNDEF ... ... ... undefined
wmho ... micromho PHL ... .. ... Phillips voltage UNREG ........ unregulated
BS microsecond PIN ........ positive-intrinsic- S ... scattering parameter Voo volt
Vo rmicrovolt negative S . second (time) VA .. voltampere
wvac ... microvolt, ac PV ... ... peak inverse voltage LT second (plane angle) Vac ... volts. ac
wVac ... microvolt, dc [+ S peak S-B ........ slow-blow (fuse) VAR . .............. variable
uVpk ... ... microvolt. peak PL ............. phase lock (used in parts hist) vCo .. ... voltage-controlled
wVp-p .. ... microvolt. peak- PLO .... phase lock oscillator SCR ... .... silicon controlled oscillator
to-peak PM phase modulation rectifier, screw vde ... volts, dc
wvrms .. microvolt, rms PNP ... positive-negative- SE ... selénium vDCW ... .. volts, dc. working
WW o microwatt positive SECT ............. sections (used in parts Ist)
nA .. nanoampere PIO ... part of SEMICON . ... semiconductor VGF) ........... volts, filtered
NC ... no connaction POLY ... . ... polystyrene SHF . ... superhigh frequency VFO ... .. variable-frequency
NC normally closed PORC ............ porcelain Sl silicon oscillator
NE ... ... .. neon POS ... .. positive; position(s) SIL ... silver VHF ... .. very-high frequency
NEG .............. negative (used in parts list) SL...... side Vpk ... volts. peak
nF o nanofarad POSN ............. position SNR .. .. signal-to-noise ratio Vp-p .. ... volts, peak-to-peak
NIPL ........... nickel plate POT .......... potentiometer SPDT ... ... single-pole. vims ... volts, rms
N/O ... ... normally open PP peak-to-peak double-throw VSWAR ... .. voltage standing
NOM .. ... .. . . nominal PP ... peak-to-peak (used SPG ...... ... .. .. spring wave ratio
NORM ... ... ... .. normal In parts list) SR ... ... spht ring vio ... voltage-tune
NPN .. ... negative-positive- PPM .. ... ... pulse-position SPST ... ... single-pole. oscillator
negative modulation single-throw VIVM vacuum-tube
NPO ... ... negative-positive PREAMPL ... ... preamphfier SS ... Service Sheet voltmeter
2070 (zero tempera- PRF ... ... .. pulse-repetition ssB ... single sideband VIX)y ......... volts, switched
ture coetficient) frequency SST .. ... stainless steel W watt
NRFR ... .. not recommended PRR . ... pulse repetition rate STL ... steel Wi, with
for field replacement PS .. picosecond SQ .. ... square WIV . working inverse
NSR ... ... .. not separately PT . point SWR . ... standing-wave rato voltage
replaceable PTM ... ....... .. pulse-time SYNC ... .. ... . synchronmize WW oo wirewound
NS ... nanosecond modutation T ... timed (slow-blow fuse) WO ... without
nwo nanowatt PWM .. ... puise-width TA tantalum YIG ... ytttium-iron-garnet
OBD .. .. order by description modulation TC ... temperature 2y characteristic
compensating impedance
NOTE
All abbreviations in the parts list will be in upper-case.
MULTIPLIERS
Abbreviation Prefix Multiple
T tera 1012
G giga 109
M mega 106
K kilo 103
da deka 10
d deci 107!
¢ cent 10-2
m milh 1079
u micro 1076
n nano 109
p pico 10712
t temto 10715
a atto 10°18
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Model 8657A

Reference
Designation

A1

Al

A1DS1
A1DS2
A1DS3
A1DS4
A10S5

A1DS6
A1DS?
A1DS8
A10S9
A1DS10

A1DSYY
A10S12
A1DS13
A1DS14
A1DS15

A1DS16
A1DS17
A1DS18
A1DS19
A10S820

Al

Table 6-3. Replaceable Parts

HP Part (o4 Q D Fppe) Mfr.
X escription ‘

Number D OV P Code
08657-60106 8 1 KEYBOARD ASSEMBLY 28480
1990-0835 9 21 LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF =30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF =30MA-MAX BVR=5V 28480
1990-0486 6 2 LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR=5V 28480
19900486 6 LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF =30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF =30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5V 28480
19900835 9 LED-LAMP LUM-INT=6MCD iF=30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD if =30MA-MAX BVR=5V 28480
1990-0835 ] LED-LAMP LUM-INT=6MCD (F=30MA-MAX BVR=5V 28480
1990-0835 ] LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5v 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5V 28480
1990-0835 ] LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5V 28480
1990-0835 9 LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=5V 28480
1252.2103 a 1 CONN-POST TYPE 100-PIN-SPCG 40-CONT 18873

1t Refer to Section 7 for update information.

Replaceable Part:

Mfr. Part Number

08657-60106

HLMP-1523
HLMP-1523
HLMP-1523
HLMP-1523
HLMP-1301

HLMP-1301
HLMP.1523
HLMP-1523
HLMP-1523
HLMP-1523

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

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

68464-140

*Factory Selected Component (Refer to Section 5).
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Reference HPPart C D Mfr.
. escription Mfr. Part Number
Designation Number D y P Code ‘
A2 08657-60135 3 1 DISPLAY ASSEMBLY 28480 08657-60135
A2C1 01804131 L) CAPACITOR-FXD 4.7UF + -10% 35VDC TA 28480 01804131
A2C2 01604832 4 4l CAPACITORFXD .01UF +-10% 100VDC CER 28480 01604832
A2C3 01604832 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 28480 01604832
A2C4 01604832 4 CAPACITORFXD .01UF +-10% 100VDC CER 20480 01604832
A2CS 01604832 4 CAPACITORFXD .01UF +-10% 100VDC CER 28480 01604832
A2C8 01604832 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 28480 01604832
A2C7 01604832 4 CAPACITORFXD .01UF +-10% 100VDC CER 28480 01604832
A2C8 01604832 4 CAPACITORFXD .01UF +-10% 100VDC CER 28480 01604832
A2C8 01604832 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 28480 01604832
A2C10 01604832 4 CAPACITORFXD .01UF +-10% 100VDC CER 28480 01604832
A2C11 01604832 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 28480 01604832
A2C12 01604831 3 1 CAPACITOR-FXD 4700PF + -10% 100VDC CER 28480 01604831
A2C13 01604822 2 2 CAPACITOR-FXD 1000PF + 6% 100VDC CER 28480 01604822
A2J1 12518671 1 1 CONN-POST TYPE .100-PIN-SPCQ 10-CONT 28480 12518679
1251.5595 2 9 POLARIZING KEY-POST CONN 28480 1251-5595
A2J2 12520223 5 1 CONN-POST TYPE .100-PIN-SPCQ 40-CONT 28480 12520223
A2L1 91350095 9 1 INDUCTOR 143UH 5.245% 2.6D-MMX6.6L.G-MM 28480 81350095
A2R1 18100398 ] 1 NETWORK-RES 10-SIP 22.0K OHM X 9 11236 750-101-R22K
A2R2 1810-0371 8 1 NETWORK-RES 8-SIP 100.0K OHM X 7 11236 750-81-R100K
A2R3 07570442 RESISTOR 3.16K 1% 125W F TC=0+-100 28480 07570442
A2R4 0698-3161 8 3 RESISTOR 38.3K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-3832-F
A2RS 07570443 [4 1 RESISTOR 11K 19 .125W F TC = 0 +-100 24546 CT4-1/8-T0-1102-F
A2R6 1810-0402 6 13 NETWORK-RES 16-DIP 330.0 OHM X 8 01121 316833
A2R7 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 01121 316B331
A2R8 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 ouy 3168331
A2R9 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 o2 316831
A2R10 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 01121 316B331
A2R1 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 01121 3168331
A2R12 1810-0402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 [ARF3] 3168331
A2R13 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 01121 316B331
A2R14 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 021 3168331
A2R15 1810-0330 L} 3 NETWORK-RES 16-DIP 470.0 OHM X 8 1236 7613-R470 OHMS
A2R16 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 [:ARF3 3168331
A2R17 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 01121 3168331
A2R18 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 o2 3168331
A2R19 0698-3446 3 1 RESISTOR 383 10 .125W F TC = 0+-100 24546 CT4-1/8-T0383R-F
A2R20 0698-3441 8 RESISTOR 215 14 .125W F TC = 0+-100 24546 CT4-1/8-T0-215R-F
A2R21 0698-3441 8 RESISTOR 215 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-215R-F
A2R22 18100330 8 NETWORK-RES 16-DIP 470.0 OHM X 8 11236 7613-R470 OHMS
A2R23 18100402 6 NETWORK-RES 16-DIP 330.0 OHM X 8 [ARFA] 3168331
A2R24 06983441 8 RESISTOR 215 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-2V5R-F
A2R25 0698-7235 6 1 RESISTOR 909 1% .05W F TC=0+-100 24546 C3-1/8-T0-909R-F
A2R262 06983132 4 1 RESISTOR 261 1% .12SW F TC=0+-100 02995 SFR25H
tRefer to Section 7 for update information. "Factory Selected Component (Refer to Section 5). A Errata part change. .
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Reference
Designation

A2R27
A2R28
A2R29
A2R30
AR

A2R324

A2S1
A2SC1

A2TPY
A2TP2
A2TP3
A2TP4
A2TPS

A2TP6
A2TP7
A2TP8
A2TP®
A2TP10

A2TP11
A2TP12
A2TP13
A2TP14

A2un
A2U12
A2u3
A2U14
A2U15

A2U16
A2U17
A2u18
A2U18
A2U20

A2Uu21
A2U22
A2U23
A2u24
A2u25

HP Part
Number

18100330
18100280
0698-7236
07570442
07570442

07670280

3101-2682
50410044

0360-2358
0360-2350
0360-2358
0360-2358
0360-2358

0360-2359
0360-2359
0360-2359
0360-2359
0360-2359

0360-2359
0360-2359
0360-2359
0360-2358

1820-2056
1820-1858
18203181
1890-1225
1890-1225

1990-1226
1990-1225
1980-1225
1980-1226
1990-1225

1990-1225
1990-1225
1980-1225
1990-1225
1890-1225

1990-1225
1990-1226
18203181
18204053
18204053

18200471
18200471
1820-1433
1820-1433
1820-1216

W O O ~N®D

»

WWwwww W W W WD - @ ® o™ > o ® ®® o > o0 ®
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Qty.
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fRefer to Section 7 for update information.

Description

NETWORK-RES 16-DIP 470.0 OHM X 8
NETWORK-RES 10-SIP 10.0K OHM X 9
RESISTOR 1K 1% .05SW F TC = 0 +-100
RESISTOR 10K 1% .125W F TC = 04 -100
RESISTOR 10K 19 .125W F TC = 0+ -100

RESISTOR 1K 1% .125W F TC « 0 4 -100

SWITCH-PB SPST-NO MOM .125A 115 VAC
KEY CAP "POWER"

CONNECTOR SGL-CONT
CONNECTOR SGL-CONT
CONNECTOR SGL-CONT
CONNECTOR SGL-CONT
CONNECTOR SGL-CONT

CONNECTOR SGL-CONT
CONNECTOR SGL-CONT
CONNECTOR SGL-CONT
CONNECTOR SGL-CONT
CONNECTOR SGL-CONT

CONNECTOR SGL-CONT
CONNECTOR SGL-CONT
CONNECTOR SGL-CONT
CONNECTOR SGL-CONT

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

IC SHF-RGTR CMOS/74HC SYNC/ASYNC
DISPLAY-DSPL-ST 14-CHAR .43-H GRN
DISPLAY-DSPL-ST 14-CHAR .43-H GRN

DISPLAY-DSPL-ST 14-CHAR .43-H GRN
DISPLAY-DSPL-ST 14-CHAR .43-H GRN
DISPLAY-DSPL-ST 14-CHAR .43-H GRN
DISPLAY-DSPL-ST 14.CHAR .43-H GRN
DISPLAY-DSPL-ST 14.CHAR .43-H GRN

DISPLAY-DSPL-ST 14-CHAR 43.H GRN
DISPLAY-DSPL-ST 14-CHAR .43-H GRN
DISPLAY-DSPL-ST 14-CHAR .43-H GRN
DISPLAY-DSPL-ST 14-CHAR .43-H GRN
DISPLAY-DSPL-ST 14-CHAR .43-H GRN

DISPLAY-DSPL-ST 14-CHAR 43-H GRN
DISPLAY-DSPL-ST 14-CHAR .43-H GRN
IC SHF-RGTR CMOS/74HC SYNC/ASYNC
IC INV CMOS/74HC HEX

IC INV CMOS/74HC HEX

IC DRVR TTL DSPL LED 74NP

IC DRVR TTL DSPL LED 74NP

IC SHF-RGTR TTL LS R-S SERIALAN PRL-OUT
IC SHF-RGTR TTL LS R-S SERIAL-N PRL-OUT
IC DCDR TTL LS 3-TO8-LINE 3-INP

Mfr.
Code

11236
81637
24546
24546
24546

02895

28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480

012985
01285
04713
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
04713
01295
01295

01285
01295
01295
01295
01295

"Factory Selected Compounent (Refer to Section ).

Replaceable Parts

Mfr. Part Number

7613-R470 OHMS
CSC10AQ1-103G/MSP10A01-
C3-1/8-T0-1001F
CT4-1/8-T0-1002-F
CT4-1/8-T0-1002-F

SFR2sH

3101-2682
50410844

0360-2358
0360-2359
0360-2358
0360-2359
0360-2359

0360-2359
0360-2358
0360-2358
0360-2356
0360-2359

0360-2359
0360-2359
0360-2359
0360-2359

SN74LS378N
SN74LS377N
MC74HC 165N
1890-1225
1990.1225

19801225
1980-1225
1890-1225
1990-1225
1990-1225

1890-1225
1990-1225
1890-1225
1990-1225
1980.1225

1890-1225
1990-1225
MC74HC 165N
SN74HCO5N
SN74HCOSN

SN75497N
SN75497N
SN74LS164N
SN74LS164N
SN74LS138N

A Errata partch

ange.
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Replaceable Parts

Reference
Designation

A2U26
A2U27
A2U28
A2U29
A2U30

A2U38
A2Ua7
A2U38
A2U38
A2U40

A2U41
A2U42
A2U43

A2SP1-SPS
A25P6-A25P11
A2SP12-A2SP14

HP Part
Number

1820-1216
1820-1413
1820-1423
18201413
1820-2056

1820-1413
1820-1413
1820-1413
1820-1413
1820-1413

1820-1413
1820-1413
1820-1413
1820-2056
1820-1413

1820-1413
1820-1413
1820-1858

12000815
12000915
12000915

[N NI Y MR RN RN - kN o

© NN

w

Qty.

tRefer to Section 7 for update information.
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Description

|C DCDR TTL LS 3-TO-8-LINE 34NP

\C DCDR CMOS BCD-TO-7-SEG 4.TO-7LINE
IC MV TTL LS MONOSTBL RETRIG DUAL
IC DCOR CMOS BCD-TO-7-SEG 4.TO-7LINE
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM

\C DCOR CMOS BCD-TO-7-SEG 4.TO-7-UNE
'C DCDR CMOS BCD-TO-7-SEG 4.TO-74dINE
1C DCOR CMOS BCD-TO-7-8EG 4.TO-7LINE
¢ DCOR CMOS BCD-TO-7-SEG 4.TO-7LINE
IC DCDR CMOS BCD-TO-7-SEG 4.TO-7LINE

}C DCDR CMOS BCD-TO-7-SEQ 4-TO-74INE
1C DCDR CMOS BCD-TO-7-SEG 4.TO-74NE
1C FF TTL LS D-TYPE POS-EDGE-TRIG coM
1C DCOR CMOS BCD-TO-7-SEG 4.TO-7-LINE

)C DCDR CMOS BCD-TO-7-SEG 4.TO-7-LINE
IC DCOR CMOS BCD-TO-7-8EG 4.TO-7LINE
IC FF TTL LS D-TYPE OCTL

SOCKET-DSPL 14-CONT DIP DIP-SLDR
SOCKET-DSPL 14-CONT DIP DIP-SLDR
SOCKET-DSPL 14-CONT DIP DIP-SLDR

=Factory Selected Component (Refer to Sect

Mir.
Code

01295
04713
01285
04713
01285

04713
04713
04713
04713
04713

04713
04713
01285
04713

04713
04713
01295

28480

28480
28480

jon 5}

Model 8657A

Mfr. Part Number

SN74L.S138N
MC14511BCP
SN74LS123N
MC14511BCP
SN74LS378N

MC14511BCP
MC14511BCP
MC145118CP
MC14511BCP
MC145118CP

MC14511BCP
MC14511BCP
SN74LS378N
MC14511BCP

MC14511BCP
MC14511BCP
SN74LSI7TIN

12000915

12000915
12000915

A Errata part change.



Model 8657A Replaceable Parts

Reference HPPart C ' Mfr.

‘ Designation Number D Qty. Description Code Mir. Part Number
A3
A3 08657-60158 1 LOW FREQUENCY LOOP ASSEMBLY 28480 08657-60158
A3C1 01604835 7 46 CAPACITORFXD .1UF +-10% 50VDC CER 28480 01604835
A3C2 01604834 ] 14 CAPACITORFXD .047UF +-109 100VDC CER 28480 01604834
A3C3 01604834 (] CAPACITOR-FXD .047UF +-10% 100VDC CER 28480 01604834
A3C4 01604834 6 CAPACITOR-FXD .047UF +-10% 100VDC CER 28480 01604834
A3CS 01604835 7 CAPACITORFXD .1UF +-10% 50VDC CER 28480 01604835
A3C6 01604834 6 CAPACITORFXD .047UF «+-10% 100VDC CER 28480 01604834
AIC7 01604838 7 CAPACITOR-FXD ,1UF +-10% 50VDC CER 28480 01604835
A3C8 01804130 8 3 CAPACITORFXD 2.2UF + -10% 20VDC TA 28480 01804130
A3CH 0180-2829 8 2 CAPACITORFXD 68UF +-10% 10VDC TA 28480 0180-2028
A3C10 01604834 [ CAPACITORFXD .047UF +-10% 100VDC CER 28480 01604834
A3C11 01604780 0 1 CAPACITORFXD 15PF + 6% 100VDC CER 0+ 30 28480 01604789
A3C12 01604786 7 3 CAPACITORFXD 27PF + 5% 100VDC CER 0+ 30 28480 01604786
A3C13 01604814 2 CAPACITOR-FXD 150PF + 5% 100VDC CER 28480 01604814
A3C14 01604834 (] CAPACITOR-FXD .047UF +-10% 100VDC CER 28480 01804834
A3C15 01604834 6 CAPACITOR-FXD .047UF +-10% 100VDC CER 28480 01604834
A3C18 01604834 6 CAPACITORFXD .047UF +-10% 100VDC CER 26480 01604834
A3C17 01604535 4 2 CAPACITOR-FXD 1UF «+-10% 50VDC CER 28480 01604535
A3C18 01604822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604822
A3C19 0180-0094 4 2 CAPACITORFXD 100UF + 75-10% 25VDC AL 56289 3001073025002
A3C20 01604834 6 CAPACITOR-FXD .047UF +-10% 100VDC CER 28480 01604834
A3C21 01210061 1 1 CAPACITOR.V TRMR-CER 5.5-18PF 350V 73899 DV11PS18A
A3C22 01604833 5 3 CAPACITOR-FXD .022UF +-10% 100VDC CER 28480 01604833
A3C23° 01604807 3 3 CAPACITOR-FXD 33PF +-5% 100VDC CER 0+-30 .28480 01604807
A3C24 01604834 6 CAPACITOR-FXD .047UF +-10% 100VDC CER 28480 01604834
A3C25 0160-4834 € CAPACITORFXD .047UF +-10% 100VDC CER 28480 01604834
A3C26 01800094 4 CAPACITORFXD 100UF + 75-10% 25VDC AL 56289 30D107Q0250D02
A3C27 01604803 ] 4 CAPACITOR-FXD 68PF + -5% 100VDC CER 0+ 30 28480 01604803
A3C28 0160-2436 ] 2 CAPACITOR-FDTHRU 10PF 20% 200V CER 28480 0160-2436
A3C29 01604834 6 CAPACITORFXD .047UF +-10% 100VDC CER 28480 01604834
A3C30 01604834 6 CAPACITOR-FXD .047UF +-10% 100vDC CER 28480 016804834
A3C31-L99 NOT ASSIGNED
A3C100 0180-2144 9 3 CAPACITOR-FXD 200UF + 75-10% 25VDC AL 56289 30D207G025DH9
A3C101% 0180-2821 ] 7 CAPACITOR-FXD 22UF + -20% 35VDC TA 28480 0180-2821
A3C102-C198 NOT ASSIGNED
A3C200 0180-2208 6 5 CAPACITORFXD 220UF + -10% 10VDC TA 56288 150D227X9010S2
A3C201 0180-2208 6 CAPACITOR-FXD 220UF + -10% 10VDC TA 56289 1500227X8010S2
A3C202 0180-2144 9 CAPACITOR-FXD 200UF + 75-10% 25VDC AL 56289 30D207G0250H9
A3C203 0180-2144 9 CAPACITOR-FXD 200UF + 75-10% 25VDC AL 56288 30D207G025DH9
A3C2042 01604801 8 CAPACITORFXD 22PF + 5% 100VDC CER 30 28480 01604801
A3C2052 01604822 9 CAPACITORFXD 1000PF + 5% 100VDC CER 28480 01604822
A3C206 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C207 01604801 7 5 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 01604801
A3C208 01604835 7 CAPACITOR-FXD .1UF +-10% S0VDC CER 28480 01604835
A3C208 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C211 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C212 0180-2929 8 CAPACITORFXD 68UF +-10% 10VDC TA 28480 0180-2829
A3C213 . 0160-5098 6 4 CAPACITOR-FXD .22UF +-10% 50VDC CER 16299 CACO5X7R224J050A
A3C214-C299 NOT ASSIGNED
AJC300 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C301 01604786 7 3 CAPACITOR-FXD 27PF +-5% 100VDC CER 0+ 30 28480 01604786

tRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). A Errata part change.

6-9



Replaceable Parts Model 8657A

Reference HP Part C Mfr.

Designation Number D Qty. Description Code Mfr. Part Number ‘
A3C302 01804132 3 5 CAPACITOR-FXD 1UF +-10% 35VDC TA 28480 01804132
A3C303 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
AIC3I04 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C305 01604835 7 CAPACITORFXD .1UF +-10% 50vDC CER 28480 01604835
A3CI08 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01804835
A3C306 01604835 7 CAPACITORFXD .1UF +-.10% 50VDC CER 28480 01604835
A3C308 01803888 3 CAPACITORFXD 15UF 4 -10% 20VDC TA 28480 01804835
A3C309 01604835 7 CAPACITORFXD .1UF +-10% 50VDC CER 28480 01604835
AJC310 01604835 7 CAPACITORFXD .1UF +-10% 50VDC CER 28480 01604835
AICIN 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3CI12 01604803 ] CAPACITOR-FXD 68PF +-5% 100VDC CER 0+ -30 28480 01604803
AICI3 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C314-C399 NOT ASSIGNED
A3C400 0180-2821 [} CAPACITORFXD 22UF + -20% 35VDC TA 28480 0180-2821
A3C401 0180-2208 6 CAPACITOR-FXD 220UF + -10% 10VDC TA 56289 150D227X901082
A3C402 01604835 7 CAPACITORFXD .1UF +-10% 50VDC CER 28480 01604835
A3C403 0180-2821 [} CAPACITORFXD 22UF + -20% 35VDC TA 28480 0180-2821
A3C404 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C405 0180-2821 8 CAPACITOR-FXD 22UF + -20% 35VDC TA 28480 0180-2821
A3C406 01604835 7 CAPACITORFXD .1UF +-10% 50VDC CER 28480 01604835
A3C407 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
AJC408 0180.2667 1 2 CAPACITOR-FXD 150UF + -10% 20VDC TA 56289 152D157X8020S2
AJIC409 0160-5469 5 24 CAPACITOR-FXD 1UF 10% 50VDC 28480 0160-5469
A3C410 01604535 4 CAPACITOR-FXD 1UF +-10% $0VDC CER 28480 01604535
A3C41t1 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C412 0180-0097 7 4 CAPACITOR-FXD 47UF + -10% 35VDC TA 56289 150D476X9035582
A3C413 0180-2667 1 CAPACITOR-FXD 150UF + -104 20VDC TA 56289 152D0157X9020S2
A3Ca14 01605098 6 2 CAPACITOR-FXD .22UF +-10% 50VDC CER 16209 CACOSX7R224J050A
A3Ca1§ 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C416 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3IC417-C499 NOT ASSIGNED .
A3C500 01604803 9 CAPACITOR-FXD 68PF +-5% 100VDC CER 0+ -30 28480 01604803
A3C501 01604803 9 CAPACITOR-FXD 68PF +-5% 100VDC CER 0+ -30 28480 01604803
AJCS502 0180-2208 6 CAPACITOR-FXD 220UF + -10% 10VDC TA 56289 150D227X9801082
A3C503 01604835 7 CAPACITOR-FXD .1UF +-10% 50vVDC CER 28480 01604835
A3IC504 01604801 7 CAPACITOR-FXD 100PF + 5% 100VDC CER 28480 01604801
A3ICS05 01604835 7 CAPACITOR-FXD .1UF +-10% 50vDC CER 28480 01604835
A3C506 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
AJICS07 01604801 7 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 01604801
AJC508 01604810 8 3 CAPACITOR-FXD 330PF +-5% 100VDC CER 28480 01604810
A3C509 01664810 8 CAPACITOR-FXD 330PF +-5% 100VDC CER 28480 01604810
AJCS510 01604812 0 3 CAPACITOR-FXD 220PF +-5% 100VDC CER 28480 01604812
A3ICS1 0160-5558 3 1 CAPACITOR-FXD .68UF +-5% 100VDC 28480 0160-5558
AJCS12 01604801 7 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 01604801
A3IC513 01604789 4 CAPACITOR-FXD 15PF +-5% 100VDC CER 0+ 30 28480 01604789
A3C514 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3CS15 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3CS16 01604812 4] CAPACITOR-FXD 220PF +-5% 100VDC CER 28480 01604812
AICS17 01604799 2 1 CAPACITOR-FXD 2.2PF +-25PF 100VDC CER 28480 01604799
A3CSs18 01604824 4 1 CAPACITOR-FXD 680PF «+-5% 100VDC CER 28480 01604824

tRefer to Section 7 for update inforination. "Factory Selected Component (Refer to Section 5). A Errata part change.
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Model 8657A Replaceable Parts

Reference HP Part C Mfr.

’ Designation Number 0 Qty. Description Code Mfr. Part Number
AICS19 01604808 4 1 CAPACITOR-FXD 470PF +-5% 100VDC CER 28480 01604808
A3ICS520 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C521 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 016804835
A3CS522 01604832 : 28280 01604832
A3C53-L599 NOT ASSIGNED
A3C600 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C601 01604787 8 7 CAPACITOR-FXD 22PF +-5% 100VDC CER 0+ 30 28480 01604787
A3C602 01604787 8 CAPACITOR-FXD 22PF +-5% 100VDC CER 0 + 30 28480 01604787
A3C603 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 0160-4835
A3C604 0160-7013 0 1 CAPACITOR-FXD .47UF +-5% 100VDC 28480 0160-7013
A3C605 01604835 7 CAPACITOR-FXD .1UF +-10% S0VDC CER 28480 01604835
A3C608 01604835 7 CAPACITORFXD .1UF +-10% 50VDC CER 28480 01604835
A3Ce07 0160-3661 5 1 CAPACITOR-FXD .1UF + 5% 50VDC MET-POLYC 28480 0160-3661
A3C608 01604787 8 CAPACITORFXD 22PF +-5% 100VDC CER 0+ 30 28480 01604787
A3C609 01604787 8 CAPACITOR-FXD 22PF +-5% 100VDC CER 0+ 30 28480 01604787
A3C610 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3CE1Y 01600578 7 2 CAPACITORFXD .047UF +-1% 50VDC 28480 01600578
AICE12 01604835 7 CAPACITOR-FXD .1UF +-10% $0VDC CER 28480 01804835
A3C613 0180-2821 ] CAPACITOR-FXD 22UF + -20% 35VDC TA 28480 0180.2821
A3C614 01604787 8 CAPACITOR-FXD 22PF +-5% 100VDC CER 0+ 30 28480 01604787
A3CB15 01604835 7 CAPACITOR-FXD .1UF +-109 S0VDC CER 28480 01604835
A3C616 01604787 8 CAPACITOR.FXD 22PF +-5% 100VDC CER 0+ -30 28480 01604787
A3C817 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C618 0180-3888 5 CAPACITOR.FXD 15UF 4+ -109 20VDC TA 28480 0180-38888
A3C619 01604787 8 CAPACITOR-FXD 22PF + 5% 100VDC CER 0+ 30" 28480 01604787
A3IC620 0160-3531 8 1 CAPACITOR-FXD 2UF + 5% 50VDC MET-POLYC 28480 0160-3531
A3C621 01600578 7 CAPACITOR-FXD .047UF +-196 50VDC 28480 01600578
A3C622-C699 NOT ASSIGNED
A3C660 0160-3875 28480 0160-3875
A3C661 01604765 28480 01604765
A3C662 01603875 28480 01603875
A3C662 0160-5338 28480 0160-5338
A3C700 01604835 7 CAPACITOR.-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C701 01604835 7 CAPACITOR.FXD .1UF +-10% 50vDC CER 28480 01604835
A3C702 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C703 01604835 7 CAPACITOR.-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C704 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C705 01604835 7 CAPACITOR.-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C706 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C707 01604801 7 CAPACITOR-FXD 100PF +-5% 100VDC CER 28480 01604801
A3C708 01604565 [} 1 CAPACITOR.FXD 1000PF +-1% 100VDC CER 28480 01604565
A3C709 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C710 01604835 7 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 01604835
A3C711 01604835 7 CAPACITOR.FXD .1UF +-10% 50VDC CER 28480 01604835
A3C712 01604791 4 3 CAPACITOR-FXD 10PF +-5% 100VDC CER 0 + -30 28480 01604791
AJC713 01604793 4 3 CAPACITOR-FXD 10PF +-5% 100VDC CER 0+ -30 28480 01604791
ASCR1 19010539 3 20 DIODE-SM SIG SCHOTTKY 28480 18010539
A3CR2 198010539 3 DIODE-SM SIG SCHOTTKY 28480 18010539
A3CR3 19010539 3 DIODE-SM SIG SCHOTTKY 28480 19010539
A3CR4 19010539 3 DIODE-SM SIG SCHOTTKY 28480 18010539
A3CRS 19010050 3 80 DIODE-SWITCHING 80V 200MA 2NS DO-35 N7 1N4150
A3CRé6 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ON1I71 1N4150
A3CR? 19010539 3 DIODE-SM SIG SCHOTTKY 28480 18010539
A3CR8 19010639 3 DIODE-SM SiG SCHOTTKY 28480 1901-0539
A3CRS 18010050 3 DIODE-SWITCHING 80V 200MA 2NS DO35 9N171 1N4150
A3CR10 18010376 6 4 OIODE-GEN PRP 35V 50MA DO-35 28480 19010376

tRefer to Section 7 for update information. "Factory Selected Component (Refer to Section 5). A Errata part change.
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Replaceable Parts Model 8657A

Reference HP Part C a Mfr
ty. Description . Mfr. Part Number
Designation Number D y P Code

A3CR11 18010376 [:] 4 DICDE-GEN PRP 35V 50MA DO-35 28480 10010376
A3CR12 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 oN171 1N4150
A3CR13-CR14 NOT ASSIGNED
A3CR15 01220173 8 " DIODE-VWWC 13.5PF 766 C3/C25-MIN = § BVR = 30V 25403 BB809 SELECTED
A3CR16 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ON171 1N4 150
A3CR17 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 gN171 1N4150
AJ3CR18 198010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 aN171 1N4150
A3CR16-CR169 NOT ASSIGNED
A3CR200 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 aN171 1N4150
AICR201 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 9N171 1N4150
AJCR202-CR3g9 NOT ASSIGNED
AICR400 19010539 3 DIODE-SM SIG SCHOTTKY 28480 190105389
AICR401 18010539 3 DIODE-SM SIG SCHOTTKY 28480 1801-0539
AICR402 19010538 3 DIODE-SM SIG SCHOTTKY 28480 19010539
A3CR403 18010539 3 DIODE-SM SIG SCHOTTKY 28480 18010539
A3CR404 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 8N171 1N4150
A3CR405 1801-0538 3 DIODE-SM SIG SCHOTTKY . 28480 19010538
A3CR406 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 9N171 1N4150
A3CR407-CR499 NOT ASSIGNED
AJCR500 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 SN171 1N4150
A3ICRS01 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 oN171 1N4150
A3CRS502 19010539 3 DIODE-SM SIG SCHOTTKY 28480 19010539
A3CR503 18010539 3 DIODE-SM $1@ SCHOTTKY 28480 19010538
A3CR504 19010539 3 DIODE-SM SIG SCHOTTKY 28480 18010539
AJICRS505 18010539 3 DIODE-SM SIG SCHOTTKY 28480 19010539
A3CRS506 19010539 3 DIODE-SM SIG SCHOTTKY 28480 19010539
AJCRS507-CR599 NOT ASSIGNED
AICR600 190100580 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 9N 1N4150
A3ICR601 NOT ASSIGNED
A3CR602 18010376 6 4 DIODE-GEN PRP 35V $0MA DO-35 28480 18010376
A3ICR603 18010050 DIODE-SWITCHING 80V 200MA 2NS DO-35 ‘
A3CR700 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 9N171 1N4150
A3CR701 18010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ON171 1N4150
A3CR702 19010050 3 DIODE -SWITCHING 80V 200MA 2NS DO-35 N7y 1N4150
A3CR703 19010050 Kl DIODE-SWITCHING 80V 200MA 2NS DO-35 9N171 1N4150
A3CR704 198010539 3 DIODE-SM SIG SCHOTTKY 28480 19010539
A3CR705 18010539 3 DIODE-SM SIG SCHOTTKY 28480 19010539
AICR706 19010539 3 DIODE-SM SIG SCHOTTKY 28480 18010539
A3CR707 19010538 3 DIODE-SM SIG SCHOTTKY 28480 19010539
A3DS1-DS488 NOT ASSIGNED
A3DS500 19900517 4 1 LED-LAMP LUM-INT = 3MCD IF = 20MA-MAX BVR = 5V 28480 50824655
A3E1 9170-0847 3 1 CORE-SHIELDING BEAD 02114 56-590-65/3B PARYLENE COATED
A3FL1Y 9135-0002 8 4 FILTER.LOW PASS SOLDER-TERMS 33085 51.744018
AJFL2 9135-0002 8 FILTER-LOW PASS SOLDER-TERMS 33085 51-744-018
AJFL3 9135-0002 8 FILTER-LOW PASS SOLDER-TERMS 33095 51744018
A3FL4 91350002 8 FILTER-LOW PASS SOLDER-TERMS 33095 51.744018
AN 1251-5647 5 1 CONNECTOR 10-PIN M POST TYPE 28480 1251.5647

1251-5595 2 POLARIZING KEY-POST CONN 28480 1251-5595
A3J2 12500835 1 3 CONNECTOR-RF SMC M PC 50-OHM 28480 12500835
A3ICR603 18010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1N4 150

tRefer 10 Section 7 for update information. *Factory Selected Component (Refer to Section 5). A Errata part change.
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Model 8657A Replaceable Parts

Reference HPPant C D Mfr
. escription ) Mfr. Part Number
‘ Designation Number D y P Code
A3 12500835 1 CONNECTOR-RF SMC M PC 50-OHM 28480 12500835
A3J4 12500835 1 CONNECTOR-RF SMC M PC 50-OHM 28480 12500835
AsS 1260-2305 4 4 CONNECTOR-RF SMC M SGL-HOLE-RR 50-OHM 08860 22SMC-50-0-X1865-111
AdeS 1250-2305 4 CONNECTOR-RF SMC M SGL-HOLE-RR 50-OHM 06860 22SMC-50-0-X1865-111
A8 1250-2305 4 CONNECTOR-RF SMC M SGL-HOLE-RR 50-OHM 08860 22SMC-50-0-X1865-111
AlJs2 1250-2305 4 CONNECTOR-RF SMC M SGL-HOLE-RR 50-OHM 08860 228MC-50-0-X1865-111
A3L1 91400384 2 3 INDUCTOR RF-CH-MLD 680NH 5% 28480 91400384
A2 91400384 2 INDUCTOR RF-CH-MLD 680NH 5% 28480 91400394
AL 91400304 2 INDUCTOR RF-CH-MLD 680NH 5% 26480 91400384
A3L4 NOT ASSIGNED
A3LS 91400144 [ 3 INDUCTOR RF-CHMLD 4.7UH 10% 28480 91400144
AdLe* 9100-2255 4 3 INDUCTOR RF-CH-MLD 470NH 10% .105D0X.26LQ 28480 9100-2255
A3L? PRINTED CIRCUIT TRACE INDUCTOR
AL 91400141 7 INDUCTOR RF-CH-MLD 680NH 10% 28480 91400141
AdL9 91350072 28480
A3L10 91350072 28480
A3L11L189 NOT ASSIGNED
A3L200 9100-1788 [} 2 COREFERRITE CHOKE-WIDEBAND;IMP:; 680 28480 $100-1788
A3L201 . 9100-1788 ] CORE - FERRITE CHOKE WIDEBAND;IMP:; 680 28480 9100-1788
A3L202 9100-1618 - 1 2 INDUCTOR RF-CH-MLD 5.6UM 10% 28480 9100-1618
A3L203 9100-1618 1 INDUCTOR RF-CH-MLD 5.6UH 10% 28480 9100-1618
A3L204 91003922 4 8 INDUCTOR-FIXED 120-1300 HZ 28480 91003822
AJL20641.299 ) NOT ASSIGNED
A3L.300 . 91003822 4 INDUCTOR-FIXED 120-1300 HZ 28480 81003822
A3L3014399 NOT ASSIGNED
A3L400 91400129 1 3 INDUCTOR RF-CH-MLD 220UH 5% 28480 91400129
A3L401 9100-16820 5 3 INDUCTOR RF-CH-MLD 15UH 10% 28480 9100-1620
AJL402 9140-0129 1 INDUCTOR RF-CH-MLD 220UH 5% 28480 91400129
A3L403 91400129 1 INDUCTOR RF-CH-MLD 220UH 5% - 28480 91400129
A3L404 8100-1620 5 INDUCTOR RF-CH-MLD 15UH 10% 28480 9100-1820
A3L405-L 490 NOT ASSIGNED :
A3L500 9100-1620 5 INDUCTOR RF-CH-MLD 15UH 10% 28480 9100-1620
A3L501 8100-3922 4 INDUCTOR-FIXED 120-1300 HZ 28480 81003922
A3L502 9100-3922 4 INDUCTOR-FIXED 120-1300 HZ 28480 91003922
A3L503 91003922 4 INDUCTOR-FIXED 120-1300 HZ 28480 9100-3922
A3MP1 0865600126 5 2 COVER TOP 28480 08656-00126
A3IMP2 . 23600277 ] 16 SCREW-MACH 6-32 .3124NLG HEX-HD-SLT 00000 ORDER BY DESCRIPTION
A3MP3 08656-00044 [] 1 FENCE LFL SHLD 28480 08656-00044
A3MP4 08656-00128 7 2 COVER-FRAME 28480 08656-00128
AIMPS NOT ASSIGNED
AIMPéE 21800124 4 8 WASHER-LK INTL T NO. 10 .1954N-D 28480 21800124
A3MP7? 2180-0009 4 8 WASHER-LK INTL T NO. 8 .1684N4D 28480 21800009
A3MP8 29500078 ] 5 NUT-HEX-DBL-CHAM 10-32-THD .067AN-THK 28480 298500078
A3IMPY 0865600127 [ 2 COVER BOTTOM 28480 0865600127
A3MP10 14000966 8 17 CLIP-CMPNT .17-.185-DIA .195WD STL 91506 6015-13AT
AIMP11 12050660 5 1 HEAT SINK DIP 98978 APIC050CB
A3MP12 05200128 7 2 SCREW-MACH 256 .254N-4.G PAN-HDPOZI 00000 ORDER BY DESCRIPTION
A3MP13 06100001 6 2 NUT-HEX-DBL-CHAM 2.56-THD .0624N-THK 00000 ORDER BY DESCRIPTION
A3MP 14 21900654 5 2 WASHER-LK HLCL 2.0 MM 2.1-MM4D 28480 21900654
MPI11.14 NOT ASSIGNED
A3MP15 3050-0063 5 5 WASHER-FL MTLC NO. 8 .1724N4D 28480 30500083
A3MP16 NOT ASSIGNED
A3MP17 0570-1189 7 4 STUD-PRS-N 440 UNC-2A 3124NLG PH 28480 0570-1188
A3 1853-0405 ] 12 TRANSISTOR PNP S| PD = 300MW FT = 850MHZ 04713 2N4209
A3z 18530405 ] TRANSISTOR PNP SI PD = 300MW FT = 850MHZ 04713 2N4208
A3Q3 18540810 2 8 TRANSISTOR NPN Sl PD = 625MW FT = 200MHZ 28480 18540810
A4 1853-0405 9 TRANSISTOR PNP S| PD « 300MW FT = 850MH2 04713 2N4209
A3Q5 1854-0809 9 8 TRANSISTOR NPN 2N2369A S| TO-18 PD = 360MW 28480 18540809
{Refer to Section 7 for update information. *Factory Selected Component (Refer to Section b). A Errata part change.

6-13



Replaceable Parts

Reference
Designation

A3Q11
A3Q12
A3
A4
A3Q16

A3Q18
A3Q17
A8
A9
A3Q20

A3Q46
AJQa7
A3Q48
A3Q49
A3Qs0

A3Q51
A3Qs52
A3QS3
A3Q54

HP Part
Number

1853-0405
18550276
18550276
18550276
1853-0281

1853-0459
1853-0405
18540810
18540810
18550276

18550276
18550276
1853-0281
18550276
1853-0459

1853-0594
16540809
18540809
18540809
1853-0281

1855-0824
1853-0281
1853-0281
18540401
1853-0430

18580087
18550418
1853-0430
18550276
18550420

18530405
18550276
18540477
18540808
18540809

18540809
18540809
1853-0281
1853.0281

18540810
18540345
1853-0405
18530281
18540247

1853-0405
18530405
1853-0405
18530405
18540345

(=X o}

W w oN © W O © © DO ~NO? O N OoO P O N OO @ OO W oo on ONN D OO O D

® D ® OO

Qty.

tRefer to Section 7 for update information.
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Description

TRANSISTOR PNP Si PD = 300MW FT « 850MHZ
TRANSISTOR J-FET 2N44 16A N-CHAN D-MODE
TRANSISTOR JFET 2N4416A N-CHAN D-MODE
TRANSISTOR JFET 2N4416A N-CHAN D-MODE
TRANSISTOR PNP 2N2907A S| TO-18 PD « 400MW

TRANSISTOR PNP S| PD « 625MW FT = 200MH2
TRANSISTOR PNP S| PD = 300MW FT = 850MHZ
TRANSISTOR NPN St PD « 625MW FT = 200MHZ
TRANSISTOR NPN St PD = 625MW FT = 200MH2
TRANSISTOR JFET 2N4416A N-CHAN D-MODE

TRANSISTOR J-FET 2N44 16A N-CHAN D-MODE
TRANSISTOR JFET 2N4416A N-CHAN D-MOODE
TRANSISTOR PNP 2N2807A SI TO-18 PD = 400MW
TRANSISTOR JFET 2N4416A N-CHAN D-MODE
TRANSISTOR PNP Si PD « 625MW FT = 200MHZ

TRANSISTOR-DUAL PNP 2N3808 TO-78

TRANSISTOR NPN 2N2369A Sl TO-18 PD = 360MW
TRANSISTOR NPN 2N2369A St TO-18 PD = 360MW
TRANSISTOR NPN 2N2369A SI TO-18 PD = 360MW
TRANSISTOR PNP 2N2907A St TO-18 PD = 400MW

TRANSISTOR J-FET P-CHAN D-MODE S!
TRANSISTOR PNP 2N2907A SI TO-18 PD = 400MW
TRANSISTOR PNP 2N2907A SI TO-18 PD = 400MW
TRANSISTOR NPN St TO-72 PD = 200MW
TRANSISTOR PNP 2N4959 St TO-72 PD = 200MW

TRANSISTOR ARRAY 14-PIN PLSTC TG-116
TRANSISTORJFET DUAL N-CHAN D-MODE SI
TRANSISTOR PNP 2N4953 S! TO-72 PD = 200MW
TRANSISTOR J-FET 2N4416A N-CHAN D-MODE
TRANSISTOR J-FET 2N4391 N-CHAN D-MODE

TRANSISTOR PNP S| PD = 300MW FT = 850MHZ
TRANSISTOR J-FET 2N4416A N-CHAN D-MODE
TRANSISTOR NPN 2N2222A S| TO-18 PD = S500MW
TRANSISTOR NPN 2N2369A SI TO-18 PD = 360MW
TRANSISTOR NPN 2N2369A SI TO-18 PD = 360MW

TRANSISTOR NPN 2N2369A Sl TO-18 PD = 360MW
TRANSISTOR NPN 2N2369A Si TO-18 PD = 360MW
TRANSISTOR PNP 2N2907A SI TO-18 PD = 400MW
TRANSISTOR PNP 2N2907A S| TO-18 PD = 400MW
NOT ASSIGNED

TRANSISTOR NPN St PD = 625MW FT = 200MH2Z
TRANSISTOR NPN 2N5179 S| TO-72 PD = 200MW
TRANSISTOR PNP Si PD = 300MW FT = 850MHZ
TRANSISTOR PNP 2N2907A S| TO-18 PD = 400MW
TRANSISTOR NPN SI TO-39 PD » 1W FT = 800MHZ

TRANSISTOR PNP St PD = 300MW FT = 850MHZ
TRANSISTOR PNP Si PD « 300MW FT » 850MHZ
TRANSISTOR PNP S| PD = 300MW FT = 850MHZ
TRANSISTOR PNP S| PD = 300MW FT » 850MH2
TRANSISTOR NPN 2N5179 SI TO-72 PD =« 200MW

Mfr.
Code

04713
04713
04713
04713
04713

28480
04713
28480
28480
04713

04713
04713
04713
04713
28480

28480
28480
28480
28480
04713

02037
04713
04713
28480
04713

04713
28480
04713
04713
01295

04713
04713
04713
28480
28480

28480
28480
04713
04713

28480
04713
04713
04713
28480

04713
04713
04713
04713
04713

®"Factory Selected Component {Refer 10 Section 5).

Model 8657A

Mfr. Part Number

2N4209

2N4416A
2N4416A
2N4416A
2N2907A

18530459
2N4209
18540810
18540810
2N4416A

2N4416A
2N4416A
2N29807A
2N4416A
1853-0459

1853-0594
1854.0809
18540808
18540808
2N2907A

MFES5460
2N2907A
2N2907A
18540401
2N4958

MPQ3904
18550418
2N4958
2N4416A
2N4391

2N4209
2N4416A
2N2222A
18540808
18540808

18540809
18540800
2N2907A
2N2807A

18540810
2N5179
2N4209
2N2907A
18540247

2N4209
2N4208
2N4209
2N4209
2N5179

A Errata part change.



Model 8657A Replaceable Parts

Reference HP Part C Mfr.
Designation Number > Qty. Description Code Mfr. Part Number
‘ AdQs8 1853-0405 9 TRANSISTOR PNP SI PD = 300MW FT = 850MHZ 04713 2N4209
A3R1 0757-0398 4 4 RESISTOR 75 19 .125W F TC = 0 + -100 24546 CT4-1/8-TO-75R0-F
A3R2 07570402 1 3 RESISTOR 110 19 .125W F TC = 0+ -100 24546 CT4.1/8-T0-111-F
A3IR3 0757.0402 1 RESISTOR 110 19 .125W F TC = 0 4+ -100 24546 CT4-1/8.T0-111.F
A3R4 0757-1094 ] 7 RESISTOR 1.47K 1% .125W F TC = 0 +-100 24546 CT4.1/8-T0-1471.F
A3R5 07570402 1 RESISTOR 110 1% .125W F TC = 0+ -100 24546 CT4-1/8-To-111.F
A3Re 07670397 <] 2 RESISTOR 68.1 19 .125W F TC » 0 + -100 24546 CT4-1/8-T0-68R1F
A3R?7 0688-3429 2 2 RESISTOR 19.6 19 .125W F TC = 0 +-100 03888 PMES5-1/8-TO-10R6-F
A3Rs 18100203 5 1 NETWORK-RES 8-SIP 470.0 OHM X 7 11236 750-81-R470
AJR9 0688-7215 2 RESISTOR 133 186 .0SW F TC = 0+ -100 24546 C3-1/8-TO-133R-F
A3R10 06083457 € 6 RESISTOR 316K 19 .125W F TC = 04+ -100 28480 0698-3457
A3R11 06983457 6 RESISTOR 316K 10 .125W F TC = 0+ -100 28480 0608-3457
A3R12 0698-3444 1 10 RESISTOR 316 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-316R-F
A3JR13 06983155 1 RESISTOR 4.64K 1% .125W F TC = 0 +-100 24546 CT4-1/8-T04641F
A3R14 06983457 6 RESISTOR 316K 19 .125W F TC = 0 + -100 28480 0698-3457
A3R1S 0698-3444 1 RESISTOR 316 1% .125W F TC = 0 +-100 24546 CT4-1/8-TO316R-F
A3R16 0608-3457 ] RESISTOR 316K 1% .125W F TC » 0 4 -100 28480 06983457
A3R17 06983155 1 RESISTOR 4.64K 1% .125W F TC = 0 +-100 24546 CY4-1/8-T04641F
A3R18 07570438 3 AN RESISTOR 5.11K 19 .125W F TC = 0+ -100 24546 CT4.1/8-T0-5111-F
A3R19 0698-3444 1 RESISTOR 316 1% .125W F TC = 0 + -100 24546 CT4-1/8-TO-316R.F
A3R20 07570280 3 43 RESISTOR 1K 1% .125W F TC = 0+.100 24546 CT4-1/8-T0-1001F
A3R21 0757-0465 € 4 RESISTOR 100K 19 .125W F TC = 0 + -100 24546 CT4-1/8.T0-1003F
A3R22 2100-3659 4 1 RESISTOR-TRMR 20K 10% C TOP-ADJ 17-TRN 28480 21003659
A3R23 06980084 ] 3 RESISTOR 2.15K 1% .125W F TC « 0+ -100 24546 CT4-1/8-70-2151-F
A3R24 0698.7199 1 4 RESISTOR 28.7 19 .05W F TC = 0 + -100 24546 C3-1/8-TO-28R7-F
A3R25 06983445 2 1 RESISTOR 348 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-348R-F
A3R26 07570280 3 RESISTOR 1K 19 .125W F TC = 0 +-100 24546 CT4-1/8-T0-1001-F
AJR27 07570405 4 5 RESISTOR 162 1% .125W F TC « 0 + -100 24546 CT4-1/8-T0-162R-F
A3R28 07570438 3 RESISTOR 5.11K 19 .125W F TC = 0 + -100 24546 CT4-1/8-TO-5111-F
AJR29 0698-34232 7 3 RESISTOR 26.1 1% .125W F TC = 04 -100 03888 PMESS5-1/8-T0-26R1.F
A3R30 0767-0442 9 RESISTOR 10K 1% .125W F TC « 0 + -100 24546 CT4-1/8-T0-1002-F
‘ A3R31 07570416 7 1 RESISTOR 511 1% .125W F TC = 0 +-100 24546 CT4-1/8-TO-511R-F
A3R32 06984037 0 17 RESISTOR 46.4 1% .125W F TC = 0 +-100 28480 06984037
A3R33 06980082 7 12 RESISTOR 464 1% .125W F TC =0 +-100 24546 CT4-1/8-T0-4640-F
A3R34-R99 NOT ASSIGNED
A3R100 07570278 ] 2 RESISTOR 1.78K 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-1781-F
A3R101 07570382 6 3 RESISTOR 16.2 1% .125W F TC = 0+-100 19701 S5033R-1/8-T0-16R2F
AJR102 NOT ASSIGNED
A3R103 NOT ASSIGNED
A3R104 0698-3429 2 RESISTOR 18.6 19 .125W F TC = 0 + -100 03888 PMESS-1/8-T0-19R6-F
A3R105-R199 NOT ASSIGNED
A3R200 07570418 9 4 RESISTOR 619 1% .125W F TC = 0 4 -100 24546 CT4-1/8-.T0-619R-F
A3R201 07570400 9 1 RESISTOR 90.9 19 .126W F TC « 0 + -100 24546 CT4-1/8.T0-80R9F
A3R2024 81590005 0 RESISTOR 0 CWM 01339 L-2007-1
A3R203 07570280 3 RESISTOR 1K 19 .125W F TC = 0 +-100 24546 CT4-1/8-T0-1001F
A3R204 0757-0280 3 RESISTOR 1K 19 .125W F TC =0 +-100 24546 CT4.1/8.T0-1001.F
A3R205 07570401 0 14 RESISTOR 100 19 ,125W F TC = 0 +-100 24546 CT4-1/8-TO-101F
A3R206 0698-3444 1 RESISTOR 316 1% .125W F TC = 0 4 -100 24546 CT74-1/8-TO-316R-F
A3R207 0698-3444 1 RESISTOR 316 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-316R-F
AJR208 07570438 3 RESISTOR 5.11K 19 .125W F TC = 0+ -100 24546 CT4-1/8-TO-5311F
A3R209 0698-3444 1 RESISTOR 316 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-316R-F
. tRefer to Section 7 for update information. “Factory Selected Component (Refer to Section 5). A Errata part change.
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Replaceable Parts

Reference
Designation

AJR210
A3R211
A3R212-R297
A3R298
AJR299
AJR300
AJIR301

A3R302
A3R303

A3R303°

A3R304
AJIR3I0S
A3R308

AIR307
AJR308
A3R309-R399
A3R400
A3R401

AJR402
A3R403
AJR404
AJ3R40S
A3R406

A3IR407
A3R408
A3R409
A3R4a10
A3R41Y

A3R412
A3R413
A3R414
A3R415
A3R416

A3R417
A3R418
A3R419
A3R420
A3R421

A3R422
A3R423
A3R424
A3R425
A3R426

A3R427
A3Ra28
A3R429
AJR430
A3R431

A3R432
AJR433
A3R434
AIR43S
A3R436

HP Part
Number

069880083
06880083

07570274
0698-3460
1810-0205
06980083

18100206
06983155

06680083

07570444
06880083
0698-0083

06983432
06984037

06980083
06980083

07570441
0698-0083
07570280
07570280
0698-0083

07570438
06984037
06983153
07570200
07570418

07570438
0757-1084
2100-2060
1810-0294
07570278

07570444
069831563
0698-0083
07570280
06983152

07570438
07570438
07570440
06980083
07570418

07570280
06983153
06988961
07570442
07570444

21003296
06983450
06984037
07570442
06990073

07570274
07570442
2100-3096
0757-0401
07570401
06983460
07570274

oo

>® ™

® OO ®D®m™ -0 N oW © PN W @® W oo - ® s N DWW O N oW 0o Wwwox

oo ®0;

Qty.

28

N

N A

tRefer to Section 7 for update information.
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Description

RESISTOR 1.96K 1% .125W F TC= 0+ -100
RESISTOR 1.96K 1% .125W F TC =0+ -100
NOT ASSIGNED

RESISTOR 1.21K 1% .12W

RESISTOR 422K 19 .12W

NETWORK-RES 8-SIP 4.7K OHM X 7
RESISTOR 1.96K 1% .125W F TC « 0 +-100

NETWORK-RES 8-SIP 10.0K OHM X 7
RESISTOR 3.48K 19 .125W F TC = 0+ -100

RESISTOR 1.96K 19 .125W F TC=0+-100

RESISTOR 12.1K 1% .125W F TC = 0 + -100
RESISTOR 1.96K 1% .125W F TC= 0+ -100
RESISTOR 1.96K 1% .125W F TC =0 +-100

RESISTOR 26.1 1% .125W F TC = 0 +-100
RESISTOR 46.4 1% .125W F TC= 0+-100
NOT ASSIGNED

RESISTOR 1.96K 1% .125W F TC =0+ .100
RESISTOR 1.96K 1% .125W F TC = 0 +-100

RESISTOR 8.25K 1% .125W F TC = 0+-100
RESISTOR 1.96K 1% .125W F TC w0 4 -100
RESISTOR 1K 1% .125W F TC = 0 4 -100
RESISTOR 1K 196 .125W F TC = 0 +-100
RESISTOR 1.96K 1% .125W F TC » 0 + -100

RESISTOR 5.11K 1% .125W F TC = 0 + -100
RESISTOR 46.4 1% .125W F TCa 0+ -100
RESISTOR 3.83K 1% .125W F TC=0+-100
RESISTOR 6.62K 1% .125W F TC =0 +-100
RESISTOR 681 1% .125W F TC = 0+ -100

RESISTOR 5.11K 19 .125W F TC = 0+ -100
RESISTOR 1.47K 1% .125W F TC = 0 4 -100
RESISTOR-TRMR 50 20% C TOP-ADJ 1-TRN
NETWORK-RESISTOR 16 PIN DIP; RES
RESISTOR 1.78K 1% .125W F TC = 0 + -100

RESISTOR 12.1K 14 .125W F TC = 0+ -100
RESISTOR 2.83K 1% .125W F TC = 0+ -100
RESISTOR 1.96K 1% .125W F TC = 0+ -100
RESISTOR 1K 1% .125W F TC = 0 + -100

RESISTOR 3.48K 1% .125W F TC= 0+ -100

RESISTOR 5.11K 1% .125W F TC = 0 +-100
RESISTOR 5.11K 19 .125W F TC = 0+ -100
RESISTOR 7.5K 1% .125W F TC = 0 + -100
RESISTOR 1.96K 1% .125W F TC = 0+ -100
RESISTOR 619 1% .125W F TC = 04+ -100

RESISTOR 1K 1% .125W F TCa 0+-100
RESISTOR 3.83K 1% .125W F TC = 0+ -100
RESISTOR 909K 1% .125W F TC = 0 + -100
RESISTOR 10K 1% .125W F TC = 0+ 100
RESISTOR 12.1K 1% .125W F TC = 0 + -100

RESISTOR-TRMRA 1K 10% C TOP-ADJ 17-TRN
RESISTOR 42.2K 1% .125W F TC = 0 + -100
RESISTOR 46.4 1% .125W F TC = 0+ -100
RESISTOR 10K 1% ,125W F TC =« 0 +-100
RESISTOR 10M 1% .125W F TC = 0+ -150

RESISTOR 1.21K 1% .125W F TC= 0+ -100
RESISTOR 10K 1% .125W F TC=0+-100
RESISTOR-TRMR 50K 10% C TOP-ADJ 17-TRN
RESISTOR 100 1% .125W F TC= 0+ -100
RESISTOR 100 19 .125W F TC = 0 +-100

Mfr.
Code

24546
24546

28480
26480
11236
24546

11236
28480

24546

24546
24546
24546

03888
28480

24546
24546

24546
24546
24546
24546
24546

24546
28480
24546
24546
24546

24546
24546
73138
28480
24546

24546
24546
24546
24546
24546

24546
24546
24546
24546
24546

24546
24546
28480
24546
24546

28480
24546
28480
24546
28480

24546
24546
28480
24546
24546

"Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number

CT4-1/8-Y0O-1961-F
CT4-1/8-TO-1961F

0757-0274
06983460
75081-R4.7K
CT4-1/8-TO-1961.F

750-81-R10K
06983155

CT4-1/8-TO-1961F

CT4-1/8.TO1212F
CT4-1/8-TO-1861-F
CT4-1/8-TO-1861F.

PMES5-1/8-T0-26R1-F
06984037

CT4-1/8-TO-1961-F
CT4-1/8-TO-1961-F

CT4-1/8-T0-8251-F
CT4-1/8.TO-1961-F
CT4-1/8-T0-1001-F
CT4-1/8-T0-1001-F
CT4-1/8-TO-1961-F

CT4-1/8-T0-5111.F
06984037

CT4.1/8.T0-3831-F
CT4.1/8.T0-5621-F
CT4-1/8-T0-681R-F

CT4.1/8-.T0-5111.F
CT4-1/8-T0-1471F
82PR50
18100284
CT4-1/8.T0-1781-F

CT4-1/8-TO-1212-F
CT4-1/8-T0-3831-F
CT4.1/8.TO-1961-F
CT74.1/8-70-1001-F
CT4-1/8-T0-3481-F

CT4-1/8-T0-5111-F
CT4-1/8-T0.5111.F
CT4-1/8-T0-7501.F
CT4.1/8-TO-1961-F
CT4-1/8-T0-619R-F

CT4-1/8-T0-1001-F
CT4-1/8-T0-3831-F
06988961

CT4-1/8-T0-1002-F
CT4-1/8-TO-1212-F

21003296
CT4-1/8.T04222-F
06984037
CY4.1/8-T0-1002F
06980073

CT4-1/8-TO-1211F
CT4-1/8-T0-1002-F
21003096
CT4-1/8-TO-101-F
CT4-1/8-TO-101-F

A Errata part change.



Model 8657A Replaceable Parts

Reference HP Part C Mfr.

‘ Designation Number 0 Qty. Description Code Mfr. Part Number
A3R4s2 07570424 7 5 RESISTOR 1.1K 19 .125W F TC = 0+ -100 24546 CT4-1/8-T0-1101.F
A3Ra43 06988828 1 1 RESISTOR 25.6K .1% .125W F TC = 0+ -10 28480 06988828
A3R4a4 06984037 4] RESISTOR 46.4 19 .125W F TC = 0+ -100 28480 06984037
A3R44S 07570401 ] RESISTOR 100 1% .125W F TC = 0 +-100 24546 CT4-1/8-TO-101F
A3R446 07570441 8 RESISTOR 8.25K 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-8251-F
A3R447 06983159 -] 1 RESISTOR 26.1K 19 .125W F TC = 0 + -100 24546 CT4.1/8-T0-2612F
A3R448 07570441 8 RESISTOR 8.25K 1% .125W F TCa 0+ -100 24546 CT4-1/8-T0-8251F
A3R449 07570441 8 RESISTOR 8.25K 19 .125W F TC = 0+-100 24546 CT4.1/8.T0-8251-F
A3R450 07570442 9 RESISTOR 10K 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-1002-F
A3R451 06988812 7 1 RESISTOR 1 1% .125W F TC = 0 4 -100 28480 06988812
A3R452 2100-2031 7 2 RESISTOR-TRMR 50K 10% C TOP-ADJ 1.TRN 73138 82PRS0K
A3R453 0698-8913
A3R45-R499 NOT ASSIGNED
AJRS500 07570395 1 2 RESISTOR 56.2 19 .125W F TC = 0+ -100 24546 CT4-1/8-T0-56R2F
A3R501 07570395 1 RESISTOR 56.2 1% .125W F TC = 0 +-100 24546 C74-1/8.T0-56R2-F
AJRS502 07570419 0 RESISTOR 681 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-681R-F
A3R503 07570419 0 RESISTOR 681 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-68 1R-F
A3R504 ’ 07670317 7 K] RESISTOR 1.33K 1% .125W F TC = 0 + -100 24546 CT4-1/8-T0-1331-F
A3R505 07570317 7 RESISTOR 1.33K 19 .125W F TC = 0+ -100 24546 CT4.1/8-T0-1331F
A3R506 06984037 0 RESISTOR 46.4 1% .125W F TC = 0+ -100 28480 06984037
A3R507 06984037 0 RESISTOR 46.4 19 .125W F TC = 0+ -100 28480 06984037
A3RS08 06980082 7 RESISTOR 464 1% .125W F TC= 04 -100 24546 CT4-1/8-T0-4640-F
A3RS09 06980082 7 RESISTOR 464 1% .125W F TC = 0 4 -100 24546 CT4-1/8-T0-4640-F
A3R510 06880082 ? RESISTOR 464 1% .125W F TC = 04 -100 24546 CT4-1/8-T0-4640-F
A3RS11 06960082 7 RESISTOR 464 1% .125W F TC = 0 +-100 24546 CT4.1/8-T04640.F
A3R512 06884037 0 RESISTOR 46.4 1% ,125W F TC =0+ -100 28480 06984037
A3R513 06984037 [ RESISTOR 46.4 19 ,125W F TC= 04+ -100 28480 06984037
A3R514 08984037 0 RESISTOR 46.4 19 .125W F TC = 0 +-100 28480 06984037
A3RS515 068984037 [} RESISTOR 46.4 1% .125W F TC = 0 4+ -100 28480 06984037
A3RS5186 07570421 4 8 RESISTOR 825 19 .125W F TC = 0 + -100 24546 CT4.1/8-TO825R-F
A3RS17 0698-3440 7 16 RESISTOR 196 1% .125W F TC = 0 + -100 24546 C74-1/8-TO-196R-F
A3RS518 07570438 3 RESISTOR 5.11K 19 .125W F TC= 0+ -100 24546 CT4.1/8-T0-5111.F
AJRS19 07570421 4 RESISTOR 825 1% .125W F TC a0+ -100 24546 CT4.1/8.TOB25R.F
A3R520 06983150 ] 3 RESISTOR 2.37K 19 .126W F TC = 0 4 -100 24546 CT4-1/8.70-2371-F
AJRS521 0698-3162 0 ] RESISTOR 46.4K 19 .125W F TC = 0 4 -100 24546 CT4.1/8.T04642.F
A3R522 0698-3430 5 2 RESISTOR 21.5 1% .125W F TC = 0+ -100 03888 PMES5-1/8-T0-21RS-F
AJRS23 0698-3162 [¢] RESISTOR 46.4K 1% .125W F TC = 0+ -100 24546 CT4.1/8.T0-4642.F
A3R524 07570200 7 RESISTOR 5.62K 1% .125W F TC= 0+ -100 24546 CT4.1/8-.T0-5621-F
AJRS25 06983161 9 RESISTOR 38.3K 1% .125W F TC =0+ -100 24546 CT4-1/8-T0-3832-F
AJIRS26 07570280 3 RESISTOR 1K 1% ,125W F TC =0+ -100 24546 CT4-1/8-T0-1001-F
A3RS27 07570422 5 2 RESISTOR 908 19 .125W F TC = 0 +-100 24546 C74-1/8-T0-209R-F
A3R528 0698-3132 4 1 RESISTOR 261 1% .125W F TC w0+ -100 24546 CT4-1/8-T0-2610-F
A3RS29 07570444 2 6 RESISTOR 14.7K 1% .125W F TC = 04 -100 24546 CT4.1/8-T0-1472.F
A3RS30 07570382 6 RESISTOR 16.2 1% .125W F TC=0+-100 19701 5033R-1/8-T0-16R2.F
A3R531 06984037 [+} RESISTOR 46.4 1% ,125W F TC= 0+ -100 28480 06984037
A3R532 07570280 3 RESISTOR 1K 19 .125W F TC = 0 +-100 24546 CT4.1/8.70-1001.F
A3RS33 07570401 0 RESISTOR 100 1% .125W F TC = 04 -100 24546 CT4.1/8.TO-101F
A3JRS534 0757-0444 1 RESISTOR 12.1K 1% .125W F TC = 0 + -100 24546 CT4-1/8-TO-1212-F
A3RS535 06984037 [¢] RESISTOR 46.4 1% .125W FTC = 0+ -100 28480 06984037
AJRS36 06980083 8 RESISTOR 1.96K 1% .125W F TC =« 0 +-100 24546 CT4-1/8.TO-1961.F
A3RS3? 07570401 0 RESISTOR 100 1% ,125W F TC = 0 +-100 24546 CT4-1/8.TO-101F

I {Refer to Section 7 for update information. “Factory Selected Component (Refer to Section 5). A Errata part change.
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Replaceable Parts

Reference
Designation

AJR538
A3RS39
AJIRS40
AJR541
AJR542

AJR553

AJR555
A3R556
A3RSS7

AJRS558
AJR559
A3R560
AJRS561
A3R562

A3R563
AJIRS64
A3RSES
A3RS566
A3RS67

A3RS68
A3RS569
A3RS70
A3RS571
AJRS72
A3RS573-R599
A3R600

A3R601
A3RE02
A3R603
A3R604
A3R605

AJRE06
A3R607
A3R608
A3R609
A3R610

A3R611
AJR612
A3JR613
A3R614
AJR615

HP Part
Number

07570280
07570416
06982156
06980083
07570421

07570418
07570439
07570394
07570444
068980084

06884037
07570416
07670382
0698-3443
07570419

06984037
06983136
07570401
07570280
07570294

06980083
07570438
0757-0421
07570401
2100.2487

0757-0280
06984037
07570394
06983156
06884037

07570442
0698-0082
07570199
06980084
2100-3089

07870462

06983162
0688-3157
07570467
0698-3162
07570279

07570444
07570424
0698-3444
0698-3154
07570467

07570442
07570442
07570439
07570338
18100206

(=X o]
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Qty.

tRefer to Section 7 for update information.
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Description

RESISTOR 1K 1% .125W F TC = 0 +-100
RESISTOR 511 19 .125W F TC = 0 4+ -100
RESISTOR 14.7K 19 .125W F TC = 04-100
RESISTOR 1.96K 1% .125W F TC = 0 + -100
RESISTOR 825 19 .125W F TC = 0+ -100

RESISTOR 619 1% .125W F TC = 0 +-100
RESISTOR 6.81K 1% .125W F TC = 0 + -100
RESISTOR 51.1 19 .126W F TC =0 +-100
RESISTOR 12.1K 1% .125W F TC = 0 4 -100
RESISTOR 2.15K 1% .125W F TC = 0+ -100

RESISTOR 46.4 19 .125W F TC = 0 +-100
RESISTOR 511 19 .125W F TC = 0 +-100
RESISTOR 16.2 19 .125W F TC = 0 4-100
RESISTOR 267 1% .125W F TC = 0 +-100
RESISTOR 681 1% .125W F TC = 0+ -100

RESISTOR 46.4 1% .125W F TC = 0+ -100
RESISTOR 17.8K 19 .125W F TC = 0+ -100
RESISTOR 100 19 .125W F TC = 0 +-100
RESISTOR 1K 19 .125W F TC = 04 -100
RESISTOR 51.1 1% .125W F TC= 0 +-100

RESISTOR 1.96K 1% ,125W F TC « 0+ -100
RESISTOR 5.11K 1% .125W F TC = 0 4 -100
RESISTOR 825 1% .125W F TC = 0 + -100
RESISTOR 100 196 .125W F TC = 0 + -100
RESISTOR.TRMR 2K 10% C TOP-ADJ 1.TAN

RESISTOR 1K 1% .125W F TC = 0 + -100
RESISTOR 46.4 1% .125W F TC @ 0+-100
RESISTOR §1.1 1% .125W F TC= 0+ -100
RESISTOR 14.7K 19 .125W F TC = 0+ -100
RESISTOR 46.4 1% .125W F TCa 0+-100

RESISTOR 10K 19 .125W F TC = 0 4 -100
RESISTOR 464 1% .125W F TC = 0 +-100
RESISTOR 21.5K 166 .125W F TC « 0+ -100
RF 2.1K 19 .125wW

RVITT SK10%17T

NOT ASSIGNED

RESISTOR 75K 1% .125W F TC = 0 4 -100

RESISTOR 46.4K 1% .125W F TC = 0 + -100
RESISTOR 19.6K 1% .125W F TC = 0+ -100
RESISTOR 121K 19 .125W F TC = 0+ -100
RESISTOR 46.4K 19 .125W F TC = 0 + -100
RESISTOR 3.16K 166 .125W F TCa 0+ -100

RESISTOR 12.1K 1% .125W F TC = 0 + -100
RESISTOR 1.1K 19 .125W F TC = 0 + -100
RESISTOR 316 19 .125W F TC = 0 +-100
RESISTOR 4.22K 1% .125W F TC = 0 + -100
RESISTOR 121K 14 .125W F TC = 0 +-100

RESISTOR 10K 1% .125W F TC = 0 + -100
RESISTOR 10K 196 .125W F TC = 0 4 -100
RESISTOR 6.81K 19 .126W F TC « 0 + -100
RESISTOR 1K 1% .25W F TC = 0+ -100
NETWORK-RES 8-SIP 10.0K OHM X 7

Mfr.
Code

24546
24546
24546
24546
24546

24546
24546
24546
24546
24546

28480
24548
18701
24546
24546

28480
24546
24546
24546
24546

24546
24546
24546
24546
73138

24546
28480
24546
24546
28480

24546
24546
24546
28480
28480

24546

24546
24546
24546
24546
24546

24546
24546
24546
24546
24546

24546
24546
24546
24546
11236

"Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number

CTa4-1/8-T0-1001F
CT4-1/8.TO-511RF
CT4-1/8-T0-1472F
CT4-1/8.TO-1961F
CT4-1/8.TO825R-F

CT4-1/8-T0-619RF
CT4-1/8-T0-6811F
CT4-1/8-T0O-51R1F
CT4-1/8.TO-1212.F
CT4-1/8-T0-2151-F

06884037
CT4-1/8-TO-S11RAF
5033R-1/8-T0-16R2-F
CT4-1/8.T0-287R-F
CT4-1/8-T0-68 1R-F

06884037
CT4-1/8-T0-1782F
CT4-1/8-TO-101F
CT4-1/8-T0-1001.F
CT4-1/8-TO-51R1.F

CT4.1/8.TO-1861F
CT4-1/8-T0-5111.F
CT4-1/8-TO-825R-F
CT4.1/8-TO-101-F
82PR2K

CT4-1/8-T0-1001-F
06984037
CT4-1/8-T0-81R1-F
CT4.1/8-T0-1472F
06884037

CT4-1/8-T0-1002-F
CT4-1/8-.T0-4640-F
CT4-1/8-T0-2152F
06980084
2100-308¢

CT4-1/8-T0.7502-F

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

CT4-1/8.TO-1212-F
CT4-1/8-T0-110%-F
CT4-1/8-T0-316R-F
CT4-1/8-TO4221F
CT4-1/8-T0-1213-F

CT4-1/8-T0-1002-F
CT4-1/8-T0-1002-F
CT4-1/8-T0-6811-F
NAS-1/4.TO-1001-F
750-81-R10K

A Errata part change.



Model 8657A Replaceable Parts

Reference HP Part C Mfr,
Designation Number o Qty. Description Code Mfr. Part Number
‘ AJR618 07570442 [} RESISTOR 10K 1% .125W F TC = 0 + -100 24546 CT4-1/8-T0-1002F
A3R617 07570438 4 RESISTOR 6.81K 19 .125W F TC = 04 -100 24546 CT4-1/8-T0-8811F
A3R618 0698-3154 0 3 RESISTOR 4.22K 196 .125W F TC = 0+ -100 24546 CT4-1/8-TO4221 F
A3R619 07570346 2 3 RESISTOR 10 1% .125W F TC = 0 4 -100 28480 075703486
A3R620 21003210 [} 2 RESISTOR-TRMR 10K 10% C TOP-ADJ 1-TRN 28480 21003210
A3R621 07670442 9 RESISTOR 10K 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-1002F
A3R622 0757-0441 8 RESISTOR 8.25K 19 .125W F TC = 0+ -100 24546 CT4-1/8-T0-8251-F
A3R623 06980082 RF 464 196 ,125W 28480 0688-0082
A3R624 07570418 RF 619 %b.125W 28480 07570418
A3RE25 06980083 RF 1.96K 196 .125W 28480 06980083
A3RE26 06984475 RESISTOR 9.76K 1% .12W 28480 06984475
AJRE23-R699 NOT ASSIGNED
A3R700 06980085 0 5 RESISTOR 2.61K 19 .125W F TC = 0 4 -100 24546 CT4-1/8-T0-2611F
A3R701 0698-0085 ] RESISTOR 2.61K 190 .126W F TC = 04 -100 24546 CT4-1/8-T0-2611F
A3R702 0698-0085 0 RESISTOR 2.61K 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-2611-F
A3R703 06980085 0 RESISTOR 2.61K 1% .125W F TC = 0 +-100 24546 CT4.1/8.T0-2611F
A3R704 07570421 4 RESISTOR 825 1% .125W F TC = 0+ -100 24546 CT4.1/8.TO-825R.F
A3R705 07570438 3 RESISTOR 511K 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-5111F
AJR706 07570438 3 RESISTOR 5.11K 19 .125W F TC = 0+ -100 . 24546 CT4-1/8-T0-E111F
A3R707 06983435 0 RESISTOR 38.3 1% .125W F TC = 0+ -100 26480 CT4-1/8/T0-38R3F
A3R708 07570280 k] RESISTOR 1K 196 .125W F TC = 0 + -100 24546 CT4-118-T0-1001F
A3R709 07570280 3 RESISTOR 1K 136 .125W F TC = 0+ -100 24546 CT4-1/8-70-1001-F
A3R710 07570438 3 RESISTOR 5.11K 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-5111-F
A3R711 1810-1514 4 1 NETWORK-RES 8-DIP 2.5K OHM X 2 28480 18100666
A3R712 2100-3296 8 1 RESISTOR-TRMR 1K 10% C TOP-ADJ 17-TRN 28480 2100-3296
A3R713 07570465 6 1 RESISTOR 100K 196 .125W F TC = 0 + -100 28480 07570465
A3R714 21003733 8 1 RESISTOR-TRMR 1M 20% C TOP-ADJ 17-TRN 28480 21003733
A3R715 07570440 7 RESISTOR 7.5K 166 .125W F TC = 0+ -100 24546 CT4.1/8-T0-7501.F
A3R?716 . 06980083 8 RESISTOR 1.96K 1% .125W F TC = 0 4 -100 24546 CT4-1/8-TO-1861.F
A3R717 07570438 3 RESISTOR 5.11K 1% .125W F TC = 0+ -100 24546 CT4-1/8-TO-S111F
A3R718 0757-0440 7 RESISTOR 7.5K 19 .125W F TC « 0 + -100 24546 CT4-1/8.T0-7501F
A3R719 07570424 7 RESISTOR 1.1K 1% .125W F TC = 0+ -100 24546 CY4-1/8.T0-1101.F
A3R720 07570424 7 RESISTOR 1.1K 1% .125W F TC « 0 + -100 24546 CT4-1/8.T0-1101-F
. A3R721 07570438 3 RESISTOR 5.11K 1% ,125W F TC = 0 4 -100 24546 CT4-1/8-T0-5111.F
A3R722 07570465 6 RESISTOR 100K 1% .125W F TC = 0 +-100 24546 C74.1/8-T0-1003-F
A3R723 2100-2030 6 1 RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 73138 82PR20K
A3R724 0757-1094 9 RESISTOR 1.47K 19 .125W F TC = 0 + -100 24546 CT4-1/8.T0-1471.F
A3R725 06983162 0 RESISTOR 46.4K 19 .125W F TC = 0+ -100 24546 CT4-1/8-T0-4642.F
A3R726 0698-3454 3 3 RESISTOR 215K 19 .125W F TC = 0 + -100 24546 CT4-1/8.T0.2153-F
A3R727 07570280 3 RESISTOR 1K 19 .125W F TC = 0+ -100 24548 CT4-1/8-T0-1001 F
A3R728 07570280 3 RESISTOR 1K 19 .125W F TC =0+ -100 24546 CY4-1/8-T0-1001F
A3R728 07570442 9 RESISTOR 10K 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-1002.F
A3R730 NOT ASSIGNED
A3R731 0757-1094 9 RESISTOR 1.47K 19 .125W F TC = 0 + -100 24546 CT4.1/8.T0-1471.F
A3R732 07570280 3 RESISTOR 1K 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-1001-F
A3R733 07570280 3 RESISTOR 1K 19 .125W F TC = 0 +-100 24546 CT74-1/8-T0-1001-F
A3JR734 07570401 0 RESISTOR 100 1% .125W F TC = 04+ -100 24546 CT4.1/8.TO-101F
A3R735 07570458 7 6 RESISTOR 51,1K 19 .125W F TC = 0+ -100 24546 CT4.1/8.T0-5112-F
AJR736 07570458 7 RESISTOR 51.1K 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-5112-F
A3R737 06980083 8 RESISTOR 1.96K 1% .125W F TC = 0 + -100 24546 CT74-1/8-TO-1961-F
A3R738 0698-0083 8 RESISTOR 1.96K 19 .125W F TC = 0 +-100 24546 CT4-1/8.TO-1861-F
A3R738 NOT ASSIGNED
A3R740 07570401 0 RESISTOR 100 1% .125W F TC = 0 +-100 24546 CT4-1/8-TO-10%-F
A3R741 0757-0401 [+] RESISTOR 100 1% .125W F TC = 0+ -100 24546 CT4-1/8-TO-101-F
‘ tRefer to Section 7 for update information. ®"Factory Selected Component (Refer to Section 5). A Errata part change.
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Replaceable Parts

Reference
Designation

AJTP1
A3TP2
A3TP3
AJTP4
A3TPS

A3TP8
AJITP7
A3TP8
A3TPO
A3TP10

AJTP11
A3TP12
A3TP13
AJTP14
A3ITP1§

AITP16
AJTP17
A3TP18
A3TP19
A3ITP20

AITP21

AJTP25

A3U10

A3UN
A3U12
A3U13
A3U14
A3U15

HP Part
Number

12510600
12510600
12510600
12510600
12510600

12510600
12510600
1251-0600
12510600
12510600

12510600
12510600
12510600
12510600
12610600

12514926
12514926
125149826
12514926
12510600

12510600
12510600
12510600
12510600
12510600

12510600
12510600
12510600
12610600
12610600

12510600
12510600
12510600

1820-1225
18260371
18580032
1826-1012
18260371

18200693
1826-0932
1820-1196
18260141
18260065

18260065
1826-0371
1826-1012
1826-2190
1820-1144

o ©ococooo ocoooo O = - ©ooooo coocooo cocoocoo o0

o o

©C W oo o - ® ® - b
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Qty.
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-

tRefer to Section 7 for update information.
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Description

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1,14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14.MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14.MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14MM-BSC-SZ SQ

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PiN 1.14-MM-BSC-SZ SQ

CONNECTOR 8-PIN M POST TYPE
CONNECTOR 8-PIN M POST TYPE
CONNECTOR 8-PIN M POST TYPE
CONNECTOR 8-PIN M POST TYPE

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.144M-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14.MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14.MM-BSC-S2 SQ
CONNECTOR-SGL CONT PIN 1.14MM-8SC-SZ SQ

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SQ

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-82 SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2 SQ
CONNECTOR-SGL CONT PIN 1.14-MM.BSC-SZ SQ

IC FF ECL D-M/S DUAL

iC OP AMP LOW-BIAS-HIMPD TO-99 PKG
TRANSISTOR ARRAY 14-PIN PLSTC DIiP
ANALOG SWITCH 4 SPST 16 CERDIP

IC OP AMP LOW-BIAS-HIMPD T0O-99 PKG

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

IC OP AMP PRCN 8-DIP-C PKG

IC FF TTL LS D-TYPE POS-EDGE-TRIG COM
IC COMPARATOR GP DUAL 14-DIPC PKG
IC COMPARATOR PRCN 8-DIP-P PKG

IC COMPARATOR PRCN 8-DIP-P PKG

IC OP AMP LOW-BIAS-HIMPD TO99 PKG
ANALOG SWITCH 4 SPST 16 -CERDIP

IC OP AMP PRCN TO-99 PKG

IC GATE TTL LS NOR QUAD 2INP

Mfr,

Code

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
26480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480

04713
27014
aLses
34371
27014

01295
06665
01295
27014
80545

50545
27014
34371
06665
01295

*Factory Selected Component (Kefer to Section ).

Model 8657A

Mfr. Part Number

12510600
12810600
12510600
12510600
12510600

12510600
12510600
12510600
12610600
12510600

12510600
12510600
12510600
12510600
12510600

12514826
12514926
12514026
12514626
12510600

12610600
1251-0600
125610600
12610600
12610600

12510600
12510600
12610600
12510600
12510600

12510600
12510600
12610600

MC10231P
LF256H
CA3146E
HI1-02014
LF256H

SN74S74N
OP-27F2
SN74LS174N
LM318J
UPC311C

UPC3INC
LF256H
HI02014
OPLO7EJ
SN74LS02N

4 Errata part change.
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Model 8657A Replaceable Parts
Reference HP Part C D Mfr
. escription . Mfr. Part Number
. Designation Number D y P Code ar b
A3U16 1826-0462 1 3 O/A 10-BIT 16-CBRZ/SDR BPLR 04713 MC3410CL
2838U AND ABOVE
A3U7 1SD6-0046 7 1 IC MISC HCMOS 28480 1SD6-0046
A3U18 1820-1201 ] 2 IC GATE TTL LS AND QUAD 24NP 01295 SN74LS08N
A3ue 1820-1112 8 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A3U20 1820-1278 7 3 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01285 SN74LS191N
A3U21 1826-0021 L} 1 IC OP AMP GP TO-98 PKG 27014 LM310H
AdU22 1826-1100 6 1 AD 8-1/28IT 18.DIP-C BPLR 24355 ADS70JD
A3U23 1820-1858 9 iC FF TTL LS D-TYPE OCTL 01295 SN74LS377N
A3U24 1820-127¢ 8 3 IC CNTR TTL LS DECD UP/DOWN SYNCHRO 01295 SN74LS190N
AdUs 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01205 SN74LS74AN
A3U28 1820-1278 7 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01285 SN74LS101N
A3U27 1826-2180 [} 2 iC OP AMP LOW-NOISE DUAL 14-DIP-C PKG 52063 XRSS33ANPER HP DWG)
AJU28 18204324 3 1 1C-8-BIT,6800 SERIES MCU(MASKED) 04713 MC6805P2CP(MASKED)
A3U2e 1820-1195 7 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01285 SN74LS175N
A3UI0 1820-1279 8 IC CNTR TTL LS DECD UP/DOWN SYNCHRO 01295 SN74LS190N
A3U31 18200693 8 IC FF TTL S D-TYPE POS-EDGE-TRIG 01295 SN74S74N
A3U32 1820-1278 7 IC CNTR TTL LS BIN UP/DOWN SYNCHRQ 01205 SN74LS181N
A3U332 1826-1319 4 IC OP AMP LOW-NOISE DUAL 14.DIP-C PKG 02910 NES533AN
A3U34 1826-1202 ] 2 D/A 10-BIT 16-CERDIP CMOS 24355 AD7533(SEL)
A3U3s 1820-1144 6 IC GATE TTL LS NOR QUAD 2.INP 01285 SN74LS02N
A3U36 1820-1279 8 IC CNTR TTL LS DECD UP/DOWN SYNCHRO 01295 SN74LS190N
A3U37 182006923 8 IC FF TTL S D-TYPE POSEDGE-TRIG 01285 SN74S74N
A3U38 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A3U39 18201112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74L.S74AN
A3U40 1820-1882 9 1 IC QATE ECL EXCL-OR QUAD 04713 MC10113L
A4 1820-1206 1 1 IC GATE TTL LS NOR TPL 34NP 01295 SN74LS27N
A3U42 1820-1446 1 1 IC SHF-RGTR TTL LS R-S PRLIN PRL-OUT 01205 SN74LS395AN
AdU43 1820-1367 5 1 IC GATE TTL S AND QUAD 2-INP 01295 SN74S08N
A3Uds 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
Al3U4s 18260547 1 1 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIPC 01285 TLO72ACUG
AJU4g 1820-1225 4 IC FF ECL D-M/S DUAL 04713 MCi0231P
AJU47 18200629 [ 5 IC FF TTL S JX NEG-EDGE-TRIG 01295 SN74S112N
A3Uas 1820-1991 1 1 IC CNTR TTL LS DECD DUAL 4-8IT 07263 74LS390PC
A3U49 18200629 0 IC FF TTL S JK NEG-EDGE.TRIG 01295 SN74S112N
A3US0 1820-0629 0 IC FF TTL S JX NEG-EDGE-TRIG 01295 SN74S112N
AJUS51 1820-1322 2 1 IC GATE TTL S NOR QUAD 24NP 01295 SN74S02N
A3US2 18200693 8 IC FFTTL S D-TYPE POS-EDGE-TRIG 01295 SN74S74N
A3U53 1820-1383 5 1 IC CNTR ECL BCD POS-EDGE-TRIG 04713 MC10138L
A3US4 18200629 0 IC FF TTL S JK NEG-EDGE-TRIG 01295 SN74S112N
A3Us5 1820-0629 4 IC FF TTL S JX NEG-EDGE-TRIG 01295 SN74S112N
A3US6 18260777
A3US7 18260412
AJVR200 18020945 DIODE-ZNR 3V 5% DO-35 PD = .4W TC = -.043% 18020945
A3VR1.VR298 NOT ASSIGNED
A3VR300 180209045 7 1 DIODE-ZNB IV 5% DO-35 PD = 4W TC « -.043% 28480 19020945
AJVR301-VR399 NOT ASSIGNED
AIVR400 18020680 7 2 DIODE-ZNR 1N827 6.2V 5% DO-7 PD = 4W 04713 1N827
AJVR401 19020680 7 DIODE-ZNR tN827 6.2V 5% DO-7 PD = .4W 04713 1N827
AJVR402-VR499 NOT ASSIGNED
A3VR500 19020947 9 1 DIODE-ZNR 2.6V 5% DO-35 PD = .4W TC = -.036% 28480 18020947
A3VRS501-VR600 NOT ASSIGNED
A3VR601 19020962 8 1 DIODE-ZNR 15V 58 DO35 PD = 4W TC = +.087% 28480 19020962
tRefer to Section 7 for update information. "Factory Selected Component (Refer to Section 5). A Errata part change.
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Replaceable Parts

Reference
Designation

AIW1
A3IW2
AIW3
AIW4
AIW5

A3we
A3IW7?
AIWB
A3IW9
A3IW10

AIWN
AIWI12

A3W13
AIW14

A3Y1

A3Y2-Y289
A3Y300

HP Part
Number

12614670
12518557
12514670
12518557
12518567

12518557
12618557
12518557
12518557
12518557
1258-0209

81580005
08656-20141

08656-60167
8159-0005
5021-6437

0410-1130
12000758

0410-1180
2580-0002
30500105

o0
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o
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{Refer to Section 7 for update information.
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Description

CONNECTOR 3-PIN M POST TYPE
CONN-POST TYPE .100-PIN-SPCQ 2-CONT
CONNECTOR 3-PIN M POST TYPE
CONN-POST TYPE .100-PIN-SPCQ 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
CONN-POST TYPE .100-PIN-SPCG 2-CONT
CONN-POST TYPE .100-PIN-SPCG 2.CONT
JUMPER-REMOVABLE 2 POSITION; .200 IN

RESISTOR-ZERO OHMS 22AWG LEAD DIA
COAX CABLE F SMC-SMC (5)

(A3J4 TO AJJ2)

COAX F SMC-SMC (6)

(A3J5 TO A3J3)

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

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

Mfr.
Code

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480
28480

28480
28480

28480
28480
28480

28480
28480

28480
28480
28480

*Factory Selected Component (Refer to Section b).

Model 8657A

Mfr. Part Number

12514670 ‘
12518557

12514670
12518557
12518557

12518557
12518587
12518557
12518557
12518557
1258-0209

81590005
08656-60141

08656-60167
81590005
50216437

0410-1130
12000758
0410-1180

25800002
30500105

A Errata part change. ‘



Model 8657A Replaceable Parts

Reference HP Part C o D Mir.
. escription Mfr. Part Number
‘eslgnation Number D y 4 Code
AJAY 0865760177 % 1 LOW FREQUENCY OSCILLATOR ASSY 28480 0866760177
A3A1CY 01803879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-2879
AJAIC2 0180-0087 7 CAPACITOR-FXD 47UF + -10% 35VDC TA 56289 150D476X0035S2
AJA1C3 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
A3A1C4 01603878 7 CAPACITORFXD .01UF +-20% 100VDC CER 26480 0160-3879
A3A1CS 01604588 7 2 CAPACITOR-FXD 270PF +-5% 100VDC CER 28480 016804588
AJAICE 01604040 (] CAPACITORFXD 1000PF + 5% 100VDC CER 28480 01604040
AJAICT 01604040 ] CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 016804040
A3A1C8 0160-3879 7 CAPACITORFXD .01UF +-20% 100VDC CER 28480 01603878
A3A1C9 01603879 7 CAPACITORFXD .01UF +-20% 100VDC CER 28480 01603879
A3A1C10 01603879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
A3AI1C11 NOT ASSIGNED
A3A1C12 01604483 3 1 CAPACITOR-FXD 27PF +-5% 200VDC CER 0+ 30 28480 016044983
A3A1C13 01604767 4 3 CAPACITOR-FXD 20PF + 5% 200VDC CER 0 + 30 28480 01604767
A3AI1C14 01210445 5 1 CAPACITOR-V TRMR-CER 4.5-20PF 160V 28480 01210445
AJAI1C1S 01604588 7 CAPACITOR-FXD 270PF +-5% 100VDC CER 28480 01604588
A3A1C16 0160.2437 1 2 CAPACITORFDTHRU 5000PF + 80 -20% 200V 28480 0160-2437
A3A1C17 0160-2437 1 CAPACITOR-FDTHRU 5000PF + 80 -20% 200V 28480 0160-2437
A3AIC18 01604040 € CAPACITORFXD 1000PF + 5% 100VDC CER 28480 01604040
A3A1C19 01600575 5 23 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01600575
A3A1C20 01604385 2 1 CAPACITOR-FXD 15PF + -5% 200VDC CER 0+ -30 28480 01604385
A3A1C21-C119 NOT ASSIGNED
A3JAIC120 0160-2436 (] CAPACITOR-FDTHRU 10PF 209 200V CER 28480 0180-2436
A3AICR1 01220173 8 DIODE-VWC 13.5PF 70% C/C25-MIN = 5 BVR = 30V 25403 BB809 SELECTED
AJAICR2 01220173 8 DIODE-VVC 13.5PF 7% C3/C25-MIN =5 BVR « 30V 25403 BB809 SELECTED
A3SAI1CR3 01220173 8 DIODE-VVC 13.5PF 7% C3/C25-MIN=5 BVR = 30V 25403 BB809 SELECTED
AJA1CR4 01220173 8 DIODE-VVC 13.5PF 79 C¥C25-MIN =5 BVR = 30V 25403 BB808 SELECTED
A3A1CRS 01220173 8 DIODE-VVC 13.5PF 7% C3/C25-MIN = 5 BVR = 30V 25403 B8B8098 SELECTED
AJAICRE 01220173 8 DIODE-VVC 13.5PF 7% C/C25-MIN = § BVR = 30V 25403 B8B809 SELECTED
A3AICR? 01220173 8 DIODE-WC 13.5PF 7% CX/C25-MIN =5 BVR = 30V 25403 88809 SELECTED
A3AICRs8 01220173 8 DIODE-VVC 13.5PF 7% C3/C25-MIN=5 BVR = 30V 25403 BB809 SELECTED
A3AI1CR9 01220173 8 DIODE-VVC 13.5PF 7% C3/C25-MIN = 5 BVR = 30V 25403 B8B809 SELECTED
A3AI1CR10 01220173 8 DIODE-VVC 13.5PF 7% C3/C25-MiN = 5 BVR = 30V 25403 8B809 SELECTED
A3AI1CR11 198010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ON171 1N4150
A3AICR12 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 NI 1N4150
A3AINS 1250-2305 4 CONNECTOR-RF SMC M SGL-HOLE-RR 50-OHM 06860 22SMC-50-0-X1865-111
AJAILY 91003562 3 1 INDUCTOR RF-CH-MLD 2.7UH 5% .166DX.385LG 28480 9100-3562
A3AIL2 9100-2248 s 2 INDUCTOR RF-CH-MLD 120NH 106 28480 9100.2248
A3AIL3 NOT ASSIGNED
A3A1L4 9100-2250 9 1 INDUCTOR RF-CH-MLD 180NH 10% 28480 9100-2250
AJAILS 91350073 3 10 INDUCTOR RF-CH-MLD §1NH 69 .102DX.26LG 28480 81350073
AJAILS 9100-2249 6 3 INDUCTOR RF-CH-MLD 150NH 10% 28480 9100-2249
A3AILY 9100-2252 1 1 INDUCTOR RF-CH-MLD 270NH 10% 28480 9100-2252
AJAILE 91350081 3 1 INDUCTOR RF-CH-MLD 68NH 5% 28480 9135-0081
AJAI1C22 01210445 28480 01210445
AJA1C23 01604804 28480 01604804
AJAILS 9100-2250 28480 9100-2250
AJAILY0 8100-2247 28480 9100-2247
ASAILY 8100-2247 28480 9100-2247
{Refer 10 Section 7 for update information. *Factory Selected Component (Kefer to Section 5). A Errata part change.

6-23



Replaceable Parts

Reference
Designation

AJATMPY
A3ATMP2
AJATMP3
A3ATMP4
AJATMPS

AJAIMPE
AJAIMP7
AJAIMPE
AJAIMPY
AJAIMP10

AJAIMP1Y
AJAIMP12

A3AI1Q14
AMIQR2
A3IAIQ0

A3AIRY
AJATR2
AATRI
AJA R4
AJATRS

A3A1RE
AJAIR?
AJATRS
ASA1R9
A3AIR10

A3AIR1Y
A3AIR12
AJATR13
A3A1R14
A3AIR15

A3AIR1E
AJA1TR17
AJAIR18
A3A1R18
AJATR20

ASAIR21
AJATR22

AJAITH
ASAIR202

HP Part
Number

0865640016
0865600128
086566-00127
23600277
21900124

29500078
2190-0009
258800002
22600001
2190-0004

42080277
0865700025

18541234
18540632
18540378

0688-7197
0698.7212
07570416
0698-3440
0898-1802

06987188
07570280
0698-3438
0757-0438
07570280

07570416
07570438
07570438
06987212
0698-7208

0698-7224
0698-7209
0698-7223
0608-7184
0698-7223

0608-7205
0688-7218

08657-21022
0698-3624
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-

Qty.

tRefer to Section 7 for update information.
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Description

COVER BOTTOM
SCREW-MACH 6-32 .3124N-LG HEX-HD-SLT
WASHERLK INTL T NO. 10 .1954NHD

NUT-HEX-DBL-CHAM 10-32-THD .0674N-THK
WASHER-LK INTL T NO. 8 .1684NHD
NUT-HEX-DBL-CHAM 8-32-THD ,0854N-THK
NUT-HEX-DBL-CHAM 4-40-THD .004N-THK
WASHER-LK INTL T NO. 4 .1154N4D

FOAM-POLYU 0.53-MM-THK 110-MM-WD
PAD-FOAM

TRANSISTOR NPN Si PD = 180MW FT = 5GHZ
TRANSISTOR NPN S| PD « 180MW FT = 4GHZ
TRANSISTOR NPN 2N5108 SI TO38 PD = 800MW

RESISTOR 17.8 1% .05W F TC = 0+ -100
RESISTOR 100 1% .05W F TC=0+-100

RESISTOR 511 1% .125W F TC= 0+ -100
RESISTOR 162 1% .125W F TC = 0 + -100
RESISTOR 10 1% .05W F TC= 0+ -100

RESISTOR 10 1% .05W F TC=0+-100
RESISTOR 1K 1% .125W F TC = 0+ -100
RESISTOR 147 19 .125W F TC =0+ -100
RESISTOR 5.11K 1% .125W F TC = 0+ -100
RESISTOR 1K 1% ,125W F TC = 0+-100

RESISTOR 511 1% .125W F TC = 04 -100
RESISTOR 5.11K 1% .126W F TC =0 +-100
RESISTOR 5.11K 19 .125W F TC« 0+ -100
RESISTOR 100 19 .05W F TC = 0+-100
RESISTOR 51.1 1% .05W F TC = 0+ -100

RESISTOR 216 196 .0SW F TC=0+-100
RESISTOR 100 196 .05W F TC = 04+-100
RESISTOR 287 166 .05W F TC « 0 +-100
RESISTOR 17.8 1% .05W F TC = 0 +-100
RESISTOR 287 196 .05W F TC= 0+-100

RESISTOR 51.1 1% .05W F TC= 0+-100
RESISTOR 196 190 .05W F TC= 0+ -100

CABLE SEMI-RIGID 2.18 NO CONN

Mfr.
Code

28480
28480
28480
00000
28480

28480
28480
28480
28480
28480

28480
28480

03334
25403
3L585

24546
24546
24546
24546
24548

24546
24546
24546
24546
24546

24546
24546
24546
24546
24546

24546
24546
24546
24546
24546

24546
24546

28480

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number

0865640018
08656-00128
0865600127

ORDER BY DESCRIPTION

21800124

20500078
2190-0009
2880-0002
22600001
2180-0004

42080277
0865700025

BFR91A
BFR91
2NS109

C3-1/8.TO-17R8F
C3-1/8-TO-100RF
CT4-1/8-T0-511R-F
CT4-1/8-T0-162RF
C3-1/8.TO-10R-F

C3-1/8-TO-10RF
CT4-1/8-T0-1001-F
CT4-1/8.TO-147RF
CT4.1/8-TO-5111-F
CT4-1/8-T0-1001-F

CT4-1/8-T0-511R-F
CT4-1/8-T0-S111.F
CT4-1/8-TOS111.F
C3-1/8-TO-100R-F
C3-1/8-TO-81R1F

C3-1/8-TOQA16RF
C3-1/8-.TO-100R-F
C3-1/8.TO-287R-F
C3-1/8.TO17R8F
C3-1/8-TO-287R-F

C3-1/8-TOS1R1-F
C3-1/8-TO186RF

08657-21022

& Errata part change.



Model 8657A Replaceable Parts

Reference HP Part C Qty.

‘ Designation Number D

A4 EXCEPT OPTION 022

Mfr
ipti Code .
Description de Mfr. Part Number

A¢ 08657-60162 6 1 HIGH FREQUENCY LOOP ASSY 28480 08657-60162
MC1t 01803770 ] 3 CAPACITORFXD 2.2UF +-10% 35VDC TA 26480 01803770
MC2 01603879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
AC3 01803770 ] CAPACITOR-FXD 2.2UF + -10% 35VDC TA 28480 01803770
MC4 01804389 6 28 CAPACITOR-FXD 100PF +-§PF 200VDC CER 28480 01604389
MCS 01604082 8 2 CAPACITORFDTHRU 1000PF 20% 200V CER 28480 01604082
MCE 01604040 6 34 CAPACITORFXD 1000PF + 5% 100VDC CER 28480 01604040
MC7 01604040 6 CAPACITORFXD 1000PF + 6% 100VDC CER 28480 01604040
MC8 01604040 6 CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01604040
A4CH 01604618 3 3 CAPACITOR-FXD 2.7PF +-25PF 200VDC CER 28480 01604619
AAC10 01604619 13 CAPACITORFXD 2.7PF +-25PF 200VDC CER 28480 01604619
AAC11 01604618 5 CAPACITORFXD 2.7PF +-25PF 200VDC CER 28480 01604619
AC12 01604547 8 1 CAPACITOR-FXD 150PF +-5% 200VDC CER 28480 01604547
A4C13 01604040 6 CAPACITOR.FXD 1000PF + 5% 100VDC CER 28480 01604040
AaC14 01604382 6 CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01604382
AC1S NOT ASSIGNED

MC16 01604040 6 CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01604040
A4CI7 01603879 7 CAPACITORFXD .01UF +-20% 100VDC CER 28480 01603879
AACI8 01604389 6 CAPACITOR-FXD 100PF +-5PF 200VDC CER 28480 01604388
AaC1O 01604389 6 CAPACITOR-FXD 100PF +-SPF 200VDC CER 28480 01604389
A4C20 01604511 6 2 CAPACITOR-FXD 220PF +-5% 200VDC CER 28480 01604511
ALC21 01604040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
AaC22 NOT ASSIGNED

ASC23 NOT ASSIGNED

AAC24 01604518 3 2 CAPACITOR-FXD 3.9PF +-.5PF 200vDC CER 28480 01604518
A4C25 01604388 6 CAPACITOR-FXD 100PF +-5PF 200VDC CER 28480 01604389
A4C26 01604389 6 CAPACITOR-FXD 100PF +-5PF 200VDC CER 28480 01604389
Asc27 NOT ASSIGNED

AsC28 01603875 3 7 CAPACITOR-FXD 22PF + 5% 200VDC CER 0+ 30 28480 01603875
AaC29 01603873 1 2 CAPACITOR-FXD 4.7PF + -.5PF 200VDC CER 28480 01603873

2746U TO 2907A

A4C30 01604491 1 7 CAPACITOR-FXD 8.2PF +-5PF 200VDC CER 28480 01604491
2913A AND ABOVE
A4C30 01604350 1 1 CAPACITOR-FXD 68PF + -5PF 200VDC CER 06352 FD12COG2D680J
ALC31 01604387 4 2 CAPACITOR-FXD 47PF + 5% 200VDC CER 0+ 30 28480 01604387
AAC32 0160-3879 7 CAPACITOR.FXD .01UF +-20% 100VDC CER 28480 01603879
A4AC33 01604519 4 2 CAPACITOR-FXD 8.1PF +-5PF 200VDC CER 28480 01604519
AAC34 01804130 8 CAPACITOR-FXD 2.2UF + -109% 20VDC TA 56289 150D225X9020A2
AAC35 01604498 8 16 CAPACITOR-FXD 5.6PF +-.5PF 200VDC CER 28480 01604498
AAC36 01604519 4 CAPACITOR-FXD 9.1PF +-5PF 200VDC CER 28480 01604519
AAC37 01604383 0 4 CAPACITOR-FXD 6.8PF +-5PF 200VDC CER 20932 5024E0200RD68SD
AAC38 01604383 [ CAPACITOR-FXD 6.8PF + -5PF 200VDC CER 20932 5024E0200RDE89D
ACI9 01604588 2 5 CAPACITOR-FXD 10PF +-5PF 200VDC CER 28480 01604588
AAC4a0 NOT ASSIGNED
A4C4n 01604383 0 CAPACITOR-FXD 6.8PF + -.5PF 200VDC CER 209832 5024E0200RD68SD
AAC428 01604764 1 CAPACITOR-FXD 150PF «+-5% 200VDC CER COG 02010 SR201A151JAAH
A4Ca3 0160-5980 0 CAPACITOR-FXD 6.8PF +-.5PF 200VDC CER 20932 5024E0200RD689D
A4Ca4 0160-3926 5 1 CAPACITOR-FDTHRU 100PF 20% 200V CER 28480 0160-3926
AACAS ' Not Assigned

tRefer 10 Section 7 for update information. ®Factory Selected Component {Refer to Section 5). A Errata part change.
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Replaceable Parts

Reference
Designation

A4

AAC46
AACAT
AAC4A8
AACa9
AACS50

AACS1
AACS2
AACSd

MMC54.C57
AACS58
AACSE
AACS0
AACBY
MC62

ACE3
A4CB4
A4CES
A4CEE
A4CE?

A4ACe8
AACE9
AACT70
AAC71
AC72

ACT73
AACT74
A4CT7S
A4C76
AACT7

A4C78
AACT9
A4AC80
A4CEY
AaCB2

AACS3
A4CB4
AACBS
A4CB6
AACB7

AACB8
AAC89
AACH0
AACo
AACO2

A4CB3
A4C94
A4CE5
AAC96
AACS?

HP Part
Number

01604511

0160-3873
016804381

0160-3879

01210449

0121-0461
01604040
01604040
0160-3875
01604040

0160-4040
01604767
01604040
01604040
01604487

0160-3879
01604040
01604926
0160-3879
01604040

01604040
01604040
01210449
01603872
01604386

01604040
01604387
01604498
01604498

0160-3879
01604521
01210449
01604382
01604040

0160-3879
01603879
01600576
01600576
01600573

0160-3879
01603879
0160-0575
0160-3879
01603879

oo

N NN oM WO e~ ™ ® b o = - O NN o0 0 bo N WO

NNbAE N~

Qty.

tRefer to Section 7 for update information.
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Description

EXCEPT OPTION 022

NOT ASSIGNED

CAPACITOR-FXD 220PF + 5% 200VDC CER
NOT ASSIGNED

CAPACITOR-FXD 4.7PF +-5PF 200VDC CER
CAPACITOR-FXD 1.5PF +-.25PF 200VDC CER

CAPACITORFXD .01UF +-20% 100VDC CER
NOT ASSIGNED
CAPACITOR-V TRMR-CER 3.5-10PF 63V PC-MTQ

NOT ASSIGNED

CAPACITOR-V TRMR-CER 6.0-22 PF
CAPACITORFXD 1000PF + 5% 100VDC CER
CAPACITOR-FXD 1000PF + 5% 100VDC CER
CAPACITORFXD 22PF + 5% 200VDC CER 0 +-30
CAPACITOR-FXD 1000PF + 5% 100VDC CER

CAPACITORFXD 1000PF + 5% 100VDC CER
CAPACITOR-FXD 20PF +-5% 200VDC CER 0 + 30
CAPACITOR-FXD 1000PF +-6% 100VDC CER
CAPACITOR-FXD 1000PF + -5% 100VDC CER
CAPACITOR-FXD 100PF + -5PF 200VDC CER

CAPACITOR-FXD .01UF +-20% 100VDC CER
CAPACITOR-FXD 1000PF +-5% 100VDC CER
CAPACITOR-FXD 110PF + 5% 200VDC CER

CAPACITOR-FXD .01UF +-20% 100VDC CER
CAPACITOR-FXD 1000PF + $% 100VDC CER

CAPACITOR-FXD 1000PF + 5% 100VOC CER
CAPACITOR.FXD 1000PF +-5% 100VDC CER
CAPACITOR.V TRMR-CER 3.5-10PF 63V PC.MTG
CAPACITOR-FXD 2.2PF + -.25PF 200VDC CER
CAPACITOR-FXD 1000PF +-5% 100VDC CER

CAPACITOR-FXD 1000PF + -5% 100VDC CER
CAPACITOR-FXD 47PF + -5% 200VDC CER 0+ 30
CAPACITOR-FXD §.6PF + -5PF 200VDC CER
CAPACITOR-FXD 5.6PF +-5PF 200VDC CER
NOT ASSIGNED

CAPACITOR-FXD .01UF +-20% 100VDC CER
CAPACITOR-FXD 12PF + 5% 200VDC CER 0+ 30
CAPACITOR.V TRMR-CER 3.5-10PF 63V PC.MTG
CAPACITOR.FXD 3.3PF +-.25PF 200VDC CER
CAPACITOR-FXD 1000PF +-5% 100VDC CER

CAPACITOR-FXD .01UF 4 -20% 100VDC CER
CAPACITOR-FXD .01UF +-20% 100VDC CER
CAPACITOR-FXD .1UF +-20% 50VDC CER
CAPACITOR-FXD .1UF +-20% 50VDC CER
CAPACITOR-FXD 4700PF +-20% 100VDC CER

CAPACITOR-FXD .01UF +-20% 100VDC CER
CAPACITOR-FXD .01UF +-20% 100VDC CER
CAPACITOR-FXD .047UF +-20% 50VDC CER
CAPACITOR-FXD .01UF +-20% 100VDC CER
CAPACITOR-FXD .01UF +-20% 100VDC CER

Mir.
Code

28480

28480
28480

28480

28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number ‘

01604511

0160-3873
01804381

0160-3878

01210449

01210461
01604040
01604040
01603875
01604040

01604040
01604767
01604040
0160-4040
01604497

0160-3879
01604040
01604826
01603879
01604040

01604040
01604040
01210449

01603872
01604386

01604040
01604387
01604498
01604498

0160-3879
01604521
01210449
01604382
01604040

0160-3879
01603879
01600576
01600576
0160-0573

0160-3879
0160-387¢
01600575
01603879
01603879

A Errata part change.



Model 8657A Replaceable Parts

Reference HPPart C Mfr.
‘eslgnatlon Number o Qty. Description Code Mfr. Part Number
A4 EXCEPT OPTION 022
MC98 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
MCO9 0160-3878 7 CAPACITORFXD .01UF +-20% 100VDC CER 28480 01603878
AC100 01603879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
MC101 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-387¢
MC102 01603879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
MC103 01604387 1 1 CAPACITORFXD 150PF + 5% 100VDC CER 28480 01604387
MC104L148 NOT ASSIGNED
AMC150 01604527 4 1 CAPACITORFXD 56PF + 6% 200VDC CER 0+ -30 28480 01604527
MC151 . 01604389 8 57 CAPACITOR-FXD 100PF + -6PF 200VDC CER 28480 01604380
MC152 01604389 € CAPACITOR-FXD 100PF + -5PF 200VDC CER 28480 01604389
MCI53 01604389 [} CAPACITOR-FXD 100PF «+ -5PF 200VDC CER 28480 01804389
MC154 0160-5469 5 CAPACITORFXD 1UF 10% 50VDC 28480 0160-5469
MC185° 0160-3875 3 CAPACITORFXD 22PF + 5% 200VDC CER 0 + 30 28480 01603875
MC156 01604388 (-] CAPACITOR-FXD 100PF + 6PF 200VDC CER 28480 01604380
MC157 0160-5469 s CAPACITOR-FXD 1UF 10% 50VDC 28480 0160-5468
AAC158 01604389 6 CAPACITORFXD 100PF + -5PF 200VDC CER 28480 01604389
ALC15948 01804498 4 CAPACITOR-FXD 5.6PF + 9% 200VDC CER COG 06352 FD12COQG2D5RED
MC160 PRINTED CIRCUIT TRACE CAPACITOR
MCi161 01604766 3 3 CAPACITOR-FXD 30PF +-5% 200VDC CER 0+ 30 28480 01604766
AAC162 01604389 [ CAPACITOR-FXD 100PF + -5PF 200VDC CER 28480 01604389
MC163 01604524 1 1 CAPACITOR-FXD 24PF + -5% 200VDC CER 0+ 30 51642 200-200-NP0-240J
AAC164 01604518 3 CAPACITOR-FXD 3.9PF +-5PF 200VDC CER 28480 01604518
AAC165 01604389 6 CAPACITOR-FXD 100PF + -5PF 200VDC CER 28480 01604389
MC166 01604389 6 CAPACITORFXD 100PF + -5PF 200VDC CER 28480 01604389
AAC167 01604766 3 CAPACITORFXD 30PF + -5% 200VDC CER 0+ .30 28480 01604766
MC168 01604526 3 2 CAPACITOR-FXD 42PF +-5% 200VDC CER 0+ 30 28480 01604526
AAC169 01604526 3 CAPACITOR-FXD 42PF +-5% 200VDC CER 0+ 30 28480 01604526
' AC170 01604040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
A4AC171 01604386 3 1 CAPACITOR-FXD 33PF +-5% 200VDC CER 0+ 30 28480 0160-4386
AAC172 01604766 3 CAPACITOR-FXD 30PF +-5% 200VDC CER 0+ 30 28480 01604766
MC173 01603879 CAPACITOR-FXD .01F +-20% 100VDC CER
A4C174 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
AAC175 01603879 7 CAPACITORFXD .01UF +-20% 100VDC CER 28480 0160-3879
AC176 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
AC177 01803770 9 CAPACITORFXD 2.2UF + -10% 35VDC TA 28480 0180-3770
A4CI78 01604040 6 CAPACITOR-FXD 1000PF + -5% 100VDC CER 28480 01604040
AACr79 0160-5969 CAPACITRO-FXD 3.3PF 28480 0160-5969
A4C180 0160-5954 CAPACITOR-FXD 220PF 28480 0160-5954
AMCR1 1901-1098 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 N7 1N4150
MCR2 18010189 ] 1 DIODE-STEP RECOVERY 28480 19010189
A4ACR3 1906-0098 9 4 DIODE-MATCHED 1V 28480 1906-0098
MCRa 18060098 :J DIODE-MATCHED 1V 26480 19060098
AACRS 1906-0098 9 DIODE-MATCHED 1V 28480 1806-0098
AACRe8 1906-0098 8 DIODE-MATCHED WV 28480 19060098
AACR7 1901-1098 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 N7 1N4150
AACRS 1901-1098 3 DIODE-SWITCHING 80V 200MA 2NS DO-3S SN171 1N4150
A4ACR9 1901-1098 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 8N171 1N4150
AACRI0 1801-1098 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ON171 1N4150
tRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). A Errata part change
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Replaceable Parts

Reference
Designation

A4

AMCR11
MCR12
ACR13
MCR14
MCR15

ACR18
MCR17
ACR18
AACR19
AACR20

ACR21

AACR22-CR100
AACR101
A4CR102

AdJt
A4LY

AL
AdL4
A4LS

AdLELS
A4L10
AdL11
AdL12
A4L13

JVIRY
AdLIS* A
AdLIE 2
JVIRY
MLIS

A4L1S
A4L20
ALY
A4L22
A4L23

AdL24
AdL25
A4L26
A7
AAL28

AdL29
A4L30
AALI
A4L32

ALJ1S
A4J16

HP Part
Number

1901-1098
1901-1098
1901-1098
19010518
1801-1098

1901-1098
1801-1098
1801-1098
18011098
19011098

18010050

01220161
01220161

12618539

9100-1627
9100-1627
9100-1088
9100-1627
9100-2247

9100-2247
91350071

9100.2247

91350072
91350072

91350068
81350068
91350076
91350073
91400158

914001414
91003514
91350072
81350068
81003512

91002248
81400141

1251460
12518557
12518557

WowWwwe

WWwwww

w

n

SOV N

WO oon

oo NO >

Qty.

tRefer to Section 7 for update information.
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Description

EXCEPT OPTION 022

DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SM SIG SCHOTTKY

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

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

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

NOT ASSIGNED
DIODE-VVC 2.15PF 7% BVR = 30V
DIODE-VVC 2.15PF 7% BVR = 30V

CONN-POST TYPE .100-PIN-SPCG 10-CONT

INDUCTOR RF-CH-MLD 39UH 5%
INDUCTOR RF-CH-MLD 33UH 5%
INDUCTOR RF-CH-MLD 33UH 5%
INDUCTOR RF-CH-MLD 38UH 5%
INDUCTOR RF-CH-MLD 100NH 10%

PRINTED CIRCUIT TRACE INDUCTORS
INDUCTOR RF-CH-MLD 100NH 10%
INDUCTOR RF-CH-MLD 62NH 5.806%
NOT ASSIGNED

INDUCTOR RF-CH-MLD 100NH 10%

NOT ASSIGNED
INDUCTOR RF-CH-MLD 39NH 6%
INDUCTOR RF-CH-MLD 33NH 6%
NOT ASSIGNED
NOT ASSIGNED

INDUCTOR RF-CH-MLD 33NH 6.36%
INDUCTOR RF-CH-MLD 33NH 6.36%
INDUCTOR RF-CH-MLD 39NH 6%
INDUCTOR RF-CH-MLD 47NH 6.596%
INDUCTOR RF-CH-MLD 1UH 10%

INDUCTOR RF-CH-MLD 1UH 10%

INDUCTOR 30NH .285D-INX.4LG-IN
INDUCTOR 56NH 5.893% 2.6D-MMX6.6LG-MM
INDUCTOR RF-CH-MLD 33NH 6.36%
INDUCTOR 30NH .285D-INX.4LG-IN

NOT ASSIGNED

INDUCTOR RF-CH-MLD 120NH 109%
INDUCTOR RF-CH-MLD 680NH 10%
NOT ASSIGNED

CONNECTOR POST TYPE
CONNECTOR POST TYPE
CONNECTOR POST TYPE

Mfr,
Code

ON171
ON171
N171
28480
ON171

8N171
8N171
ON171
8N171
ON171

8N171

25403
25403

28480

28480
28480
28480
28480
28480

28480
28480

28480

28480
28480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480

28480
28480
28480

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number ‘

1N4150
1N4 150
1N4150
18010518
1N4150

1N4150
1N4150
1N4150
1N4 150
184150

1N4150

BB405B
8B4058

12618599

9100-1627
8100-1627
9100-1088
8100-1627
9100-2247

9100.2247
91350071

§100.2247

81350072 ‘

91350072

91350068
91350068
91350076
91350073
91400158

91400141
91003514
91350072
91350068
81003512

9100-2248
9140-0141%
12514670

12518557
12518557

A Errata part change.



Model 8657A Replaceable Parts

Reference HP Part  C o D Mfr
. escription . Mfr. Part Number
. Designation Number D y P Code
A4LI3 9100-2249 [} INDUCTOR RF-CH-MLD 150NH 10% 28480 8100-2249
AAL34 NOT ASSIGNED
AAL3S 91350068 ] INDUCTOR RF-CH-MLD 33NH 6.36% 28480 91350068
MAL36 81003514 0 INDUCTOR 30NH .285D-INX.4LG-IN 28480 91003514
AAL37 91003512 8 1 INDUCTOR 50NH .285DINX.4LGHN 26480 81003512
AL3S 8100-3514 0 INDUCTOR 30NH .285D4INX.4LG-IN 28480 91003514
A4L39 91003613 e 1 INDUCTOR 75NH .285D4INX.4LG-N 28480 91003513
MLa0 NOT ASSIGNED
AdLat ©100-2249 [} INDUCTOR RF-CH-MLD 150NH 10% 28480 8100-2249
A4L4a2 91350068 6 INDUCTOR RF-CH-MLD 33NH 6.36% 28480 91350068
ALa3 8100-2251 8 INDUCTOR RF-CH-MLD 1.5UH 108 .105DX.26LG 28480 8100-2251
AdL44 9100.2259 8100-2259
AAL45-L90 NOT ASSIGNED
A4L100 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 10% 28480 9100-2247
A¢L101 9140-1088 3 INDUCTOR FIXED L:11.5UH TO 198.3UH 03273 51.254.1
A4L102 0890100085 2 1 INDUCTOR 28480 0880100085
A4L103 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 10% 28480 9100-2247
A4L104 PRINTED CIRCUIT TRACE INDUCTOR
AAL105 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 10% 28480 8100-2247
AAL106 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 10% 28480 9100-2247
Ad4L107 NOT ASSIGNED
A4L108 8100-2247 4 INDUCTOR RF-CH-MLD 100NH 10% 28480 9100-2247
A4L109 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 100 28480 8100-2247
A4L110 9100-1627 2 INDUCTOR RF-CH-MLD 39UH 5% 28480 8100-1627
AL 81350074 3 INDUCTOR RF-CH-MLD 47NH 6.596% 28480 81350074
AAMP1 08656-60192 1 1 FEEDTHRU ASSEMBLY (INCLUDES C5 AND Ca44) 28480 08656-60182
21900630 7 2 WASHER-LK HLCL NO. 6 .1414N-ID 28480 21900630
24200026 4 2 NUT-HEX-DBL-CHAM 6-32-THD .062-IN-THK 00000 ORDER BY DESCRIPTION
08656-00089 9 1 FEEDTHRU BRACKET 28480 08656-00088
0865600074 2 1 BRACKET PLATE 28480 0865600074
AIMP2 08656-00041 4 TAB-GROUNDING 28480 08656-00041
AAMP3 0865600133 4 14 CLIP SEMI-R GRND 28480 08656-00133
A4 NOT ASSIGNED
A2 18540632 6 TRANSISTOR NPN S| PD « 180MW FT 2 4GHZ 25403 BFR91
AdQR NOT ASSIGNED
AAQ4 NOT ASSIGNED
A4Q5 18550423 5 1 TRANSISTOR MOSFET N-CHAN E-MODE T0O-237 17856 VN10KM
A4QE 18550238 7 1 TRANSISTOR J-FET N-CHAN D-MODE T0-52 Si 04713 US10(SELECTED)
A4Q7 18530007 7 1 TRANSISTOR PNP 2N3251 St TO-18 PD « 360MW 04713 2N3251
A4Q8 18540810 2 TRANSISTOR NPN SI PD « 625MW FT = 200MHZ 28480 18540810
AMQ9 18540810 2 TRANSISTOR NPN Si PD = 625MW FT « 200MHZ 28480 18540810
A4Q10 18540810 2 TRANSISTOR NPN Si PD = 625MW FT = 200MHZ 28480 18540810
A4Q11-Q100 NOT ASSIGNED
A4Q101 1854-1230 6 TRANSISTOR NPN Si PD = 180MW FT = 4GHZ 25403 BFR91
A4Q102 18530459 3 TRANSISTOR PNP Si PD = 625MW FT « 200MHZ 28480 18530459
A4Q103 18540810 2 TRANSISTOR NPN Si PD = 625MW FT = 200MHZ 28480 18540810
A4Q104 1854-1230 6 TRANSISTOR NPN S| PD = 180MW FT = 4GHZ 25403 BFR91
‘ tHefer to Section 7 for update information. "Factory Selected Component (KRefer to Section 5). A Errata part change.
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Replaceable Parts Model 8657A

Reference HP Part c Mfr.

Designation Number D Qty. Description Code Mfr. Part Number
A4 EXCEPT OPTION 022 l
A4Q105 18530527 6 3 TRANSISTOR PNP S| PD = 500MW FT = 4GHZ 25403 BFQ32
A4Q108 1854.1230 6 TRANSISTOR NPN S| PD = 180MW FT = 4GHZ 25403 BFR91
MR 0698.7227 6 10 RESISTOR 422 19 .05W F TC=0+-100 245486 CT3-1/8.TO422R-F
MR2 0698.7188 ? 2 RESISTOR 11 196 .05W F TC = 0.+ -100 24546 CT3-1/8.TO-11R0-F
MRS 0696.7227 6 RESISTOR 422 1% .05W F TC = 0+-100 24546 CT3-1/8-TO422RF
AdR4 NOT ASSIGNED
MRS 0698-7189 1 RESISTOR 28.7 1% .05W F TC = 0+ -100 24546 CT3-1/8-TO-28R7F
MR8 0698.7233 4 2 RESISTOR 750 1% .05W F TC = 0+ -100 02995 50634
MR7? 0698-8821 8 1 RESISTOR 6.62 1% .125W F TC = 0+-100 05524 CMF-55-1
ARS8 0698.3442 ] 2 RESISTOR 237 1% .125W F TC = 0+-100 24546 CTa-1/8-.T0-237R-F
MR? 0698.7252 7 4 RESISTOR 4.64K 1% .05W F TC = 0 +-100 24546 CT3-1/8-T04641-F
A4RI0 0698.7233 4 RESISTOR 750 1% .05W F TC = 04100 02095 5063J
MR 06983440 7 RESISTOR 196 190 ,125W F TC = 0+ -100 24546 CT4-1/8.TO-196R-F
AdR12 0698.3440 7 RESISTOR 196 19 .125W F TC = 0+-100 24546 CT4.1/8.TO-196R-F
MR13 07670442 ) RESISTOR 10K 1% .125W F TC = 0.+ -100 24548 CT4-1/8.T0-1002.F
MR14 07570442 9 RESISTOR 10K 19 .125W F TC= 0 +-100 24546 CT4.1/8-T0-1002-F
MRS 0698-3442 9 RESISTOR 237 19 .125W F TC =0+ -100 24546 CT4.1/8.T0-237RF
AR16 0698.7227 ] RESISTOR 215 19 .0SW F TCa 0 +-100 24546 CT3-1/8.TO-215R.F
AdR17 NOT ASSIGNED
A4R18 NOT ASSIGNED
A4R19 0698-7205 0 RESISTOR 51.1 1% .05W F TC = 04100 24546 CT3-1/8.TO-51R1-F
A4R20 0698.7253 8 a RESISTOR 5.11K 1% .05W F TC = 04 -100 24546 CT3-1/8.T06111.F
MR21 0698.7236 7 RESISTOR 1K 19 .0SW F TC = 04100 24546 CT3-1/8.T0-1001-F
AdR22 06983438 3 RESISTOR 147 1% .125W F TC = 0 +-100 24546 CT4-1/8-TO-147R-F
AR23 0698.7205 0 RESISTOR 51.1 1% .0SW F TC = 04100 24546 CT3-1/8.TOS1RF
A4R24 0698.7205 ) RESISTOR 51,1 1% .05W F TC = 04100 24546 CT3-18.TO-51R1-F
A4R25 0757-0346 2 RESISTOR 10 19 .125W F TC= 04 -100 28480 07570346
A4R2E " 06983440 7 RESISTOR 196 1% .125W F TC =0+ -100 24546 CT4-1/8.TO-196RF
AdR27 06980083 9 RESISTOR 2.15K 1% ,125W F TC = 0 +-100 24546 CT4-1/8.T0-2151-F
A4R28 07570394 [ RESISTOR 51.1 1% .125W F TCa 0 +-100 24546 CT4-1/8-T0-51R1-F
AdR29 0698-3447 4 14 RESISTOR 422 1% .125W F TC w 04100 24546 CTa-1/8.T0-422R.F
A4R30 07570421 4 RESISTOR 825 1% .125W F TC =0+ -100 24546 CT4.1/8.TO-825R-F
A4R31 NOT ASSIGNED
A4R32 07570421 4 RESISTOR 825 1% .125W F TC =0+ -100 24546 CTY4.1/8.TO-825R-F
A4R33 07570280 3 RESISTOR 1K 1% .125W F TC = 0+-100 24546 CT4.1/8-T0-1001-F
A4RI4 0757-0398 4 RESISTOR 75 19 .125W F TC = 0+ -100 24546 CT4-1/8.T0-75R0-F
A4R3S 0757-0401 4 RESISTOR 75 1% .126W F TC = 0 +-100 24546 CT4-1/8-T0-75R0-F
A4R36 0757-0401 4 RESISTOR 75 1% .125W F TC= 0 +.100 24546 CT4.1/8.T0.75R0-F
A4R37 0698.7227 [ RESISTOR 422 1% .05W F TC= 0+ -100 24546 CT3.1/8.TO422R.F
AR38 0698.7189 9 RESISTOR 11 1% .05W F TC = 0+ -100 24546 CT3-1/8-TO-11R0-F
A4R39 0698-7227 6 RESISTOR 422 1% .05W F TC w0+ -100 24546 CT3-1/8-.TO422RF
A4R40 0698-3447 4 RESISTOR 422 1% .125W F TC =0 +-100 24546 CT4.1/8.T0422R-F
AdRa1 06983447 4 RESISTOR 422 1% .125W F TC = 04100 24546 CV4.1/8.T0422RF
A4R42 0698-3447 4 RESISTOR 422 1% .125W F TC =0+ -100 24546 CTa-1/8-T0-422R-F
A4RA3 0698-3447 4 RESISTOR 422 196 .125W F TC = 0 +-100 24546 CT4-1/8.T0422R-F
AdRa4 0698-3447 4 RESISTOR 422 14 .125W F TC= 0+ -100 24546 CT4.1/8-.T0-422R-F
AdR4a5 06983447 4 RESISTOR 422 1% .125W F TC= 0+ -100 24546 CT4-1/8.T0-422R-F

tRefer to Section 7 for update information.
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Model 8657A Replaceable Parts

Reference HP Part

‘ Designation Number

A4 EXCEPT OPTION 022

o0

' Mfr.
Qty. Description Code Mfr. Part Number

MR4B8 0608-3447 4 RESISTOR 422 19 .125W F TC = 0+ -100 24546 CT4-1/8-TO422R-F
MPAT 0698-3447 4 RESISTOR 422 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0O-422RF
MR 06983447 4 RESISTOR 422 1% .125W F TC = 0 + -100 24546 CT4-1/8-TO422RF
A4R48 0698-3447 4 RESISTOR 422 1% .125W F TC & 0 + -100 24548 CT4-1/8-To422R-F
AMRS0 1810-0280 ] NETWORIK-RES 10-SIP 10.0K OHM X 8 91637 CSC10A01-103G/MSP10A01-
MRS 0688-0085 0 RESISTOR 2.61K 19 .125W F TC = 04 -100 24548 CT4-1/8-T0-2611F
MRS2 07570280 3 RESISTOR 1K 196 .125W F TC = 0 +-100 24546 CT4-1/8-T0-1001F
A4R53 07570442 ] RESISTOR 10K 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-1002-F
ARS4 07570280 3 RESISTOR 1K 1% .125W F TC = 0 +-100 24548 CT4-1/8-T0-1001F
A4RSS 07570280 3 RESISTOR 1K 1% .125W F TC = 0 + -100 24546 CT4-1/8-T0-1001-F
MRSE 07570442 9 RESISTOR 10K 1% .125W F TC » 0 +-100 24546 CT4-1/8-T0-1002-F
AMRS7 07570280 3 RESISTOR 1K 19 .125W F TC= 0 +-100 24546 CT4-1/8-T0-1001F
MRS58 06983157 3 RESISTOR 19.6K 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-1862-F
MRS5S 07570416 0 RESISTOR 100 19 .125W F TC= 0+ -100 02885 SFR25H
MRE0 0757-0465 6 RESISTOR 100K 19 .125W F TC = 0 +-100 24546 CT4-1/8-T0-1003-F
ARG 06983452 1 3 RESISTOR 147K 19 ,125W F TC» 0 +-100 24546 CT4-1/8-T0-1473-F
MR62 07570416 7 RESISTOR 511 1% .125W F TC« 0 +-100 24546 CT4.1/8-T0OS11RF
MRE3 07570416 7 RESISTOR 511 196 ,125W F TC =0 +-100 24546 CT4-1/8-TO-511RF
AR64 07570416 7 RESISTOR 511 1% .125W F TC » 0+ -100 24546 CT4.1/8.T0-511R.F
MRES 07570442 9 RESISTOR 10K 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-1002-F
MRS 07570280 3 RESISTOR 1K 146 .125W F TC = 0+ -100 24546 CY4-1/8-T0-1001-F
MR67 07570198 3 RESISTOR 21.5K 19 .125W F TC = 0 +-100 24546 CT4.1/8.T0-2152.F
MR68 069800823 8 RESISTOR 1.96K 18 .125W F TC=0+-100 24546 CT74-1/8-TO-1861-F
AR69 07570442 9 RESISTOR 10K 1% .125W F TC = 0+ -100 24546 CT4.1/8-T0-1002F
AMR702 07570405 4 RESISTOR 75 1% .125W F TC = 0+ -100 05524 CMF-55-1,T-1
MRA71 07570442 9 RESISTOR 10K 1% .125W F TC = 0+ -100 24546 CT4.1/8-T0-1002-F
A4R72 0608-3441 8 RESISTOR 215 1% ,125W F TC = 0 +-100 24546 CT4-1/8-T0-215R-F
A4R73 NOT ASSIGNED
MR74 07570123 3 1 RESISTOR 34.8K 19 .125W F TC = 0+ -100 28480 07570123
AAR75 07570461 4 RESISTOR 82.5K 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-8252-F
MR76 07570438 3 RESISTOR 5.11K 1% .125W F TC = 0+ -100 245486 CT4.1/8-TO-5111-F
MR7?77 NOT ASSIGNED
MR78 06983157 3 RESISTOR 19.6K 19 .125W F TC » 0+ -100 24546 CT4-1/8-T0-1862-F
MR79 06983156 2 RESISTOR 14.7K 19 .125W F TC = 0 +-100 24546 CT4.1/8-T0-1472.F
A4RB0 0688-3260 8 1 RESISTOR 464K 1% .125W F TC = 04 -100 28480 06983260
ARS1 07570462 3 : RESISTOR 75K 19 .125W F TC = 0+ -100 24546 CT4.1/8.T0.7502-F
A4R82 06890069 2 1 RESISTOR 2.15M 1% .125W F TC = 0 +-100 28480 06990069
A4R8J 0698-0083 8 RESISTOR 1.96K 19 .125W F TC = 0+-100 24546 CT4-1/8-.TO-1961-F
A4R3s4 0698-3430 5 RESISTOR 21.5 1% .125W F TC = 0+-100 03888 PMES5-1/8.T0-21R5-F
A4R8S 0688-7252 7 RESISTOR 4.64K 13 .0SW F TC =0 +-100 24546 CT3-1/8-T04641-F
AARBE 0698-7205 (] RESISTOR §1.1 1% .0SW FTC« 0+ -100 24546 CT3-1/8-TO-51R1F
A4RS7 07570280 3 RESISTOR 1K 19 .125W F TC= 0 +-100 24546 CT4.1/8.T0-1001F
A4RBE 07570442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1002-F
A4Rsg 0698-3441 8 RESISTOR 215 1% .125W F TC = 0+ -100 24546 CT4-1/8-.T0-215R.F
A4R90-R99 NOT ASSIGNED

' tRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). & Errata part change.
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Replaceable Parts Model 8657A

Reference HPPat  C Descripti Mfr
. escription . Mfr. Part Number
Designation Number D y P Code
MR100 07570401 0 RESISTOR 100 19 .125W F TC = 0 +-100 24546 CT4-1/8-TO-101F
AMR101 07570442 ] RESISTOR 10K 18 ,125W F TC= 0+-100 24546 CT4-1/8-T0-1002-F
AMR102 0698-3447 4 RESISTOR 422 1% .125W F TC = 0+ -100 245456 CT4-1/8-T0-422R-F
A4R103 0698.0082 7 RESISTOR 464 19 .125W F TC= 0 +-100 24546 CT4-1/8-T0-4640-F
MR104 0698-7243 8 RESISTOR 1.96K 196 .125W F TC =0+ -100 24546 CT4-1/8-TO-1961F
AMR105 NOT ASSIGNED
AR106 07570416 7 RESISTOR 511 1% .125W F TC = 0+ -100 24546 CT4-1/8-TOS11RF
MR107 0698-7236 7 RESISTOR 1K 1% .0SW F TC = 0+ -100 24546 CT3-1/8-T0-1001-F
MR108 0688-7253 8 4 RESISTOR 5.11K 1% .05W F TC = 0 +-100 24546 CT3-1/8-T0-8111.F
MR109 06983438 3 RESISTOR 147 1% .125W F TC = 0 + -100 24546 CT4.1/8-TO-147R-F
AMR110 06983438 3 RESISTOR 147 19 .125W F TC = 0 + -100 24546 CT4-1/8.TO-147R.F
MR1114 0698-7185 7 RESISTOR 19.6 1% .0SW F TC = 0 +-100 02995 5063)
MR1122 0698-7195 7 RESISTOR 19.6 1% .05SW F TC a0+ -100 02995 5063)
AMR11348 0698-7195 7 RESISTOR 19.6 1% .05W F TC = 0+ -100 02085 5063J
MR114 . NOT ASSIGNED
MR115 0698-7252 7 RESISTOR 4.64K 1% .05W F TC = 0+-100 24546 CT3-1/8-To4641.F
A4R116 0698-7227 [ 10 RESISTOR 422 1% .OSW F TC « 0 +-100 24546 CT3.1/8.TO422R-F
AdR117 0698-3438 3 RESISTOR 147 1% .125W F TC =« 0+ -100 24546 CT4.1/8-TO-147R-F
2746U TO 2907A
AMR118 0698-3438 3 RESISTOR 147 1% .125W F TC =0+ -100 24546 CT4-1/8-TO-147R-F
2813A AND ABOVE
AdR118 NOT ASSIGNED
AR118 0698-7218 5 RESISTOR 178 1% O05SW F TC = 0 +-100 24546 CT3-1/8-TO-178R-F
MR120 0698-7200 5 RESISTOR 31.6 190 .05W F TC = 0+ -100 24546 CT3-1/8-TO31R6-F
AdR121 0698-7218 5 RESISTOR 178 1% .05W F TC = 0+ -100 24546 CT3-1/8-TO-178R-F
AdR122 0698-7199 1 RESISTOR 28.7 1% .0SW F TC« 0+ -100 24546 CT3.1/8.TO-28R7-F
AR123 0698-7236 7 RESISTOR 1K 1% .05SW F TC = 0+ -100 24546 CT3-1/8.T0-1001-F
AR124 0698-7253 8 RESISTOR 5.11K 1% .0SW F TC a0+ -100 24546 CT3-1/8-T0-5111.F
A4R125 07570280 3 RESISTOR 1K 1% ,125W F TC = 0+-100 24546 CT4.1/8.T0-1001-F
A4R126 0698.7212 9 RESISTOR 100 1% .05W F TC=0+-100 24546 CT3.1/8-TO-100R-F
27246V TO 2907A
AdR127 NOT ASSIGNED
2913A AND ABOVE
AdR1278 0698-7270 9 RESISTOR 26.1K 1% .0SW F TC = 04100 02995 5063J
A4R1282 0698-7270 9 RESISTOR 26.1K 1% 05W F TC = 0+-100 02995 5063J
A4R129 0699-1432 RESISTOR-CHIP 511
AT 11661-60087 7 1 XFMR TORD 6.0TRN 28480 11661-60087
AATP1 1251.1556 7 18 CONNECTOR-SGL CONT SKT .018.IN-BSC.SZ 28480 1251-1556
AATP2 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251.1556
AATP2 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-S2 28480 1251-1556
AATP4 12511556 7 CONNECTOR-SGL CONT SKT .0184N-BSC-SZ 28480 1251-1556
AATPS 1251-1556 7 CONNECTOR-SGL CONT SKT .018N-BSC-S2 28480 1251-1556
AMTPE 12511556 7 CONNECTOR-SGL CONT SKT .0184N-BSC-S2 28480 12511556
AATPT? 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251-1556
AATPB 1251-1556 7 CONNECTOR-SGL CONT SKT .018-N-BSC-S2 28480 12511556
AATPY 1261.1556 7 CONNECTOR-SGL CONT SKT .018IN-BSC-SZ 28480 12511556
MTP10 1251-2359 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 12512359
AATP1Y 1251-2359 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 12561.2359
MTP12 1251-2359 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251.-2359
AATP13.TPO9 NOT ASSIGNED
A4ATP100 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251-1556
AATP101 1251.1656 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251-1556
AUt 09550146 0 1 U-WAVE MIXER 1 GHZ MAX 28480 09550146
AdU2 1826-1724 5 2 IC RF/IF AMPL IF 4-CUSTOM PKG 24539 MSA-0385
A4U3 18260982 0 1 IC OP AMP LOW-NOISE 8-DIP-C PKG 28480 18260982
AdUa 1826-1049 2 1 IC OP AMP PRCN 8-DIP-C PKG 06665 oP-27G2Z
A4US 1820-5490 3 1 IC DRVR 4810A P8 28480 1820-5490 ‘
tRefer to Section 7 for update information. ®Factory Selected Component {Refer to Section 5). A Errata part change.
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Model 8657A

Reference

‘ Designation

A4

A4VR2-VR101
A4VR102

AW
AAW2

AW

AaW4

AaWsS
AWS

Ad WS

HP Part
Number

1820-1422
1826-0138
1820-1212

19020949

18020849

12618557
12580209
12514670
12580209
12518557
12680209

12518557

12580209
12615585

81590005
8159-0005

8159-0005

o0

TN DN DN

N

Qty.

(2]

tRefer to Section 7 for update information.

Description

EXCEPT OPTION 022

IC MV TTL LS MONOSTBL RETRIG
IC COMPARATOR GP QUAD 14-DIP-P PKG
IC FF TTL LS JK NEGEDGE-TRIG

DIODE-ZNR 4.3V 5% DO-35 PD = .4W TC = + .01796

NOT ASSIGNED
DIODE-ZNR 4.3V 5% DO-35 PDu 4W TC = +.017%

CONN-POST TYPE .100-PIN-SPCG 2-CONT
JUMPER-REMOVABLE 2 POSITION; .200 IN
CONNECTOR 3-PIN M POST TYPE

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

CONN-POST TYPE .100-PIN-SPCG 2-CONT
JUMPER-REMOVABLE 2 POSITION; .200 IN
POLARIZING KEY-POST CONN

NOT ASSIGNED
RESISTOR-ZERO OHMS 22AWG LEAD DIA
RESISTOR-ZERO OHMS 22AWG LEAD DIA

RESISTOR-ZERO OHMS 22AWG LEAD DIA

Mfr.
Code

01295
01295
01285

28480

28480

28480
28480
28480
28480
28480
28480

28480

28480
28480

28480
28480

28480

*Factory Selected Component (Refer to Section ).

Replaceable Parts

Mfr. Part Number

SN74LS122N
LM338N
SN74LS112AN

18020849

19020849

12518557
12580209
12514670
12580208
12518557
12580209

12518557

12580208
1251-5585

81590005
81580005

81590005

A Errata part change.
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Replaceable Parts

Reference
Designation

A4

MCs
MC7

A4CH
AaC10

MC11
AC12
A4C13
ACra
ACIS

MC16
A4ACI7
A4C18
A4C19
A4C20

A4C21
AAC22
AAC23
AAC24
A4C25

A4C26
A4C27
A4C28
A4C29
AAC30

AAC3
AAC32
AAC33
A4C34
A4C35

A4C386
A4C37
A4C38
A4CI8
AACAD

AAC41
A4Ca2
A4C43

A4C4S

HP Part
Number

08657-60995

0180-3770
0160-387¢
01803770
0160-4389
01604082

01604040
01604040
01604040
01604618
01604619

01604618
01604547
01604040
01604382
01603879

01604040
0160-3879
01604389
01604389
01604511

01604040

01604518
01604389

01604389

01603875
0160-3873
01604491

01604387
0160-3879
01604518
01800197
01604498

01604519
01604383
01604383
01604588

016042383
01603879
01604383
01603926
0160-3879

N oo cTrhooo o o®mOoND X o0

D MHEONOD

@ o s N -

~NO O bA

Nomowvo

Qty.

fRefer to Section 7 for update information.
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Description

OPTION 022 ONLY

HIGH FREQUENCY LOOP ASSEMBLY

CAPFXD 2.2UF 35 V TA
CAP-FXD 0.01UF 100 V
CAPFXD 2.2UF 35 V TA
CAPFXD 100PF 200 V
CAP-FXD 1000PF 200 V

CAPFXD 1000PF 100 V
CAPFXD 1000PF 100 V
CAP-FXD 1000PF 100 V
CAPFXD 2.7PF 200 V
CAPFXD 2.7PF 200 V

CAPFXD 2.7PF 200 V
CAPFXD 150PF 200 V
CAP-FXD 1000PF 100 V
CAPFXD 3.3PF 200 V
CAP-FXD 0.01UF 100 V

CAPFXD 1000PF 100 V
CAP-FXD 0.01UF 100 V
CAP-FXD 100PF 200 V
CAP-FXD 100PF 200 V
CAP-FXD 220PF 200 V

CAP-FXD 1000PF 100 V
NOT ASSIGNED

NOT ASSIGNED
CAP-FXD 3.9PF 200 V
CAP-FXD 100PF 200 V

CAP-FXD 100PF 200 V
NOT ASSIGNED
CAP-FXD 22PF 200 V
CAP-FXD 4.7PF 200 V
CAP-FXD 8.2PF 200 V

CAP-FXD 47PF 200 V
CAP-FXD 0.01UF 100 V
CAP-FXD 9.1PF 200 V
CAP-FXD 2.2UF 20 V TA
CAP-FXD 5.6PF 200 V

CAP-FXD 8.1PF 200 V
CAP-£XD 6.8PF 200 V
CAP-FXD 6.8PF 200 V
CAP-FXD 270PF 100 V
NOT ASSIGNED

CAP-FXD 6.8PF 200 V
CAP-FXD 0.01UF 100 V
CAP-FXD 6.8PF 200 V
CAP-FXD 100PF 0 V
CAPFXD 0.01UF 100 V

Mfr.
Code

28480

12044
00069

09969
00535

08969
089689
09968
09969
09969

09969
09968
08869
00868
09969

08968
09969
09968
08969
08969

08969

09969
089869

09968

09968
08969
08969

08869
09969
08969
56289
09969

08969
09969
09969
09968

09969
08969
09868
33095
09969

"Factory 3elected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number

08657-60995

T308C225K035AS
RPE121-105X7R103M 100V
T398C225K035AS
RPE121.105C0G101J200V
2430-004-X5F0-102M

RPE121-108C0G102J100V
RPE 121-105C0Q102J100V
RPE 121-105C0G 1027100V
RPE121-105COG2R7C200V
RPE 121-105C0G2R7C200V

RPE 121.105C0Q2R7C200V
RPE121.105C0G 1514200V
RPE121-105C0G 1024100V
RPE121-105C0G3R3C200V
RPE121-105X7R103M 100V

RPE121.105C0Q102J100V
RPE121-105X7R103M 100V
RPE121.105C0G101J200V
RPE121-105C0G101J200V
RPE121-105C0G221J200V

RPE121-105C0Q102J100V

RPE121-105C0G3RD200V
RPE121-105C0G101J200V

RPE121.105C0G101J200V

RPE121-105C0G220J200V
RPE121-105C0G4R7D200V
RPE121-105C0G8R2D200V

RPE121-105C0OG470J200V
RPE121-105X7R103M 100V
RPE121-105C0G9R 1 D200V
1500225X9020A2

RPE121-105C0G5R6D200V

RPE121-105C0G9RI1D200V
RPE121-105C0G6R8D200V
RPE121-105C0G6R8 D200V
RPE121-105C0G271J100V

RPE121-105C0G6R8D200V
RPE121-108X7R103M 100V
RPE121-105C0G6R8D200V
54.779.004-X5F-101M

RPE121-105X7R103M100V

A& Errata part change.



Model 8657A Replaceable Parts

Reference HP Pat C Mfr.
Designation Number o Qty. Description Code Mfr. Part Number
. A4 OPTION 022 ONLY

AACAB NOT ASSIGNED

MC4a7 01604511 8 CAP XD 220PF 200 V 09969 RPE121-105C0G221J200V
MCas 01603873 1 CAPFXD 4.7PF 200 V 09969 RPE 121-105C0G4R7D200V
MMCE0 01604381 8 1 CAPFXD 1.5PF 200 V 08969 RPE110-120C0Q1RSC200V
MCS1 0160-3879 7 CAPFXD 0.01UF 100 V 09969 RPE121-105X7R103M 100V
MC52 NOT ASSIGNED

MCS3 01210449 9 3 CAP-VAR 3.5PF 1PF 63 V 09535 528009 C3.5-10
MC54-C58 NOT ASSIGNED

MCEY 01604040 (] CAP-FXD 1000PF 100 V 09969 RPE121-105C0G 1024100V
MC80 01604040 6 CAPFXD 1000PF 100 V 09969 RPE121.105C0G102J100V
AMCE1 016038756 3 CAP-FXD 22PF 200 V 09969 RPE121.105C0G2204200V
MCE2 01604040 (] CAP-FXD 1000PF 100 V 099869 RPE121.105C0G1024100V
ALCE3 0160-4040 [} CAP-FXD 1000PF 100 V 09968 RPE121-105C0G102J100V
AMCo4 01804767 4 1 CAPFXD 20PF 200 V 08869 RPE121.105C0G200J200V
AaCeS 01604040 [} CAPFXD 1000PF 100 V 08969 RPE121-105C03102J100V
MCes 01604040 -] CAP-FXD 1000PF 100 V 09869 RPE121-105C0Q102J100V
A4CE7 01604497 7 1 CAPFXD 82PF 200 V 09969 RPE121-105C0G3820J200V
ACe8 01603879 7 CAP-FXD 0.01UF 100 V 09968 RPE121.105X7R103M 100V
MCeo 01604040 6 CAP-FXD 1000PF 100 V 08969 RPE121.105C0G102J100V
AAC70 01604826 7 1 CAP-FXD 110PF 200 V 08969 RPE121-105C0G111J200V
MC71 01603879 7 CAPFXD 0.01UF 100 V 08969 RPE121-105X7R103M 100V
AAC72 01604040 6 CAP-FXD 1000PF 100 V 09969 RPE121-105C0G 1024100V
A4C73 01604040 6 CAP-FXD 1000PF 100 V 09969 RPE121-105C0G102J100V
AC74 01604040 € CAP-FXD 1000PF 100 V 099869 RAPE121-105C0G102J100V
AACTS 01210448 ] CAP-VAR 3.5PF 1PF 63 V 09535 528009 C3.5-10

AC76 01603872 ] 2 CAP-FXD 2.2PF 200 V 08069 RPE121-105C0G2R2C200V
MCT7 01604040 [ CAPFXD 1000PF 100 V 09969 RPE121-105C0G 1020100V
AAC78 01604040 6 CAP-FXD 1000PF 100 V 08969 RPE121.105C0G102J100V
AAC79 01604387 4 CAP-FXD 47PF 200 V 09969 RPE121.105C0OG470J200V
A4Cs0 01604498 8 CAP-FXD 5.6PF 200 V 09869 RPE121.105C0G5R6D200V
AC81 01604498 8 CAP-FXD 5.6PF 200 V 09969 RPE121.105C035R6D200V
AaCs2 NOT ASSIGNED

AACSE3 01603879 7 CAP-FXD 0.01UF 100 V 08969 RPE121-105X7R103M 100V
ACsa 01604521 8 1 CAP-FXD 12PF 200 V 09969 RPE121-105C0G 1204200V
A4CBS 0121.0449 -] CAP-VAR 3.5PF 1PF 63 V 09535 528009 C3.5-10

AACBE 01604382 [} CAP-FXD 3.3PF 200 V 08969 RPE121-105C0G3R3IC200V
AACB7 01604040 6 CAPFXD 1000PF 100 V 09969 RPE121.105C0G102J100V
AACES8 0160-3879 7 CAP-FXD 0.01UF 100 V 09969 RPE121-105X7R103M 100V
A4Ce8 0160-3879 7 CAP-FXD 0.01UF 100 V 09969 RPE121-105X7R103M 100V
A4Co0 01600576 5 2 CAPFXD 0.1UF 50 V 09969 RPE121-105X7R104M50V
AMCoY 01600576 5 CAPFXD 0.1UF 50 V 08969 RPE121-105X7R104M50V
A4CO2 01600573 2 1 CAP-FXD 4700PF 100 V 06383 FD12X7R2A472M

AC93 01603879 7 CAPFXD 0.01UF 100 V 09969 RPE121-105X7R103M 100V
A4CB4 0160-38789 7 CAPFXD 0.01UF 100 V 09969 RPE121-105X7R103M 100V

‘ tRefer to Section 7 for update information. "Factory Selected Component (Hefer to Section 5). A Errata part change.
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Replaceable Parts

Reference
Deslignation

A4

MCoS
MC96
A4CH7
A4CB8
AACH9

MC100
ACI0Y
AC102
MC103
A4C104.C149

MC150
MCI151
MC182
AC183
AAC154

AAC185* 2
ACI56
A4C157
AC158
A4C1592

A4LC160
MC161
AAC162
AACIE3
A4C164

AACI65
A4C166
AAC167
A4C168
A4C169

A4C170
ACITY
AC172
AACITI
AMCI74

AACI175
A4C176
A4C177
AACI178

AACR1
AACR2
A4CR3
A4CR4CRE
AACR7?

HP Part
Number

01600575
01603879
0160-3872
01604547
0160-3879

0160-387¢
01603878
01603878
01604387

01604527
01604389
01604388
01604388
0160-5469

01603875
01604389
01680-5469
01604389
01604498

01604766
01604389
01604524
01604518

01604389
01604389
01604766
01604526
01604526

01604040
01604386
01604766
0160-3879
01603879

0160-3879
0160-3879
01803770
01604040

1901-1098
1501.0189
1906-0098

1901-1098

NN VwLwoo AR ] a0 W oo oo s a NN~ N®ONSs o0

[ - )
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Qty.

tRefer to Section 7 for update information.
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Description

OPTION 022 ONLY

CAPFXD 0.047UF 50 V
CAPFXD 0.01UF 100 V
CAPFXD 2.2PF 200 V

CAPFXD 150PF 200 V
CAPFXD 0.01UF 100 V

CAP-FXD 0.01UF 100 V
CAPFXD 0.01UF 100 V
CAP-FXD 0.01UF 100 V
CAP-FXD 47PF 200 V
NOT ASSIGNED

CAP-FXD 56PF 200 V

CAP£XD 100PF 200 V
CAP-FXD 100PF 200 V
CAP-FXD 100PF 200 V
CAPFXD 1UF 50 V POLYE-MET

CAPFXD 22PF 200 V

CAP-FXD 100PF 200 V

CAP-FXD 1UF 50 V POLYE-MET
CAP-FXD 100PF 200 V

CAP-FXD 5.6PF 200 VOC CER COG

NOT ASSIGNED
CAP-FXD 30PF 200 V
CAP-FXD 100PF 200 V
CAP-FXD 24PF 200 V
CAP-FXD 3.9PF 200 V

CAPFXD 100PF 200 V
CAP-FXD 100PF 200 V
CAP-FXD 30PF 200 V
CAP-FXD 42PF 200 V
CAP-FXD 42PF 200 V

CAP-FXD 1000PF 100 V
CAP-FXD 33PF 200 V
CAP-FXD 30PF 200 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 2.2UF 35 V TA
CAP-FXD 1000PF 100 V

DIODE-SWITCHING 1N4150 50V 200MA 4NS
DIODE-STEP RECOVERY

DIODE-MATCHED 1V

NOT ASSIGNED

DIODE-SWITCHING 1N4150 50V 200MA 4NS

Mfr.
Code

06132
09969
09969
09968
09968

08968
08968
08969
08969

099689
09968
09869
00868
50088

09969
08969
50088
08969
06352

09969
09969
09969
09969

09969
08969
09969
08969
08969

09969

08969
09968
09969

09968
09969
12344
09969

aN17Y
28480
28480

ON171

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number

B37987-M5473-M51
RPE121-105X7R103M 100V
RPE121-105C0G2R2C200V
RPE121-105C0GQ151J200V
RPE121-105X7R103M 100V

RPE121-105X7R103M 100V
RPE121-105X7R103M 100V
RPE121.105X7R103M 100V
RPE 121-105C0OG470J200V

RPE121.105C0G560J200V
RPE121.105C0G101J200V
RPE121-105C0G101J200V
RPE121-105C0G101J200V
BF064D0105KDB

RPE121-105C0G2204200V
RPE121-105C0G101J200V
BF064D0105KDB
RPE121-105C0G101J200V
FD12COG2D5R6D

RPE121-105C0Q300J200V
RPE121-105C0G101J200V
RPE121-105C0G240J200V
RPE121-105C0G3R9D200V

RPE121-105C0G101J200V
RPE121.105C0G 1014200V
RPE121-105C0G300J200V
RPE121-105C0G420J200V
RPE121-106C0G420J200V

RPE121-105C0G102J100V
SR152A330JAA

RPE121-105C03300J200V
RPE121-105X7R103M 100V
RPE121-105X7R103M 100V

RPE121-105X7R103M 100V
RPE121.105X7R103M 100V
T398C225K035AS

RPE121.105C0G102J100V

1N4150
QSRD4653
1906-0098

1N4150

A Errata part change.



Model 8657A Replaceable Parts

Reference HP Part
Designation Number

o0

Mfr,
Qty. Description Code Mfr. Part Number

‘ A4 OPTION 022 ONLY

MCRS 1901-1008 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS ON171 1N4150
AMCR? 19011088 1 DIODE-SWITCHING 1N4 150 S0V 200MA 4NS ON171 1N4150
ACR10 1901-1098 1 DIODE-SWITCHING 1N4150 S0V 200MA 4NS oN171 1N4150
MCR11 1901.1098 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS 8N171 1N4150
MCR12 1901-1088 1 DIODE-SWITCHING 1N4 150 50V 200MA 4NS ON171 1N4150
MCR13 1001-1088 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS sN171 1N4 150
MCR14 19010518 8 1 DIODE-SCHOTTKY SM SIG 12403 5082.2800
MCR15 1901-1088 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS oN1I71 1N4 150
MCR16 1901-1088 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS 8N171 1N4150
MCR17 1901-1098 1 DIODE-SWITCHING 1N4150 S0V 200MA 4NS NI 1N4 150
MCR18 1801.1088 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS aN171 1N4150
MCR19 1901.1088 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS ON171 1N4150
ACR20 1901.1098 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS oN171 1N4150
MCR21 1901-1098 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS ON171 1N4150
MCR22-CR100 NOT ASSIGNED
ACR101 01220161 4 2 DIODE-WWC 2.15PF 7% BVR « 30V 25403 BB405B
AACR102 01220161 4 DIODE-WC 2.15PF 7% BVR = 30V 25403 B8B405B
A4 12518599 2 1 CONN-POST TYPE .100-PIN-SPCG 10-CONT 28480 12518589
AsJ2 12514670 2 1 CONN-POST TYPE .100-PIN-SPCG 3-CONT 28480 12514670
ALUIS 12518557 2 3 CONN-POST TYPE .100-PIN-SPCG 2-CONT 28480 12518857
A6 12518557 2 CONN-POST TYPE .100-PIN-SPCG 2-CONT 28480 1251.8557
Aa17 12518557 2 CONN-POST TYPE .100-PIN-SPCG 2-CONT 28480 12518557
AL 8100-1627 2 4 INDUCTOR RF-CH-MLD 39UH + 5% 81837 IM4 33UH 5%
AL2 9100-1627 2 INDUCTOR RF-CH-MLD 39UH + 5% 91637 IM4 39UH 5%
AAL3 9140.1088 3 2 INDUCTOR-FIXED L:11.5 UHTO 1.3 UH @ 4 24226 51.254-1
AdLa 9100-1627 2 INDUCTOR RF-CH-MLD 33UH + 5% 01637 1M4 39UH 5%
AaLS 9100-2247 4 10 INDUCTOR RF-CH-MLD 100NH +-10% 91637 IM-2 .1UH 10%
A4LELD NOT ASSIGNED
AL10 8100-2247 4 INDUCTOR RF-CH-MLD 100NH +-10% 91637 IM-2 1UH 10%
ALY 81350071 1 1 INDUCTOR RF-CH-MLD 62NH + -5.806% 24226 10M062X-1
‘ AdaL12 NOT ASSIGNED
A4LII 9100-2247 4 INDUCTOR RF-CH-MLD 100NH +-10% 91637 IM-2 1UH 10%
AdL14 NOT ASSIGNED
AdLIED 91350072 2 3 INDUCTOR RF-CH-MLD S6NH +-6% 03273 10M056X-1
AaL162 91350072 2 INDUCTOR RF-CH-MLD 56NH +-6% 03273 10M056X-1
AALY7 NOT ASSIGNED
A4LI8 NOT ASSIGNED
AAL19 91350068 6 5 INDUCTOR RF-CH-MLD 33NH +.6.36% 24226 10M033X-1
A4L20 91350068 6 INDUCTOR RF-CH-MLD 33NH + -6.36% 24226 10M033X-1
AL 91350076 6 INDUCTOR RF-CH-MLD 39NH + -6% 06560 010150-064J
AdL22 91350073 3 1 INDUCTOR RF-CH-MLD 51NH + -6.596% 24226 10MO51X-1
AdL23 91400158 6 1 INDUCTOR RF-CH-MLD YUH +-10% 81637 IM-2 1UH 10%
‘ tRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). A Errata part change
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Replaceable Parts

Reference HP Part
Designation Number

A4

AL24 91400141
ML26 91003514
ML26 91350072
ML27 91350068
AML28 91003514
AdL2D

AAL30 9100-2248
ML 9140-0141
MLI2

MLI3 9100-22490
ML

ML3S 91350068
MLIS 91003514
ML3I? 9100-3512
ML38 $100-3514
AAL39 91003513
MiLa1 9100-2249
ML42 91350068
ML4A3 8100-2251
MLa4L 99

A4L100 9100-2247
ALI0Y 8140-1088
ML102 0880100068
A4L103 9100-2247
A4L104

ML10S 8100-2247
AAL106 9100-2247
ML107 9100-2247
MLI108 9100.2247
ALY 9100-2247
A4L110 9100-1627
AL 91350074
MMP1

AMMP2 50213273
AAMP3 0865600074
MMP4 08656-00089
2746U TO 2944A

AdIMPS5 08656-00090
3012A AND ABOVE

AIMPS 08656-00041
MMP8 24200026
AMMP?7

AAMPB 81500449
MMPY 81500460
MMP10 12515595

O MmN O~

anNWs oo O co®O®

[ EN S Y P

w ™

Qty.

N

tRefer to Section 7 for update information.
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Description

OPTION 022 ONLY

INDUCTOR RF-CH-MLD 680NH + -10%
INDUCTOR 30NH .285DINX.4LG-IN

INDUCTOR S6NH + -5.893% 2.6D-MMX6.6LC-MM
INDUCTOR RF-CH-MLD 33NH + -6.36%
INDUCTOR 30NH ,285D-INX.4LGHIN

NOT ASSIGNED
INDUCTOR RF-CH-MLD 120NH +-10%
INDUCTOR RF-CH-MLD 680NH +-10%
NOT ASSIGNED
INDUCTOR RF-CH-MLD 150NH +-10%

NOT ASSIGNED

INDUCTOR RF-CH-MLD 33NH + -6.36%
INDUCTOR 30NH ,285D-INX.4LGN
INDUCTOR 50NH .28504NX.4LG4N
INDUCTOR 30NH .285D-INX.4LG-IN

INDUCTOR 75NH .285D4NX.4LG-N
INDUCTOR RF-CH-MLD 150NH +-10%
INDUCTOR RF-CH-MLD 33NH +-8.36%
INDUCTOR RF-CH-MLD 220NH +-10%
NOT ASSIGNED

INDUCTOR RF-CH-MLD 100NH +-10%
INDUCTOR-FIXED L:11.5 UH TO 18.3UH @ 4
INDUCTOR

INDUCTOR RF-CH-MLD 100NH +-10%

NOT ASSIGNED

INDUCTOR RF-CH-MLD 100NH «+-10%
INDUCTOR RF-CH-MLD 100NH +-10%
INDUCTOR RF-CH-MLD 100NH +-109b
INDUCTOR RF-CH-MLD 100NH +-10%
INDUCTOR RF-CH-MLD 100NH +-10%

INDUCTOR RF-CH-MLD 39UH + 6%
INDUCTOR RF-CH-MLD 47NH + -6.17%

NOT ASSIGNED
CABLE HOLDER
PLATE-HFL BRKT
BRKT HFL FOTHRU

TAB-GROUNDING
TAB-GROUNDING

NUT.HEX-DBL-CHAM 6-32-THD .0624N-THK
NOT ASSIGNED

WIRE 24AWG R 300V PVC 7X32 80C
WIRE 24AWG W/O 300V PVC 7X32 80C
POLARIZING KEY-POST CONN

Mfr.
Code

81637
28480
24226
24226
28480

91637
91637

081637

24226
28480
28480
28480

28480
91637
24228
01637

91637
24226
28480
91637

01637
91637
91637
91637
91637

91637
24226

28480
28480
28480
28480
28480
00000
28480

28480
76381

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr, Part Number

iM.2 .68UH 109
91003514
10MO0566X-1
1OMOJ3X-1
91003614

iM-2 .12UH 10%
IM-2 .68UH 10%

IM-2 .16UH 10%

10M033X-1
91003514
91003512
9100-3514

91003813
IM-2 .15UH 10%
10M033X-1
IM-2 .22UH 10%

IM-2 .1UH 10%
51-254-1
0890100068
IM-2 . 1UH 10%

IM-2 . 1UH 10%
IM-2 .1UH 10%
iM-2 .1UH 10%
IM-2 .1UH 10%
iM-2 .1UH 10%

IM4 39UH 5%
10M047X-1

50213273

08656-00074

0865600088

08656-000980

08656-00041

ORDER BY DESCRIPTION
81500449

81500460
3518

A Errata part change.



Model 8657A

Reference

' Designation

A4

A4Q11.Q100
A4Q101
MQ102
MQI03
A4Q104

AAQ105
AQ106

AR1
AAR2
MRI
MRS
MRS

A4R6
AR?
MRS
A4R9
A4AR10

A4R11
A4R12
AR13

MR14
MRS

A4RI6
A4ARY7
A4R18
AdR19
A4R20

AR21
A4R22
A4R23
A4R24
A4R2S

" HP Part

Number

18540632
1855-0423
18650423
18565-0423

18880235
18530007
18540810
18540810
18540810

1854-1230
1853-0459
18540810
18541230

18830527
1854-1230

0698.7227
0698-7189
0698.7227
07570420
0698-7189

0698-7218
07570180
06983442
0698-7252
0698-7218

0698-3440
0698-3440
07570442
07570442
0698-3442

0688-7227

0698-7208
0686-7253

0698-7236
06983438
0698-7205
0698-7205
07570346

o0
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{Refer to Section 7 for update information.

Description

OPTION 022 ONLY

NOT ASSIGNED

TRANSISTOR NPN S PD = 180MW FT = 4GHZ
TRANSISTOR MOSFET N-CHAN E-MODE T0O-237
TRANSISTOR MOSFET N-CHAN E-MODE TO-237
TRANSISTOR MOSFET N-CHAN E-MODE TO-237

TRANSISTOR JFET N-CHAN D-MODE TO-52 SI
TRANSISTOR PNP 2N3251 SI TO-18 PD « 360MW
TRANSISTOR NPN S| PD = 625MW FT = 200MHZ
TRANSISTOR NPN Si PD = 625MW FT » 200MHZ
TRANSISTOR NPN S! PD » 625MW FT = 200MH2

NOT ASSIGNED

TRANSISTOR NPN S! PD = 180MW FT = 4MH2
TRANSISTOR PNP SI PD « 625MW FT = 200MHZ
TRANSISTOR NPN Si PD = 625MW FT = 200MH2
TRANSISTOR NPN S| PD = 180MW FT = 4MH2

TRANSISTOR PNP SI PD = 500MW FT = 4GHZ
TRANSISTOR NPN S| PD = 180MW FT « 4MHZ

RESISTOR 422 +-1% .05W TF TC = 0+-100
RESISTOR 11 +-1% .05W TF TC & 0 +-100
RESISTOR 422 +-1% .05W TF TC= 0 +-100
RESISTOR 750 +-19 .125W TF TC=0+-100
RESISTOR 11 +-1% .05W TF TC = 0+ -100

RESISTOR 178 +-1% .0SW TF TC = 0 + -100
RESISTOR 31.6 +-1% .125W TF TC = 0 4 -100
RESISTOR 237 +-1% 125W TF TC = 0+ -100
RESISTOR 4.64K +.1% .05W TF TC = 0 +-100
RESISTOR 178 +-1% .05W TF TC = 0 +-100

RESISTOR 196 +-1% .125W TF TC = 0 +-100
RESISTOR 196 +-1% .125W TF TC = 0 +-100
RESISTOR 10K +-1% .125W TF TC = 0+ -100
RESISTOR 10K +-1% .125W TF TC = 0 4 -100
RESISTOR 237 +-1% .125W TF TC= 0+ -100

RESISTOR 422 +-1% .05W TF TC =04 -100
NOT ASSIGNED

NOT ASSIGNED

RESISTOR 51.1 +-1% .05W TF TCa 0 +-100
RESISTOR 5.11K +-1% .05W TF TC = 0+ -100

RESISTOR 1K +-1% .05W TF TC = 0+ -100
RESISTOR 147 4-19 .125W TF TC= 0+ -100
RESISTOR 51.1 +-1% .05W TF TC = 0 +-100
RESISTOR §1.1 +-1% .05W TF TC = 0 +-100
RESISTOR 10 +-1% .125W TF TC = 0 +-100

Mfr.
Code

25403
17856
17856
17856

04713
04713
66289
56289
56289

28480
28480
56289
28480

25403
28480

12488
12498
12498
02995
12498

12498
D439
12498
12498
12498

12488
12498
12498
12458
12498

12498

12498
12488

12498
12498
12498
12498
Da439

"Factory Selected Component (Refer to Section 5).

Replaceable Parts

Mfr. Part Number

BFR91

VN10KM
VN10KM
VN1OKM

U310(SELECTED)
2N3251

CT-1058

CT-1058

CT-10868

1854-1230
1853-0459
CT-1058

1854-1230

BFQ-32
18541220

C3-1/8-TO422R-F
C3-1/8.TO-11R0F
C3-1/8.TO422R-F
SFR25H

C3-1/8-TO-11R0-F

C3-1/8.TO-178R-F
MK2
CT4-1/8-T0-237R-F
€3-1/8-T04641F
C3.1/8-TO-178RF

CT4-1/8.TO-186R-F
CT4-1/8.TO-196R-F
CT4-1/8-T0-1002-F
CT4-1/8-T0-1002F
CT4-1/8-T0-237R-F

C3-1/8-TO422RF
C3-1/8.TOS1R1-F
C3-1/8-T0-8111F
C3-1/8-T0-1001-F
CT4.1/8-TO-147RF
C3-1/8-TOS1R1F

C3-1/8-.TO-S1R1F
MK2

A Errata part change.

6-39



Replaceable Parts

Reference
Designation

A4

AR26
MR27
A4R28

A4R30

AAR36
MR37
AAR3S
A4R39
A4R40

A4R41
A4R42
A4R43

A4R4S

AdR4E
AdRAT
A4R48
A4Rag
A4RS0

A4RS56
A4RS?
A4RS8 S
A4RS9
A4RB0

ARG
A4RE2
A4RE3
A4RE4
A4RES

A4REE
A4RE7
A4R68
A4RE9
A4R702

HP Part
Number

0698-3440
06880083
07570304
06883447
07570421

07570421
07570280
07570398
07570401

07570401
0688.7227
0698-7188
0698.-7227
06983447

06983447
0698-3447
0608-3447
0698-3447
06983447

06983447
06983447
06983447
06983447
18100280

0698-0085
07570280
0757-0442
07570280
0757-0280

07570442
07570280
06983157
07570401
07570465

06983452
0698-3442
06983442
0698-3442
07570442

07570280
07570199
06980083
07570442
07570398

DO DO D DO WWwo WL wo ® b b s b R N oD O®O oA WL o hO®N

A O ®WW

Qty.

tRefer to Section 7 for update information.
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Description

OPTION 022 ONLY

RESISTOR 196 +-196 .125W TF TC = 0 + -100
RESISTOR 1.96K +-1% .125W TF TC = 0+ -100
RESISTOR 51.1 +.106 .125W TF TC = 0+ -100
RESISTOR 422 +-19% .125W TF TC= 0+ -100
RESISTOR 825 +-19% .125W TF TC= 0+ -100

NOT ASSIGNED

RESISTOR 825 +-1% .125W TF TC = 0+ -100
RESISTOR 1K 4-1% ,125W TF TC = 0 +-100

RESISTOR 75 +-1% .125W TF TC = 0 +-100

RESISTOR 100 +-19% .125W TF TC = 0 + -100

RESISTOR 100 +-19% .125W TF TC = 0 + -100
RESISTOR 422 +-1% .05W TF TC» 0 +-100
RESISTOR 11 +-1% .05W TF TC= 0+ -100
RESISTOR 422 +-1% .05W TF TC = 0+.100
RESISTOR 422 +-1% .125W TF TC = 0 +-100

RESISTOR 422 +-1% .125W TF TC = 0+ -100
RESISTOR 422 + 1% .125W TF TC= 0+ -100
RESISTOR 422 +-1% .125W TF TC = 0 +-100
RESISTOR 422 +-19% .125W TF TC = 0+ -100
RESISTOR 422 +-1% .125W TF TC = 0+ -100

RESISTOR 422 + 1% .125W TF TC » 0 + -100
RESISTOR 422 4-1% .125W TF TC = 0 + 100
RESISTOR 422 +-19% .125W TF TC = 0 +-100
RESISTOR 422 +-19% .125W TF TC = 0+ -100
NETWORK-RES 10-SIP 10.0K OHM X 9

RESISTOR 2.61K 4-1% .125W TF TC = 0+-100
RESISTOR 1K +-1% .125W TF TC = 04 -100
RESISTOR 10K +-1% .125W TF TC = 0 +-100
RESISTOR 1K 4-1% .125W TF TC = 0+ -100
RESISTOR 1K +-1% .125W TF TC = 0 + -100

RESISTOR 10K +-19% .125W TF TC = 0 +-100
RESISTOR 1K +-1% .125W TF TC = 0+ -100
RESISTOR 19.6K +-1% .125W TF TC = 0+ -100
RESISTOR 100 +-1% .125W TF TC = 0 + -100
RESISTOR 100K +-1% .125W TF TC = 0 + -100

RESISTOR 147K 4 -1% .125W TF TC = 0+ -100
RESISTOR 237 +-1% .125W TF TC= 0+ -100
RESISTOR 237 +-1% .125W TF TC = 0+-100
RESISTOR 237 +-1% .125W TF TC = 0+-100
RESISTOR 10K +-1% .125W TF TC= 04 -100

RESISTOR 1K +-1% .125W TF TC « 0 + -100
RESISTOR 215K +-1% .125W TF TC= 0+ -100
RESISTOR 1.96K +-1% .125W TF TC = 0+ -100
RESISTOR 10K +-19 .125W TF TC = 0 +-100
RESISTOR 75 +-1% ,125W TF TC = 0+ -100

Mfr.
Code

12498
12498
12498
12488
12498

12498
12488
D8439
12498

12498
12498
12498
12498
12488

124988
12488
12488
12498
12498

12498
12498
12498
12498
C1433

12498
12498
12488
12498
12488

12488
12488
02995
12498
12498

12498
12498
12498
12488
12498

12498
12498
12498
12498
05524

"Factory Selected Component (Refer to Section %).

Model 8657A

Mfr. Part Number

CT4-1/8-TO-196R-F
CT4-1/8-TO-1961F
CT4.1/8-TOS1R1-F
CT4-1/8-T0422R-F
CT4-1/8-TO-825R-F

CT4.1/8-TO825R-F
CT74-1/8-T0-1001-F
MK2
CT74-1/8.TO-101F

CT4-1/8-TO-101F
C3-1/8.TO422R-F
C3-1/8-TO-11RO-F
C3-1/8-TO422RF
CT4-1/8-T0422R-F

CT4-1/8-T0O422R-F
CT4-1/8-T0422R-F
CT4-1/8-T0-422R-F
C74-1/8-T0-422R-F
CT4-1/8-T0422R-F

CT4.1/8-T0422RF
CT4-1/8-T0-422R-F
CT4-1/8-To422RF
CT4-1/8.TO422R-F
750-101

CT4-1/8-T0-2611F
CT4-1/8-T0-1001-F
CT4-1/8-T0-1002-F
CT4-1/8-T0-1001F
CT4-1/8-T0-1001-F

CT4-1/8-T0-1002-F
CT4-1/8-T0-1001-F
SFR25H
CT4-1/8-TO-101-F
CT4-1/8-T0-1003-F

CT4-1/8.T0-1473-F
CT4.1/8-T0-237R-F
CT4-1/8.T0-237R-F
CT4.1/8-T0-237R-F
CT4-1/8-T0-1002-F

CT4-1/8-T0-1001-F
CT14-1/8.T0-2152-F
CT4-1/8.TO-1961-F
CT4.1/8-T0-1002F
CMF-55-1, T-1

A Errata part change.



Model 8657A Replaceable Parts

Reference HP Part C Mir.
I Designation Number o Qty. Description Code Mfr. Part Number

A4 OPTION 022 ONLY
AR 07570442 ® RESISTOR 10K +-1% .125W TF TC= 0 +-100 12498 CT4.1/8.T0-1002F
AMR722 0688-3441 8 RESISTOR 215 + .19 .125W TF TC = 0 +-100 02995 SFR25H
MR73 0688-3445 2 1 RESISTOR 348 +-1% .125W TF TC = 0+ -100 12498 CT4-1/8-TO-348R-F
AR74 07670123 3 1 RESISTOR 34.8K +-19% .125W TF TC = 0 + -100 12498 CTa
MR75 07570461 2 1 RESISTOR 68.1K +-1% .125W TF TC = 0+ -100 12498 CT4-1/8-T0-6812F
MR76 07570438 3 1 RESISTOR 5.11K +-196 .125W TF TC = 0 4 -100 12498 CT4-1/8-T0-5111F
MR7? 07570280 3 RESISTOR 1K +-19% .125W TF TC = 0 + -100 12498 CT4-1/8-T0-1001-F
MMR78 06883157 3 1 RESISTOR 19.6K +-1% .125W TF TC = 0+ -100 12488 CT4-1/8-T0-1962F
MR78 06883156 2 1 RESISTOR 14.7K +-1% .125W TF TC = 0+ -100 12498 CT4-1/8-T0-1472F
MR30 0698-3260 8 1 RESISTOR 464K + -1% .125W TF TC = 0 +-100 12498 CT4
MRS 1 075670462 <] 1 RESISTOR 75K +-196 .125W TF TC = 0 +-100 12498 CT4-1/8-T0.7502F
AMRa2 06983456 5 1 RESISTOR 287K +-1% .125W TF TC = 0 + -100 12498 CT4.1/8-T0-2873-F
A4R83 06980083 8 RESISTOR 1.86K +-10b .125W TF TC = 0 +-100 12498 CT4-1/8-TO-1861F
AR34 0688-3430 5 1 RESISTOR 21.5 +-1% .125W TF TC =0+ 100 D8439 MK2
MRBS 0698-7252 7 RESISTOR 4,64K +-1% .05W TF TC=0+-100 12498 C3-1/8-T04641-F
MR86 0698.7205 ] RESISTOR 51.1 +-1% .0SW TF TC= 0 +-100 12498 C3-1/8-TOS1RVF
AARS? 07570280 3 RESISTOR 1K +-19% .125W TF TC= 0 +-100 12498 CT4-1/8-T0-1001-F
A4Rs8 07570442 [} RESISTOR 10K +-1% .125W TF TC =0 +-100 12488 CT4-1/8-T0-1002-F
AR2Y 0698-344 1 8 RESISTOR 215 +-1% .125W TF TC = 0 +-100 12498 CT4-1/8-T0-218RF
A4R80-R99 NOT ASSIGNED
A4R100 0757-0401 0 RESISTOR 100 +-1% .125W TF TC = 0 4 -100 12498 CT4-1/8-TO-101F
A4R101 07570442 9 RESISTOR 10K +-1% .125W TF TC = 0 +-100 12498 CT4-1/8-T0-1002-F
MR102 0698-3447 4 RESISTOR 422 +-1% .125W TF TC = 0+ -100 12498 CT4-1/8-To422R-F
AR103 0698-0082 7 1 RESISTOR 464 +-1% .125W TF TC » 0 +-100 12498 CT4.1/8-T04640-F
AMR104 0698-7243 6 1 RESISTOR 1.96K +-1% .0SW TF TC = 0+-100 12498 C3-1/8-T0-1961-F
AR10S NOT ASSIGNED
AAR106 07570416 7 RESISTOR 511 +-1% .125W TF TC = 0 +-100 12498 CT4-1/8-T0-511RF
A4R107 0698-7236 7 RESISTOR 1K +:1% .05W TF TC = 0+ -100 12498 C3-1/8-7T0-1001F
A4R108 0698.7253 8 RESISTOR 5.11K +-1% OSW TF TC=0+-100 12498 C3-1/8-T0-5111-F

' AR08 0698-3438 3 RESISTOR 147 +-1% .125W TF TC = 0 + -100 12498 CT4.1/8.TO-147R-F
AMR110 0698-3438 3 RESISTOR 147 +-1% .125W TF TC = 0+ -100 12498 CT4-1/8-TO-147R.F
A4R1I1Y 0698.7205 0 4 RESISTOR 51.1 +-1% .05W TF TC= 0+ -100 12498 C3-1/8.TO-51R1-F
A4R112 0688-7205 0 4 RESISTOR §1.1 +-1% .05W TF TC= 0+ -100 12498 C3-1/8.TOS1R1F
MR113 0688-7205 [4 4 RESISTOR 51.1 +-1% .05W TF TC= 0 +.100 12498 C3-1/8.TOS1R1.F
MR114 NOT ASSIGNED
A4R115 0698-7252 7 RESISTOR 4.64K +-1%b .05W TF TC =0+ -100 12498 C3-1/8-T0-4641-F
A4R116 0698-7227 € RESISTOR 422 +-1% .05W TF TC = 04-100 12498 C3-1/8-TO422R-F
AdR117 0698.3438 3 RESISTOR 147 +-1% .125W TF TC = 0+ -100 12498 CT4-1/8-TO-147R-F
MR118 0698-3438 3 RESISTOR 147 +-19 ,125W TF TC=0+-100 12498 CT4-1/8-TO-147R-F
AAR119 0698.7218 ] RESISTOR 178 +-1% .05W TF TC= 04100 12498 C3-1/8.TO-178R-F
AR120 0698-7200 5 1 RESISTOR 31.6 +-1% .05W TF TC= 0+-100 12498 C3-1/8-TOJ1R6-F
A4R121 0698.7218 5 RESISTOR 178 +-1% .05W TF TC= 0+ -100 12498 C3-1/8-TO-178R-F
A4R122 0698-7199 1 1 RESISTOR 28.7 +-1% 05W TF TC= 0+ -100 12498 C3-1/8-TO-28R7-F
A4R123 0698.7236 7 RESISTOR 1K +-1% .0SW TF TCa 0+ -100 12498 C3-1/8-T0-1001-F
A4R124 0698-7253 8 RESISTOR 511K +-1% .05W TF TCw= 0+ -100 12498 C3-1/8-T0-5111-F

‘ tRefer to Section 7 for update information. *Factory Selected Component (Refer to Section ). A Errata part change.
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Replaceable Parts Model 8657A

Reference HP Part C Mfr.
Designation Numbter © O Description Code  Mir. Part Number .

A4 OPTION 022 ONLY

MR125 07570280 3 RESISTOR 1K +-1% .125W TF TC= 0+-100 12498 CT4-1/8-T0-1001F
MR126 0698-7212 [ 1 RESISTOR 100 +-19% .05W TF TC=0+-100 12408 C3-1/8-TO-100R-F
MR1272 0698-7270 ] 2 RESISTOR 26.1K +-19% .06W TF TC= 0+ -100 02095 50634
MR1288 0698-7270 9 RESISTOR 26.1K +-18 .05W TF TC =04 -100 02995 5063J
MT1 1166180087 7 1 XFMR TORD 6.0 TRN 28480 11661-60087
ATaY 1251-1556 7 2 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 08281 006-4844-000-090
AMTG2 1261-1558 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 088291 0064844000890
MTGE3 1251-1558 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 08201 006-4844-00-0-9090
MTG4 1251-1556 7 CONNECTOR-SGL CONT SKT .02IN-BSC-SZ RND 98291 006-4844-00-0-090
ATAS 1251.1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 98291 006-4844-00-0-980
MTAS 1251.1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 08291 006-4844-00-0-890
MTQ7 12511556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 98201 0064844000090
MTG8 1261-1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 98291 006-4844-00-0-990
AMTG9 1251-1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 98291 006-4844-00-0-880
MMTG10-TG99 NOT ASSIGNED
MTG100 12511556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 08291 0064844000890
AATG101 1251-1566 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 98281 006-4844-00-0-890
AATP1 1251.1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 98291 006-4844-00-0-090
MTP2 1261-1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 98291 006-4844-00-0-890
MTP3 1251.1556 k4 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 08291 006-4844-00-0-880
ATP4 1251-1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 88291 006-4844-00-0-990
MTPE 1251-1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 88291 006-4844-00-0-980
AMTPE 1251-1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 968291 006-4844-00-0-990
ATP? 1251.1556 7 CONNECTOR-SGL CONT SKT .02IN-BSC-SZ RND 98291 0064844000090
MTPS8 1251-1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 98291 006-4844-00-0-880
MTPY 1251-1556 7 CONNECTOR-SGL CONT SKT .024N-BSC-SZ RND 08281 0064844000990
AMTP1O 0360-2359 0 3 TERMINAL-TEST POINT .230IN ABOVE 43810 230.100 .
MTP11 0360-2359 [4 TERMINAL-TEST POINT .230IN ABOVE 4Q810 230.100
MTP12 0360-2359 (] TERMINAL-TEST POINT .230IN ABOVE 4G810 230.100
AMTP13-TP99 NOT ASSIGNED
ATP100 1251-1556 7 CONNECTOR-SGL CONT SKT .02IN-BSC-SZ RND 08281 006-4844-00-0-880
AMTP101 1251-1556 7 CONNECTOR-SGL CONT SKT .02AN-BSC-SZ RND 96291 006-4844-00-0-080
A NOT ASSIGNED
AaU2 1826-1724 0 1 IC RF/IF AMPL 4-CUSTOM PKG 24539 MSA-0785
A 1826-0982 0 1 IC OP AMP LOW-NOISE 8-DIP-C PKG 06665 oP37GZ
Ada 1826-1049 2 1 IC OP AMP PRCN 8-DIP-C PKQ 06665 OP-27GZ
AUS 1820-5490 3 1 ICINTERFACE DRVR BIMOS DISPLAY 56289 UCN-5810A
A4UE 1820-1422 3 IC MV TTL LS MONOSTBL RETRIG 01295 SN74LS122N
AU7 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 27014 LM33sN
MUS 1820-1212 9 1 IC FF TTL LS JX NEG-EDGE-TRIG 01295 SN74LS112AN
AMVR1 19020949 1 2 DIODE-ZNR 4.3V 5% DO-35 PD= 4W TC = 4+ .017% ‘28480 18020949
AAVR102 19020949 1 DIODE-ZNR 4.3V 5% DO3S PDw AW TC = +.017% 28480 19020949
MW 12580209 ] 4 JUMPER-REMOVABLE 2 POSITION; .250 IN 18873 68786-202
AAW2 12580209 L] JUMPER-REMOVABLE 2 POSITION; .250 IN 18873 68786-202
MWI 12580209 ] JUMPER-REMOVABLE 2 POSITION; .250 IN 18873 68786-202
AW 12580209 -] JUMPER-REMOVABLE 2 POSITION; .250 IN 18873 68766-202
MWsA NOT ASSIGNED
AMWES 81590005 0 1 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 11502 YZO /4
M 0955-0146 0 1 U-WAVE MIXER 1 GHZ MAX 15542 TFM29

tRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). A Errata part change.
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Model 8657A Replaceable Parts

Reference HP Part C Mfr.
‘ Designation Number D oW Description Code Mfr. Part Numbgr
A5 NOT ASSIGNED

{Refer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). A Errata part change.
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Replaceable Parts Model 8657TA

Reference HPPart C D Mir.
. escription M{r. Part Number
Designation Number D U P Code .
A8 08657-60197 5 1 OUTPUT ASSY 28480 0865760187
A8C1L100 NOT ASSIGNED
ABC101 01604040 6 CAPACITORFXD 1000PF +-6% 100VDC CER 28480 01604040
A6C102 01604040 ] CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
ABC103 01604388 6 CAPACITOR-FXD 100PF + -5PF 200VDC CER 28480 01604389
A6C104 01604389 6 CAPACITOR-FXD 100PF + -5PF 200VDC CER 28480 01604389
ABC105 01604040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 26480 01604040
A6C106 01604040 [ CAPACITORFXD 1000PF +-5% 100VDC CER 28480 01604040
ABC107 01600575 4 CAPACITORFXD .047UF +.20% 50VDC CER 28480 01600575
A6C108 01604040 4 CAPACITOR-FXD 1000PF + -5% 100VDC CER 28480 01604040
A8C108 01600575 4 CAPACITOR-FXD .047UF +-20% 50VDC CER 28480 016800575
A6C110 01604040 [} CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01604040
ABC111 01604040 [} CAPACITOR-FXD 1000PF +-6% 100VDC CER 28480 01604040
ASC112 0160-4389 6 CAPACITOR-FXD 100PF + -5PF 200VDC CER 28480 01604389
AsC113 01604389 6 CAPACITOR-FXD 100PF +-SPF 200vVDC CER 28480 01604388
A6C114 01604040 6 CAPACITOR-FXD 1000PF + 6% 100VDC CER 28480 01604040
A6C115 01604768 5 CAPACITOR-FXD 470PF + 6% 100VDC CER 28480 01604768
A6C116 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
ABC117 01504040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
AsC118 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
ASC119 01604389 6 CAPACITOR-FXD 100PF + -5PF 200VDC CER 28480 01604389
AsC120 01604389 [ CAPACITOR-FXD 100PF + -SPF 200VDC CER 28480 01604388
AsCi21 01604040 6 CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01604040
AeC122 NOT ASSIGNED
A6C123 0160-3879 7 CAPACITORFXD .01UF +-20% 100VDC CER 28480 0160-3879
A6C124 01600576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01600576
A8C125 01600576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01600576
ABC126 01600576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01600576
A6C127 01600576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01600576
ABC128 NOT ASSIGNED
ABC129 01604040 [ CAPACITOR-FXD 1000PF +-§% 100VDC CER 28480 01604040
A6C130 0180-2667 1 ] CAPACITOR.FXD 150UF +-10% 20VDC TA 562089 1500157X902052
A6C131 01603879 7 CAPACITOR.-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A6C132 01603879 7 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 01603879
ASC133 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100vDC CER 28480 01603879
A6C134 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603878
ASC135 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
A6C136 0160-3879 7 CAPACITOR.-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A6C137 01604382 2 2 CAPACITOR-FXD 1.2PF +.25PF 200vDC CER 28480 01604382
ABC138 01604382 2 CAPACITOR.FXD 1.2PF 4 -.25PF 200VDC CER 28480 01604382
ABC139 NOT ASSIGNED
A6C140 0160-387¢9 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
ABC141 0160-3879 7 CAPACITOR.FXD .01UF +-20% 100VDC CER 28480 0160-3879
ABC142 0160-3879 7 CAPACITOR.FXD .01UF +-20% 100VDC CER 28480 01603879
A6C143 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
tRefer to Section 7 for update information. *Factory Selected Component (Kefer to Section 5). A Errata part change. .
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Model 8657A | ' Replaceable Parts

Reference HP Part C Mfr.
Designation Number D Qty. Description Code Mfr. Part Number
. ASC144 01604040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
ABC145 01603874 2 CAPACITORFXD 10PF +-.5PF 200VDC CER 28480 01603874
A6C148 0160-3874 2 CAPACITORFXD 10PF +-5PF 200VDC CER 28480 01603874
ASC147 01603873 1 2 CAPACITORFXD 4.7PF +-5PF S00VDC CER 28480 0160-3873
A6C148-C200 NOT ASSIGNED
A6C201 0160-6216 = 2 7 CAPACITORFXD 1000PF + 5% 50VDC CER 28480 0160-6216
A8C202 0160-6218 2 CAPACITOR-FXD 1000PF + -5% 50VDC CER 28480 0160-6216
A8C203 NOT ASSIGNED
A6C204 0160-6216 2 CAPACITOR-FXD 1000PF + 5% 50VDC CER 28480 0160-6216
ABC205 NOT ASSIGNED
ABC206 0160-3879 7 CAPACITORFXD .01UF +-20% 100VDC CER 28480 01603879
A6C207 0160.5945 2 3 CAPACITORFXD .01UF +-10% 50VDC CER 28480 0160-5945
A6C208 01603879 7 CAPACITORFXD .01UF +-20% 100VDC CER 28480 0160-3879
AsC208 0160-3876 7 CAPACITORFXD .01UF +-20% 100VDC CER 28480 01603879
A8C210 0160-6216 2 CAPACITOR-FXD 1000PF +-5% 50VDC CER 28480 0160-6216
A6C211 0160-5945 2 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-5845
A8C212 0160-5880 5 3 CAPACITOR-FXD 1.8PF +.25PF 50VDC CER 28480 0160-65980
ABC213 NOT ASSIGNED
A6C214 0160-6216 2 CAPACITOR-FXD 1000PF + -5% S0VDC CER 28480 0160-6216
ABC215 0160-3879 7 CAPACITOR-FXD .01UF +.20% 100VDC CER 28480 01603879
A6C216 0160-6216 2 CAPACITOR-FXD 1000PF + 5% 50VDC CER 28480 0160-6216
A6C217 0160-5945 2 CAPACITOR-FXD .01UF +-10% S0VDC CER 28480 0160-5945
A6C218 0160-5980 5 CAPACITOR-FXD 1.8PF +-.25PF 50VDC CER 28480 0160-5980
A6C219 0160-3879 7 CAPACITOR-FXD .01UF +.20% 100VDC CER 28480 0160-3879
ABC220 0160-6216 2 CAPACITOR-FXD 1000PF + 5% 50VDC CER 28480 0160-6216
AsC221 0160-5961 6 1 CAPACITOR-FXD 47PF + 5% 50VDC CER 0+ -30 28480 0160-5957
A6C222 01603875 3 CAPACITORFXD 22PF +-§% 200VDC CER 0 + -30 28480 0160-3875
A6C223 01600576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01600576
A6C224 01600576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 01600576
A6C225 01604741 4 14 CAPACITOR-FXD .22UF +-10% 50VDC CER 28480 01604741
AsC226 01600576 3 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01600576
A6C227 01604741 4 CAPACITOR-FXD .22UF +-10% 50VDC CER 28480 01604741
AsC228 01604824 2 1 CAPACITORFXD 1000PF +-5% 100VDC CER 28480 01604824
A6C229 NOT ASSIGNED
A8C230 01804132 1 3 CAPACITORFXD 6.8UF +-10% 35VDC TA 56289 150D685X903582
A6C231 01804132 1 CAPACITORFXD 6.8UF + -10% 35VDC TA 56289 150D685X903582
A6C232° 01605980 5 CAPACITOR-FXD 1.8PF +.25PF 50VDC CER 28480 0160-5960
A8C233 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A6C234 01604389 6 CAPACITOR-FXD 100PF +-5PF 200VDC CER 28480 01604389
A6C235 01600576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01600576
A6C236-L228 NOT ASSIGNED
A6C240 0160-6216 CAPACITOR.FXD 1000P 50V 28480 0160-6216
A6C241 0160-6216 CAPACITOR.FXD 1000P 50V 28480 0160-6216
A6C242 01603879 CAPACITOR-FXD .01UF +-20% 100VDC CER 0160-3879
A6C243 01603879 CAPACITOR-FXD .01UF +-20% 100VDC CER 01603879
A6C244 0160-5945 28480 0160-5845
A6C245-C300 NOT ASSIGNED
A8C301 01604389 6 CAPACITOR-FXD 100PF +-SPF 200VDC CER 28480 01604389
A6C302 01604494 4 3 CAPACITOR-FXD 39PF + -5% 200VDC CER 0+30 28480 01604494
A6C303 01604741 4 CAPACITOR-FXD .22UF +-10% 50VDC CER 28480 01604741
A6C304 01604383 0 CAPACITOR-FXD 6.8PF +-5PF 200VDC CER 20932 5024E0200RD689D
A6C305 01604524 4 CAPACITOR-FXD 20PF +-5% 200VDC CER 0+ 30 28480 01604524
ABC306 01604494 4 CAPACITORFXD 39PF + 5% 200VDC CER 0 + -30 28480 01604494
ASC307 01600576 ] CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 01600576
A6Ca08 01604741 4 CAPACITOR-FXD .22UF +-10% 50VDC CER 28480 01604741
. tRefer to Section 7 for updale information. "Factory Selecled Comnponent (Refer to Section 5). A Errata part change.
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Replaceable Parts

Reference
Designation

ABC309
ABC310
ABCIN
ABC12
ASCI1d

ABCI 14
ASCI16
ABC316
ABC317
ABC318

ABCI19
A6C320
ABCa21

ABCJ22

A6C38
A6C340
A6C
ABCI42
AGCI43-A6CI40
ABCI50
ABC351-A6C400
A6C401
A8C402
A6C403

A6C404
A6C405
A6C406
A8C407
A6C408

A6C409
A6C410
ABC4a1
A8C412
A8C413

A6C414
A6C415
A6C416
A6C417
A6C418

A6C419
A6C420

HP Part
Number

01604741
01604741
01800576
0160-3879

01604741
01604741

01600576
01604491

01604491
01600576
01600576

01603879
01605958

01603879
01603873
0160-5958

01600876

016005676
01604741
01600576
01604741
01604741

01604389

01600576
01604741
01604741

01600576
01604741

01600576
01605877

01600576
01604741
01604031

01604741
0160-3879
01604741
01800183

01600576
01600576
01600576

0180-0087
0180-1974
0180-1974
01804132
01603879

01603879

N s o0

»

O -

- o

bbb oO

-

)

v

(NI SEVIFN

1]

N e Ny

Qty.

-

tRefer to Section 7 for update information.
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Description

CAPACITOR-FXD .22UF +-10% S0VDC CER
CAPACITORFXD .22UF +-10% 50VOC CER
CAPACITORFXD .1UF + -20% 50VDC CER
CAPACITOR-FXD .01UF +-20% 100VDC CER
NOT ASSIGNED

CAPACITOR-FXD .22UF +-10% SOVDC CER
CAPACITOR-FXD .22UF +-10% 50VDC CER
NOT ASSIGNED

CAPACITORFXD .1UF +-20% 50VDC CER
CAPACITORFXD 8.2PF +-5% 200VDC CER

CAPACITOR-FXD 8.2PF + 5% 200VDC CER
CAPACITOR-FXD .1UF +-20% S0VDC CER
CAPACITOR-FXD .1UF +-20% 50VDC CER
CAPACITOR-FXD .01UF + -20% 100VDC CER
NOT ASSIGNED

CAPACITOR-FXD .1UF + -20% 50VDC CER
CAPACITOR-FXD 4.7PF +-5PF S00VDC CER

CAPACITOR-FXD 12PF + 5% 200VDC CER 0+ -30

NOT ASSIGNED
CAPACITOR-FXD .1UF +-20% 50VDC CER

CAPACITOR-FXD .1UF +-20% S0VDC CER
CAPACITOR-FXD .22UF +-10% 50VDC CER
CAPACITORFXD .1UF +-20% 50VDC CER
CAPACITOR-FXD .22UF +-10% 50VDC CER
CAPACITOR-FXD .22UF +-10% 50VDC CER

CAPACITOR-FXD 100PF +-5PF 200VDC CER

CAPACITOR-FXD .1UF +.20% 50vDC CER
CAPACITOR-FXD .22UF +-10% 50VDC CER
CAPACITOR-FXD .22UF +-10% 50VDC CER

CAPACITOR-FXD .1UF +.20% 50VDC CER
CAPACITOR-FXD .22UF +-10% 50VDC CER
NOT ASSIGNED

CAPACITOR-FXD .1UF +-20% 50vDC CER
NOT ASSIGNED

NOT ASSIGNED

CAPACITOR-FXD .1UF +-20% 50VDC CER
CAPACITOR-FXD .22UF +-10% 50VDC CER
CAPACITOR-FXD 330PF + 5% 100VDC CER

CAPACITOR-FXD .22UF +-10% 50VDC CER
CAPACITOR-FXD .01UF +-209% 100VDC CER
CAPACITOR-FXD .22UF +-10% 50VDC CER
CAPACITORFXD 10UF + 75-109 50VDC AL
NOT ASSIGNED

NOT ASSIGNED
CAPACITOR-FXD .1UF +-20% 50VDC CER
CAPACITOR-FXD .1UF +-20% 50VDC CER
CAPACITOR-FXD .1UF +-20% 50VDC CER
NOT ASSIGNED

CAPACITOR-FXD 47UF + -10% 35VDC TA
CAPACITOR-FXD 10UF + -10% 35VDC TA
CAPACITOR-FXD 10UF + -10% 35VDC TA
CAPACITOR-FXD 6.8UF + -10% 35VDC TA
CAPACITOR-FXD .01UF +.20% 100VDC CER

CAPACITOR-FXD .01UF +-20% 100VDC CER
NOT ASSIGNED

Mfr.
Code

28480
28480
28480
28480

28480
28480

28480
28480

28480
28480
28480

28480
28480
28480
28480
28480
28480
28480
28480
28480
28480
28480
28480
28480
28480
28480

28480
28480

28480
28480
28480
20480
28480

28480
28480

28480

56289

28480
28480
28480

56289
56289
56289
56289
28480

28480

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number

01604741
01604741
01600576
0160-3879

01604741
01604741

01600576
01604481

01604481
01600576
0160-0576

01603878
0160-5958

0160-3879
0160-3873
0160-6858

01600576

0160-057¢6
01604741
01600576
01604741
01604741

01604389

01600576
01604741
01604741

01600576
01604741

01600576
01605977

0160-057¢
01604741
01604031

01604741
01603879
01604741
30D106G050CB2

01600576
01600576
01600576

150D476X903552
150D106X9035R2
150D106X9035R2
150D685X9035B2
01603879

01603878

A Errata part change.



Model 8657A Replaceable Parts

Reference HP Part C Mfr.

’ Designation Number D Qty. Description Code Mfr. Part Number
A6Ca21 01604389 (-] CAPACITORFXD 100PF + -5PF 200VDC CER 28480 01604389
A6Ca22 01603879 7 CAPACITOR-FXD .01UF + -20% 100VDC CER 28480 0160-3870
ABCA3 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A6C424 01603879 7 CAPACITORFXD .01UF +-20% 100VDC CER 28480 0160-3879
ABCA25 01603879 7 CAPACITOR-FXD .01UF + 2096 100VDC CER 28480 01602879
ABC428 01603879 7 CAPACITOR-FXD .01UF +.20% 100VDC CER 28480 01603879
ABCA27 01804128 CTA 1U3sv 28480 01804129
A6C480 01604388 CAPACITOR-FXD 100PF + SPF 200VDC CER 28480 01604289
ABCR1-CR100 NOT ASSIGNED
ASCR101 1001-1086 1] 13 DIODE-PIN 28480 1801-1006
ABCR102 1901-1096 9 DIOCDE-PIN 28480 1901.1006
ASCR103 10011096 1] DIODEPIN 28480 1901-1008
ABCR104 01220161 4 DIODE-VVC 2.15PF 7% BVR = 30V 25403 BB405B
AGCR105 01220161 4 DIODE-VVC 2.15PF 7% BVR = 30V 25403 B8B4058
ABCR108 18010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 IN171 1N4 150
ABCR107 198010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 8N171 1N4150
ABCR108 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 aN171 1N4150
AGCR108 1801-1096 9 DIODE-PIN 28480 1901-1008
AGCR110 1801-1096 ] DIODE-PIN 28480 1901-1096
ABCR111 1901-1096 ] DIODE-PIN 28480 1801-1086
ABCR112 01220162 5 10 DIODE-WWC 29PF 10% BVR = 30V 25403 B8B808
A6CR113 01220162 5 DIODE-VVC 29PF 10% BVR = 30V 25403 8B809
A6CR114 01220162 5 DIODE-WWC 29PF 10% BVR = 30V 25403 BBaog
_ABCR11§ 01220162 5 DIODE-VWWC 29PF 10% BVR = 30V 25403 BBa0Y
ASCR116 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 N171 1N4150
ABCR117 1901-1096 1} DIODE-PIN 28480 1801-1096
ABCR118 1801.1096 [} DIODE-PIN 28480 18011096
A6GCR110 1901-1096 ] DIODE-PIN 28480 1801-1096
A6CR120 01220162 5 DIODE-VVC 29PF 109 BVR = 30V 25403 88809
A6CR121 01220162 ] DIODE-VVC 29PF 109 BVR = 30V 25403 BB8OS
AGCR122 01220162 5 DIODE-VVC 29PF 109 BVR = 30V 25403 B8B808
A6CR123 01220162 5 DIODE-VVC 29PF 10% BVR = 30V 25403 B8B809
A6CR124 1901.1096 ] OIODE-PIN 28480 1901-1086
AEBCR125 1901.1086 9 DIODE-PIN 28480 1901-1086
ABCR126 1901.1086 ] DIODE-PIN 28480 1801-1096
AECR127 18020627 2 1 DIODE-CUR RGLTR 1N5312 100V DO-7 04713 1N5312
AGCR128 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 N171 1N4150
A6CR129 19010050 3 DIODE-SWITCHING 80V 200MA 2NS D035 aN171 1N3 150
A6CR130 18010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3s N7 1N4150
ASCR131 1901.0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 NI 1N4150
ABCR132 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 oN171 1N4 150
ABCR133 16010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 N7 1N4 150
AGCR134 18010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 N7 1N4150
A6CR135 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ON171 1N4150
A6CR136 18010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 NI 1N4150
ABCR137 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ON171 1N4150
ABCR138 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 N7 1N4150
AGCR139 18010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ON171 1N4150
AGCR140 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 N7 1N4150
A6CR141 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ON171 1N8150
ASCR142 1901.1134 6 1 DIODE-PIN 25403 BA4B3
ABCR142 01220161 4 DIODE-VVC 2.15PF 7% BVR = 30V 25402 BB405SB
A6CR144 01220161 4 DIODE-VVC 2.15PF 7% BVR = 30V 25403 864058

fRefer to Section 7 for update information, "Factory Selected Component (Refer to Section 5). A Errata part change.
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Replaceable Parts

Reference
Designation

ASCR145
ABCR146
ABCR147-CR200
ABCR201
ASCR202

ASBCR203
ABCR204
ASBCR205
ASCR206
ABCR207

ABCR208
ABCR209
A6CR210
AGCR211
AB6CR212-CR300

ASCR301
ASBCR302
ASCR303

A6CR304

ABCRI05
ABCR306
ABCR307-CR400
ABCR40

ASCR402
AGCR403-CR410
A6CR411
ABCR4123

ABJ1J202
A6J203

A6J204-4300
A8J301
ABJ302

ABJ303

A6J304-J400
ABJ401

ABJ402

ABL1L100
ABL101
ABL102
A6L103
A6L104

A6L10S
A6L106
A6L107
A6L108
A6L109

HP Part
Number

01220162
01220162

1906-0245
1906-0245

19010050
1901-0050
19010050
1901-0050
18010050

19010050
19010050
19010050
18010050

1906-0245
1901-1096
1806-0245

18020943

19010050
18010518

1801-1128
19010050

18010050
1890-0486

5021-2826
1251-2184

1251-2194
6021-2826
1261.2194

5021.2826
1251.2194

12518599
1251.5595
12518599
1251-55985

91400158
91400158
91400158
91400158

91400158
9100-2247
91400158
91350073
8135-0073

o o n

W wwow W

oo 0, NN

Wwo Ao

Qty.

w

{Refer to Section 7 for update information.
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Description

DIODE-VVC 20PF 10% BVR = 30V
DIODE-VVC 29PF 10% BVR = 30V
NOT ASSIGNED

DIODE-MATCHED VF DIFF = SMV
DIODE-MATCHED VF DIFF = SMV

DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SWITCHING 80V 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
DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SWITCHING 80V 200MA 2NS DO-35
NOT ASSIGNED

DIODE-MATCHED VF DIFF = 5MV
DIODE-PIN
DIODE-MATCHED VF DIFF » 5MV

DIODE-SCHOTTKY SM SIG

DIODE-SWITCHING 80V 200MA 2NS DO-3S
D SCH 70V 35

NOT ASSIGNED

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

DIODE-SWITCHING 80V 200MA 2NS DO-35
NOT ASSIGNED

DIODE-SWITCHING 80V 200MA 2NS DO-35
LED-LAMP LUM-INT = YMCD IF » 25MA-MAX

NOT ASSIGNED

AF FTTNG 2.2 DIA

CONNECTOR-SGL CONT SKT .0214N.BSC-SZ
NOT ASSIGNED

CONNECTOR-SGL CONT SKT .0214N-BSC-S2Z
RF FTTNG 2.2 DIA

CONNECTOR-SGL CONT SKT .0214N.BSC-S2

RF FTTNG 2.2 DIA
CONNECTOR-SGL CONT SKT .0214N-BSC-SZ

NOT ASSIGNED
CONN-POST TYPE .100-PIN-SPCG 10-CONT
POLARIZING KEY-POST CONN
CONN-POST TYPE .100-PIN-SPCG 10-CONT
POLARIZING KEY-POST CONN

NOT ASSIGNED

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 100NH 10%
INDUCTOR RF-CH-MLD 1UH 10%
INDUCTOR RF-CH-MLD 47NH 6.596%
INDUCTOR RF-CH-MLD 47NH 6.596%

Mfr.
Code

25403
25403

28480
28480

SN171
oN171
SN171
IN171
aN171

8N171
8N171
8N171
ON171

28480
28480
28480

02062

8N171

gN171
9N171

8N171
01542

28480
28480

28480
28480
28480

26480
28480

28480
28480
28480
28480

28480
28480
28480
28480

28480
28480
28480
28480
28480

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number

BB809
BB80Y

18060245
1806-0245

1N4150
1N4150
1N4150
1N4150
1N4150

1N4150
1N4150
1N4150
1N4 150

18060245
1901-1096
1806-0245

50825510

1N4150

1N4150
1N4150

1N4150
HLMP-1301

5021-2826
1251-2194

1251.2184
5021-2826
1251.2184

5021-2826
1251-2194

1251-8599
1251-5885
12518599
12515595

91400158
91400158
81400158
81400158

81400158
9100-2247
81400158
81350073
9135-0073

A Errata part change.



Model 8657A Replaceable Parts

Reference HP Part C " Mfr.

. Designation Number D Qty. Description Code Mtr. Part Number
ABL110 91350073 3 INDUCTOR RF-CH-MLD 47NH 6.596% 28480 91350073
ABL11Y 91400158 8 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
ABL112 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 21400158
A6L113 91400158 8 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
ABL114L117 NOT ASSIGNED
A6L118 91001630 7 INDUCTOR RF-CH-MLD 51UH 5% .166DX.385LQ 28480 9100-1830
ABL119 91400158 8 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
ASL120 91400158 [ INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
ABLI21 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
A6L122 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 268480 91400158
ABL123 91400158 8 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
ABL12¢ 91400158 [ INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
ABL1254126 NOT ASSIGNED
ABL127 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 9140-0158
A6L128 91400158 8 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
A6L1284200 NOT ASSIGNED
ABL201 91002247 4 INDUCTOR RF-CH-MLD 100NH 100 28480 9100-2247
A6L202 9100-2247 . INDUCTOR RF-CH-MLD 100NH 10% 28480 9100-2247
ABL203 9100-3922 4 INDUCTOR-FIXED 120-1300 HZ 28480 91003922
A6L204 91003922 4 INDUCTOR-FIXED 120-1300 HZ 28480 91003922
A6L205 91003922 4 INDUCTOR-FIXED 120-1300 HZ 28480 £100-3922
ABL206 NOT ASSIGNED
ABL207 9100-3560 6 INDUCTOR RF-CH-MLD 5.6UH 5% 28480 9100-3560
A6L208 91003560 6 INDUCTOR RF-CH-MLD 5.6UH 5% 28480 91003560
A6L209 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
A6L210 81003299 4 INDUCTOR-FIXED 120-1300 Hz 28480 91003299
A6L2114299 NOT ASSIGNED
ABL300 91003560 [ INDUCTOR RF-CH-MLD 5.6UH 5% 28480 8100-3560
A6L301 91350071 3 INDUCTOR RF-CH-MLD 47NH 6.596% 28480 91350071
A6L302 9100-2817 8 1 INDUCTOR RF-CH-MLD 82NH §.61% 28480 £100-2817

‘ ABL303 91350071 3 INDUCTOR RF-CH-MLD 47NH 6.596% 28480 91350071
A6L304 91350073 3 INDUCTOR RF-CH-MLD 47NH 6.596% 28480 91350073
A6L30S 9100-2247 a INDUCTOR RF-CH-MLD 100NH 10% 28480 9100-2247
A6L306 81580005 0 RESISTOR-ZERQ OHMS 22AWG LEAD DIA 28480 81590005
A6L307 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 10% 26480 9100-2247
A6L308-4.400 NOT ASSIGNED
A6L401 9100-1665 8 2 INDUCTOR RF-CH-MLD 3.3MH 5% 28480 £100-1665
A6L402 ) 9100.1665 8 INDUCTOR RF-CH-MLD 3.3MH 5% 28480 9100-1665
A6L403 9100-3560 6 INDUCTOR RF-CH-MLD 5.6UH 5% 28480 8100-3560
A6L4044409 NOT ASSIGNED
A6L410 91003551 5 1 INDUCTOR RF-CH-MLD 1UH 5% 28480 9100-3551
A6La11 9100-3560 6 INDUCTOR RF-CH-MLD 5.6UH 5% 28480 9100-3560
A6L&12 91003560 6 INDUCTOR RF-CH-MLD 5.6UH 5% 28480 9100-3560
A6L412 9100-3560 6 INDUCTOR RF-CH-MLD §.6UH 5% 28480 9100-3560
A6L414 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
ABLA1S 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
A6L416 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
A6L417 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
A6La18 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
A6L419 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
A6L420 91400142 6 INDUCTOR RF-CH-MLD 2.2UH 10% 28480 91400142
A6L421 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158
A6L422 91400158 6 INDUCTOR RF-CH-MLD 1UH 10% 28480 91400158

tRefer 1o Section 7 for update information. *Factory Selected Component (Refer to Section %). A Errata part change.
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Replaceable Parts

Reference HP Part

C
Designation Number D
A6L423 81400158 (]
ABL424 91400158 6
ABL425 91400158 6
A6L426 91400158 []
2746U TO 2044A
A6MP1,2,3,4,69 08656-00090 2
AGMP& 0865600133 4
A6Q1-Q100
A6Q101 18540477 7
A6Q102 18540477 7
A8Q103 1854-1050 [}
A8Q104 18540477 7
ABQ105 18540632
ABQ106-Q200
A8Q201 1854-1032 2
AsQ202 1853-0458 3
AQ203 1854-1032 2
AQ204 1853-0459 3
ABQ205 18541032 2
AB6Q206 1853-0458 3
ABQ207 18580032 8
A6Q208 18530459 3
ABQ209 1853-0459 3
ABQ210 1853-0459 3
ABQ211 18541032 2
A6Q212 18540477 7
A6Q213 18550877
A6Q214 18550877
A6Q215-Q300
ABQ301 18530527 6
A6Q302 1853-0527 []
A6Q303 18540720 3
A6Q304 18540720 3
A6Q305 1855-0877
ABQ306 18550877
ABQ307-Q409
A6Q410 18530281 9
ABQ411 1853-0281 9
ABQ412 18540477 7
A6R1-R100
ABR101 06983150 6
ABR102 07570416 7
A6R103 0698-3440 7
ASR104 06983153 7
ABR105 0698-7227 6
ABR106 0699-1902 8
A6R107 0698.7227 6
A6R108 07570438 3
ABR109 07570438 3
ABR110 07570438 3
ABR111 07570438 3
ASR112 0688-3440 7
A6R113 0698-3440 7
ASR114 06980082 7

tRefer to Section 7 for update information.
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Qty.

Description

INDUCTOR RF-CH-MLD YUH 10%
INDUCTOR RF-CH-MLD 1UH 10%
INDUCTOR RF-CH-MLD 1UH 10%
INDUCTOR RF-CH-MLD 1UH 10%

TAB-GROUNDING
CUP SEMI-R GRND

NOT ASSIGNED

TRANSISTOR NPN 2N2222A St TO-18 PD = 500MW
TRANSISTOR NPN 2N2222A Si TO-18 PD = 500MW
TRANSISTOR NPN S| PD = 180MW FT = 4GHZ
TRANSISTOR NPN 2N2222A Si TO-18 PD = 500MW

NOT ASSIGNED

TRANSISTOR NPN SI PD = 2.5W

TRANSISTOR PNP S| PD « 625MW FT = 200MH2
TRANSISTOR NPN SI PD = 2.5W

TRANSISTOR PNP S| PD = 625MW FT = 200MHZ

TRANSISTOR NPN SI PD » 2.5W

TRANSISTOR PNP S| PD « 625MW FT a 200MHZ
TRANSISTOR ARRAY 14-PIN PLSTC DIP
TRANSISTOR PNP S| PD = §25MW FT = 200MHZ
TRANSISTOR PNP S| PD = 625MW FT = 200MHZ
TRANSISTOR PNP SI PD « 625MW FT = 200MH2Z
TRANSISTOR NPN St PD » 2.5W

TRANSISTOR NPN 2N2222A S| TO-18 PD = 500MW
XSTR FET Ji74

XSTR FET Ji74

NOT ASSIGNED

TRANSISTOR PNP S PD = 500MW FT = 4GHZ
TRANSISTOR PNP Si PD = S500MW FT = 4GH2
TRANSISTOR NPN S| PD = 500MW FT = 4GHZ
TRANSISTOR NPN SI PD = 500MW FT » 4GHZ
YSTRFET J 174

YSTR FET JI74

NOT ASSIGNED

TRANSISTOR PNP 2N2907A S! TO-18 PD = 400MW
TRANSISTOR PNP 2N2907A S| TO-18 PD = 400MW
TRANSISTOR NPN 2N2222A Si TO-18 PD = 500MW

NOT ASSIGNED

RESISTOR 2.37K 1% .125W F TC = 0 +.100
RESISTOR 511 196 .125W F TC = 0+ -100
RESISTOR 196 1% .125W F TC = 0 +-100
RESISTOR 196 196 .125W F TC » 0+ -100

RESISTOR 422 1% .0OSW F TC = 0+ -100
RESISTOR 10 1% .0SW F TC = 0+ 100
RESISTOR 422 19 .05W F TC = 0+-100
RESISTOR 5.11K 196 .125W F TC = 0+ -100
RESISTOR 5.11K 1% .125W F TC = 0+ -100

RESISTOR 5.11K 100 .125W F TC = 0 4 -100
RESISTOR 5.11K 1% .125W F TC = 0 +-100
RESISTOR 464 1% .125W F TC= 0 +-100
RESISTOR 464 1% .125W F TC e 0+ -100
RESISTOR 464 1% .125W F TC = 0+ -100

Mfr.
Code

28480
28480
28480
28480

26480

28480

04713
04713
25403
04713

04713
28480
04713
28480

04713
28480
3Lses
28480
28480
28480
04713
04713
28480
28480

25403
25403
28480
28480
28480
28480

04713
04713
04713

24546
24546
24546
24546

24546
24546
24546
24546
24546

24546
24546
24546
24546
24546

"Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number

91400168
91400158
91400158
91400168

0865600080

08856-00132

2N2222A
2N2222A
BFR91

2N2222A

MRF581
1853-0450
MRF581
1853-0459

MRF58 1
18530458
CA3146E
1853-0459
1853-0458
1853-0459
MRF58 t

18550877
18550877

BFQ-32
BFQ-32
18540720
18540720
18550877
18550877

2N2907A
2N2907A
2N2222A

CT4-1/8-T0-2371F

CT4-1/8-T0O511RF
CT4-1/8.TO-196RF
CT4.1/8-TO-196R-F

CT3-1/8-TO422R-F
CT3-1/8-TO-10RF
CT3-1/8-TO422R-F
CT4-1/8.T05111.F
CT4.1/8-T05111F

CT4.1/8.TOS111F
CT4.1/8-TOS51 11 F
CT4-1/8-T04640F
CT74-1/8-T04640F
CT4.1/8-T04640-F

A Errata part change.



Model 8657A Replaceable Parts

Reference HP Part C Mfr. p
. Designation Number 0 Qty. Description Code Mfr. Part Number
ABR115 0698-3440 7 RESISTOR 196 1% .125W F TC = 0+ -100 24546 CT4-1/8.TO-186RF
ABR116 0698-3430 7 RESISTOR 186 19 .125W F TC = 0+ -100 24546 CT4.1/8-TO-196R-F
ASR117 0698-3440 7 RESISTOR 196 1% .125W F TC = 0 + -100 24546 CT4.1/8.TO-196R-F
ABR118 0698-3150 7 RESISTOR 2.37K 19 .125W F TC = 0 + -100 24546 CT4.1/8.TO-2371F
ABR119 06898.7227 ] RESISTOR 422 1% .05W F TC = 04 -100 24546 CT3-1/8-.TO422R-F
ASR120 0699-1802 8 RESISTOR 10 1% .05W F TC = 0+ -100 24546 CT3-1/8-TO-10R-F
ABR121 0698-7227 [} RESISTOR 422 1% 05W F TC = 0 +-100 24546 CT3-1/8.TO422RF
ABR122 07570438 3 RESISTOR 5.11K 19 .125W F TC » 04 -100 24546 CT4.1/8.T08111.F
2013A AND ABOVE
A6R123 NOT ASSIGNED
ABR124 06980082 7 RESISTOR 464 19 .125W F TC = 0+ -100 24546 CT4-1/8.T04640-F
ABR125 06980082 4 RESISTOR 464 19 .125W F TC = 0 + -100 24546 CT4-1/8.T04640-F
ABR126 0698-7219 [} 1 RESISTOR 186 196 .0SW F TC = 0+ -100 24546 CT4.1/8.TO-196R-F
ABR127-R127 NOT ASSIGNED
ABR128 0698-3440 7 RESISTOR 196 1% .125W F TC= 0+ -100 24546 CT4-1/8.TO-196RF
ABR129 06980084 7 RESISTOR 196 1% ,125W F TC = 0 +-100 24546 CT4.1/8.TO-196RF
ASR3I30 0698-7227 -] RESISTOR 422 1% .05W F TC a0+ -100 24546 CT3-1/8.TO422RF
ABR131 0699-1902 8 RESISTOR 10 19 .05W F TC = 0+ -100 24546 CT3-1/8.TO-10R.F
A6R132 0698.7227 6 RESISTOR 422 1% .05W F TC= 04 -100 24546 CT3-1/8.TO422R-F
AG6R133 06880083 8 RESISTOR 1.96K 1% .125W F TC e 04 -100 24546 CT4-1/8.TO-1961F
AB6R134 07570288 1 15 RESISTOR 9.09K 19 .125W F TC = 0 +-100 18701 5033R.1/8-T0-8091F
ABR138 06983157 3 RESISTOR 19.6K 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-1962F
A6R136 06983161 9 RESISTOR 38.3K 196 .125W F TC = 0+ -100 24546 CT4.1/8.T0O3832.F
ABR137 07570463 4 1 RESISTOR 82.5K 1% .125W F TC =0+ -100 24546 CT4.1/8.T0-8252-F
AGR138 07570470 k1 1 RESISTOR 162K 19 .125W F TC = 0 4 -100 24546 CT4-1/8-T0-1623F
ASR139 0698-3457 6 RESISTOR 316K 1% .125W F TC« 0+ -100 28480 0698-3457
A6R140 07570442 9 RESISTOR 10K 19 .125W F TC = 0+ -100 24546 CT4-1/8-T0-1002F
A6R141 07570288 1 RESISTOR 9.09K 19 .125W F TC = 04 -100 18701 5033R-1/8-T0-8091F
AG6R142 07570442 9 RESISTOR 10K 19 .125W F TC = 0 +-100 24546 CT4-1/8.T0.1002-F
ABR143 07570442 9 RESISTOR 10K 19 .125W F TC=0+-100 245486 CT4.1/8-T0-1002-F
ABR144 07570280 3 RESISTOR 1K 1% .125W F TC =0 +-100 - 24546 CT4.1/8.T0-1001-F
‘ A6R145 07570442 9 RESISTOR 10K 1% ,125W F TC = 0 +-100 24546 CT4-1/8-T0-1002.F
ABR146 07570444 9 RESISTOR 10K 19 .125W F TC = 0 +-100 24546 CT4.1/8-T0-1002-F
ABR147 07570280 3 RESISTOR 1K 1% .125W F TC» 0 +-100 24546 CT4.1/8.T0-1001-F
A6R148 07570442 ] RESISTOR 10K 1% .125W F TC = 0 +-100 24546 CT4-1/8.T0-1002F
A6R148 07570442 9 RESISTOR 10K 19% .125W F TC = 0+ -100 24546 CT4.1/8.T0-1002F
ABR150 07570280 3 RESISTOR 1K 196 .125W F TC = 0 + -100 24546 CT4.4/8-T0-1001-F
A6R151 06983160 8 4 RESISTOR 31.6K 19 .125W F TC= 0+ -100 24546 CT4.1/8.T03162.F
ABR152 0688-3160 8 RESISTOR 31.6K 1% .125W F TC= 0+ -100 24546 CT4.1/8.T03162F
ABR153 0698-3160 8 RESISTOR 31.6K 1% .125W F TC = 0 + -100 24546 CT4.1/8.703162.F
AGR154 0698-3440 7 RESISTOR 196 1% .125W F TC = 0 4 -100 24546 CT4.1/8-TO-196R-F
ABR155 0698-3440 7 RESISTOR 196 1% .125W F TC = 0 +-100 24546 CT4-1/8.TO-196R-F
ABR156 06983440 7 RESISTOR 196 1% .125W F TC = 0+ -100 24546 CT4.1/8.TO-196R-F
ABR157 0698-3440 7 RESISTOR 196 1% .125W F TC = 0+ -100 24546 CT4.1/8.TO-196RF
A6R158 0698-7219 6 1 RESISTOR 196 1% .05W F TC w0+ -100 24546 CT4-1/8-TO-196R-F
ABR15¢9 0698.7205 0 RESISTOR 51.1 1% .05W F TC= 0+ -100 24546 CT3-1/8.TOS1R1-F
A6R160 0698-7223 6 RESISTOR 422 1% .05W F TC =04 -100 24546 CT3-1/8.TO422R-F
A6R161 0698-7194 6 RESISTOR 17.8 19 .05W TF TC = 0+ -100 02995 5063
ABR162 0698.7223 -] RESISTOR 422 1% .05W F TC = 0+-100 24546 CT3-1/8.TO422R-F
ABR163 0698-7204 8 1 RESISTOR 46.4 1% .0SW F TC a0+ -100 24546 CT3-1/8.TO46R4-F
A6R164 0698-7212 9 RESISTOR 100 18 .O5SW F TC = 0+ -100 24546 CT3-1/8-TO-100RF

tRefer to Section 7 for update information. "Factory 3elected Component (Refer to Section ). A Errata part change.
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Replaceable Parts

Reference
Designation

ABR165-R200
ABR201
A6R202
A6R203
ABR204

ABR205
ABR206
ASR207
ASR208
ASR209

ASR210
A6R211
ABR212
ABR213
AGR214
ABR215

ABR216
ABR217
ABR218
ABR219
AB6R220

A6R221
A6R222
A6R223
A6R224
A6R225

A6R226
ABR227
ABR2288
A6R229
AGR230

ABR23Y
ABR232
AER233
ABR234
A6R235

A6R236
A6R237
ABR238
ASR239
A6R240
A6R241
ASR242

A6R243
A6R244
A6R245
A6R246
AB6R247

A6R248
ABR249
A6R250
ABR251
ABR252

HP Part
Number

06883334
06983334
0698-7243
0699-1421

06983618
0699-1360
06988-1360
0699-1360
0699-1360

06983618
0698-7243
0699-1356
0699-1421
0699-1360
0699-1360

0699-1360
0699-1360
0757-0440
07570442
06987243

0699.1356
06983618
0699-1360
0699-1360
0699-1360

0699-1360
0689-1364
06989-1365
0698-7236
06983452

0698-3452
07570442
0698-0083
07570442
0698-7244

2100-1986
0698.7284
0698-7284
0698-7219
0698-0083
07570442
07570280

07570442
07570442
0767-0442
07570438
06980082

2100-2031
076570442
0698-3432
07570438
07570442
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Qty.

WD W - -

tRefer to Section 7 for update information.
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Description

NOT ASSIGNED

RESISTOR 178 1% .SW F TC = 0+ -100
RESISTOR 178 1% .5W F TC» 0+ -100
RESISTOR 1.96K 1% .05W F TC= 0+ -100
RESISTOR 178 1% .125W F TC = 0 +-100

RESISTOR 82 5% 2W MO TC = 0 + -200

RESISTOR 46.4 196 .125W F TC= 0+-100
RESISTOR 46.4 196 .125W F TC = 0 +-100
RESISTOR 46.4 1% .125W F TC« 0+ -100
RESISTOR 46.4 19 .125W F TC = 0+ -100

RESISTOR 82 5% 2W MO TC = 0 + 200

RESISTOR 1.96K 1% .05W F TC = 0+-100
RESISTOR 31.6 19 .125W F TC = 0+-100
RESISTOR 178 1% .125W F TCw= 0+ -100
RESISTOR 46.4 19 .125W F TC = 0+ -100
RESISTOR 46.4 19 .125W F TC = 0+ -100

RESISTOR 46.4 19 .125W F TC = 0+ -100
RESISTOR 46.4 1% .125W F TC= 0+ -100
RF 7.5K 19 .125W

RESISTOR 10K 1% .125W F TC= 0+ -100
RESISTOR 1.96K 19 .05W F TC =0+ -100

RESISTOR 31.6 1% .125W F TC = 0 +-100
RESISTOR 82 5% 2W MO TC = 0+ -200

RESISTOR 46.4 1%
RESISTOR 46.4 1%
RESISTOR 46.4 19

RESISTOR 46.4 1%
RESISTOR 68.1 1%

125W F TC=0+-100
A25W F TC=0+-100
N25W FTC=04+-100

AW FTC=0+-100
N2SWFTCwe0+-100

RESISTOR 75 1% .125W F TC = 0+ -100
RESISTOR 1K 1% .05W F TC = 0 +-100
RESISTOR 147K 1% .125W F TC = 0 +-100

RESISTOR 147K 1% .125W F TC = 0+ 100
RESISTOR 10K 19 .125W F TC = 0 +-100
RESISTOR 1.96K 1% .125W F TC = 0+ -100
RESISTOR 10K 1% .125W F TC = 0 +-100
RESISTOR 2.15K 14 .05W F TC = 0+ -100

RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN
RESISTOR 100K 1%.05W FTC « 0+ -100
RESISTOR 100K 1%.05W FTC = 0 +-100
RESISTOR 100K 1%.05W FTC = 0+ -100
RESISTOR 1.96K 19 .125W F TC= 0+-100
RESISTOR 10K 19 .125W F TC = 0 +-100
RESISTOR 1K 196 .125W F TC = 0 +-100

RESISTOR 10K 1% .125W F TC= 0+ -100
RESISTOR 10K 1% .125W F TC = 0 +-100
RESISTOR 10K 1% .125W F TC= 0+ -100
RESISTOR 5.11K 1% .125W F TC = 0+-100
RESISTOR 464 1% .125W F TC= 04 -100

RESISTOR-TRMR 50K 10% C TOP-ADJ 1-TRN
RESISTOR 10K 1% .125W F TC = 04 -100
RESISTOR 26.1 1% .125W F TC = 0+ -100
RESISTOR 5.11K 1% .125W F TC = 0 + -100
RESISTOR 10K 1% .125W F TC= 0 +-100

Mfr.

Code

28480
28480
24546
26480

27167
28480
28480
28480
28480

27167
24546
28480
28480
28480
28480

28480
28480
24546
18701
24546

28480
27167
28480
28480
28480

28480
28480
05524
24546
24546

24546
24546
24546
24546
24546

73138
25456
25456
28480
24546
24546
24546

24546
24546
24546
24546
24546

73138
24546
03888
24546
24546

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number

075673334
06983334
CT3-1/8-T0-1861F
0699-1421

FP42-2.T00-82R0J
06989-1360
0699-1360
0699-1360
0699-1360

FP42-2.T00-82R0-J
CT73-1/8-T0-1861F
0688-1356
0689-1421
0689-1360
0699-1360

0688-1360
0698-1360
CT4-1/8-T0-1002F
5033R-1/8-T0-9091-F
CT3-1/8-T0-1961-F

0689-1356
FP42-2-T00-82R0J
0699-1360
0699-1360
0699-1360

0699-1360
0696-1364
CRCW1206F
CT3-1/8-T0-1001F
CT74-1/8-T0-1473F

CT4.1/8-T0-1473F
CT4-1/8-T0-1002-F
CT74-1/8-TO-1861F
CY4-1/8-T0-1002-F
CT3-1/8-T0-2151-F

82PR1K
0698.7284
06988-7284
CT4-1/8-TO-196R-F
CT74-1/8-TO-1961-F
CT4.1/8.T0-1002-F
CT74.1/8-T0-1001-F

CY4-1/8-T0-1002F
CT4-1/8-T0-1002-F
CT4-1/8-T0-1002F
CT4-1/8-T0-5111-F
CT4-1/8-T04640-F

82PRSOK
CT4.1/8.T0-1002.F
PMESS.1/8.T0-26R1-F
CT4-1/8.T0-5111.F
CT4-1/8.70-1002F

A Errata part change.



Model 8657A Replaceable Parts

Reference HPPart C Mfr.

‘ Designation Number D Qty. Description Code Mfr. Part Number
AGR253 07570401 0 RESISTOR 100 1% .125W F TC = 0+ -100 24546 CT4-1/8-TO-101F
ASR254 07570438 3 RESISTOR 5.11K 196 .125W F TC = 0+ -100 24546 CT4-1/8-T05111F
ASR255 07570438 3 RESISTOR 5.11K 19 .125W F TC = 0 + -100 24546 CT4-1/8-T0-8111-F
ASR256 0669-1421 2 RESISTOR 178 1% .125W F TC = 0+ -100 28480 0699-1421
ASR257 07570280 3 RESISTOR 1K 196 .125W F TC = 0+ -100 24546 CT4-1/8.T0-1001-F
ASR258 07570442 L RESISTOR 10K 1% .125W F TC =0+ -100 24546 CT4-1/8.T0-1002F
ASR258 0698-7218 (] 1 RESISTOR 196 1% .0SW F TC = 0+ -100 24546 CT4-1/8-TO-196R-F
ASR260 07570458 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-5112F
A6R261 07570458 7 RESISTOR 51.1K 1% ,125W F TC = 0 + -100 24546 CT4-1/8-T0-5112F
ASR262 06883157 3 RESISTOR 19.6K 19 .125W F TC = 0+ -100 24546 CT4-1/8-T0-1862F
A6R263 0688.7205 0 RESISTOR 61.1 19 .05W F TC = 0+-100 24546 CT3-1/8.-TO-61R1F
AER264 NOT ASSIGNED
AGR265 0699-1430 28480 0699-1430
A6R268 0609-1344 28480 0699-1344
ASR267 0699-1344 28480 0699-1344
A6R268 0698-3618 1 3 RESISTOR 82 53 2W MO TC = 0+ -200 27167 FP42-2-T00-82R0-J
AGR268 0699-1421 2 3 RESISTOR 178 1% .125W F TC = 0+ -100 28480 0699-1421
ASBR270 0688-7243 8 3 RESISTOR 1.96K 196 .0SW F TC = 0+-100 24546 CT3-1/8-T0-1961F
ASR271 0698-1360 8 RESISTOR 46.4 19 .125W F TC = 0+ -100 28480 0898-1360
ASR272 0698-1360 8 RESISTOR 46.4 19 .125W F TC = 0 +-100 28480 08991360
A6R273 0699-1360 8 RESISTOR 46.4 190 .125W F TC = 0 + 100 28480 0699-1360
A6R274 0699.1360 8 RESISTOR 46.4 19 .125W F TC = 0 +-100 28480 0698.1360
ABR301 0699-1968 3 2 RESISTOR 68.1 1% .0SW F TC = 0+ -100 24546 CT3-1/8.TO-68R1F
A6R302 0698-.7217 4 1 RESISTOR 162 1% .05W F TC = 0+-100 245486 CT3-1/8-TO-162R-F
A6R303 0699-1968 3 RESISTOR 68.1 1% .0SW F TC =04 -100 24546 CT3-1/8-TO-68R1-F
AER304 0698-7207 2 RESISTOR 61.9 1% .05W F TC = 0+ -100 24546 CT3-1/8-TO-61R9-F
A6R305 0699-2079 8 2 RESISTOR 82.5 1% .0SW TF TC =0 +-100 28480 0690-2079
A6R306° 2 0688-7260 7 2 RESISTOR 10K 1% .05W F TC =0+ -100 24546 CT3-1/8-T0-1002F
ABR307 0698-7205 [ RESISTOR 51.1 1% .05W F TC=0+-100 24546 CT3-1/8.TO51R1F
A6R308 0698-7236 7 RESISTOR 1K 1% .05W F TC = 0+ -100 24546 CT3-1/8-T0-1001F
A6R309 0698-7244 7 1 RESISTOR 2.15K 1% .05W F TC =0+ -100 24546 CT3-1/8.T0-2151-F
A6R310 0698.7253 8 RESISTOR 5.11K 1% .05W F TC = 0+-100 24546 CT3-1/8-T0-5111-F
ABR311 06983439 4 4 RESISTOR 178 1% .125W F TC = 0 +-100 24546 CT4.1/8-T0-178R-F
ASR212 0698-3439 ) RESISTOR 178 1% .125W F TC = 0+ -100 24546 CT4-1/8-T0-178R-F
ABR313 0699-1356 2 2 RESISTOR 31.6 1% .125W F TC = 0+-100 28480 0699-1356
AER314 0699-1356 2 2 RESISTOR 31.6 1% .125W F TC = 04 -100 28480 0699-1356
A6R31S 0699-1356 2 2 RESISTOR 31.6 1% .125W F TC =« 0 + -100 28480 0699-1356
A6R316 07570465 7 3 " RESISTOR 10K 1% .05SW F TC = 0 +-100 02995 5063)

ABR317 0698-7199 1 1 RESISTOR 28.7 1% .05W F TC = 0 +-100 24546 CT3.1/8.TO-28R7-F
A6R318 0698-7205 0 RESISTOR 51.1 1% .0SW F TC = 0+ -100 24546 CT3-1/8.TOSR1F
A6R319 0698-7220 9 ] RESISTOR 215 1% .0SW F TC = 0+-100 24546 CT3-1/8.TO-215R-F
AER320 0699-2079 8 2 RESISTOR 82.5 1% 05W TF TC = 0+ -100 28480 0699-2079
A6R321 0698-7260 7 3 RESISTOR 10K 1% .05W F TC = 0 +-100 02995 5063J
A6R322 0698-3437 2 RESISTOR 133 1% .125W F TC = 0 +-100 24546 CT4.1/8-T0-133R.F
ABR323 07570280 3 RESISTOR 1K 13 125W F TC = 0+-100 24546 CT4-1/8-T0-1001F
ABR324 07570280 3 RESISTOR 1K 1% .125W F TC =0 +-100 24546 CT4-1/8-T0-1001F
A6R325 0698-7203 8 4 RESISTOR 422 1% .05W F TC=0+-100 24546 CT3.1/8.TO-422R.F
ABRJ26 0698-7203 8 4 RESISTOR 422 1% .05W F TC =0 +-100 24546 CT3-1/8-TO422R-F
ABR327 07570394 0 RESISTOR 51.1 1% ,125W F TC = 0+ -100 24546 CT4-1/8-T0-51R1F
ABR328 0698-7236 7 RESISTOR 1K 1% .05W F TC = 0+ -100 S 24546 CT3-1/8-T0-1001F
ASR329 0698.7229 8 1 RESISTOR 511 1% .0SW F TC =0+ -100 24546 CT3-1/8.TOSVIRF
A6R330 0698-7236 7 RESISTOR 1K 19 .05W F TC» 0+ -100 24546 €T13.1/8.T0-1001-F
A6R331 0698-7203 8 4 RESISTOR 422 1% .05W F TC=0+-100 24546 CT3-1/8-TO422R-F
AER332 0698-7203 8 4 RESISTOR 422 1% .05W F TC = 0+-100 24546 CT3-1/8-TO422R-F
A6R333 07570394 0 RESISTOR 51.1 1% .125W F TC = 0 +-100 24548 CT4.1/8-T0OS1R1-F
ABR334 NOT ASSIGNED

tRefer to Section 7 for update information. "Factory Selecled Component (Kefer to Section 5). A Errata part change.
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Replaceable Parts

Reference
Designation

AGR335
A6R336
AGRI7
AGRI38
ABR339
A6RI40
AGR341
A6R342
A6R343
A6R344

ASR346
ABGR346
ASBR347
ABR348
ABRJ48

ABRISO
ABR351
ABR352
A6R353
ABR3IS4

ABR3S5
ABR356
A6R357
ABR358
ABR359
ABR360
ABR361
A6R362
A6R363-R369
A6R370
ABR371-R400
A6R401
A6R402
A6R403-R409
A6R410

ABR411
A6R412
A6R413
ABR414
A6R415

ASR416
ASRa17

A6R418
A6R418
ABR420

ABR421
ABR422

HP Part
Number

0698-3437

07570399
07570401
0688.7209
0698-0403
0688-7209

0698-3456
0698-3456

0688-7205

0698-7208
07570401
0698.7203
0688.7203

2100-2031
0698-7284
0698-7284
0699-1364
0698.1364
0699-1364
0689-1364
0698-7223

07570401

07570438
07570447

18100206

07570280

07570442
0698-0083

0698-3155
06980083

0688.7228
0698-7239
07570442

0698-6362
07570464

@ ® 0 O o N OO®

DRV

Qty.

- -

{Refer to Section 7 for update information.
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Description

NOT ASSIGNED

RESISTOR 133 1% .125W F TC=0+-100
NOT ASSIGNED

NOT ASSIGNED

RESISTOR 82.5 1% .125W F TC = 0 +-100
RESISTOR 82.5 19 .125W F TC= 0+ -100
RESISTOR 147 1% .0SW F TC= 04+ -100
RESISTOR 38.3 14 .05W F TC = 0 + -100
RESISTOR 147 1% .05W F TC= 0+ -100
NOT ASSIGNED

NOT ASSIGNED

RESISTOR 287K 1% .125W F TC = 0 +-100
RESISTOR 287K 1% .125W F TC = 0 +-100
NOT ASSIGNED

RESISTOR 51.1 1% .0SW F TC =04+ -100

NOT ASSIGNED

RESISTOR 51.1 18 .05W F TC=0+-100
RESISTOR 100 19 .125W F TC= 0 +-100
RESISTOR 42.2 1% .0SW F TC= 0+ -100
RESISTOR 42.2 1% .05W F TC= 0+-100

RESISTOR-TRAMRA 50K 10% C TOP-ADJ1-TRN
RESISTOR 100K 19 .05W FTC = 0 + -100
RESISTOR 100K 1% .05W FTC = 0 +-100
RESISTOR 68.1 1% ,125W F TC = 04 -100
RESISTOR 68.1 1% .125W F TC = 0+ -100
RESISTOR 68.1 19 .125W F TC = 0+ -100
RESISTOR 68.1 1% 125W F TC = 0+ -100
RESISTOR 422 1% .05W F TC = 0+-100
NOT ASSIGNED

NOT ASSIGNED

NOT ASSIGNED

RESISTOR 5.11K 1% .125W F TC = 0+ -100
RESISTOR 16.2K 1% .125W F TC = 0 +-100

NETWORK-RES 8-SiP 10.0KOHM X7

NOT ASSIGNED

RESISTOR 1K 1% .125W F TC = 0+ -100
NOT ASSIGNED

RESISTOR 10K 1% ,125W F TC = 0 +-100
RESISTOR 1.86K 1% .125W F TC=0+-100

RESISTOR 4.64K 1% .125W F TC = 0 +-100
RESISTOR 1.96K 1% .125W F TC = 0+ -100

RESISTOR 464 1% .0SW F TC= 0+ -100
RESISTOR 1.33K 1% .05W F TC=0+-100
RESISTOR 10K 1% .125W F TC = 0+ 100

RESISTOR 1K.1% .12W
RF 80.9K1% .125W

Mfr.
Code

24546

24546
24546
24546
24546
24546

24546
24546

24546

24546
24546
24546
24546

73138
24546
24546
28480
28480
28480
28480
24546

24546
24546

o1

24546

24546
24546

02895
24546

05524
02985

24546
28480

*Factory Selected Component (Refer to Section ).

Model 8657A

Mfr. Part Number

CT4-1/8.T0-133RF

CT4-1/8-T0-82RS-F
CT4-1/8.TO-82RS-F
CT3-1/8.TO-147R-F
CT3-1/8.TO38R3F
CT3-1/8-TO-147R-F

CT4-1/8-T0-2873-F
CT4-1/8-T0-2873-F

CT31/8TOSIRIF

CT3-1/18.-TOS1RI.F
CT4-1/8.YO-101F

CT3-1/8.TO42R2-F
CT3-1/8-TO42R2F

82PRS0K
CT3-1/8-TO1003F
CT3-1/8-TO1003-F
0699.1364
0698-1364
0698-1364
0699-1364
CT3-1/8-TO422R-F

CT4.1/8-T0-5111F
CT4-1/8-T0-1622F

208A103

CT4-1/8-T0-1001-F

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

SFR25H
CT4-1/8-TO-1961-F

CMF-50-2

5083J

CT4-1/8-T0-1002-F
0698-6362

A Errata part change.



Model 8657A ' Replaceable Parts

Reference HPPat C o D Mfr
. escription : Mfr. Part Number
‘ Designation Number D y P Code

ABR423 07570442 9 RESISTOR 10K 19 .125W F TC = 0 +-100 24546 CT4.1/8-T0-1002F
ABTP1-TP100 NOT ASSIGNED
ASTP101 1251-1556 7 CONNECTOR-SGL CONT SKT .0184N-BSC-S2 28480 1251-1656
AETP102-TP200 NOT ASSIGNED
A6TP201 1251-1556 7 CONNECTOR-SGL CONT SKT .018-N-BSC-SZ 28480 1251-1556
ABTP202 12511556 7 CONNECTOR-SGL CONT SKT .0184N-BSC-SZ 28480 1251-1556
A6TP203 1251-1556 7 CONNECTOR-SGL CONT SKT .018N-BSC-SZ 28480 12511556
A6TP204 1251-1556 7 CONNECTOR-SGL CONT SKT .O\B-INBSCSZA 28480 1251-1556
AETP20S 1261-1556 7 CONNECTOR-SGL CONT SKT .0184N-BSC-SZ 28480 1251-1556
ASTP208 12510600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 12510600
AETP207-TP00 NOT ASSIGNED
ASTP301 1251-1556 7 CONNECTOR-SGL CONT SKT .0184N-BSC-S2 28480 1251-1556
A6TP302 1251-1556 7 CONNECTOR-SGL CONT SKT .0184N-BSC-SZ 28480 1251-1556
ASTPI03 1251-1556 7 CONNECTOR-SGL CONT SKT .0184N-BSC-SZ 28480 1261-1556
AETP304-TP400 NOT ASSIGNED
A6TP401 12510600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 12510600
ASU1AUN00 NOT ASSIGNED ’
A6U101 1820-7278 3 1 IC PRESCR ECL 52648 SP8e0EB
A6U102 1820-3485 2 1 IC PRESCR ECL 04713 MC12090L
A8U103 18260557 s 4 IC OP AMP GP QUAD 14-DIPC PXQ 27014 LM348J
A6U104-U200 NOT ASSIGNED
AsU201 1826-2168 5 IC RF/IF AMPL IF 4-CUSTOM PKG 24538 MSA0385
ABU202 1826-2168 6 1 IC RF/IF AMPL IF 4-CUSTOM PKG 24539 MSA 0485
ABU203-U206 NOT ASSIGNED
A8U207 18260753 3 2 IC OP AMP LOW.BIAS-H-IMPD QUAD 14-DIP-C 04712 MC340048BL
A8U208-U300 NOT ASSIGNED
ABUJ01 09550145 9 1 U-WAVE MIXER 1 GHZ MAX 28480 09550145
ABU302 18260371 1 IC OP AMP LOW-BIAS-H-IMPD TO-99 PKQ 27014 LF256H
A8U303 1826-2175 5 IC RFIIF AMPL IF 4-CUSTOM PKG 24539 MSA-0385
A6U30« 1826-2168 ] IC RF/IF AMPL IF 4.CUSTOM PKG 24539 MSA-0385
A6U305-U400 NOT ASSIGNED

. ABUM401 18260180 [¢] 1 IC TIMER TTL MONOVASTBL 18324 NESSSN
A6U402-U409 NOT ASSIGNED
A6U410 1820-5480 ] 1 IC DAVRA 5810AP10 28480 1820-5490
AgUa11 1820-1422 3 IC MV TTL LS MONOSTBL RETRIG 01295 SN74LS 122N
ABW1-W201 NOT ASSIGNED
AEW202 12514670 2 CONNECTOR 3-PIN M POST TYPE 28480 12514670

12580209 ] JUMPER-REMOVABLE 2 POSITION; .200 IN 28480 12580209
tRefer to Section 7 for update informatioa. *Factory Selected Component (Refer 1o Section %). A Errata part change.
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Replaceable Parts

Reference
Deslignation

A7

A7
ATC1

ATC2
ATC3
A7C4
A7CS
A7C6

ATC7
A7C8
A7C9
A7C10
A7C1

A7C12
A7C13
A7C14
A7C15
A7C16

A7C17
A7C18

ATMP1
ATMP2
ATMP3
A7MP4
ATMPS

HP Part
Number

08657-60111
01604498

01604408
01604498
01604498
01604498
01604498

01604491
01604491
01604491
01604491
01604491

01604491
01604488
01604498
01604498
01604498

01604498
01604498

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

@ o ®mo - - 4 e s a oo o®®oo Y

]

[-2 -2 - N

Qty.

tRefer to Section 7 for update information.
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Description

200MHZ LOW-PASS FILTER ASSEMBLY
CAPACITOR-FXD 5.6PF +-5PF 200VDC CER

CAPACITOR-FXD 5.6PF +-SPF 200vDC CER
CAPACITOR-FXD 5.6PF + -.5PF 200VDC CER
CAPACITORFXD 5.6PF + -.5PF 200vDC CER
CAPACITORFXD 5.6PF +-.5PF 200vVDC CER
CAPACITORFXD 5.6PF + -.6PF 200VDC CER

CAPACITORFXD 8.2PF +-5PF 200VDC CER
CAPACITORFXD 8.2PF +-.5PF 200VDC CER
CAPACITORFXD 8.2PF + ..5PF 200VDC CER
CAPACITOR-FXD 8.2PF + - 5PF 200VDC CER
CAPACITOR-FXD 8.2PF +-.5PF 200VDC CER

CAPACITORFXD 8.2PF +-5PF 200VDC CER
CAPACITOR-FXD 5.6PF + -SPF 200vDC CER
CAPACITOR-FXD 6.6PF + -.5PF 200VDC CER
CAPACITOR-FXD §.6PF + -5PF 200VDC CER
CAPACITOR-FXD 5.6PF + -.5PF 200VDC CER

CAPACITORFXD 5.6PF «+ -.5PF 200VDC CER
CAPACITORFXD 5.6PF «+-5PF 200VDC CER

CUP SEMI-R GRND
CUP SEMI-R GRND
SPACER-PRESS-N 0.188 INLQ; 0.143 IN 1D
SPACER-PRESS-IN 0.188 IN L@; 0.143 IN ID
SPACER-PRESS-IN 0.188 IN LG; 0.143 IN ID

Mfr.
Code

28480
28480

28480
28480

28480
28480

28480
28480
28480
28480
28480

26480
28480
28480
28480
28480

28480
28480

28480
28480
00000
00000
00000

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number ‘

0865760111
01604408

01604488
01604498
01604498
01604498
01604498

01604491
01604481
01604401
01604491
01604491

01604491
01804488
01604498
0160-4498
01604498

01604498
0160-4488

0865600133
0865600133
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

A Errata part change.



Model 8657A Replaceable Parts

Reference HPPat C Descri Mir
. escription . Mfr. Part Number
‘ Designation Number D y P Code
A8 0865760163 7 1 FREQUENCY MULTIPLIER ASSEMBLY 28480 0865760163
ASCH 0180-2207 5 CAPACITOR-FXD 100UF +-10% 10VDC TA 56289 150D107X9010R2
ABC2 01604040 (] CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01604040
ASC3 01804040 ] CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
ASC4 01604040 6 CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01604040
ABC5*° 01604527 4 4 CAPACITOR-FXD 56PF + 5% 200VDC CER 0 + 30 26480 01604527
AsC8 01604040 8 CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01804040
ASC7 01604793 (-] 1 CAPFXD 6.8PF 100 V 09969 RPA10COGERSD100
A8Ce 01604527 4 CAPACITORFXD 56PF + 5% 200VDC CER 0+ 30 28480 01604527
ASCo 01604527 4 CAPACITOR-FXD 56PF + -5% 200VDC CER 0+ -30 28480 01604527
ASC10 01604040 [} CAPACITORFXD 1000PF + -S% 100VDC CER 28480 01604040
ASC11y 01604040 ] CAPACITOR-FXD 1000PF +-8% 100VDC CER 28480 01604040
ABC12 01604040 [} CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 016804040
ABCI13 01604618 4 1 CAP-FXD 3.9PF 200 V - 09969 RPE121-105C0G3RIC200V
ASC14 01604040 [} CAPACITOR-FXD 1000PF +-6% 100VDC CER 28480 01604040
ABC1S 01604040 [ CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01604040
A8C16 01604040 (] CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
A8C17 01603879 7 1 CAP-FXD 0.01UF 100 V 09969 RAPE121-105X7R103M100V
ASC18 0160-2243 7 1 CAPACITOR-FXD 2.7PF +-25PF $00VDC CER 28480 0160-2243
ABC19 01604524 1 CAP-FXD 24PF 200 V 09969 RPE121-105C0G240J200V
A8C20 01603878 6 CAPACITOR-FXD 1000PF +-209% 100VDC CER 28480 01603878
AsC21 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A8C22 01604040 [ CAPACITOR.FXD 1000PF + 5% 100VDC CER 28480 01604040
ABC23 0160-6705 4 CAPACITOR-FXD 27PF + -5% 200VDC CER 0+ 30 28480 0160-6705
ABC24 01604040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
ABC25 0160-4040 L] CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01604040
ABC28 01604040 [} CAPACITOR-FXD 1000PF + 5% 100VDC CER 28480 01604040
AsC27 01604040 6 CAPACITOR.FXD 1000PF +-5% 100VDC CER 28480 01604040
A8C28 0160-3873 1 CAPACITOR-FXD 4.7PF + -.5PF 200VDC CER 28480 01603873
ABC29 01603873 1 CAPACITOR-FXD 4.7PF «+-.5PF 200VDC CER 28480 01603872
A8C30 0160-5254 6 1 CAP-FXD 1.5PF 100 V 09969 RPA10COQIRSC100
ABC31 01210448 8 CAPACITOR.V TRMR-CER 2.5-5PF 63V PC-MTG 28480 01210448
ABC32 01603029 1] CAPACITOR-FXD 7.5PF +-5PF 100VDC CER 28480 01603029
ASC33 01604518 3 CAPACITOR.FXD 3.9PF + -5PF 200VvDC CER 28480 01604518
A8C34 01604527 4 CAPACITOR-FXD 56PF +-5% 200VDC CER 0+ -30 28480 01604527
A8C35 01604382 9 CAPACITOR-FXD 3.3PF +.25PF 200VDC CER 28480 01604382
A8C36 01604498 8 4 CAP-FXD 5.6PF 200 V 09969 RPE121.105C0G5R6D200V
ABC37 01604498 8 CAP-FXD 5.6PF 200 V 09969 RPE121.1056C0G5R6D200V
ABC38 01603878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 01603878
A8C39 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100vDC CER 28480 0160-3878
ABC4a0° 01603878 6 27 CAPACITOR.FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A8C4t 01604383 0 CAPACITOR-FXD 6.8PF +-5PF 200VDC CER 20932 5024E0200RD68SD
A8Ca2 01604040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
ABC4d 01603878 6 CAPACITOR-FXD 1000PF +-20% 100VOC CER 28480 0160-3878
A8C44 0160-3878 6 CAPACITOR.FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A8C45 01604040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 01604040
tRefer to Section 7 for update information. "Factory Selected Component (Refer to Section 5). A Errata part change.
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Replaceable Parts

Reference
Designation

ABCS6
ABCS7
ABC58
A8C60

AsCét
A8C62
A8C83

ABJ4

AsL1

ABL3
AsL4
ABLS

A8L6
A8L7
A8L8
ABLY
ABL10

ABL11
AsL12
A8L13
ABL14
A8L1S

ABL16
AsL17
AsL18
ABL19
AsL20

AsL21
AsL22
ABL23
ABL24
ABL2S

AsL26
AsL27
AsL28

ABL30

HP Part
Number

0160-2234
01604521
01604040

01604518

01604040

01603878
01603875

01604382
01604490
01603878
01210448

01210443
01604517
01604522
12000507
12000507
1250-1626
21800124
28500078
1250-1626
21900124
28500078

8100-3560
81400141

91003922

$100-2251

9100-3922

8100-22561

81003822

9100-2251

o ® b O O©O® © w o ;o O ® -

(-]

0

a4

0

Qty.

tRefer to Section 7 for update information.
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Description

EXCEPT OPTION 022

CAPACITOR-FXD .51PF +-.25PF 500VDC CER
CAPFXD 12PF 200 V

CAPACITOR-FXD 1000PF + 5% 100VDC CER

PART IS ETCHED TRACE ON CIRCUIT BOARD
CAPACITORFXD 3.9PF + -.5PF 200VDC CER

PART IS ETCHED TRACE ON CIRCUIT BOARD
CAPACITOR-FXD 1000PF + 5% 100VDC CER
PART IS ETCHED TRACE ON CIRCUIT BOARD
CAPACITOR-FXD 1000PF +-20% 100VDC CER
CAQICTOR 22P 200 V

CAPACITOR-FXD 3.3PF +.26PF 200VDC CER
CAPACITOR-FXD 1.8PF + -.25PF 200VDC CER
CAPACITOR-FXD 1000PF «+-20% 100VDC CER
CAP-VAR 5PF 2.5PF 63 V

CAP-VAR 9PF 3PF 160 V
CAP-FXD 1.2F 200 V
CAPFXD 13PF 200 V

SOCKETAC 16-CONT DIP-SLDR

SOCKET-IC 16-CONT DIP-SLDR
CONNECTOR-RF SMC M PC 50-OHM
WASHER-LK INTL T NO. 10 .1854N-ID
NUTHEX-DBL-CHAM 10-32-THD .0674N-THK

CONNECTOR-RF SMC M PC 50-OHM
WASHER-UK INTL T NO. 10 .1954N-ID
NUT-HEX-DBL-CHAM 10-32-THD .0674N-THK

INDUCTOR RF-CH-MLD 5.6UH + -5%

INDUCTOR RF-CH-MLD 680NH 10% .1050X.26LG

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

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

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

INDUCTOR RF-CH-MLD 220NH 10% ,105DX.26L.G

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

INDUCTOR-FIXED 120-1300 HZ

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

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

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

PART 1S ETCHED TRACE ON CIRCUIT BOARD

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

PART IS ETCHED TRACE ON CIRCUIT BOARD
INDUCTOR RF-CH-MLD 220NH +-10%

PART 1S ETCHED TRACE ON CIRCUIT BOARD

Mfr.
Code

28480
09969
28480

28480

28480

28480
28480

28480
28480
28480
09535

52763
28480
09969
28480
28480
28480
28480
28480
28480
28480
28480

91637
28480

28480

28480

28480

28480

28480

91637

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number ‘

0160-2234
RPE121-105C0G 1204200V
01604040

01604518

01604040

0160-3878
016040440

01604382
01604480
01603878
528001 A 2.5-5
300-427-204
01604517
RPE121.105C0G130J200V *
12000507
12000507
1250-1626
21800124
28500078
1250-1626
21900124
28500078

IM4 5.6UH 5%

9140-0141 ‘

91003922

9100.2251

9100-3922

9100-2251

81003922

IM-2 .22UH 10%

A Errata part change.



Model 8657A

Reference
Designation

AdLet
ABL42
ABL43
ABL44
A8L4S
ABL46
ABL4T-ABLSS
ABLS?

ABMP1
ABMP2
ABMP3

ABR11
A8R12
ABR13
ABR14
ASR15

ABR16
A8SR17
ASR18
ABR18
ABR20

{Refer to Section

HP Part

€ a
ty.
Number D Y
9135-0081 1 2
91350071 1
0100-2251 0
81350071 1
91350069
8100-2247
9100-2251 0
91003922 4
0865600099 1 1
0865600133 4
1251-2194 1 1
1854-1050 4
1854.1050 4
18540632 [
18530020 4
18540632 6
18540696 2
1854.0247 9
12000173 5

18540247 9
12000173

L)

075670294
06983439
0698-0388
0688-3443
0757-0424

~NOo L L@

06983153
07570398
07570140
07570424
06983153

@ NN L

2100-2030
07570424
07570398
07570278
06983163

O DO b N

07570346
07570424
06984037
07570346
07670424

NNO NN

7 for update information.

Description

EXCEPT OPTION 022

PART IS ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUIT BOARD
INDUCTOR RF-CH-MLD 62NH + -5.806%

PART IS ETCHED TRACE ON CIRCUIT BOARD
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 CIRCUIT BOARD
INDUCTOR RFCH-MLD 62NH + -6.806%
INDUCTOR RF-CH-MLD 220NH 10% .105DX.26LG

INDUCTOR RF-CH-MLD 62NH + -5.806%

PART IS ETCHED TRACE ON CIRCUIT BOARD
PART IS ETCHED TRACE ON CIRCUIT BOARD
IDCTR 3 ONH 5%

COILMLD .vUH

INDUCTOR RF-CH-MLD 220NH 10% .105DX.26L.Q
NOT ASSIGNED

INDUCTOR-FIXED 120-1300 HZ

MULTI GROUND TAB
CLIP SEMI-R GRND
CONNECTOR-SGL CONT SKT .0214N-BSC-S2

TRANSISTOR NPN S| PD » 180MW FT = 5GHZ
TRANSISTOR NPN S! PD = 180MW FT = SGHZ
TRANSISTOR NPN Si PD = 180MW FT = 4GHZ
TRANSISTOR PNP S| PD « 300MW FT = 150MH2
TRANSISTOR NPN SI PD = 180MW FT = 4GHZ

TRANSISTOR NPN S1 TO-72 PD = 200MW
TRANSISTOR NPN Si TO-39 PD = 1W FT = 800MHZ
INSULATOR-XSTR DAP-GL

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

RESISTOR 17.8 1% .125W F TC = 0+ -100
RESISTOR 178 1% .125W F TC = 0 +-100
RESISTOR 178 1% ,125W F TC = 0 +-100
RESISTOR 287 1% .125W F TC « 0+ -100
RESISTOR 1.1K 1% .125W F TC = 0 +-100

RESISTOR 3.83K 1% .125W F TC = 0+ -100
RESISTOR 75 1% 125W F TC = 0+ -100
RESISTOR 10 1% .125W F TC= 0 +-100
RESISTOR 1.1K 1% 125W F TC =« 0+ -100
RESISTOR 3.83K 1% .125W F TC = 0 +-100

RESISTOR 237 1% .125W F TC = 0 + -100
RESISTOR 1.1K 1% .125W F TC = 0 +-100
RESISTOR 75 1% .125W F TC « 0 +-100
RESISTOR 1.78K 1% .125W F TC = 0+ -100
RESISTOR 3.83K 1% .125W F TC = 0+ -100

RESISTOR 10 1% ,125W F TC =0 +-100
RESISTOR 1.1K 19 .125W F TC = 0+ -100
RESISTOR 46.4 1% .125W F TC« 0 +-100
RESISTOR 10 19 .125W F TC = 0+ -100
RESISTOR 1.1K 1% 125W F TC = 0+ -100

Mfr.
Code

24226

24226
28480

24226

28480
28480
28480

28480

28480
28480
28480

25403
25403
25403
28480
25403

28480
28480
28480

28480
28480

19701
28480
24546
24546
24546

24546
24546
24546
24546
24546

28480
24546
24546
24546
24546

24546
24546
24546
24546
24546

*Factory Sclected Component (Refer to Section 5).

Replaceable Parts

Mfr. Part Number

10M062X-1

10M062X-1
8100-2251

10M062X-1

91350069
9100-2247
9100-2251

81003922

08656-000998
08656-00133
1251-2194

BFR91A
BFR91A
BFR-91
18530020
BFR-91

18540696
18540247
12000173

18540247
12000173

MF4C1/8-T0-17R8-F
069834239
C4-1/8-T0-178RF
C4-1/8-T0-287R-F
C4-1/8-T0-1101-F

C4-1/8-T0-3831-F
C4-1/8-T0-75R0-F
C4-1/8-T0-10R0-F
C4.1/8-TO-1101F
C4.1/8-T0-3831-F

2100-2030

C4-1/8-T0-1101-F
C4.1/8-T0-75R0F
C4.1/8-T0-1781F
C4-1/8-TO-3831-F

C4-1/8-T0-10R0-F
C4-1/8-T0-1101-F
C4-1/8-T0O46R4-F
C4-1/8-T0-10R0F
C4-1/8-T0-1101-F

A Errata part change.
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Replaceable Parts

Reference
Designation

AsU1

ABW1
ABW2
AsW3
ASW4R
A8Z1

HP Part
Number

0698-3153
06883153
07570398
075670698
06083439

06883151
07570278
07570424
07570348
06083153

07570180
07570398
06983444
06084037
07570421

06984037
07570398
07570401
07570278
8190-0008
0699-1361

08550145

08656-20018
81504927
8150-04598
81510013

dON MO O NO N s~ 0 rD@©

© o s O

Qty.

tRefer 1o Section 7 for update information.
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Description

EXCEPT OPTION 022

RESISTOR 3.83K 1% .125W F TC = 0 +-100
RESISTOR 3.83K 1% .125W F TC = 0+ -100
RESISTOR 75 1% .125W F TC = 0+ 100
RESISTOR 100 1% .125W F TC= 0+ -100
RESISTOR 825 1% .125W F TC= 0+ -100

RESISTOR 1.1K 196 .125W F TC = 0 +-100
RESISTOR 100 19 .125W F TC = 0 +-100
RESISTOR 1.1K 18 .125W F TC = 0+ -100
RESISTOR 10 19 .125W F TC = 0+ -100
RESISTOR 3.83K 1% .125W F TC = 0+ -100

RESISTOR 100 1% .125W F TC = 0+ -100
RESISTOR 75 1% .125W F TC = 0+-100

RESISTOR 31.6 1% .125W F TC » 0 +-100
RESISTOR 46.4 1% .125W F TC = 0 +-100
RESISTOR 825 1% .125W F TC = 0+ -100

RESISTOR 46.4 1% .125W F TC » 0+ -100
RESISTOR 75 1% .125W F TC = 0+ -100
RESISTOR 100 1% .125W F TC = 0+ -100
RESISTOR 1.78K 1% .125W F TC » 0 + -100
0 OHM RESISTOR

NOT SEPARATELY REPLACEABLE
NOT SEPARATELY REPLACEABLE
NOT SEPARATELY REPLACEABLE

MIXER-DBL BALANCED FREQ = 1 TO 1000 MHZ

CABLE SEMI-RIGID
WIRE JMP 24 .100
HL5 WIRE AWB/R
BARE WIRE 22G

Mfr,
Code

24548
24546
24548
28480
28480

28480
28480
24546
24546
24548

28430
24548
28480
24546
24546

24546
24546
24546
24546
28480
28480

28480

28480
28480
28480
28480

"Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number ‘

C4-1/8-T0-3831F
C4-1/8.T0-3831F
C4-1/8-T0-76R0F
07570698
06983429

08983161
07570276
C4-1/8-TO-1101F
C4-1/8-T0-10R0F
CA-1/8-T03831F

0757.0180 ;
C4-1/8.T0-75R0F
06983444
C4-1/8-T046R4-F
C4-1/8.T0O-825R-F

C4-1/8-T0-46R4-F
C4-1/8-T0-75R0-F
C4-1/8.T0-101-F
C4.1/8-T0-1781F
8180-00005
0688-1361

08550145

08656-20018
81504927

81500458
81510013

A Errata part change.



Model 8657A

Reference

HP Part

¢ Qty.

Designation Number D

A8

A8 08657-60998 6 1

A8C1 0180-2207 3 1

AsC2 01604040 6 26

ABC3 01604040 6

ASC4 01604040 8

ASCS 01604527 4 a

ABC6 01604040 6

ASC7 01604793 6 1

ASC8 01604527 4

ABCo 01604527 4

A8C10 01604040 6

ABC11 01604040 [

ABC12 01604040 [

ABC13 01604618 4 1

A8C14 01604040 6

ABC15 01604040 6

ABC16 01604524 1 2

ABC17 0160-3879 7 1

ABC18 01604799 2 1

ABC19 01604524 1

ABC20 01604040 6

ABC21 01604040 6

ABC22 01604040 6

A8C22 01604493 3 1

ABC24 01604040 6

A8C25 01604040 3

ABC26 01604040 6

ABC27 01604040 6

ABC28 0160-3873 1 2

ABC29 0160-3873 1

ABC30 0160-5254 6 1

ABC31 01210448 8 2

ABC32 01603029 9 1

ABC33 01604386 3 s

ABC34 01604527 4

ABC3S 01604382 9 1

ABC36 01604498 8 4

ABC37 01604498 8

ABC38 01604040 6

A8Cag 01604386 3

A8C40 01604040 6

ASC41 01604040 6

ABC42 01604040 6

ABC43 01604040 6

A8Ca4 01604040 6

ABC4S 01604040 6

tHefer 10 Section 7 for update information.

Description

OPTION 022 ONLY

FREQUENCY MULTIPLIER

CAP-FXD 100UF 10 V TA
CAPFXD 1000PF 100 V
CAPFXD 1000PF 100 V
CAPFXD 1000PF 100 V
CAP-FXD 56PF 200 V

CAP-FXD 1000PF 100 V
CAP-FXD 6.8PF 100 V
CAPFXD 56PF 200 V
CAP-FXD 56PF 200 V
CAP-FXD 1000PF 100 V

CAP-FXD 1000PF 100 V
CAP-FXD 1000PF 100 V
CAP-FXD 3.9PF 200 V

CAP-FXD 1000PF 100 V
CAP-FXD 1000PF 100 V

CAP-FXD 24PF 200 V
CAP-FXD 0.01UF 100 V
CAP-FXD 2.2PF 100 V
CAP-FXD 24PF 200 V
CAP-FXD 1000PF 100 V

CAP.FXD 1000PF 100 V
CAP-FXD 1000PF 100 V
CAP-FXD 27PF 200 V

CAP-FXD 1000PF 100 V
CAP-FXD 1000PF 100 V

CAP.FXD 1000PF 100 V
CAP-FXD 1000PF 100 V
CAP-FXD 4.7PF 200 V
CAP-FXD 4.7PF 200 V
CAP-.FXD 1.5PF 100 V

CAP-VAR S5PF 2.5PF 63 V
CAP-FXD 7.5PF 100 V
CAP-FXD 33PF 200 V
CAP-FXD 56PF 200 V
CAP-FXD 3.3PF 200 V

CAP-FXD 5.6PF 200 V
CAP-FXD 5.6PF 200 V
CAP-FXD 1000PF 100 V
CAP-FXD 33PF 200 V
CAP-FXD 1000PF 100 V

CAP-FXD 1000PF 100 V
CAP-FXD 1000PF 100 V
CAP-FXD 1000PF 100 V
CAP-FXD 1000PF 100 V
CAP-FXD 1000PF 100 V

Mfr.
Code

28480

56289
09969
09968
08969
08969

09968
09969
09969
08969
09969

09869
08969
09969
09969
09969

09968
09969
09969
08969
08969

09969
09969
08969
09969
038969

09969
03969
08869
09969
08969

09535
28480
04222
08869
09969

09969
09969
09969
04222
09969

09969
099698
09969
09969
09969

*Factory Selected Compouent (Kefer 1o Section 9).

Replaceable Parts

Mfr. Part Number

08657-60888

150D107X9010R2

RPE121.105C0G102J100V
RPE121-105C0G102J100V
RPE121-105C0G102J100V
RPE121-105C0Q560J200V

RPE121-105C0G102J 100V
RPA10C0Q6R8D100

RPE121-105C0Q560J200V
RPE121-105C0G560J200V
RPE121.105C0Q102J100V

RPE121-105C0G102J100V
RPE121.105C0G102J100V
RPE121-105C0G3RIC200V
RPE121-105C0G102J 100V
RPE121-105C0G102J100V

RPE121.106C0G240J200V
RPE121-105X7R103M 100V
RPA10COG2R2C 100

RPE121.105C0G240J200V
RPE121-105C0G102J100V

RPE121-105C0G@102J100V
RPE121.105C0G 1024100V
APE 121105C0OG270J200V
RPE121-105C0Q 1020100V
RPE121.105C0G102J100V

RPE121-105C0G 1024100V

RPE121-105C0G 1024100V

RPE121-105C0G4R7D200V
RPE121-105C0G4R7D200V
RPA10COG1RS5C 100

528001 A 255

0160-3029

SR152A330JAA

RPE 121-105C0G560J200V
RPE121-105C0G3RIC200V

RPE121-105C0G5RED200V
RPE121.105C0Q5RED200V
RPE121.105C0G102J100V
SR152A330JAA
RPE121-105C0GQ102J100V

RPE121-105C0G 1024100V
RPE121-105C0G102J100V
RPE121-105C0G102J100V
RPE121-105C0G 1024100V
RPE121.105C0G102J100V

A Errata part change.
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Replaceable Parts

Reference HP Part C Qty
Designation Number D :

A8

ABC46 01604386 3

ABCA7 01604521 8 1

ASC48 01604040 6

ASC49

ASCS0 01604386 3

ASC51

ASCS2 01604386 3

ASC53

ASC54 01604040 6

ABC55 0160-3875 8

ABCS6 01604381 -8 1

ABCS? 0160-4490 0 1

ABCS8 01604040 6

ABCS59 0160-4498 8

ABC60 01210448 8

ABCE1 01210443 3 1

ABCE2 01604517 2 1

ABC63 01604522 8 1

ABC64 01604387 4 1

ABCR1 1901-1096 9 1

ABJ1 12500835 1 2

ABJ2 1250-0835 1

A8J3 1250-1626 0 2
21900124 4 2
29500078 9 2

ABJ4 1250-1626 0
2190-0124 4
20500078 9

ABJS 1251.2194 1 4

A8JE 1251-2184 1

ABJ7 1251-2194 1

ABJS 1251.2194 1

ABJ9 1251-1556 7 7

ABJ1D 12511556 7

AsL1 9100-3560 ] 1

ABL2 91400141 7 1

ABL3.LS

ABL7 91003922 4 4

ABLS

ABL10

A8L11 9100-2251 0 6

AsL12-L15

ABL16 91003922 4

ABL18-L23

tRefer to Section 7 for update information.

6-62

it Mfr.
Description Code
OPTION 022 ONLY
CAP-FXD 33PF 200 V 04222
CAP-FXD 12PF 200 V 09969
CAP-FXD 1000PF 100 V 08969
NOT ASSIGNED
CAPFXD 23PF 200 V 04222
NOT ASSIGNED
CAP-FXD 33PF 200 V 04222
NOT ASSIGNED
CAP-FXD 1000PF 100 V 09969
CAOICTOR 22P 200 V 28480
CAP-FXD 1.5PF 200 V 08969
CAPFXD 1.8PF 200 V 09969
CAP-FXD 1000PF 100 V 06969
CAP-FXD 5.6PF 200 V 08969
CAP-VAR 5PF 2.5PF 63 V 08535
CAP-VAR 9PF 3PF 160 V 52763
CAP-FXD 1.2F 200 V 28480
CAP-FXD 13PF 200 V 09969
CAP-FXD 47PF 200 V 09969
DIODE-PIN 28480
CONNECTOR-RF SMC M PC 50-OHM 24931
CONNECTOR-RF SMC M PC 50-OHM 24931
CONNECTOR-RF SMC M PC 50-OHM 88291
WASHER-LK INTL T NO. 10 .185-IN-ID 16178
NUT-HEX-DBL-CHAM 10-32.THD .067-IN-THK 28480
CONNECTOR-RF SMC M PC 50-OHM 98291
WASHER-LK INTL T NO. 10 .1985.IN-ID 16179
NUT-HEX-DBL-CHAM 10-32-.THD .067-IN-THK 28480
CONNECTOR-SGL CONT SKT .021.IN-BSC-S2 00779
CONNECTOR-SGL CONT SKT .021-IN-BSC-S2 00779
CONNECTOR.SGL CONT SKT .021-IN-BSC-S2Z 00779
CONNECTOR-SGL CONT SKT .021:IN-BSC-SZ 00779
CONNECTOR-SGL CONT SKT .02-IN-BSC-SZ RND 98291
CONNECTOR-SGL CONT SKT .02-IN-BSC-SZ RND 98291
INDUCTOR RF-CH-MLD 5.6UH +-5% 91637
INDUCTOR RF-CH-MLD 680NH 4+ -10% 91637
NOT ASSIGNED
INDUCTOR-FIXED 120-1300 HZ 28480
NOT ASSIGRED
NOT ASSIGNED .
INDUCTOR RF-CH-MLD 220NH +-10% 91637
NOT ASSIGNED
INDUCTOR-FIXED 120-1300 HZ 28480
NOT ASSIGNED
*Factory Selected Component {Refer 1o Section 5).

Model 8657A

Mf{r. Part Number

SR152A330JAA
RAPE121-105C0G120J200V
RPE121-105C0G102J100V

SR152A330JAA

SRIS2A330JAA

RPE121-105C0G102J100V
016040440

RPE110-120C0G1R5C200V
RAPE121-105C0G1ReC200V
APE121-105C0G102J100V
RPE121-105C0G5R6D200V
528001 A 2.5-§

300427-204

01604517
APE121.105C0G130J200V
RPE121.105C0G470J200V

1901.1096

37JR104-2
37JR104-2
500530279
500222
28500078

500530279
500222

26500078
3.3312720
33312720
3-3312720
33212720
006-4844-00-0-890
006-4844-00-0-990

IM4 5.6UH $%
IM-2 .68UH 10%

81003922

IM-2 .22UH 10%

91003922

A Errata part change.



Model 8657A

Reference HP Part c -
. Designation Number © 9% Description

A8 OPTION 022 ONLY

ABL24 9100-2261 0 INDUCTOR RF-CH-MLD 220NH +-10%

AsL25 91003822 4 INDUCTOR-FIXED 120-1300 HZ

AstL26 NOT ASSIGNED

AsL27 91003922 4 INDUCTOR-FIXED 120-1300 HZ

ABL28 NOT ASSIGNED

AsL29 9100-2251 0 INDUCTOR RF-CH-MLD 220NH +-10%

ABL30-L32 NOT ASSIGNED

A8L33 81350081 1 2 INDUCTOR RF-CH-MLD 62NH + -5.806%

ABL34-L38 NOT ASSIGNED

ABL39 81350071 1 INDUCTOR RF-CH-MLD 62NH + -5.806%

A8L40 9100-2251 0 INDUCTOR RF-CH-MLD 220NH + -10%

ABL41 9100-2251 4 INDUCTOR RF-CH-MLD 220NH +-10%

ABL42 NOT ASSIGNED

ABL43 NOT ASSIGNED

ABLa4 91350069 7 1 INDUCTOR 30NH + -5% 2.6D0-MMX6.6LG-MM Q= 60

A8L4S 9100-2247 4 1 INDUCTOR RF-CH-MLD 100NH + -10%

A8L46 9100-2251 ] INDUCTOR RF-CH-MLD 220NH +-10%

ABMP1 NOT ASSIGNED

ABMP2 7121461 LABEL INFO

ABMP3-14 50213273 CABLE HOLDER

ASMP15-18 29500078 NUT-HEX 10-32

ABMP19-22 21900124 WASHER-LK INT 10

ABMP23-24 12000173 B INSULATOR-XSTR DAP-GL

ABMP2S 0865600099 MULTI GROUND TAB

AsQ NOT ASSIGNED

AsQ2 NOT ASSIGNED

ABQRa 18540632 [] 2 TRANSISTOR NPN Si PD = 180MW FT = 4GHZ

ABQ4 1853-0020 4 1 TRANSISTOR PNP St PD = 300MW FT = 150MHZ

ABQ5 18540632 6 TRANSISTOR NPN S| PD = 180MW FT = 4GHZ

ABQS 18540696 2 t TRANSISTOR NPN SI TO-72 PD = 200MW

A8Q? 18540247 9 2 TRANSISTOR NPN SI TO-39 PD = 1W FT &« 800MHZ
12000173 5 2 INSULATOR-XSTR DAP-GL

AsQs 18540247 9 TRANSISTOR NPN SI TO-39 PD = tW FT = 800MHZ
12000173 5 INSULATOR-XSTR DAP-GL

A8R1 07570294 9 1 RESISTOR 17.8 +-19% .125W TF TC= 0+ -100

A8R2 0698-3439 4 2 RESISTOR 178 + 1% 125W TF TC = 0+-100

A8R3 07570398 4 5 RESISTOR 75 +-1% 125SW TF TC =0+ -100

ABR4 0698-3443 0 1 RESISTOR 287 +-1% .125W TF TC 2 0 +-100

A8RS 07570424 7 6 RESISTOR 1.1K +-1% 125W TF TC=0+-100

ABRS 06983153 9 5 RESISTOR 3.83K +-1% .125W TF TC =0+ -100

A8R? 07570398 4 RESISTOR 75 +-1% .125W TF TC = 0 + -100

A8R8 07570180 2 4 RESISTOR 31.6 +-1% .125W TF TC = 0+ -100

A8R9 07570424 7 RESISTOR 1.1K 4 1% .125W TF TC = 04 -100

ABR10 06983153 9 RESISTOR 3.83K +-196 .125W TF TC= 0 +-100

*Factory Selected Component {Refer to compouent selection procedure at the end of this parts tist.)

Mfr.
Code

91637
28480

28480

91637
24226
24226

81637
81637

24226

91637
91637

28480
28480
28480
28480
13103
28480

25403
2M627
25403

28480
28480
13103
28480
13103

18701
12498
D8439
12498
12498

12498
Da42g
D8439
12498
12488

Replaceable Parts

Mfr. Part Number

IM-2 .22UH 10%
91003822

91003922

IM-2 .22UH 10%
10M062X-1
10M062X-1

IM-2 .22UH 10%
IM-2 .22UH 10%

10M030X-1

iM-2 1UH 10%
IM-2 .22UH 10%

71214611
50213273
28500078
21900124
771786 DAP
0865600089

BFR91 )
XA228CP20-1
BFR91

18540696
18540247
771786 DAP
18540247
771786 DAP

5033R-1/8-T0-17R8-F
CT4-1/8-T0-178R-F
MK2
CT4-1/8-T0-287R-F
CT4-1/8-T0-1101-F

CT4.1/8.T0-3831-F
MK2
MK2
CT4-1/8-T0-1101F
CT4.1/8-T0-3831-F

A Errata part change
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Replaceable Parts

Reference
Designation

A8

A8R11
AsR12
ASR13
ASR14
ABR16

ABR16
ABR17
ABR18
ASR19
A8R20

ABR26
ASR27
ABR28

ABR30

AW
ABW2

AswWad
ABW4 S

ABZ1

6-64

HP Part
Number

2100-2030
07570424
0757-0398
07570278
06083153

07570346
07570424
06984037
07570346
0757-0424

06983153

07670388
07570180
06983439

06883151
07570276
07570424
07570346
06983153

07570180
07570398
06983444
06984037
07570180
06984037

0699-1361
1251-1556
1251-1556
12511556

1251-1556
1251.1556

1826-1724
1826-1724
1826-1724

08656-20018
81504927
81500459
81510013

09550145

(=X o]

LB -2 R VY- 3

N © NN OoO NN

»

© RN NN

ONO = BN

o o

b OO o>

©

Qty.

Description

OPTION 022 ONLY

RESISTOR-TRMR 20K 10% TKF TOP-ADJ 1.TRN
RESISTOR 1.1K +-1% .125W TF TC = 0+ -100
RESISTOR 75 +-1% .125W TF TC« 0+ -100
RESISTOR 1.78K +-19b .125W TF TC =0 +-100
RESISTOR 3.83K +-1% .125W TF TC = 0 +-100

RESISTOR 10 +-1% ,125W TF TC = 0 4-100
RESISTOR 1.1K +-1% .125W TF TC = 0+ -100
RESISTOR 46.4 +-1% .125W TF TC = 0 4 -100
RESISTOR 10 + .19 .125W TF TC =0 +-100
RESISTOR 1.1K +-1% .125W TF TC = 0+ -100

RESISTOR 3.83K +-1% .125W TF TC= 0+ 100
NOT ASSIGNED

RESISTOR 75 +-1% .125W TF TC = 0 + -100
RESISTOR 31.6 +-1% .125W TF TC= 0+ 100
RESISTOR 178 + 1% .125W TF TC = 0 +-100

RESISTOR 2.87K +-1% .125W TF TC = 0 + -100
RESISTOR 61.9 +-1% .125W TF TC = 0+ -100
RESISTOR 1.1K +-1% .125W TF TC = 0 +-100
RESISTOR 10 +-1% .125W TF TC = 0 +-100
RESISTOR 3.83K +-1% .125W TF TC = 0+ -100

RESISTOR 31.6 +-1% .125W TF TC = 0+ -100
RESISTOR 75 +-1% .125W TF TC = 0+ -100
RESISTOR 316 +-1% .125W TF TC = 0+-100
RESISTOR 46.4 +-1% .125W TF TC= 0+ -100
RESISTOR 31.6 + 1% .125W TF TC = 0+ -100
RESISTOR 46.4 +-1% .125W TF TC =0+ -100
NOT ASSIGNED

RACHIP 51.1 1»

CONNECTOR-SGL CONT SKT .02.IN.-BSC-SZ RND
NOT ASSIGNED
CONNECTOR-SGL CONT SKT .02:IN-BSC-SZ RND

CONNECTOR-SGL CONT SKT .024IN.8SC-SZ RND
CONNECTOR-SGL CONT SKT .02-IN-BSC-SZ RND
CONNECTOR-SGL CONT SKT .02-iN-BSC-SZ RND

NOT ASSIGNED

IC RF/IF AMPL 4-CUSTOM PKG
IC RF/F AMPL 4 CUSTOM PKG
1IC RF/NF AMPL 4.CUSTOM PKG

SR 2,18 NO CONN

WIRE 24AWG 1X24 105C
WIRE 24 AWG W/R
BARE WIRE 22G

U-WAVE MIXER 1 GHZ MAX

Mfr.
Code

73138
12498
D8439
12498
12498

D849
12498
Deads
Dea39
12498

12498

D8439
D8439
12498

12498
12498
12488
08439
12498

D84a39
D8a39
12498
D8439
D8439
D8439

28480
98291
98291
88291

98291
98291

24539
24539
24539

28480
01634
28480
28480

15542

Model 8657A

Mfr. Part Number

82PR20K
CT4-1/8-T0-1101F
MK2
CT4-1/8-T0-1781F
CT4-1/8-TO3821F

MK2
CT4-1/8-TO-1101F
MK2
MK2
CT4-1/8-T0-1101F

CT4-1/8-T0-3831F

MK2
MK2
CT4-1/8-TO-178RF

CT4-1/8-TO-2871F
CT4-1/8.T0-6192F
CT4-1/8-T0-1101-F
MK2

CT4-1/8-T0-3831-F

MK2
MK2
CT4.1/8-T0OJ16R-F
MK2
MK2
MK2

0699-1361

006-4844.00-0-890
006-4844-00-0-990
006-4844-00-0-990

006-4844-00-0-990
006-4844-00-0-890

MSA-0785
MSA-0785
MSA-0785

08656-20018
J0.100X0.125824
8150-0459
81510013

TFM2-10



Model 8657A

Reference
Designation

A9

AQ

A9AT1
ABAT2
ABAT3
A9AT4

A9J1
A8J2-J11

ASMP1
AIMP2
ASW1

T ABW2

A9W3

HP Part
Number

5061-4820
50614822
5061-4823
5061-4819

2200-0111
0535-0109
08657-21017

08657-21018

08657-21023

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

Description

ATTENUATOR ASSEMBLY

HET ASSEMBLY

60 DB ASSEMBLY

80 DB ASSEMBLY

REVERSE POWER ASSEMBLY

NOT ASSIGNED
NOT SEPARATELY REPLACEABLE

SCREW-MACH 4-40 .5-IN-LG PAN-HD-POZ!
NUTM DBLHX M5

CABLE SEMI-RIGID
A8JS "RF OUT TO A9J6 "IN" (60 DB)

CABLE SEMI-RIGID
ASJ7 "OUT" (60 DB) TO ASJB "IN" (80 DB)

CABLE SEMI-RIGID
A8JS "OUT (B0 DB) TO ASJ10 "IN" (REV POW)

Mtr.
Code

28480

28480

28480

28480

Replaceable Part:

Mfr. Part Number

5061-4820
5061-4822
5061-4823
5061-4819

ORDER BY DESCRIPTION
0535-0109
08657-21017

08657-21018

08657-21023

*Factory Selected Component (Refer to Section 5).



Replaceable Parts

Reference
Designation

A9A1

ASA1

A9AICY
ASA1C2
ASA1C3
ASA1C4
ASAICS

ASAI1CE
ASA1CT
ASA1CS8
ASA1CS
A9A1C10

ASAICH
A9A1C12
ASAIC13
ASAIC14

ASAI
A9A1J2-J11

ASA1LT
ASA1L2
ASAILI
ASAILY
AQAILS

A9AILE
AQAIL?
ASA1LS
ASAILY
ASAIL10

ASA1IL1Y
ASA1L12

ASAIMP1

A9A1R1
ASA1R2

6-66

HP Part
Number

08657-60101

0160-5469
0160-5469
0160-5469
0160-5468
0160-5469

0160-5469
0160-5469
0160-5469
0160-5469
0160-5469

0160-5469
0160-5469
0160-5469
0160-5469

1252-0277
1251-5595

9140-0137
9140-0137
9140-0137
9140-0137
§140-0137

9140-0137
9140-0137
9140-0137
9140-0137
9140-0137

$140-0137
9140-0137

0380-1680

0757-0441
0757-0441

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

Description

ATTENUATOR MOUNTING ASSEMBLY

CAPACITOR-FXD 1UF 10% 50VDC
CAPACITOR-FXD 1UF 10% 50vDC
CAPACITOR-FXD 1UF 10% 50vDC
CAPACITOR-FXD 1UF 10% 50vVDC
CAPACITOR-FXD 1UF 10% 50VDC

CAPACITOR-FXD 1UF 10% 50vVDC
CAPACITOR-FXD 1UF 10% 50vDC
CAPACITOR-FXD 1UF 10% S50VDC
CAPACITOR-FXD 1UF 10% 50VDC
CAPACITOR-FXD 1UF 10% 50VDC

CAPACITOR-FXD 1UF 10% 50vVDC
CAPACITOR-FXD 1UF 10% 50vDC
CAPACITOR-FXD 1UF 10% 50vDC
CAPACITOR-FXD 1UF 10% 50vDC

CONN-POST TYPE .100-PIN-SPCG 20-CONT

POLARIZING KEY-POST CONN
NOT SEPARATELY REPLACEABLE

INDUCTOR RF.CH-MLD 1MH 5%
INDUCTOR RF-CH-MLD 1MH 5%
INDUCTOR RF-CH-MLD 1MH 5%
INDUCTOR RF-CH-MLD 1MH 5%
INDUCTOR RF-CH-MLD 1MH 5%

INDUCTOR RF-CH-MLD 1MH 5%
INDUCTOR RF-CH-MLD 1MH 5%
INDUCTOR RF-CH-MLD 1MH 5%
INDUCTOR RF-CH-MLD 1MH 5%
INDUCTOR RF-CH-MLD 1MH 5%

INDUCTOR RF-CH-MLD tMH 5%
INDUCTOR RF-CH-MLD 1MH 5%

SPACER-PRESS-IN 0.188 IN LG: 0.143IN ID

RESISTOR 8.25K 1% .125W F TC=0+-100
RESISTOR 8.25K 1% .125W F TC=0+-100

Mfr.
Code

28480

28480
28480
28480
28480
28480

28480

28480
28480
28480

28480
28480
28480
28480

28480
28480

28480
2848C
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480

24546
24546

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number .

08657-60101

0160-5469
0160-5469
0160-5469
0160-5469
0160-5469

0160-5469
0160-5469
0160-5469
0160-5469
0160-5469

0160-5469
0160-5469
0160-5469
0160-5469

1252-0277
1251-5585

9140-0137
9140-0137
9140-0137
9140-0137
8140-0137

9140-0137
9140-0137
9140-0137

§140-0137
9140-0137 ‘
9140-0137
9140-0137

ORDER BY DESCRIPTION

CT4-1/8-T0-8251-F
CT4-1/8-T0-8251-F



Model 8657A Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part C qa Descripti Mfr.

A : . escription Mtr. Part Number

‘ Designation Number D vy P . Code
A0 08657-60105 7 1 AUDIO/POWER SUPPLY ASSY 28480 08657-60105
A10C NOT ASSIGNED
A10C2 NOT ASSIGNED
A10C3 0160-5469 5 CAPACITOR-FXD 1UF 10% 50vDC 28480 0160-5469
A10Ca 0180-2821 9 CAPACITOR-FXD 22UF +-20% 35VDC TA 28480 0180-2821
A10CS 0180-2821 9 CAPACITOR-FXD 22UF+-20% 35VDC TA 28480 0180-2821
AI0CE 0160-4791 4 CAPACITOR-FXD 10PF +-5% 100VDC CER 0+-30 28480 0160-4791
A10C7 0180-2815 1 2 CAPACITOR-FXD 100UF+-20% 10VDC TA 28480 0180-2815
A10C8 0160-5035 1 1 CAPACITOR-FXD .051UF +-2% 100VDC 28480 0160-5035
A10C9 0160-5036 2 1 CAPACITOR-FXD .27UF +-2% 100VDC 28480 0160-5036
A0C10 0180-2815 1 CAPACITOR-FXD 100UF+-20% 10VDC TA 28480 0180-2815
A10C11 0180-0375 4 1 CAPACITOR-FXD 68UF +-10% 20VOC TA 56289 1500686X902082
A10C12 0160-2225 5 1 CAPACITOR-FXD 2000PF +-5% 300VDC MICA 28480 0160-2225
A10C13 0160-0336 5 1 CAPACITOR-FX0 100PF +-1% 300VDC MICA 26480 0160-0336
A10C14 0160-4835 7 CAPACITOR-FXD .1UF +-10% 50vDC CER 28480 0160-4835
A10C15 0160-4835 7 CAPACITOR-FXD .1UF +-10% 50vDC CER 28480 0160-4835
A10C16 0160-5469 5 CAPACITOR-FXD 1UF 10% 50VDC 28480 0160-5469
A10C17 0160-4795 8 1 CAPACITOR-FXD 4.7PF +..SPF 100VDC CER 28480 0160-4795
A10C18 0160-4807 3 CAPACITOR-FXD 33PF +-5% 100VDC CER 0+-30 28480 0160-4807
A10C19 0180-0100 3 CAPACITOR-FXD 4.7UF+-10% 35VDC TA 56289 150D475X903582
A10C20 0180-0100 3 CAPACITOR-FXD 4.7UF+-10% 35VDC TA 56289 1500475X903582
A10C21 0160-4807 3 CAPACITOR-FXD 33PF +-5% 100VDC CER 0+-30 28480 0160-4807
A10C22 0160-4835 7 CAPACITOR-FXD .1UF +-10% 50vDC CER 28480 0160-4835
A10C23 0160-4812 0 CAPACITOR-FXD 220PF +-5% 100VDC CER 28480 0160-4812
A10C24 0160-5469 5 CAPACITOR-FXD 1UF 10% 50VDC 28480 0160-5469
A10C25 0160-5469 5 CAPACITOR-FXD 1UF 10% 50VDC 28480 0160-5469
A10C26 0180-4029 3 1 CAPACITOR-FXD 6800U 50V AL 28480 0180-4029
A30C27 0180-2141 6 1 CAPACITOR-FXD 3.3UF+-10% 50VDC TA 56289 150D335X905082
A10C28 0180-4028 2 1 CAPACITOR-FXD 3800U 50V AL 28480 0180-4028
A10C29 NOT ASSIGNED
A10C30 0180-3209 9 1 CAPACITOR-FXD .024F + 75-10% 20VDC AL 28480 0180-3209
A10C31-C34 NOT ASSIGNED
A10C35 0180-0097 7 CAPACITOR-FXD 47UF+-10% 35VDC TA 56289 150D476X903552
A10C36 0180-2208 6 CAPACITOR-FXD 220UF+-10% 10vDC TA 56289 150D227X9010S2
A10C37 0180-0097 7 CAPACITOR-FXD 47UF +-10% 35VDC TA 56289 150D476X903552
A10C38 0180-0291 3 CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 1500105X9035A2
A10C39 0180-0291 3 CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 150D105X9035A2
A10C40 0180-0291 3 CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 150D105X9035A2
A10C41-C43 NOT ASSIGNED
A10C44 0160-0574 3 12 CAPACITOR-FXD 022UF +-20% 100VDC CER 28480 0160-0574
A10C4S 0160-0574 3 CAPACITOR-FXD .022UF +-20% 100VDC CER 28480 0160-0574
A10C46 0160-0574 3 CAPACITOR-FXD .022UF +-20% 100vVDC CER 28480 0160-0574
A10C47 0160-0574 3 CAPACITOR-FXD 022UF +-20% 100vVDC CER 28480 0160-0574

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

Reference
Designation

A10C48
A10C49
A10CS0
A10C51
A10C52

A10CS3
A10C54
A10CS5
A10C56
A10CS?

A10C58
A10CS59
A10C60

A10CR1
A10CR2
A10CR3
A10CR4
A10CRS

A10CRE
A1OCR?
A10CRB
A10CRS
A10CR10

A10CR11
A10CR12
A10CR13
A10CR14
A10CR15

A10CR16
A10CR17
A10CR18
A10CR18
A10CR20

A10CR21
A10CR22
A10CR23
A10CR24
A10CR25

A10CR26
A10CR27
A10CR28
A10CR29
A10CR30

A10CR31
A10CR32
A10CR33

TRefer to Section 7 for update information.

6-68

HP Part
Number

0160-0574
0160-0574
0160-0574
0160-0574
0160-0574

0160-0574
0160.0574
0160-0574
01604835
0160-4835

01604835
01604835
01604835

1901-0880
1901-0040
1801-0040
1901-0040
1901.0376

1901.0376
1901-0040

1901-0418

1901-0418
1901.0418
1901-0418
1901.0028
1801-0028

1901-0028
1901.0050

1901.0028
1901-0028

1901-0028

1801-0050
1901.0050
1801.0050

1801.0050
1901-0050
1901-0050
1901-0050
1801.0050

1901-0050
1901-0050
1901-0050
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Table 6-3. Replaceable Parts

Description

CAPACITOR.FXD
CAPACITOR.FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR.FXD

CAPACITOR.FXD
CAPACITOR-FXD
CAPACITOR-FXD

022UF +-20% 100VDC CER
.022UF +«20% 100VDC CER
.022UF +20% 100vVDC CER
.022UF +-20% 100VDC CER
.022UF +-20% 100vDC CER

.022UF +-20% 100VDC CER
.022UF +-20% 100VDC CER
.022UF +-20% 100VDC CER

CAPACITOR-FXD .1UF +-10% 50VDC CER
CAPACITOR-FXD .1UF +-10% SOVDC CER

CAPACITOR-FXD .1UF +-10% 50VDC CER
CAPACITOR.FXD .1UF «.10% S0VDC CER
CAPACITOR-FXD .1UF «-10% 50vDC CER

DIODE-GEN PRP 125MA DO-35

DIODE-SWITCHING 30V S50MA 2NS DO-35
DIODE-SWITCHING 30V S0MA 2NS DO-35
DIODE.SWITCHING 30V 50MA 2NS DO- 35
DIODE-SWITCHING 35V S0MA 2NS DO-35

DIODE-SWITCHING 35V SO0MA 2NS DO-35
DIODE-SWITCHING 30V S50MA 2NS DO-35
NOT ASSIGNED

NOT ASSIGNED

OIODE-PWR RECT 400V 1.5A

DIODE-PWR RECT 400V 1.5A
DIODE-PWR RECT 400V 1.5A
DIODE-PWR RECT 400V 1.5A
DIODE-PWR RECT 400V 750MA DO-29
DIODE-PWR RECT 400V 750MA DO-29

DIODE-PWR RECT 400V 750MA DO-29
DIODE-SWITCHING BOV 200MA 2NS DO-35
NOT ASSIGNED

DIODE-PWR RECT 400V 750MA DO-29
DIODE-PWR RECT 400V 750MA DO-29

DIODE-PWR RECT 400V 750MA DO-29
NOT ASSIGNED

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

DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SWITCHING BOV 200MA 2NS DO- 35
DIODE-SWITCHING BOV 200MA 2NS DO- 35
DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE - SWITCHING BOV 200MA 2NS DO-35

DIODE-SWITCHING BOV 200MA 2NS DO-35
DIODE-SWITCHING B0V 200MA 2NS DO-35
DIODE-SWITCHING BOV 200MA 2NS DO-35

28480

ON1T71
9N1T71
28480

28480
SN1T1

28480
28480
28480
28480
28480

28480
ON1T1

28480
28480

NI
IN171
IN1ITY

ONITY
SN1T71
NI
SNITY
MNI1TY

N1T
N1
N1

Model 8657A

Mfr. Part Number

0160-0574
0160-0574
0160-0574
0160-0574
0160-0574

0160-0574
0160-0574
0160-0574
0160-4835
0160-4835

0160-4835
01604835
01604835

1901-0880
1N4 148
1N4148
1N4148
1901-0376

1901.0376
1N4148

1901-0418

1901-0418
1901-0418
1901.0418
1901-0028
1901.0028

1901.0028
1N4150

1901-0028
1901-0028

1901-0028

1N4150
1N4150
IN4150

1N4150
IN4150
1N4 150
1N4150
1N4150

1N4150
1N4150
1N4150

*Factory Selected Componcent (Refer to Section §).



Model 8657A Replaceable Parts
Table 4-3. Replaceable Parts

A10DS NOT ASSIGNED
A10DS2 1990-0835 9 LED-LAMP LUM{NT » 8MCD IF « 30MA-MAX BVR = 5V 28480 HLMP.1623
A10DSY 1990-0835 L LEDLAMP LUMJNT = 8MCD IF = 30MA-MAX BVR » 5V 20480 HLMP-1523
A10DS4 19000835 ] LED-LAMP LUMHNT = 8MCD IF » 30MA-MAX BVR = 5V 28480 HLMP-1823
AOF18 21100001 ] 4 RUSE 1A 250V NTD 1.26X.25 WL 78018 $12001
21100728 4 RUSEHOLDER-VERT-PC 2803 11160567T
A10F2 21100043 8 FUSE 1.8A 250V NTD 126X25 UL 28480 21100043
21100269 [ RISEHOLDER-CLIP TYPE.25DFUSE 28480 21100268
AI1OFD 21100043 L] FUSE 1.8A 250V NTD 1.28X.25 Ut 28480 21100043
21100269 ] FUSEHOLDER-CUP TYPE28D-FUSE 20480 21100269
A10R4 21100010 ® 1 FUSE BA 260V NTD 1.28X.25 WL 750186 912005
21100269 [ RUSEHOLDER-CUP TYPE25D-FUSE 20480 21100269
AIBJ1 12520277 ® CONN-POST TYPE .100-PIN-SPCQ 20-CONT 28480 12620277
12618505 2 POLARIZING KEYPOST CONN 28480 126186565
A1BJ2 12616810 4 1 CONNECTOR 10-PIN M POST TYPE 28480 12616810
A2 12620277 9 CONN-POST TYPE .100-PIN-SPCG 20-CONT 20480 12620277
12515565 2 POLARIZING KEY-POST CONN 28480 12515585
A1004 12518041 ® 1 CONN-POST TYPE .158-PIN-SPCG 8-CONT 28480 12618041
A0JS 12615169 e 1 CONNECTOR 6-PIN M POST TYPE 28480 125146168
A10K1 0490-1407 2 1 RELAY 4C 24VOC-COIL 7.6A 116VAC 20480 0490-1407
AI0LY 91400144 0 INDUCTOR RF-CH-MLD 4.7UM 10% 20480 01400144
A0L2 01400142 L} 1 INDUCTOR RF-CH-MLD 22UH 10% 28480 01400142
AL 91400144 [ INDUCTOR RF-CHMLD 4.7UH 10% 28480 91400144
A1OMP1 1400-0482 <] [ CABLE TIE .0623-DIA .16WD NYL 28480 14000482
AI10MP2 1400-0966 [} CUPLMPNT ,17..185-DIA .195WD STL 91508 8015-13AT
A0 ) 18840244 [ 1 THYRISTOR-SCR VRRM « 400 aLse5 §260002A
A2 18550292 [} 2 TRANSISTOR JFET 2N5432 N-CHAN D-MODE 17856 2N5432
A100Q 18840316 [ 1 THYRISTOR-SCR 2N6402 TO-220AB VRRM = 200 04713 2N64C2
A1004 NOT ASSIGNED
A1005 18550420 F3 TRANSISTOR JFET 2N4381 N-CHAN D-MODE 01285 284391
A1008 18550420 2 TRANSISTOR JFET 2N4391 N-CHAN D-MODE 01295 2N4391
A0Q7 1856L£292 [} TRANSISTOR JFET 2N5432 N-CHAN D-MODE 17856 2N54232
A10Qe 18560420 2 TRANSISTOR JFET 2N4391 N-CHAN D-MODE 01285 2N438)
A1009 18560420 2 TRANSISTOR JFET 2N4331 N-CHAN DMODE 01285 2Na 39
A0Q10 18560427 2 TRANSISTOR JFET 24381 N-CHAN DMOODE 01288 2N4391
A10Q1Y 18565-0420 2 TRANSISTOR JFET 2N4391 N-CHAN D-MODE 01285 2N4331
A10Q12 18550253 9 1 TRANSISTOR JFET N-CHAN D-MODE TO-82 S! 28480 1855253
A10Q13 NQOT ASSIGNED
A10Q14 1853-02¢1 ° TRANSISTOR PNP 2N2907A S! TO-18 PD = 400MW 04713 22807 A
AIORY 07570814 ] 1 RESISTOR 511 1% .5W FTC = 0+ -100 28480 07570814
AWOR2 21000568 1 RESISTOR-TRMRA 100 108 C TOP-ADJ 1.-TRN 28480 21000568
AIOR3 0698.3440 ? RESISTOR 196 1% .125W F TC = 0+ -100 24546 CT41/8.TO196RF
A10R4 0698-3447 4 RESISTOR 422 1% ,125W F TC= 0+ -100 24546 CT4-118-T0422R-F
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Replaceable Parts

A10RS-R7
A10R8
AI0OR9
A10R10
AI0R1Y

A10R12
A10R1Y
A10R14
A10R18
A10R18

AIOR17
A0R18
A0R19
A10R20
A10R21

A1OR2
A10R)
ATOR24° 2
AT0R2S
A10R26

AOR27
A0R28
A1OR2S
ATORY
AIDR31

A10R32
A0R3
A10RM
AIORIS
A10R38

A10R3?
A10R3S
A10R29
A10R43
A10R41

A10R42
A10R43
A10R44
AYOR4S
A10R4E

A10R47
A10Ra8
A10R4p
A10RS0
A10RS1

ATORS2
A10RS3
A10RS4
A10RSS
AIORSE

08008295
00088205
06083180
08084015

08950073
07670488
00084015
07570442
07570442

07670488
07570438
O098-J441
07570482
07670481

08083457
07570280
0858.3458
069288983
0698-6083

07570420
21000568
07570394
07570465
07570485

07570465
06982982

07570462
0608 £320

08988863
21000558
21000558
0688-8E63
0668-6320

06983151
06983151
06988827
07575280
07570280

08083454
06683454
07570280
06884475
06883266

21003286
06083268
07570442
06683154
075703684
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Table 4-3. Replaceable Parts

NOT ASSIGNED

RESISTOR 300 .18 .125W F TC e 0« &0
RESISTOR 300 .18 .125W F TC = 0+ 50
RESISTOR 31.8K 1% 126W F TC« 04 -100
RESISTOR 600 5% .126W F TC e 0+ -100

RESISTOR 10M 10 ,126W F TCw 0+ -150
RESISTOR 100K 18 .3125W F TC = 04 100
RESISTOR 800 5% .125W F TC = 0+ -100
RESISTOR 10K 18 .126W F TC» 0 +-100
RESISTOR 10K 18 .126W F TCe 04 -100

RESISTOR 100K 18,125V F TC = 0+ -100
RESISTOR 5.11K 1% ,126W F TC =04 -100
RESISTOR 215 1% 125W F TC= 0+ -100
RESISTOR 75K 1% .126W F TC» 0 +-100
RESISTOR 63.1K 14 .125W F TC = 04+ -100

RESISTOR 316K 18 ,126W F TC = 04100
RESISTOR 1K 18 .125W F TC = 04100

RESISTOR 8.60K 18 .125W F TC = 0+ -100
RESISTOR 204K . 1% 125W F TCe 0+ 25
RESISTOR 20.4K .1 125W F TCe 0+ 25

RESISTOR 750 19 ,125W F TC = 04+ -100
RESISTOR-TRMR 100 10% C TOP.ADJ 1.TRN
RESISTOR £1.1 19 ,125W F TCe 04100

_ RESISTOR 100K 19 .125W F TC= 04 -100

RESISTOR 100K 18 .126W F TCw 0+ -100

RESISTOR 100K 18 126W F TC = 04100
RESISTOR 20.4K .1% .125W F TC e 0+ 25
NOT ASSIGNED

RESISTOR 82.5K 1% .125W F TC = 0+ -100
RESISTOR 5K .10 .125W F TC e 0+ -25

RESISTOR £ 2K .18 125W F TCa 0+ 25
RESISTOR-TRMR 20K 109 C TOP.ADJ 1.TRN
RESISTOR-TRMR 20K 10% C TOPADJ 1-TRN
RESISTOR £.22¢ .1% 125W F TC= 04+ 25
RESISTOR 5K .19 125W F TCe 0+ 25

RESISTOR 2.87K 1% .125W F TC = 0+ -100
RESISTOR 2.87K 106 .125W F TC=0+-100
RESISTOR 1M 1% .125W F TC = 0+ -100
RESISTOR 1K 19 ,125W F TC = 0+ -100
RESISTOR 1K 1% .125W F TC= 04100

RESISTOR 215K 1% .125W F TC 0+ -100
RESISTOR 215K 1% 125W F TCe 0+ -100
RESISTOR 1K 1% .125W F TC e 0+ -100

RESISTOR 9.76K 1% .125W F TC e 0+ -100
RESISTOR 237K 1% 125W F TC = 0+ -100

RESISTOR-TRMR 10K 10% C TOPADJ 17-TRN
RESISTOR 237K 1% .125W F TC = 0+ -100
RESISTOR 10K 106 ,125W F TC» 04+ -100
RESISTOR 4.22K 1% .125W F TC« 0+ -100
RESISTOR 51.1 14 .125W F TC= 0 +-100

24548

24546
24546

28480
24548
24546
24548
24548

Model 8657A

00888295
08088295
CT41R-TO31 8RF
00084015

08990073
CT4-1/8-T0-1003F
00084015
CT4-18-TO-1002F
CT41A-T0-1002F

CT4-1A-TO-1003F
CT&IR-TO6111F
CT4-1R-TO-216RF
CT41\R-TO-7502F
CT4-\m-TO-8812F

08857
CT4-1RA-TO-1001F
BFR25H
BOXIR-118-T9-2042-8
S033R-1/8-T9-2042-8

CT4-1.TO-751F
21000568
CT41-T0-81R1F
CT41/B-T0.1003F
CT41/8-T0-1003F

CT4-1/8-TO-10C3F
S033R-1/8-T9-2042 8

CTa-1/8.To8252F
PMESS-1/8-T6-50C1-8

08982863
21000558
210005858
06988263
PMESS1/8-T0-5001-B

CT418.TO-2871F
CT41B.TO2871F
0698.8827

CT4-1/3-TO-1001F
CT4-13.T0-1001F

CT4-1/8-T0-2153F
CT4-1/8-TC-2153F
CT41/8-T0-100 1 F
CT41/8.T0O8761F
CT4-1/B.T0-2373F

2100-3286

CT4-18-T0-2373F
CT4-1/8.T0-1002F
CTa-1/B8.704221F
CTe-1/8-TOS 1R F



Model 8657A Replaceable Parts

Tuable 6-3. Replaceable Parts

Reference HP Part ] e M{r,

‘ Designation Number D Qty. Description Code Mfr. Part Number
A10RS57 0698-6983 9 RESISTOR 20.4K .1% .125W F TC=0+-25 19701 5033R-1/8-T9-2042-B
A10R58 0698-6983 9 RESISTOR 20.4K .1% .125W F TC=0+-25 19701 5033R-1/8-T9-2042-B
A10R59 0698-8827 4 RESISTOR 1M 1% ,125W F TC=0+-100 28480 0698-8827
A10RE0 0757.0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1003-F
A10R61 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1003-F
A10R62 0757-0440 7 RESISTOR 7.5K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-7501-F
A10RE3 2100-3212 8 1 RESISTOR-TRMR 200 10% C TOP-ADJ 1-TRN 28480 2100-3212
A10R64 0698-3157 3 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1962-F
A10R6E5 0757-0278 9 1 RESISTOR 1.78K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1781-F
A10R66 2100-0567 0 1 RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN 28480 2100-0567
AT0R67 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 CT4-1/8-TO-101-F
A10R68 0757-0422 5 RESISTOR 909 1% .125W F TC=0+-100 24546 CT4-1/8-T0-909R-F
ATORE9 0757-1094 9 RESISTOR 1.47K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1471-F
A10R70 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1001-F
A1ORT1 0698-3459 8 1 RESISTOR 383K 1% .125W F TC=0+-100 28480 0698-3459
AI0R72 0757-0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 CT4-1/8-TO-825R-F
A10R73 2100-0558 s RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 28480 2100-0558
A10R74 0698-7394 8 1 RESISTOR 698 .1% .125W F TC=0+-25 19701 5033R-1/8:T9-698R-R
A10R75 0698-6347 9 1 RESISTOR 1.5K .1% .125W F TC=0+-25 28480 0698-6347
A10R76 0698-3444 1 RESISTOR 316 1% .125W F TC=0+-100 24546 CT4-1/8-T0-316R-F
A10RT? 0757-0394 0 RESISTOR 51.1 1% .125W F TC=0+-100 24546 CT4-1/8-TO-5IR1:F
A10R78-R82 NOT ASSIGNED
A10R83 0698-3405 4 1 RESISTOR 422 1% SW F TC=0+-100 28480 0698-3405
A10R84 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1001-F
A10R8S 0698-3407 6 2 RESISTOR 1.96K 1% .5W F TC=0+-100 28480 0698-3407
A10R86 0698-3407 6 RESISTOR 1.96K 1% SW F TC=0+-100 28480 0698-3407
A10RB7-RBY NOT ASSIGNED
A10RS0 0757-0816 1 1 RESISTOR 681 1% .5W F TC=0+-100 28480 0757-0816
AI0R91-RO8 NOT ASSIGNED
A10R100 0698-3441 8 RESISTOR 215 1% .125W F TC=0+-100 24546 CT4-1/8-T0-215R-F

‘ A10R101 0757-0397 3 RESISTOR 68.1 1% .125W F TC=0+-100 24546 CT4-1/8-T0-68R1-F
A10R102 2100-2060 2 RESISTOR-TAMR 50 20% C TOP-ADJ 1-TRN 73138 82PRS0
A10R103 0757-0440 7 RESISTOR 7.5K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-7501-F
A10R104 0698-3439 4 RESISTOR 178 1% .125W F TC=0+-100 24546 CT4-1/8-T0-178R-F
A10R105 0757-0158 4 RESISTOR 619 1% .5W F TC=0+-100 28480 0757-0158
A10R106 0698-3439 4 RESISTOR 178 1% .125W F TC=0+-100 24546 CT4-1/8-T0-178R-F
A10R107 0757-0158 4 RESISTOR 619 1% .SW F TC=0+-100 28480 0757-0158
A10R108-R110 NOT ASSIGNED
A10R111 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1002-F
A10R112 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CT4-1/8:T0-1002-F
A10R113 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1002-F
A10R114 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1002-F

tRefer to Section 7 for update information.

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

A10R118
A1OR118
AVBR117
A10R116
ATOR119

A10R120
A0R121
A10R122
A10RI2D
A10R14

A10R125
AIDR1I2¢
AOR127
AI10R128
ADR12%

A10R1X0
A10R131
A10R132
A10RI1X
A10R134

A10R135
AV0R138
AI0R13?
A10R138
A10R130

A10R140
A10R141
AOR142
AIOR143
AIOR144

2746U TO 3012A
AJORI4E

AlOR148

3023A AND ABOVE
AJORI1¢b

AJOR146

AOR147
ATOR148
A10R149

A10R1504
AOR1ISY
AIOR182
AIOR1S}
ATORI54

A10R185
A10R156

AOTPY
A0TP2
A10TP)
A10TP4
A10TPS

A10TPE
AOTP?
AI10TPS
A10TPY
A10TP10

C7E7 0442
07570442
07570442
07570442
07570442

07570442
07570442
07570442
07670288
07670288

07570288
07670288
07570288
07570288
07670288

07670288
07870288
07670288
07570288
07670288

0698.3309
06933369
06983369
06083299
06083288

08983399
06083299
06883399
0757-1060
0767-1060

06983396
06933308

81590005
81560008

06983182
0757-1084
07570438

07570418
066883183
06880083
06980083
07570108

07570198
07670485

12510600
12510600
12810800
12510600
12510600

6360-2050

12610600
12510800

O O 0o LN X X XK. - s s A T S Ry - -0 ®e e

o LA

[~ -

o N NSO

00000

o
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N

Table 4-3. Replaceable Parts

RESISTOR 10K 18 .126W F TC =0+ -100
RESISTOR 10K 108 .126W F TC= 0+ -100
RESISTOR 10K 18 .125W F TC = 0+ -100
RESISTOR 10K 10 .126W F TC= 0+ -100
RESISTOR 10K 1% .128W F TCa 0+ 100

RESISTOR 10K 18 .125W F TC e 0 +-100
RESISTOR 10K 1% .126W F TCe 0+ -100
RESISTOR 10K 1% .126W F TCw 0+ -100
RESISTOR 0.00K 18 .126W F TCe 04 -100
RESISTOR 0.00K 10 .126W F TCw= 0+ 100

RESISTOR 0.09K 1% .125W F TC = 0+ -100
RESISTOR 9.09K 18 .125W F TC = 0+ :100
RESISTOR 9.00K 108 ,125W F TC = 0 +-100
RESISTOR 9.09K 18 125W FTC= 0+ 100
RESISTOR 0.00K 18 126W F TC» 0+ 100

RESISTOR 9.00K 18 .126W F TC= 0 ¢ 1100
RESISTOR 0.00K 1% 126W F TC= 0+ -100
RESISTOR 0.00K 18 .125W F TCw 0+ -100
RESISTOR 8.00K 1% 126W F TCe 0+ -100
RESISTOR $.00K 1% .125W F TC» 04 -100

RESISTOR 133 18 SW F TCw 04 -100
RESISTOR 133 1% SWF TCw 04100
RESISTOR 133 1% SW F TC =0+ -100
RESISTOR 133 1% SWF TCe04+.100
RESISTOR 133 1% SW F TC= D+ -100

RESISTOR 133 1% SW F TCw= 04+ -100
RESISTOR 133 1% W F TC= 04100
RESISTOR 133 1% 5W F TC= 04 -100
RESISTOR 198 1% SW F TC = 04-100
RESISTOR 198 1% 5W F TC= 04100

RESISTOR 38.3 1% SW F TCe 04100
RESISTOR 38.3 1% 5W F TCe 0+ -100

JUMPER WIRE 22W
JUMPER WIRE 22w

RESISTOR 3.48K 1%
RESISTOR 1.47K 1%
RESI!STOR 5.11K 1%

125W F TC = 04-100
A25W FTCe 04100
A25W FTC =0+ -100

RESISTOR 511 1% ,125W F TC= 04 -100
RESISTOR 2.83X 1% .125W F TC= 0+ -100
RESISTOR 1.06K 18 .125W F TC = 0+ -100
RESISTOR 1.06K 1% .125W F TC» 0+ -100
RESISTOR 100 1% .SW F TC = 0+ -100

RESISTOR 100 1% SW F TC =04 -100
RESISTOR 100K 18 .125W F TC = 0+ 100

CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 5Q
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SO
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2 SQ
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ
CONNECTOR-SGL CONT PIN 1.14-MMBSC-SZ SQ

CONNECTOR-SGL CONT

NOT ASSIGNED

NOT ASSIGNED

CONNECTOR-SGL CONT PIN 1.14MM-BSC-S2Z SQ
CONNECTOR-SGL CONT PtN 1.14-MM-BSC-SZ SQ

2548
4548
245648
540
548

M58
nsae
24540
%701
19701

18701
16701
10701
19703
10701

19701
19701
10701
19701
19701

28480
28480

28480
28480

24548
24546
24546

02985
24546
24546
24546
28480

28480
24546

28480
28480
28480
28480
28480

28480

28480

Model 8657A

CT4-1/8-T0-1002F
CT4\A.T0-1002F
CT4-1B-T0-1002F
CT4-1R8-T0-1002F
CT4-1/3-T0-1002F

CT4-1R-TO-1002F
CT4-1R-TO-1002F
CT4-1/3-TO-1002F
SO33R-1/8-TO-000 1 F
SO33R-1B-TO-009 1 F

SOR1B-TOH09 1 F
BOXIR1/8-TO-H09 1 F
S033R-1/A-TOR001F
S033R-1/8-TO-0001 F
SO33R-18-T09001 F

SO33R-1/8-T0-09 1\ F
BO33R-1/8-TO-0091 F
8033R-1/8.T00001F
8033R-18-TOR001F
B033R-1/8.T0-L09 1 F

08883399
06983399
06983308
06983309
060882389

08983299
08983396
06883399
0757-1060
0757-1060

06083308
06983386

81590005
81590005

CT4.1/8.T03481F
CT4-1/8-T0-1471F
CT4-1/8-TO5111F

SFR2SH
CTa1/8.T03821.F
CT418.TOV9EF
CT4-1/8.TO 1961 F
07570198

07570108
CT4-1/8-T0-1003-F

12510600
12510600
12510800
12510600
12510600

03602050

12510600
125108600



Mode] 8657A Replaceable Parts

Table 4-3. Replaceable Parts
A0TP 11 0380-2050 8 CONNECTOR-SGL CONT 20420 0380-2050
AIOTPI2 0380-2050 ] CONNECTOR-SGL CONT 20480 0380-2050
A0 1820-1423 4 IC MV TTL L8 MONOSTBL RETRIG DUAL 01295 SN74LS 123N
A10LR24 NOT ASSIGNED
A10US 18200471 (] 1 IC INV TTL HEX 14NP 01295 BN7408N
A10Ue 18260482 1 DVA 10817 16.CBRZ’SDR BPLR 04713 MC3410CL
A7 1820-17%0 [ 7 i€ FF TTL LS D-TYPE POS-EDGE-TRQ COM 01298 BNT4ALS2TIN
A10L8 NOT ASSIGNED
A10L0 1820-1730 ] IC FF TTL LS D-TYPE POS-EDQE.TRIG COM 01208 BN74LS273N
A10U10 1820-1730 (] iIC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01285 SN74LS273N
A0 1826-04 82 1 O/A 10-BIT 18-CBR2Z/SDR BPLR 04713 MCM10CL
A10U12 1820-1730 ] IC FF TTL LS D-TYPE POS-EDQGE-TRIQ COM 01295 SN74LS27TIN
A0U13 18261202 [} D/A 10-BIT 18-CERDIP CMOS 24358 AD7E3XSEL)
A10U14 18280371 1 IC OF AMP LON-BIAS-HIMPD TO99 PKG 27014 LF286H
Ao1E 1820-1730 [ ] IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS2TIN
Ar0U18 18260371 1 1C OP AMP LOW-BIAS-HIMPD TO90 PKQ 27014 2861
Al0U1? 1820-1144 ] IC GATE TTL LS NOR QUAD 24NP 01208 SN74LSO2N
A10U18 1820-1730 [} IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01285 SN74LS273N
A10U192 18282313 [ 1 IC OP AMP PRCN QUAD 14 PIN DIPP 10858 LT1088CN
A10U20 18260753 3 IC OP AMP LOW-BIAS-HIMPD QUAD 14-DIPL 04713 MC340048L
A0L21 18260785 1 ] IC OP AMP LOW-BIAS-HIMPD DUAL 8-DIPC 01205 TLO72ACIG
Al0LR2 18260138 [ ] IC COMPARATOR GP QUAD 14-DIPP PKG 01285 LM339N
A0U3 1826-0138 [ IC COMPARATOR GP QUAD 14-DIP-P PKQ 01295 LM339IN
A10U24 18260932 0 IC OP AMP PRCN 8.DIPC PKG 06665 OP27F2
A10U25 1820-1730 [ IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01205 BN741.S273N
AloURES 18260161 7 IC OP AMP GP QUAD 14-DIPL PKQ 03408 LM324N
A0U27E 1826-0161 7 IC OP AMP GP QUAD 14-DIPC PKQ 03408 LM324N
Al0U282 1826-0161 7 IC OP AMP GP QUAD 14-DIP-C PKG 03406 LM324N
A0U29 1858.0086 2 [ TRANSISTOR ARRAY 14-PIN PLSTC TO-118 04713 MPQE700
AI10U30 18580086 2 TRANSISTOR ARRAY 14-PIN PLSTC TO-118 04713 MPQE700
A10U31 18580086 2 TRANSISTOR ARRAY 14-PIN PLSTC TO-116 04713 MPQ6700
A1oUa2 18580086 2 TRANSISTOR ARRAY 14-PIN PLSTC TO-118 04713 MPQE700
A0LA3 18580086 2 TRANS!ISTOR ARRAY 14-PIN PLSTC TO-116 04713 MPQ6700
A10UB4 1858.0086 2 TRANSISTOR ARRAY 14-PIN PLSTC TO-118 04713 MPQOE700
A10U3S 18260371 1 IC OP AMP LOW-BIAS-HIMPD TO-98 PKG 27014 LF256H
AOLRE 18200304 [ 1 IC FF TTL JX M'S PULSE PRESET/CLEAR 01205 SN7472N
A1OVR1 18020857 1 2 DIODE-ZNR 9.1V 5% DO35 PD e 4W TC = +.060% 28480 19020957
A1CVR2 19020957 1 DIODE-ZNR 8.1V 5% DO3S PD e 4W TC @ + 06948 28480 19020957
AVOVR3 19620064 1 1 DIODE-ZNR 7.5V 6% DO35 PDe 4W TC = + .05% 28420 19020064
A10VR4 19023381 ) 1 DIODE-ZNR 68.1V 5% DO-7 PDe 4W TC = +.070% 28480 19023381
AVOVRS 19020070 [ 1 DIODE-ZNR 33V 5% DO-35 PD e AW TC = + .097% 28480 16020870
AIOVRS 19020853 7 1 DIODE-ZNR 6.2V 5% DO-35 PD = AW TC = 4+.053% 28480 19020953
A10VR? 19020777 3 1 DICDE-ZNR 1N825 8.2V 5% DO-7 PD = 4W 04713 1N825
A10W1 12514670 2 CONNECTOR 3-PIN M POST TYPE 28480 12514670
12580209 ® JUMPER-REMOVABLE 2 POSITION; 200 IN 28480 12580209
ATOW?2 12514670 2 CONNECTOR 3-PIN M POST TYPE 28480 12514670
12580209 [ JUMPER-REMOVABLE 2 POSMION; 200 IN 28480 12580209
A0WD 12514670 2 CONNECTOR 3-PIN M POST TYPE 28480 12514670
12580209 ] JUMPERREMOVABLE 2 POSIMON; 200 IN 28480 12580208
A10W4 12514670 2 CONNECTOR 3-PIN M POST TYPE 28480 12514670
12580209 ® JUMPER-REMOVABLE 2 POSITION; 200 IN 28480 12580209
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Replaceable Parts

Reference
Designation

A1

A
AT1BTY
A11C1

A11C2
ANC3
A11C4
A1CS
A11C6

A1C?
A11C8
A1C
A11C10
A1IC1Y

A11C12
AN11C13
A11C14
A11C15
ANC16

A1Ci7
A11C18
A11CI18
A11C20
Anc21

A11C22
A11C23
A11C24
A11C25

A11C27
A11C28
AVICR1
A11CR2

At
At1J2
LARN ]
Al
Ai1JS
A11J6

A1TMPY
AYIMP2
AITMPJ
A11MP41
A11IMPS

A1Q1
AN

A11R}
ANR2
A11R3
ANR4
A11RS

tRefer to Section 7 for update information.
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HP Part
Number

08657-60200
1420-0281
0180-2207

01804135
01604832
01804135
01604832
01604832

01604832
01804130
01604832
0180-3888
01604832

01604832
01604832
01604832
01604786

01604832
01604835
01604832
01604833
01604833

01604786

01800229
0160-5098

01604832

18010050
18010518

12520277
12000507
12000507
12520597
12518472
1251-55985

14000966
14000966
1400-0966
1400-0966
14000966

18540810
1858-0008

06983162
07570280
07570280
07570442
06383162

~ L N ~N > b b

® W

NOoO oo ® oo

[N ® oo oo

o™

oW Wwwo

Description

MICROPROCESSOR ASSY
BATTERY 2.8V .35A-HR LIN PIN

CAPACITOR-FXD 100UF + -109% 10VDC TA

CAPACITOR-FXD .01UF +-10% 100VDC CER

CAPACITOR-FXD .01UF +-10% 100VDC CER
CAPACITORFXD .01UF +-10% 100VDC CER

CAPACITOR-FXD .01UF +-10% 100VDC CER
CAPACITORFXD .01UF +-10% 100VDC CER
CAPACITOR-FXD .01UF +-109 100VDC CER

NOT ASSIGNED

CAPACITOR-FXD .01UF +-10% 100VDC CER
CAPACITOR-FXD .01UF +-10% 100VDC CER
CAPACITOR-FXD .01UF +-10% 100VDC CER
CAPACITOR-FXD 27PF + 5% 100VDC CER 0+ -30

CAPACITOR-FXD .0YUF +-10% 100VDC CER
CAPACITOR-FXD .1UF +-10% 50VDC CER
CAPACITOR-FXD .09UF +-10% 100VDC CER
CAPACITOR-FXD .022UF +-10% 100VDC CER
CAPACITOR-FXD .022UF +-10% 100VDC CER

CAPACITOR-FXD 27PF + 5% 100VDC CER 0+ 30
NOT ASSIGNED

CAPACITOR-FXD .22UF +-10% 50VDC CER
CAPACITOR-FXD .01UF +-10% 100VDC CER

DIODE-SWITCHING 80V 200MA 2NS DO-35
DIODE-SM SIG SCHOTTKY

CONN-POST TYPE .100-PIN-SPCG 20-CONT
SOCKETAC 16-CONT DIP-SLDR
SOCKETAC 16-CONT DIP-SLDR
CONN-POST TYPE .100-PIN-SPCG 16-CONT
CONN-POST TYPE .100-PIN-SPCG 26-CONT
POLARIZING KEY-POST CONN

CLIP-CMPNT .17-.185-DIA .195WD STL
CLIP-CMPNT .17-.185-DIA .195WD STL
CLIP-CMPNT .17-.185-DIA .1895WD STL
CLIP-CMPNT .17-.185-DIA .195WD STL
CLIP-CMPNT .17-.185-DIA .195-WD STL

TRANSISTOR NPN S| PD = 625MW FT = 200MHZ
TRANSISTOR ARRAY 14-PIN PLSTC DIP

RESISTOR 464K 1% .125W F TC = 04 -100
RESISTOR 1K 1% .125W F TC = 0+ -100
RESISTOR 1K 190 .125W F TC« 0+ -100
RESISTOR 10K 19 .125W F TC =« 0 +-100
RESISTOR 46.4K 1% .125W F TC = 0 +-100

Mfr.
Code

28480
28480

56289

28480

28480
28480

28480
28480

28480

28480
28480
28480
28480

28480
28480
28480
28480
28480

28480

16209
28480

8N171
28480

28480
28480
28480
28480
28480
28480

81506
91506
91506
91506
91506

28480
28480

24546
24546
24546
24546
24546

*Factory Selected Component (Refer to Section 5).

Model 8657A

Mfr. Part Number

08657-60200

1420-0281

150D107X9010R2

01604832

01604832
01604832

01604832

01604822

01604832

01604832
01604832
01604832
01604786

01604832
01604835
01604832
01604833
01604833

01604786

CACO05X7R224J050A

01604832

1N4150
19010518

12520277
12000507
12000507
12520587
12518472
12515595

6015-13AT
6015-13AT
6015-13AT
6015-13AT
6015-13AT

18540810
18580008

CT4-1/8-To4842-F
CT4-1/8-T0-1001-F
CT4-1/8-T0-1001-F
CT4-1/8-T0-1002-F
CT4-1/8-T0-4642-F

A Errata part change.



Model 8657A Replaceable Parts

Reference HP Part C Mfr.

. Designation Number D Qty. Description Code Mfr. Part Number
A11RE 07570401 0 RESISTOR 100 1% .125W F TC = 0 4 -100 24546 CT4-1/8-TO-101-F
AVIR? 06983437 2 RESISTOR 133 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-133R-F
At1R8 06983162 [} RESISTOR 46.4K 136 .125W F TC = 0+ -100 24546 CT4-1/8-T0-4642-F
A11R9 NOT ASSIGNED
A1R10 07570279 0 RESISTOR 3.16K 19 .125W F TC = 0 4 -100 24546 CT4.1/8-T0-3161F
AR 07570279 0 RESISTOR 3.16K 19 .126W F TC = 0 + -100 24546 CT4-1/8.T03161-F
At1R12 075670317 7 RESISTOR 1.33K 1% .125W F TC = 0 + -100 24546 CT4.1/8.T0-1331.F
At1R13 0757-1094 8 RESISTOR 1.47K 19 .125W F TC = 0 + -100 24546 CT4-1/8-T0-1471.F
A11R14 0698-3162 0 RESISTOR 46.4K 1% .126W F TC = 0 + -100 24546 CT4.1/8.T04642.F
AR5 0698-3444 1 RESISTOR 316 19 .125W F TC = 0 + -100 24546 CT4-1/8-TO-316R-F
A11R16 0668-3444 1 RESISTOR 316 19 .125W F TCa 04 -100 24546 CT4.1/8.T0-316R-F
A11R17 0698-3154 0 RESISTOR 4.22K 19 .125W F TC = 0 +-100 24546 CT4-1/8-TO4221-F
ANTR18 07570417 8 1 RESISTOR 562 1% .125W F TC » 0 +-100 24546 CT4-1/8-T0-562R-F
A11R18 07570290 5 1 RESISTOR 6.19K 19 .125W F TC = 0+ -100 19701 S033R-1/8-T0-6181.F
A11R20 07570442 9 RESISTOR 10K 1% ,125W F TC = 0 +-100 24546 CT4-1/8-T0-1002:F
A11R21 07570418 [} RESISTOR 681 196 .125W F TC = 0+ -100 24546 CT4-1/8-T0-681R-F
AVIR22 07570279 0 RESISTOR 3.16K 19 .125W F TC =0+ -100 24546 CT4-1/8-T0O3161:F
A1IR23 07570442 9 RESISTOR 10K 1% .125W F TC = 0 +-100 24546 CT4-1/8-T0-1002-F
A11S1 3101-2482 5 2 SWITCH-RKR DIP-RKR-ASSY 3PDT .05A 30VDC 28480 3101-2482
A1182 3101.2482 5 SWITCH-RKR DIP-RKR-ASSY 3PDT .05A 30VDC 28480 3101.2482
A1183 3101-2135 5 1 SWITCH-RKR DIP-RKR-ASSY DPDT .05A 30VDC 28480 3101-2135
A1TPY 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-235¢9
ANTP2 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2358
ANTP3 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359
A11TP4 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359
ANTPS 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359
ANTPs 0360.235¢9 8 CONNECTOR-SGL CONT 28480 0360-2359
ANTP7 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359
A11TP8 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359
ANTPY 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359

‘ ANITP10 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359
At1TP11 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359
ANTP12 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359
ANTP13 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359
ANTP14 0360-2359 8 CONNECTOR-SGL CONT 28480 0360-2359
At 1820-2024 3 1 iIC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
Ati1U2 18203100 2 iC DCDR TTL S 3.TO-8-LINE 3-INP 28480 18203100
A11U3 18183185 1 IC CMOS 16384 (16K) STAT RAM 250-NS 3-8 28480 18183185
Alre 1826-1338 2 1 IC MISC 8-DIP-P PKG 01717 TL7705A
A11U5 IF U5 FAILS, CONTACT HEWLETT-PACKARD SERVICE CENTER
A11U6 1820-2102 8 1 IC LCH TTL LS D-TYPE OCTL 01295 SN74LS373N
A7 NOT ASSIGNED
A11U8 1820-1759 2 4 IC BFR TTL LS NON-INV OCTL 27014 DM81LSE7N
AN 1820-2089 2 1 IC MICPROC NMOS 8-BIT 04713 MCe802P
A1U10 1820-2075 4 2 IC TRANSCEIVER TTL LS BUS OCTL 01295 SN74LS245N
Al1lun 1820-1416 5 1 IC SCHMITT-TRIG TTL LS INV HEX 14NP 01295 SN74LS14N
A1U12 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 01295 SN74LS245N
A1tU13 1820-1491 6 1 IC BFR TTL LS NON-INV HEX 14NP 01285 SN74LS367AN
Al1lte 1820-1759 9 iC BFR TTL LS NON.INV OCTL 27014 DM8ILS97N

tRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). & Errata part change.

~
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Replaceable Parts

Reference
Designation

A11U1S
A11U16

Atin?
Atiuig
LYRIFAL)
A11U20
Alu21

A11U22
A11U23
A11U24
AriURs
A11UR7

Ati1Uz8
A11U29
A11U30
A11U314

A1IVRY

A1IXU1-XU4
XuUs
Al1XUe-Xus
A11XU10-XU15
XU3a2

Al1YY

HP Part
Number

1820-1759
1820-2219

1820-1759
18201199
18203100
18203513
1820-1208

18203100
1820-1201
1820-3431
1820-1689
1820-1112

1820-1689
1820-1568
1820-2056
1820-1216

18020946

12000567

12000567

0410-1180

® o0

WaA W=

® b

W - o h

Qty.

{Refer to Section 7 for update information.
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Description

IC BFR TTL LS NON-INV OCTL
IC MICPROC-ACCESS NMOS 8-BIT

iIC BFR TTL LS NON-INV OCTL

1C INV TTL LS HEX 14INP

IC DCDR TTL LS 3-TO8-LINE 34NP

IC TRANSCEIVER TTL INSTR-BUS IEEE488
IC GATE TTL LS OR QUAD 2-NP

IC DCDR TTL S 3-TO8-UINE 3-INP

IC GATE TTL LS AND QUAD 24NP

IC TRANSCEIVER TTL INSTR-BUS IEEE488
IC TRANSCEIVER TTL INSTR-BUS IEEE-488
iC FF TTL LS D-TYPE POS-EDGE-TRIG

IC TRANSCEIVER TTL INSTR-BUS IEEE488
IC BFR TTL LS BUS QUAD

IC FF TTL LS D-TYPE POS-EDGE-TRIG COM
IC DCDR TTL LS 3-TO8LINE 3INP

DIODE-ZNR 3.3V 5% DO-35 PD = .4W TC = -.038%

NOT ASSIGNED
SOCKET4C 28-CONT DIP DIP-SLDR
NOT ASSIGNED
NOT ASSIGNED
SOCKET-IC 28-CONT DIP DIP-SLDR

CRYSTAL-QUARTZ 4.000 MHZ HC-18/U.HLDR

Mfr.
Code

27014
04713

27014
01295
28480
28480
01285

28480
01285
04713
04713
01285

04713
01295
01295
01285

28480

28480

28480

28480

*Factory Selected Component (Refer to Section 5),

Model 8657A

Mfr. Part Number

DM81LS97N
MC68488P

DM8ILS97N
SN74LS04N
18203100
18203513
SN74LS32N

18203100
SN74LS08N
18203421
MC3446AP
SN74LS74AN
MCJ448AP
SN74LS125AN
SN74LS378N
SN74L5138N

18020946
12000567

12000567

0410-1180

A Errata part change.



Model 8657A

Reference
Designation

A12-A14

A15

AlS

A16

A16

A16W1

HP Part
Number

0960-0679

0950-0411

08656-60166

Cc
D

5

2

9

Qty.

tRefer to Section 7 for update information.

Tuable 6-3. Replaceable Parts

Description

NOT ASSIGNED

LINE MODULE-FILTERED

10MHZ REFERENCE OSCILLATOR ASSEMBLY
(OPTION 001 ONLY)

CABLE ASSEMBLY-COAXIAL
A16 REFERENCE OSCILLATOR TO REAR PANEL J6
"HIGH STABILITY TIMEBASE OUTPUT"

Mfr.
Code

28480

28480
28480

Replaceable Part:

Mfr. Part Number

0960-0679

0950-0411

08656-60166
08656-60166

*Factory Selected Component (Refer to Section 5).



Replaceable Parts

Reference HPPart C q
R : ty.
Designation Number D
81 31600512 2
C1Co
[o31¢] 01604082 6
Fi 21100002 9
F1 21100043 8
FL1 08656-60005 5
Ji 12500118 3
J2 50615386 0
J2 1250-1811 3
J3 12500102 5
J3MP1 21900068 5
J3MP2 2950-0054 1
Ja 12500102 5
JaMP1 21900068 5
JAMP2 29500054 1
J§ 12500118 3
JEMP1 21900016 3
JSMP2 2950-0001 8
Jé
J7 1251-6835 5
J8~J2199
J2200 1250-1251 7
Jeaz01 1250-1251 7
MP1 08657-21005 4
MP1 08657-61035 4
MP2 5040.7202 9
MP3 50010439 8
MP4 0865600156 1
MPS 0340-1119 6
MP§ 0865600034 4
MP?7 1460-1761 9
MPe8 27400003 5
MPS 3050-0002 2
MP10 0363-0159 0
tReler to Yection T for npdate inforimation.
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Table 6-3. Replaceable Parts

Description Mfr.
P Code
FAN-TBAX 38.8-CFM 24VDC 28480
NOT ASSIGNED
CAPACITOR-FDTHRU 1000PF 20¢t 200V CER 28480
FUSE 2A 250V NTD 1.25X.25 UL 75915
(FOR 1007120V OPERATION)
FUSE 1.5A 250V NTD 1.25X.25 UL 28480
(FOR 2207240V OPERATION)
PCA BP FILTER 28480
CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 28480
(MOD INPUT/OUTPUT", INCLUDES
ATTACHING HARDWARE)
CONN ASSY TYPE N 28480
CRF OUTPUT", EXCEPT OPTION 002
INCLUDES ATTACHING HARDWARE)
RF CONNECTOR ASSEMBLY 28480
(OPTION 002 ONLY, REAR PANEL "RF OUTPUT",
INCLUDES ATTACHING HARDWARE)
CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 28480
CTIMEBASE INPUT", P/IO W22)
WASHER-LK INTL T 1/2 IN .505-IN-ID 28480
NUT-HEX-DBL-CHAM 1/2-28-THD .125-IN-THK 00000
CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 28480
(TIMEBASE OUTPUT", P/O W24)
WASHER-LK INTL T 1/2 IN .505-IN-ID 28480
NUT-HEX-DBL-CHAM 1/2-28-THD .125-IN-THK 00000
CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 28480
(SEQ")
WASHER-LK INTL T 3/8 IN .377-IN-ID 28480
NUT-HEX-DBL-CHAM 3/8-32-THD .084-IN-THK 00000
NOT SEPARATELY REPLACEABLE, P/O A16W1
(HIGH STABILITY TIME BASE OUTPUT",
ADDED FOR OPTION 001 ONLY)
CONN-RECT MICRORBN 24-CKT 24-CONT 28480
NOT ASSIGNED
ADAPTER-COAX STR F-SMA F-SMA 28480
(00 MHZ INPUT",
ADDED FOR OPTION 022 ONLY)
ADAPTER-COAX STR F-SMA F-SMA 28480
(800 MHZ OUTPUT",
ADDED FOR OPTION 022 ONLY)
CASTING MACHINED (EXCEPT OPTION 022) 28480
CASTING MACHINED (OPTION C22 ONLY) 28480
TRIM TOP 28480
TRIM SIDE FRT F 28480
EXTERNAL CVR TOP 28480
INS COV TO-66 28480
HINGE TOP 28480
SPRING-CPRSN .36-IN-OD 1.5-IN-OA-LG MUW 28480
NUT-HEX-W/LKWR 10-32-THD .125-IN-THK 00000
WASHER-FL MTLC NO. 10 .203-IN-ID 28480
RF! STRIP-FINGERS BE-CU ZINC PLATED 28480
"Factory Telected Coemponent {Hefer to Fection &)

Model 8657A

Mfr. Part Number

31600512

01604082
312002

2110-0043

08656-60005

12500118

5061-5386

5061-5386

12500102

2190-0068
ORDER BY DESCRIPTION

12500102

218000868
ORDER BY DESCRIPTION

12500118

21900016
ORDER BY DESCRIPTION

1251-6835

1250-1251

1250-1251

08657.21005
08657-61035
5040.7202
50010439
0865600156
0340-1119

08656-00034

1460.1761

ORDER BY DESCRIPTION
3050-0002

0363-01£9

A Earata past change



Model 8657A

Reference
Designation

MP11
MP12
MP13
MP14
MP15

MP16
MP17
MP18
MP1g
MP20

MP21
MP22
MP23
MP24
MP25

MP26
MP27
MP28
MP29
MP30

MP31
MP32
MP33
MP34
MP3s

MP36
MP37
MP38
MP39
MP40

MP4
MP42
MP43
MP44
MP45s

MP46
MP47
MP4g
MP49
MP5S0

MP51
MPS52
MP53
MP52
MPSS

thiefer to Section 7

for

HP Part
Number

oo

2360-0113
0865761014
5021-6839
5060-9803
5041.6834

WO ON

0515-1239 2

08656-20112
0865600100 5

-

81600350

08657-61011
0865600059
0865600157
08656-20101

O WO -

1460-1345
5040.7201

@ o

71208130 6

0865600079
0865600080
0865700027
08656-00082
0865600083

WO

0865700013
0865600086
08656-00087 7

[ -]

05200131 2
30300189 4

3050-0890 6

08657-00006
0865700005
08656-00037
08656-00039
23600123

b O O =

81504815
7100-1305
1400-0031
08657-00028
23600191

N N® O

update infoimation.

Qty.

2PN -

N [\ YO

NN D

&N

® - s o

- e W

Table 6-3. Replaceable Parts

Description

SCREW-MACH 632 .25-IN-LG PAN-HD-POZI
COVER-TOP RF

STANDOFF-HEX 1.IN-LG .25N-A/F STNLS-STEEL

STRAP HNDL AY 15
STRP HOLE & CAP

NOT ASSIGNED

SCREW-MACH M5 X 0.8 12MM-LG
NOT ASSIGNED

RTNR RF GASKET

RETAINER HINGE

RFI GASKET MNWNPRN 3.2-MM-OD 25-MM-LG
CVR BOTTOM RF

HINGE BOTTOM

EXTERNAL CVR BOT

FOOT FRONT

TILT STAND SST
FOOT FULL-1/2 MOD
NOT ASSIGNED
CAUTION LABEL
NOT ASSIGNED

INTERNAL RF COVER #1
INTERNAL RF COVER #2
INTERNAL RF COVER #3
INTERNAL RF COVER #4
INTERNAL RF COVER #5

CVRINTRL RF #6
INTERNAL RF COVER #8
INTERNAL RF COVER #9
NOT ASSIGNED

NOT ASSIGNED

SCREW-MACH 2-56 .438-IN-LG PAN-HD-PO2!
SCREW-SKT HD CAP 440 .25-IN-LG SST
NOT ASSIGNED

WASHER-FL MTLC 2.5MM 2.78MM-ID

NOT ASSIGNED

RFI CLIP-OUTPUT

RFI CLIP-OUTPUT

WALL CLIP SEMI-R

FEEDTHRU BRACKET

SCREW-MACH 6-32 .625-IN-LG PAN-HD-POZ)

WIRE 22ANG 1X22 105C

TRANSFORMER COVER .8.IN-DIP

CLMP-CA .375-DIA .5:WD NYL

REAR PANEL

SCREW-MACH 6-32 .188-IN-LG PAN-HD.PO2!

Mfr.
Code

00000
28480
28480
28480
28480

28480

28480
28480

28480
28480
28480
28480
28480

28480
28480

28480

28480
28480
28480
28480
28480

28480
28480
28480

00000
00000

28480

28480
28480
28480
28480
00000

28480
28480
28480
28480
00000

TFactary Selecied Componeut iRefer to Section &),

Replaceable Part:

Mfr. Part Number

ORDER BY DESCRIPTION
08657-61014

5021-6839

5060-9803

5041-6834

0515.1239

08656-20112
08656-00100

81600350

08657-61011
08656-00059
0865600157
08656-20101

1460-1345
5040-7201

71208130

0865600079
0865600080
08656-00081
0865600082
0865600083

0865700013
08656-00086
08656-00087

ORDER BY DESCRIPTION
ORDER BY DESCRIPTION

30500890

08657-00006
08657-0C005
0865600037
08656-00039
ORDER BY DESCRIPTION

81504815

7100-1305

1400-0031

08657-00028

ORDER BY DESCRIPTION

A hirata part dilange
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Replaceable Parts

Reference HP Part C oty

Designation Number D
MPS8 03800001 [ 1
MPS7 2420-0003 7 [
MPES 2190-0008 1 4
MPEO 80500227 3 4
2833U AND ABOVE
MPE?89
MP&O 90800086 4 1
MPe1 03800844 4 2
MP&2 06240208 2 2
MPES 1400-0054 6 2
MP84 08858-20188 1
MP8S 7120-834 8 [} 2
MPgs 0885740001 1
MP6? 0885740002 1
2748V TO 2882A
MPes 0865721004 3 14
M Pes 0865700007 2 1
2919A AND ABOVE
MP6s 08657.21014 8 14
M Peg 0865700018 [ 1
MP70 290500132 [} 1
MP71 21800104 ] 1
MP72 21900018 3
MP73 29500001 8
MF74 800225 1 4
MP75
MP70 14000248 [+ 17
MP7? 05350109 -3 13
MP78 03800920 ] 4
MP79 c80-16817 3 4
MPBOD 21000008 3 [ ]
WP 1P
MP100 0865761008 1 1
MP100 0865761050 3 1
MP101
MP102 2420-0003 7
MP103 21900618 4 1
MP104-MP108

27460 TO 2852A
MPIO?

2819A AND ABOVE
MP107

MP108
MP109

MP110
MP11Y
MP112
MP113-MP124
MP125

MP126
MP127
MPiI28
MP129
MP130

tRefer to Section

6-80

23600184 7

05150896 []

08656-00147 o

03801088 2
2000111 H
14000510 L}
50018501 [

22000105 4
03800533 [
71204298 ?

-

7 for update information.

N

Table 6-3. Replaceable Parts

Description

TERMINALSLDR LUG LKMTQ FOR#6-SCR
NUT-HEX-DBLCHAM 6-32.THD .094IN-THK
WASHERLKX HLCL NO. 8 .1414N4D
WASHERFL MTLC NO. 0 .1454NHD

NOT ASSIGNED
HOLE PLUG FOR 378-D-HOLE NYL

ETANDORF HEX 3274NL0 6-32.THD
BCREW.TPQ 6-32 254N-LG PANHD-POD STL
CLAMPCABLE 078-DIA 375WD STL

HP 1B SHELD

LABEL, FRONT

KEY PAD #1
KEY PAD 2

STAND OFF
FRONT PANEL SUPPORT

STAND OFF
FRONT PANEL SUPPORT

NUTHEX DBLCHAM 71 6-28.THD .094-IN-THK

WASHERLUX INTL T 7718 IN 4384NJD
WASHER-LK INTL T 3/8 IN .3774NJD
NUTHEX-DBL-CHAM 3/8.32.THD .0844N-THK
WASHERFL MTLC 14 IN 2654NID

WIRE 22AWG 1X22

CABLE ME .062..625-DIA .091WD NYL
NUTM-DBLHX M5

ETANDOFFHEX 8754N-LG 6-32.THD
ETANDOFFHEX .6IN-LG 6-32.THD
WASHERLK EXT T NO. 6 .1414N-D

NOT ASSIGNED

FRONT PANEL (EXCEPT OPTION 002)
FRONT PANEL {OPTION 002 ONLY)

NOT ASSIGNED

NUTHEX-DBL-CHAM 8-32.THD .0944N-THK

WASHERLK HLCL NO. 8 .1414NJD
NOT ASSIGNED

SCREWMACH 6-32 438IN-LG 82 DEG
BCREWMACH 632 4384N-LQ 82 DEG

NOT ASSIGNED
BRIXT OUTPUT CONN

STANDOFF HEX .438{NLG 440THD
SCREWMACH 440 .8INLG PAN-HD-PO2
CLAMP-CABLE .15-D8A .62WD NYL

NOT ASSIGNED

TRANS SPACER TO 3

NOT ASSIGNED

SCREW MACH 440 .3124NLQ PANHD-PO2
STANDOFF-HEX 14NL.G 440THD 25INATF
LABEL-WARNING .8884N-WD 1.54N-LG AL
NOT ASSIGNED

Mir.
Code

2480
2400

2480

28480
%480
20420
28480
2480

28420

2480
20480

28480
28480

00000

28480

00000

00000

204280

00000
00000
20480

®Faciory Selected Compenent (Refer to Section 8)

Mode] 8657A

Mir. Part Number

8360-0001
2420-0003
21900008
30500227

0380-00644

ORDER BY DESCRIPTION
14000054

osese-20188

71208048

0885740001
0805740002

08857-21004
0885700007

0885721014
08657.00018

ORDER BY DESCRIPTION

21900104
21900018
ORDER BY DESCRIPTION
0500225
ORDER BY DESCRIPTION

1400-0249
0535-0109
03800920

ORDER BY DESCRIPTION
21900008

08657-£1008
0865761050
24200003

21000918

ORDER BY DESCRIPTION

ORDER BY DESCRIPTION

0885800147

ORDER BY DESCRIPTION
ORDER BY DESCRIFTION
14000510

80015501
ORDER BY DESCRIFTION

ORDER BY DESCRIPTION
71204296

A Ervrata part change



Model 8657A

Reference
Designation

2748U TO 2852A
MP131

2010A AND ABOVE
MP13}

MP132
MPIX
MP134
MP13§

MP138
MP137MP139
MP140
MPI14Y
MP142

3833V AND ABOVE
MP142

MP143
MP144
MP145
MP148
MP147

MP142
MP149
MP150
MP18Y

MP152
MP153

MP163
MP1864
MP18S
MP168

P1

WS

we

HP Part
Number

2200-0102
0515-1079
26300073
2380-0201
2100-0008
21900018
91600309
232800201
23800219
056161903
22000111
69 60-004 1
0865700026
25100045
30500178
30500002
25100045
71214963
23600116

0865700053
23600116

22000105
24200002
23600201
21000918
1251.7045
12520653
1252-1045
07570346
91004412
18261181
18260677

1826-C169
1906-L23

06657-61012
08657-81029
08656-60169
08656-60019

0865761053

o0

D ® -

r» NN - oo - N

» o

N Oy OW

Qty.

10

"

fRefer 10 Section 7 for update information.

Table 6-3. Replaceable Parts

Description

SCREWMACH 440 26IN-LG PANHDPOD
BCREW-MACH 440 28-INLG PANHD-POD

NOT ASSIGNED

BCREWMACH 10-32 24NLG PANHD-POZ
BCREWMACH 8-32 .5NLG PAN-HD-POD
WSHRHLX EXT T NO. ¢ .1414NHD

WASHERLK HLCL NO. 0 .1414NHD

NOT ASSIGNED

RNGER GUARD

SCREW-AMACH 8-32 BINLG PANHD-POZ
BCREWMACH 832 1.376INL0 PANHD-POD

BCREWAMACH 6-32 .626-N-LG PANHDPOD

BCREWMACH 440 8INLQ PANHD-POZ
PLUGHOLE FLHD FOR 5-D-HOLE NYL

RF CUP

SCREW-MACH 8-32 375-INL.Q PANHD-POD
WASHERFL MTLC NO. 8 .188NID

WASHER-FL MTLC NO. 10 203INHD
BCREW-MACH 832 375N G PANHD-PO2
NAMEPLATE 0.23-MM-WD 13.7MM4Q CU
SCREWMACH 8-32 3124NLQ PAN-HDPOD

CONNECTOR PLATE (OPTION 022 ONLY)
SCREW-MACH 6-32 3124N1G PAN-HDPO2
(F ONLY OPTION 022 IS INSTALLED)
SCREWMACH 440 .3124NLQ PAN-HD-PO2
(F OPTION 022 AND 001 ARE INSTALLED)
NUTHEX-DBLCHAM 8-32-THD .094-IN-THK
SCREWMACH 6-32 £4N-LG PANHDPOD
WASHER-{X HLCL NO. 8 .1414NHD

CONN-RECT D-SUBMIN 15-CKT
CONTACT-CONN UW-SUBMIN-D FEM CRP
CONTACT-CONN UW-SUBMIN-D FEM CRP

RESISTOR 10 19 ,125W F TC = 04 -100
TRANSFORMER-POWER 100/1207220/240V
IC V RGLTRFXD-POS 14.7/15.3V TOJ PKQ
ICR 338 M03

IC VRAGLTR TO3
DIODE CT-RECT 200V 15A

24 AWG WIRE (87) NOT SEPARATELY REPLACEABLE

FRONT PANEL HARNESS
Wi16P4 TO A2.11

COAX CABLE ASSEMBLY
A3A1JY TO A7

RIBBON CABLE CNDCT28AWG
W16P3 TO C10, A3

COAX CABLE ASSEMBLY! smcemc 0
AlJs TO ABJ3

RIBBON CABLE ASSEMBLY
ABJ402 TO Al

HERHEER

1IN

24546

28480

27014
28480
27014
18548

28480

28430

28480

20480

®Faciory Selecied Component (Refer to Section 8).

Replaceable Parts

Mfr. Part Number

05161903

ORDER BY DESCRIFTION
6900004 1

0885700026

ORDER BY DESCRIPTION
0500178

30500002
ORDER BY DESCRIFTION
71214983
ORDER BY DESCRIFTION

0885700053
ORDER BY DESCRIPTION

ORDER BY DESCRIPTION
24200003

ORDER BY DESCRIPTION
21900918

1251-7045

12520653

748230-2
CT4-1/8.TO-10R0F
9100-4412

LMISOAK-15

18260677

LM320K. 15
Rri2

0885781012

0885761039

02656-60169

08656-60019

0865761073

A Errats part change
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Replaceable Parts

Reference
Designation

w7
ws
we

wio

w13
w14
wis
wie
Wi6P1

WieP2

W16P3
Wi6P4
W16P5

W16P6
W1eP7

Wi6P8

w17

w1

tRefer to Section

6-82

HP Part

C a
Number D y
08656-60171 6 1
08656-20022 2 1
08656-20019 7 1
08656-20023 3 1
0865761016 1 1
08657-21018 0 1
08657-21021 4 1
08657-21020 3 1
08656-60172 7 1
08657-61009 2 1
03600037 7
03620227 1 4
12517044 0
1252-0311 2 14
1252-0461 3 1
1252-0004 0
1252-0004 [
1251-5207 3
12514182 1 14
12514968 1
12513411 7 6
1251-3966 7 18
12514968 Al
12513411 7
12513966 7
12513537 8
08657-61006 9 1
08656-60173 8 1

7 for npdate infoermation

Table 6-3. Replaceable Parts

Description Mir.
P Code
RIBBON CABLE CNDCT28ANG 28480
W16P2 TO A6J401
SEMI-RIGID CABLE 2.18 NO CONN 28480
FL1TO A4
SEMI-RIGID CABLE 2.18 NO CONN 28480
A8 TO A4
SEMI-RIGID CABLE 2.18 NO CONN 28480
A8 TO ABJ301
ATTENUATOR DRIVER CABLE 28480
A10J3 TO A9A1I1
SEMI-RIGID CABLE 28480
ABJ303 TO A9J4
SEMI-RIGID CABLE 28480
A9J3 TO ABJ302
SEMI-RIGID CABLE 28480
ABJ203 TO A9J2
RIBBON CABLE 20CNDCT28ANG 28480
A11J1 TO A10J1
MAIN WIRING HARNESS 28480
TERMINAL-SLDR LUG PL-MTG FOR#6-SCR 28480
CONNECTOR-SGL CONT SKT 1.14.MM-BSC.SZ 28480
CONNECTOR 15-PINM D TYPE 28480
CONTACT-CONN UMW-POST-TYPE M CRP 28480
CONNECTOR 9-PINM 28480
CONNECTOR 9-PIN M 28480
CONNECTOR 9-PIN M 28480
CONNECTOR 16-PIN F POST TYPE' 28480
CONNECTOR.SGL CONT SKT .025.IN-BSC-SZ SQ 28480
CONNECTOR 7-PIN F POST TYPE 28480
CONTACT-CONN UMW-POST-TYPE FEM CRP 28480
CONTACT-CONN UW.-POST-TYPE FEM CRP 28480
CONNECTOR 7-PIN F POST TYPE 28480
CONTACT-CONN UW-POST-TYPE FEM CRP 28480
CONTACT-CONN UMW-POST-TYPE FEM CRP 28480
CONNECTOR 10-PIN F POST TYPE 28480
SEMI-RIGID CABLE 2.18 SMA-NONE 28480
A9J11 TO FRONT PANEL J2 "RF OUTPUT"
RIBBON CABLE 26CNDCT28ANG 28480
A11J5 TO REAR PANEL "HP-IB®
"Faciory Sclected Comiponent (Refer to Section 5).

Model 8657A

Mfr. Part Number

08656-60171

08656-20022

08656-20019

08656-20023

0865761016

08657-21019

08657-21021

08657-21020

08656-60172

08657-61009
03600037
03620227

1251.7044
12520311
12520461

12520004
12520004
1251-5207
12514182
1251.4968
1251-3411
12513966

12514968
12513411
12513966
12513537

08657-61006

08656-60173

A Errata part change



J2201 TO J2202 (REMOVE WHEN ASSEMBLUING OPT 022)

Model 8657A Replaceable Parts
Table 6-3. Replaceable Parts
Reference HPPart C Descriptio Mir,
Qty. n Mtr. Part Number
‘ Designation Number D P Code
wigl 00858-80362 4 REGULATOR WIRE HARNESS 20480 0885880382
w10C1 0180-2620 ] 1 CAPACITORFXD 2.2UF + -10% 50VDC TA 28088 D2R2QS 1850K
wieC2 01800291 3 CAPACITORFXD 1UF + -10% 35VDC TA s8280 150D 108X 6035A2
wW1eea 01801735 2 1 CAPACITORFXD 22UF + 108 35VDC TA ) 180DZ24XP035A2
W19C4 01800100 3 CAPACITORFXD 4.7UF « -10% 35VDC TA 289 18004 76X 903582
wWpCh 01800228 [ 1 CAPACITORFXD 22UF + -108 16VDC TA 8289 150D226X90 1682
wW19Cs 01800374 3 1 CAPACITORFXD 10UF + -10% 20VDC TA [ .-, 0 180D 108X902082
wieC? ©0180-3531 s 1 CAPACTTORFXD 2UF + &4 EOVDC METPOLYC 20480 01603531
WISMP1 0380-0009 3 1 TERMINAL-SLDR LUG PLMTQ FOR#6-SCR 28480 03800008
WISMP2 1200-0630 ] 1 BOCKET-XSTR 2.CONT T0-3 SLOR-EYE 204280 12000630
WIoMP3 1200122 ) 1 BOCKET-XSTR 2CONT TO3 DIP-SLOR 2825 STIHXIAX243
WIsP1 12520321 4 1 OONN-RECT D-SUBMIN 15CXT 16-CONT 28480 12820321
wioP2 1281.7044 o 1 CONNECTOR 16PIN M D TYPE 28480 1261-7044
W20 8120-1378 1 1 CABLE ASSY 18AWQ 3.CNDCT JAK-JXT 2420 8120-1378
UNE POVER CABLE
w21 0085781010 & 1 SEMLRIGID CABLE ASSEMBLY 28430 0865781010
AT TOWZ3
ADDED IN PLACE OF W17 FOR OPTION 002
w2 08656-60183 ] 1 COAX CABLE ASSEMBLY F BNC-SMC § 20480 08858-60183
REAR PANEL J3 "TIMBASE INPUT" TO AJJ8
w2 0865780187 4 1 SEM-RIQID CABLE ASSEMBLY 28480 0885780187
W21 TO REAR PANEL J2 "RF OUTPUT
ADDED IN PLACE OF W17 FOR OPTION 002
Was 08856-80184 1 1 COAX CABLE ASSEMBLY (3) 20480 08658-80184
AJJ7 TO REAR PANEL “TIMEBASE OUTPUT
W25 0865781029 e 1 COAX CABLE ASSEMBLY 20480 0865781030
A7 TO AsJs
wWz2e 8120-2628 2 1 CABLE ASSYLOAX 50-O+HM 30PFFT 8420 8120-2682
J& "HIGH STABILTY TIMEBASE OUTPUT TO
J3 "TIMEBASE INPUT™, OPTION 001 ONLY
we? 0865761038 8 1 COAX CABLE ASSEMBLY 28420 0865761039
ABJY TO A2
W28W2199 NOT ASSIGNED
W2200 0865781077 4 2 CABLE ASSEMBLY (GRAY, OPTION 022 ONLY) 28480 0865761077
J2200 (300 MHZ REF INPUT) TO W2202
w2012 0865781083 2 CABLE ASSEMBLY (GRAY, OPTION 022 ONLY) 28430 0865761082
J2Z2C1 (300 MHZ REF OUTPUT) TO w2202 °
w2022 50814808 ® 2 CABLE ASSEMBLY WHITE/RED/YELLOW, OPTION 022 ONLY) 28480 506814808
W2201 TO AdJ1
w2034 50614808 ® 2 CABLE ASSEMBLY WHITE/RED/YELLOW, OPTION 022 ONLY) 28480 80814808
W2200 TO ABJ2
W2204 0864220048 4 1 CABLE ASSEMBLY (SEMI-RIGID, OPTION 022 ONLY) 28430 0864220046
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Replaceable Parts

Table 6-4. Code List of Manufacturers

Model 8657A

Mr. Manufacturer Name Location Zip Code
Code

00000 | ANY SATISFACTORY SUPPLIER

00779 | AMPINC HARRISBURG, PA 17111
01121 | ALLEN-BRADLEY CO INC EL PASO, TX 79935
01295 | TEXAS INSTR INC DALLAS, TX 75265
01717 | AKRO-MILLS AKRON, OH 44309
02114 | FERROXCUBE CORP SAUGERTIES, NY 12477
03888 | K D! PYROFILM CORP WHIPPANY, NJ 07981
04713 | MOTOROLA INC SEMICONDUCTOR PRODUCTS PHOENIX, AZ 85008
06665 | PRECISION MONOLITHICS INC SANTA CLARA, CA 95050
07263 | FAIRCHILD CORP MOUNTAIN VIEW, CA 94042
18546 | VARO SEMICONDUCTOR INC GARLAND, TX 75046
11236 | CTS CORP BERNE DIV BERNE, IN 46711
16299 | CORNING ELECTRONICS RALEIGH, NC 27604
17856 | SILICONIX INC SANTA CLARA, CA 95054
18324 | SIGNETICS CORP SUNNYVALE, CA 94086
18873 | DUPONT E | DE NEMOUTS & CO WILMINGTON, DE 19801
19701 | MEPCO/CENTRALAB INC WEST PALM BEACH, FL 33407
20932 | EMCON DIV ITW SAN DIEGO, CA 92129
24355 | ANALOG DEVICES INC NORWOOD, MA 02062
24539 | AVANTEK INC SANTA CLARA, CA 95061
24546 | CORNING GLASS ELECTRONICS SANTA CLARA, CA 95050
25088 | SIEMENS CORP ISELIN, NJ 08830
25403 | N.V. PHILIPS-ELCOMA DEPARTMENT EINDHOVEN, HL 02876
26654 | VARADYNE INC SANTA MONICA, CA 90404
27014 | NATIONAL SEMICONDUCTOR CORP SANTA CLARA, CA 95052
27167 | CORNING GLASS WORKS (WILMINGTON) WILMINGTON, NC 28401
28480 | HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO, CA 94304
3L585 | RCA CORP SOLID STATE DIV SOMERVILLE, NJ

33095 | SPECTRUM CONTROL INC FAIRVIEW, PA 16415
34371 | HARRIS CORP MELBOURNE, FL 32901
34649 | INTEL CORP SANTA CLARA, CA 95054
4N833 | ETRIINC MONROE, NC 28110
51642 | CENTRE ENGINEERING INC STATE COLLEGE, PA 16801
52063 | EXAR INTEGRATED SYSTEMS INC SUNNYVALE, CA 94086
52648 | PLESSEY SEMICONDUCTORS SANTA ANA, CA 92705
56289 | SPRAGUE ELECTRIC CO NORTH ADAMS, MA 01247
72825 | EBY HUGH H INC PHILADELPHIA, PA 19144
73138 | BECKMAN INDUSTRIAL CORP FULLERTON, CA 92632
73899 | J F D ELECTRONICS CORP BROOKLYN, NY 11219
75915 | LITTELFUSE INC DES PLAINES, IL 60016
90949 | ALLIED AMPHENOL PRODUCTS LISLE, IL 60532
9N171 | UNITRODE CORP LEXINGTON, MA 02173
91506 | AUGAT INC MANSFIELD, MA 02048
91637 | DALE ELECTRONICS INC EL PASO, TX 79936
98978 | INTL ELECTRONIC INC BURBANK, CA 91502
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Model 8657A ’ Replaceable Parts
INTERNAL RF COVERS INTERNAL RF COVERS
Top View Bottom View
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COLOR CODE
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Figure 6-1. Cabinet Parts and Internal RF Covers
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Replaceable Parts

o
3
2
a

P 47

Figure 6-2. Exploded View of the Front Panel

6-86



Model 8657A Replaceable Parts

MP1y WISMP1

MP42 %L

MP131

NN MP127 i
P/O W22 o~ &,
) \ L [Q\\ | | /éﬁ SN
NN i ’ f
NPro el RS~ 3
P/O W18 L e ISMPZS . TS
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d . ’ :

. A5
{(F1 1S INSIDE)
P/O A1EWI*

*OPTION 001 ONLY

Figure 6-83. Exploded View of the Rear Panel

6-87



Replaceable Parts Model 8657A

.‘. < )
AJA\MP|\<// \

AMIMP?
%
A3A|MPB-L—‘@

AJAIMP12

AJAIMP13

AIMP3

AJA!MPQ\@
AmimpIo—D

AJAL

AJAIMP /f
AJA‘MPJ/I

Figure 6-4. Exploded View of the A3A1 Assembly
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A3

A3MP13
P/0 A3MP11 ?
LEFT HEATSINK
(Slides under U17) A3IMP14 —

P/0 A3MP11
RIGHT HEATSINK
(Shdes under U17)

€308

/é

Figure 6—5. A3U17 (Serial Prefixes 2747U to 2823U)
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Model 8657A

w4

MP6&

MP12

MP8

LEVEL 1

MP2 A3ATMP1

J2

A3MP1

w24

w22

A3W13

MP76

w3

MP20

6-90

Figure 6-6. Top Internal View Level 1
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Replaceable Parts

W2202 AND W2203 ON OPTION 022
ARE NOT SHOWN.

MP75 R1

LEVEL 2

A8 w9

MP48

A4MP1

ws

A4

MP146 MP51

W6 MP78(Female)
MP79(Male)
MP80(Washer)

wio

MP4g
MP18 MP102 &
MP19  MP145 MP103

fi n

MP149
Pso W5

P/0 w4

MP143

P/0 W3

c10
(+5V)

w2s.

MP149

NOT USED
ON
OPTION 022

w3

MP134
MP135

A6

MP143

J2

Figure 6-7. Top Internal View Level 2
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Replaceable Parts

LEVEL 3

W13

MP77

w14

W16P1

IR ey

(=2

Crs-cf

P/0 W16

[

w18
W16P3
MP21
A9
w12

A9 Al —

i) m——

w17

ASW2

AR

MP76

A6MP2
ABMPS

A6

w16P4

o~
=

Figure 6-8. Bottom Internal View Level 3
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wis W16P1 P/0 Wwis

\

W16P3 l
A1
MP22
MPQ
MP8
w16 _P/0
W16
MP101
(UNDER
W16)
X A10
w17
W11 ‘
= =S
L
W16P4
MP110  J2 MP76  W16P6 W16P7 w11 W16P8 P/O W15

Figure 6-9. Bottom Internal View Level 4
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Model 8657A

MP152

MP153 Screw

MP154 Nut
( 800 MHz REF
INPUT OUTPUT
IS S
asner
L 14 1]
J2200 J2201

6-94

Figure 6-10. Option 022 Rear Panel Parts Identification



Model §657A Instrument Changes

Section 7
INSTRUMENT CHANGES

7-1. INTRODUCTION TO THIS SECTION

This section contains instrument modification recommendations and procedures that could improve
the performance and reliability of vour instrument. Refer to Insiruments Covered by This Manual in
Section | of the HP 8657A Operation and Calibration Manual for important information about serial
number ¢coverage.

7-2. INSTRUMENT MODIFICATIONS

2750U AND ABOVE. A resistor (R156) is added to the A10 Audio assembly. This prevents the reverse
power protection from tripping intermittently.

2823U AND ABOVE. The four screws used to hold the cooling fan to the rear panel are changed to
self tapping screws.

2838U AND ABOVE. The Fractional N Controller (U17) on the A3 low frequency loop assembly is
changed to a new part number.

2849U AND ABOVE. The A6 output assembly is replaced by a new A6 assemblv (08657-60121). This
new assemblv adds additional gain stages in the output amplifier.



Model 8657A Service

Section 8
SERVICE

8-1. INTRODUCTION

This section contains information for troubleshooting and repairing the Signal Generator. Included
are principles of operation, troubleshooting tests, repair procedures, and block and circuit diagrams.

8-2. SERVICE SHEETS

Circuit principles of operation and troubleshooting information is found in the pages directly preceding
the block and circuit schematic diagram foldouts. The foldout pages are found in the last part of this
section. They consist of component locator diagrams, block diagrams, notes, supplemental diagrams,
associated information, and circuit schematic diagrams.

Principles of Operation

The principles of operation and related tables and diagrams are part of Block Diagrams 1 through 4,
and Service Sheets 1 through 25. A general statement followed by more specific information is included
to aid in understanding the operation of circuitry in the Signal Generator.

Troubleshooting

The troubleshooting tests and checks are part of Block Diagrams 1 through 4, and Service Sheets 1
through 25. These tests and checks are used to aid in the service and repair of the Signa! Generator.
Troubleshooting using signature analysis is found where verifying the operation of digital circuitry is
necessary. See paragraph 8-7, Troubleshooting for further troubleshooting information.

Block Diagrams

The block diagrams are found on Block Diagram 1 through Block Diagram 4. Block Diagram 1 is the
overall block diagram that shows the major functional sections. Block Diagram 1 serves as an index to
the troubleshooting blocks, and as a starting point for troubleshooting.

The troubleshooting block diagrams are found on Block Diagram 2 through Block Diagram 4. Each
troubleshooting block diagram shows the major circuits in their functional groupings. These blocks
serve as indexes to the circuit schematic diagrams. The High Frequency Loop and Output Section is
shown on Block Diagram 2, the Low Frequency Loop on Block Diagram 3, and the digital (control)
circuits are on Block Diagram 4.

Circuit Schematic Diagrams

The circuit schematic diagrams are found on Service Sheets 1 through 25. These diagrams, in functional
groupings, are aids for understanding operation and for troubleshooting the Signal Generator. Refer to
the paragraphs entitled Principles of Operation, and Troubleshooting for more information.

8-1
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8-3. SAFETY CONSIDERATIONS

8-2

Before Applying Power

Verify that the instrument is set to match the available AC line voltage and that the correct fuse is
installed (refer to paragraph 2-4 in Section 2). An uninterrupted safety earth ground must be provided
from the main power source to the instrument 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 equipment.

Maintenance described herein is performed with power supplied to the
instrument and with the protective covers removed. Such maintenance
should 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 instrument) 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 instrument must be made
inoperative (that is, secured against unintended operation).

If this instrument is to be energized via an autotransformer, make sure that
the autotransformer’s common terminal is connected to the earth terminal
of the power source.

Capacitors inside the instrument can still be charged even if the instrument
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 Signal Generator unless the
instrument 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.
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8-4. 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 schematics 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.

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. Those persons servicing the instrument should use 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.

£ The circuit board should have a conductive strip placed on the board edge-connectors to short all
the connections together.
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Device Classes

The following is a classification of the ESD sensitivity of components used in most Hewlett-Packard
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 (< 0.15A), microwave and VHF transistors and ICs, precision IC voltage regulators and resistors,
low power resistors (< 0.05W), 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).

Component Replacement Procedures

The A2, A3, A3A1, A6, A10, and A1l printed circuit board assemblies are manufactured using a Hot
Air Leveled (HAL) process. The printed circuit board traces, pads and plated-through holes (PTH)
are copper. While the process has several advantages over conventional processes, 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 HAL printed circuit boards.

Listed below are soldering considerations that apply to all printed circuit boards:

e The temperature of the soldering iron tip and time the tip is in contact with the printed circuit
board.

o The size and shape of the soldering iron tip.
o The pressure of the soldering iron tip on the pad.
e The operator’s skill.
When replacing components on HAL printed circuit boards the following steps should also be taken.
1. Use a temperature controlled soldering iron set at a temperature of 600° F (315° C).

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-0-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.

2. Cut out the body of the component to be removed. (Leave leads as long as possible for easier
removal.)

8-4
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3. 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 s 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.

4. 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.

8-5. RECOMMENDED TEST EQUIPMENT AND ACCESSORIES

Test equipment and test accessories required to maintain the Signal Generator 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.

8-6. SERVICE TOOLS, AIDS AND INFORMATION

Service Tools

There are unique tools available that will make servicing of this instrument easier. Service aids are
provided in the instrument. Service information is provided in this manual. Information provided in
the paragraph entitled Repair (found in this section) shows how the instrument is accessed for repair
purposes. See Figure 8-1 for the recommended position for maintenance and-servicing.

Pozidriv Screwdrivers. Many screws in the Signal Generator 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 on the A6 Output Assembly
or A9 Attenuator Assembly are installed. Use an 8 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. Illustrated parts breakdowns of chassis and frame parts, as well as
assemblies and mechanical parts and cables, are shown in Section 6.

8-5
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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 integfated
circuit and relay designations, adjustment names, and assembly part numbers.

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.

; : :
S S S

Figure 8—1. Recommended Position for Maintenance and Seruvicing.
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8-7. 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 1 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
Signal Generator allows for out of specification operation. Under other conditions it does not.

A reverse power level greater than 1.0 watt (7.07V) coupled to the front-panel RF OUTPUT connector
switches the output signal off and causes the Amplitude display to flash. This, however, is normal
operation under the circumstances. The Signal Generator 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 Protection provided by this circuit is adequate up to
50 watts (25V dc).

The Signal Generator 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 Signal Generator 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 5 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 Signal Generator 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 1-25)

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 Signal
Generator, 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. When a problem is isolated to a stage, the ability of

the one doing the troubleshooting is utilized to isclate the defective component.

Signature Analysis

Signature analysis is a simple method of verifying the operation of digital circuitry. When properly
used, signature analysis can detect extremely subtle hardware faults. Signatures must identically match
those given in the signature tables located with the Troubleshooting for that schematic. If everything is
working correctly, signatures will all match exactly. If they do not match, by even one digit, something
is wrong. With the Generator's internal signature analysis routine, the signature analyzer’s test probe
is used to check nodes in the circuit under test. The signature analyzer converts the signals at the node
into a four digit “signature”, which it displays. The signature is then compared to the signature in the
Troubleshooting table appropriate for that schematic. These two signatures must be identical.

Signature analysis can be sped up if the following considerations are kept in mind:

1. Make sure that every step is performed as described in the set-up procedure. That is, make sure
that the clock, start, and stop connections and triggering are correct.

2. Double-check that the signatures are being taken at the correct node.

3. Make sure that the signature analyzer probe is making good contact with the pin being checked.
Oxidation on pins can cause invalid signatures due to poor contacts.

4. When you think that you have found a bad signature, double check to make sure.

5. When checking a node. check that the unstable signature indicator is not blinking. ‘
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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.

8-8. REPAIR

Disassembly Procedures

For the most part, disassembling the Signal Generator is quite straightforward. Most of the procedures
simply indicate the size, number, type, and general location of the mounting hardware. Where it is
necessary, the procedures are more detailed. Table 8-1 indicates which procedure will give access to
a particular assembly and which figure shows the location of a particular assembly. Reference to the
appropriate exploded view in Section 6 is included. If a circuit board within the main casting is to be
removed from the Signal Generator, seek access to its component (top) side. To reassemble the Signal
Generator, follow the procedures in the reverse order.

Before beginning any disassembly procedure be sure that the AC line voltage
is disconnected.

Table 8-1. Assembly Access Information.

To Gain Access For Part Locations
to an Assembly Perform Procedure(s) Refer

or Module to Figure(s)
A1 and A2 Front Panel Removal and it required, A1 Keyboard and| 6-2

A2 Display Assembly Removal

A3 (top) Cover Removal, Top (Level 1 Access) 6-1, 6-4, 6-5

A3 (top and Cover Removal, Top (Level 1 Access) and 6-1, 6-5, 6-6, 8-1
bottom) A3 Assembly Service Position (Level 2 Access)

A4, AB, and A8 Cover Removal, Top (Leve! 1 Access) and 6-1, 6-5, 6-6, 8-1
(top) A3 Assembly Service Position (Level 2 Access)

A4, AB, A8 Cover Removal, Bottom (Leve! 4 Access) and 6-1, 6-7, 6-8, 8-1

(bottom), and A9 | A10/A11 Assemblies Service Position (Level 3 Access)

A10 and A11 (top | Cover Removal, Bottom (Level 4 Access) and A10/A11] 6-1, 6-8, 8-1

and bottom) Assemblies Service Position
A15, A16, B1 and | Rear Panel Removal 6-3, 8-2
T1

8-9
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Front-Panel Removal. Remove the knurled nut P/O J2 from the RF Output connector (not included
in Option 002) with a pair of soft jawed pliers (HP part number 8710-0986). Remove the top trim MP2
and four No. 2 Pozidriv screws MP107 from the top and bottom edge of the front-panel casting. Pull
the front-panel forward until it is free of the casting. Disconnect W2 from A2J1.

A1 Keyboard and A2 Display Assembly Removal. The front panel has been removed. Place the
front panel face down. To separate the A2 Assembly from the Al Assembly, remove the fourteen
No. 2 Pozidriv screws MP131 from the back of the circuit board. If the instrument does not have the
Option 002 rear panel RF output, unsolder wire W20 from the front panel MOD INPUT/OUTPUT BNC
connector. The A2 Assembly can now be separated from the Al Assembly.

Cover Removal, Top and Bottom (Levels 1 and 4 Access) Set the Signal Generator in its normal
operating position. Free the handles by removing four No. 2 Pozidriv screws MP17.

Remove the front and rear handle caps (MP15) and the handles MP14. The top cover may now be
lifted off for Level 1 access or the instrument may be turned over and the bottom cover lifted off for
Level 4 access.

A3 Assembly Service Position. The top cover has been removed. Remove ten 10-32 inch nuts and
washers (MP8 and MP9) from the top of the circuit board. Rotate the circuit board on the hinged
carrier MP6 up and to the right. To lock the carrier in place, press the spring loaded hinge toward the
rear of the instrument until it slides around the hinge lock MP20.

Level 2 Access. Remove two No. 2 Pozidriv screws MP11 from the top internal cover MP12. Lift the
top internal cover up and out by the cover handles. Remove the four No. 2 Posidriv screws MP11 from
the top internal RF cover MP36. Use a small standard blade screwdriver to pry under each internal
RF cover at the corners. Lift the cover from the casting.

NOTE

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.

A10/A11 Assemblies Service Position. The bottom cover has been removed. Remove eleven 10-32
hex nuts and associated washers (MP8 and MP9) from the top of the circuit board.

Refer to Figure 8-2 to remove two standoffs (MP110) from the stationary screws (MP111) attached to
W2, and then pull off W16P4.

Raise the circuit board and hinged carrier MP23. To lock the carrier in place, press the spring loaded
hinge toward the rear of the Signal Generator until it slides around the hinge lock MP20. Plug W16P4
back in. The two standoffs which were removed, do not have to be put back on until reassembling
Al10/A11.
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w2

Figure 8-2. P/O A10/A11 Assembly Service Positioning.

Figure 8-3. Rear Panel Remouval.
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w14

w13

w12

A9AT1

ASA1

ASW1

:‘
. "',—

A9AT4 ASW3 w17 A9AT3 ASAT2 A9W2 wi1

A9J1

Figure 8-4. Attenuator Assembly A9.

Level 3 Access. A10/A11 Assemblies have been locked into the service position. Remove ten No. 2
Pozidriv screws MP11 from the bottom internal cover MP22. Lift the bottom internal cover up and
out by the cover handles. Remove the four No. 2 Pozidriv screws MP11 from the bottom internal RF
cover MP36. Access to individual boards is achieved by using a small standard blade screwdriver to
pry under each internal RF cover at the corners.

NOTE

DO NOT PRESS the internal RF covers all the way in. Make sure the top
of the cover is the same level as the top of the casting.

Rear-Panel Removal. Position the Signal Generator so you are facing the rear-panel as shown in
Figure 8-3.

1. Remove six No.2 Pozidriv screws and lockwashers (items 1).
2. Pull the rear-panel away from the casting.

3. If the rear-panel is to be completely removed from the instrument, disconnect the TB IN (W22)
and TB OUT (W24) coax cable assemblies from the A3 assembly. Also, remove the HP-IB ribbon
cable (W18) from the A1l assembly. The connectors for these three cables will pass through the
instrument’s casting.

4. When reinstalling the rear-panel. reverse the preceding procedure.
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Attenuator Removal. Position the Signal Generator so you are facing the instrument’s front-panel.

I =

Follow the Level 3 Access Procedure and remove the two internal RF covers, MP35 and MP38.
Use an 8 mm wrench to loosen hex nuts securing W12 to connectors A6J303 and A9.J4.

Use a pair of needle-nose pliers and carefully remove W12 from the instrument.

Use an 8 mm wrench to loosen hex nuts securing W13 to connectors A6J302 and A9J3.

Use a pair of needle-nose pliers and carefully remove W13 from the instrument.

Use and 8 mm wrench to loosen hex nuts securing W14 to A6J203 and A9J2. Use a pair of
needle-nose pliers and carefully remove W14 from the instrument.

Loosen hex nut securing W17 (W21 for Option 002) to connector A9J11. Remove the cable from
the connector.

Disconnect ribbon cable W11 from AS8J1.

9. Free the A9 Assembly from the frame by removing the 9 No. 1 Pozidriv screws (MP152).

10.

Remove the A9 Assembly from the instrument.

Individuat Attenuator Section Removal. Follow the attenuator removal procedure and remove the
A9A1 Assembly from the instrument. Lay the A9A1 Assembly with the A9 attenuator section facing
up; then use one of the following procedures to remove the particular attenuator section.

ASAT1 (HET) Removal.

11.
12.
13.

14.

Loosen hex nuts securing A9W1 to A9J5 and A9J6.
Carefully remove A9W1 from the A9 Assembly.

Turn the A9 Assembly over and unsolder the two A9AT1 feedthough capacitors from the printed
circuit board.

Turn the A9 Assembly back over and remove A9ATI.

A9AT2 (60 dB) Removal.

15.
16.
17.
18.
19.

20.

Loosen hex nuts securing A9W1 to A9J5 and A9J6.
Carefully remove A9W1 frgm the A9 Assembly.
Loosen hexnuts securing AAW2 to A9J7 and A9J8.
Carefully remove A9W2 from the A9 Assembly.

Turn the A9 Assembly over and unsolder the five AT2 feedthough capacitors from the printed
circuit board.

Turn the A9 Assembly back over and remove AT2.

ASAT3 (80 dB) Removal.

21.
22.
23.
24.
25.

26.

Loosen hex nuts securing ASW2 to A9J7 and A9J8.
Carefully remove A9W2 from the A9 Assembly.
Loosen hex nuts securing A9W3 to A9J9 and A9J10.
Carefully remove A9W3 from the A9 Assembly.

Turn the A9 Assembly over and unsolder the five AT3 feedthough capacitors from the printed
circuit board.

Turn the A9 Assembly back over and remove AT3.
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A9AT4 (REV POW) Removal.
27. Loosen hex nuts securing A9W3 to A9J9 and A9J10.
28. Carefully remove A9W3 from the A9 Assembly.

29. Turn the A9 Assembly over and unsolder the four AT4 feedthough capacitors from the printed
circuit board.

30. Turn the A9 Assembly back over and remove AT4.

Qver tightening the hex nuts on the A6 Assembly and the A9 Assembly RF
connectors (in step 3) will change the dielectric constant of the semi-rigid
cable. (Under tightening may cause RF leakage.)

Attenuator Installation. When re-installing a new individual attenuator section into the A9A1 As-
sembly, or when re-installing the A9A1 Assembly into the instrument, reverse the procedure used for
removal. When re-installing any associated semi-rigid cables, use the following procedure:

1. Tighten the hex nut on the connectors until they are just finger tight.

2. Simultaneously insert both cable ends into their connectors. Make sure the cables are firmly
seated in the connectors.

3. Use an 8mm torque wrench and tighten the hex nut on the connectors to 4.5 in/lbs +0.5 in/Ibs.

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 (*).

Etched Circuits (Printed Circuit Boards)

The etched circuit boards in the Signal Generator have plated-through holes which make a solderable
path through to both sides of the insulating material. Soldering can be done from either side of the
board with equally good results. When soldering to any circuit board, keep in mind the following
recommendations:

4. Avoid unnecessary component substitution. Substitution can result in damage to the circuit board
and/or adjacent components.

5. Do not use a high power soldering iron on etched circuit boards. Excessive heat may lift a
conductor or damage the board.

6. Use a suction device or wooden toothpick to remove solder from component mounting holes. DO
NOT USE A SHARP METAL OBJECT SUCH AS AN AWL OR TWIST DRILL FOR THIS
PURPOSE. SHARP OBJECTS MAY DAMAGE THE PLATED-THROUGH CONDUCTOR.
Refer to Table 8-2 for information on available tools for working on etched circuit boards.

8-14
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Table 8~2. Etched Circuit Soldering Equipment.
item Use Specification item Recommended HP Part No.
Soldering Tool Soldering Wattage: 35W Ungar No. 135 8690-0167
Tip Temp.:390-440° C Ungar Division
(735-825° F) | Eldon Ind. Corp.
Compton, CA 90220
Soldering Tip Soldering, Unsoldering Shape: Chisel* Ungar PL113° 8690-0007
De-Soldering Aid | To remove molten solder Suction Device Soldapulit by Edsyn Co., 8690-0060
' from connection Van Nuys, CA 91406
Solder Component replacement; Rosin (flux) core, high 8090-0607
Circuit Board repair wiring | tin content (63/37 tin/
lead), 18 gauge (SWG)
0.048 in. diameter
preferred.
* For working on circuit boards; for general purpose work, use No. 555 Handle (8690-0261) and No. 4037 Heating Unit
471/5-561/oW (HP 8690-0006): tip temperature of 850-900° F, and Ungar No. PL113 1/g" chisel tip.

MOS and CMOS integrated Circuit Replacement

MOS and CMOS integrated circuits are used in this instrument. 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. Do not remove any board unless the Signal Generator has been unplugged.

2. 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.

3. 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.

4. When replacing a MOS or CMOS device, ground the foam on which it resides to the instrument
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.

5. Before turning the instrument off, remove any large ac sources which may be driving MOS
switches.

8-9. RETROFITTING OPTION 001

Option 001 may be retrofitted to the Signal Generator after taking delivery. Refer to Section 1 for the
description and part numbers under the paragraphs entitled Options.
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8-10. SCHEMATIC SYMBOLOGY AND SCHEMATIC DIAGRAM NOTES

Table 8-3 summarizes the symbology used in presenting many devices found in the instrument. 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)

Model 8657A

Test points:

symbols

are numbered for easy
correlation to schematic

Wire color code.
Code used
(MIL-STD-6B1)

is the same

as the resistor
color code.
First number
identities the
base color,
second nusber
the wider stripe.
and the thirg
number the
narrower stripe.

Example:
denotes white base,

yellow wide stripe,
violet narrow stripe.

s.rill/frofix XXxx

Serjal prefix of
instrument to
which schematic
directly applies.

Reference
designations
within outlineod
assemblies are
abbrevisted. Ful

designation includes

assembly number:
for example,

R1 of assembly
A2 i8 A2RY.
Designations of
other components
are complete

as shown.

1

disgrams, procedures, another service
and component location Plug-in sheet (3. in
disgrams. Connection to information: this example) .
circuit signifies number Look for same
Board Board Board measuring ajo (oetal indicates circled letter
Assembly Assembly Assembly post, circuit pad, pin of socket on the indicateod
designatjon name part number etc.) provided. (XA2) . service sheet.
Circuit \\\\\\\\A> \\\\\\\\‘A Signal
functional f M - 3 name and
title. A2 OUT_PUT_AM_B_EZ(.)_GO_MQ) - e e— destination,
Socket ' ALC HIGH
designation | SERIES TP2 x¢2 TO ALC LOOP
on A2 — REGULATOR — ‘___)7)_'_. 3
assembly .~ ///J3 not
XA2 ,gi\ ' | g3~ mounted
< & & L N, A L] on
—(EO—T<1 ¢ ¢ >8> 83 i assembly
! Ciw 1 A2.
1 l 80p ‘
TD—+—2 ¢ ot — g
t A1 Ja \
| 2.5k ' Non-plug-in
3 —> information.
] Solder point
numbered.
-— L] —— ] - ——

2\

Connector symbols within
the borderlines of board
assemblies signify
connections to the assembly
which are sepasrate

trom those made through

the integral plug part

ot the assembly.

Asterisk ingicates factory
selected components. (See
Section S).

Value selected for best operation.
Value shown is aversge or most
componly selected value.

Interconnect
information;
Circled letter
with adjacent
number indicates
circuit-path
continuation to

Large number

in lower

right corners of
schematic diagrams
are service

sheet numbers.
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Table 8-3. Schematic Diagram Notes (2 of 11)

rvice

-
~N

h
v

-©

Pol:

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-panel designation.

Encloses rear-panel designation

Circuit assembly borderline.

Other assembly borderline.

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).

Wiper moves toward cw with clockwise rotation of contro! (as viewed from shaft or
knob). .
Numbered Test Point

measurement aid provided.

Encloses wire or cable color code. Code used is the same as the resistor color code.
First number identifies the base color, second number identifies the wider stripe, and
the third number identifies the narrower stripe, e.g., denotes white base, yellow

wide stripe, violet narrow stripe.

A direct conducting connection to earth, or a conducting connection to a structure
that has a similar function (e.g., the frame of an air, sea, or land vehicle).

A conducting connection to a chassis or frame.

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. :

Number (only) = on-page connection.
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Table 8-3. Schematic Diagram Notes (3 of 11)

DIGITAL SYMBOLOGY REFERENCE INFORMATION
input and Output 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-
L plies that the active state is a relative high voltage leve! at the input or output.
—B p— 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 level.
—
inhibit Input—Input that, when active, inhibits (blocks) the active state outputs of a
-+ digital device.
N Analog Input—input that is a continuous signal function (e.g., a sine wave).
.b.}_ 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-
O turns 1o its inactive state (m should be replaced by appropriate dependency or func-
1 tion symbols). .

Open Collector Output.

LIS
[

Open Emitter Output.

L
1

in addition 1o the normal binary logic states.

—
v/ - Three-state Output—indicates outputs can have a high impedance (disconnect) state
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Table 8-3. Schematic Diagram Notes (4 of 11)

Indicates multiple paths represented by only one line. Letters or names identify indi-
vidual paths. Numbers indicate number of paths represented by the line.

Coaxial or shielded cable.

Ferrite bead. (Increases the self-inductance of the conductor passing through the
bead.)

Relay. Contact moves in direction of arrow when energized.

Indicates 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 voltage regulation diode.

Indicates a capacitive (varactor) diode.
indicates a Schottky (hot-carrier) diode.
Light-emitting diode.

Muitiple 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)

X/Y

X—Y

(Functional Labels)

MUX
DEMUX

CPU

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Combinational Logic Symbols and Functions
Summing Junction—Outputs added together at a common point.

AND—AIl inputs must be active for the output to be active.
OR—One or more inputs being active will cause the output to be active.

Logic Threshold—m or more inputs being active will cause the output to be active
(replace m with a number).

EXCLUSIVE OR—Output will be active when one (and only one) input is active.

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 all 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
polarity or logic indicator at input or output to signify inversion).

Signal Level Converter—Input level(s) are different than output level(s).

Bilateral Switch—Binary controlled 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/affected inputs and outputs. Note: amplifier symbol (with depen-
dency notation) should be read to indicate unilateral switching.

Coder—input code (X} is converted to output code (Y) per weighted values or a table.

The following labels are to be used as necessary to ensure rapid identification of
device function.

Multiplexer—The output is dependent only on the selected input.
Demultiplexer—Only the selected output is a function of the input.

Central Processing Unit
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1L

FF

+m

(Functional Labels)

mCNTR

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Sequential Logic Functions

Monostable—~Singte shot muiltivibrator. 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.

Osciltator—The output is a uniform repetitive signal which alternates between the
high and low state values. If an input is shown, then the output will be active if an
only if the input is in the active state.

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-tiop is reset, its outputs
will be in their inactive states.

Toggle Input—When active, causes the flip-fiop to change states.

Set Input—When active, causes the flip-flop to set.

Reset Input-—When active, causes the flip-flop to reset.

J Input—Analogous to set input.

K Input—Analogous to reset input.

Data Input—Always enabled by another input (generally a C input—see Dependency
Notation). When the D input is dependency-enabled, a high level at D will set the
flip-flop; a low level will reset the tiip-flop. Note: strictly speaking, D inputs have no

active or inactive states—they are just enabled or disabled.

Count-Up Input—When active, increments the contents (count)-of a counter by "m”
counts (m is replaced with a number).

Count-Down Input—When active, decrements the contents (count) of a counter by
“m” counts (m is replaced with a number).

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).

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.

The following functional labels are to be used as necessary in symbol build-ups to
ensure rapid identification of device function.

Counter—Array of flip-flops connected to form a counter with modules 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)

REG

SREG

ROM

RAM

Cm

Gm

vm

mAm

ENm

Xm

Zm

DIGITAL SYMBOLOGY REFERENCE INFORMATION
Sequential Logic Functions (Cont'd)
Register—Array of unconnected flip-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 flip-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 labeled with the same identifier. 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 demultiplexing 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 all 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 affecting input used to indicate that the effects of partic-
ular inputs and outputs of an element depend on the mode in which the element
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, and/or internal outputs. The m is replaced
with a number (the identifier).

Comma—AND Function.

Slant—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 particular 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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AT

Active

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Miscellaneous
Schmitt Trigger—Input characterized by hysteresis: one threshold for positive going
signals and a second threshold for negative going signals.

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.
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Table 8-3. Schematic Diagram Notes (10 of 11)

) ACTIVE LEVELS

Active High input
! ACTIVE HIGH inputs and outputs are indicated by the ab-

ACTIVE | sence of the polarity indicator symbol.
— + LEVEL +

Foot-

Active High Output 4

Active Low Tnput ; ; ACTIVE LOW inputs and outputs are indicated by the pres-

9 ence of the polarity indicator symbol (& ).
o ACTIVE (o
N ' LEVEL '
Active Low Output / EDGE SENSITIVE INPUTS
INPUT ! EDGE SENSITIVE (low-to-high) inputs are indicated by the

presence of the dynamic indicator symbot (_-»).

X

Low-to-High OUTPUT 1
Edge Sensitive

inpuT  / ,\I EDGE SENSITIVE (high-to-low) inputs are indicated by the
’ > ‘ t [T~ presence of both the dynamic indicator and the polarity in-
Y dicator symbois (_nt) ).
I
High-tO'LOW OUTPUT L
Edge Sensitive DELAYED OUTPUT RESPONSE
]
INPUT _/__—\_
S T

OouTPUT OUTPUT DELAY indicator symbol (=]) shows that the out-
put becomes effective after the input signal returns to its
inactive state.

Delayed Output
(Active High Input)

INPUT

LG

— qb—

Delayed Output OuTPUT

(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 | ANALOG LINES

ANALOG indicator symbol () indicates a line that has
an analog input or output.

* NONLOGIC CONNECTION

e — : The Nonlogic Connection symbot (X) indicates a connec-
tion that does not carry any iogic information.
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Table 8-3. Schematic Diagram Notes (11 of 11)

AND
61 The input that controls or gates other inputs is labeied with a C or a G,
followed by an identifying number.
The controlied or gated input or output is labeled with the same number.
— in this example, 1 is controlled by Gt.
OR
—1 G
—_— 1,2 — When a V input is active, the output will be in its active state. With the
: ve V input inactive, the device functions as if the V input doesn't exist.
ENABLE
G1 When the EN input is active, the output is enabled to function normally.
When the EN input is inactive, the three-state output ( ¥ ), in this case,
! Vb becomes a high impedance, effectively removing that device from the
— EN circuit.

TRANSMISSION

— 1y When the X1 input is active, the associated input-output pair are bi-
directionally connected together. When X1 is inactive, the connection is
o4 12 broken.
CONTROL
— ¢ When the controlled or gated input or output already has a functional
label (D is used here), that label will be prefixed by the identifying
number.
—1 10
—1 6! If the input or output is affected by more than one gate or control input,
— 62 then the identifying numbers of each gate or control input will appear
- separated by commas.
ADDRESS
2 X—eY
A3 When GA is active, the active address line (0 through 3) is the decoded
A2 value of the 1 and 2 binary inputs. When the controlled address lines
— have a functional vatue, that value will be prefixed by the identifying
A
letter.
AD ——
— GA
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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
1040 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 1040 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 129.99999 MHz (Heterodyned)

2. 130 to 259.99999 MHz (Divide by 4)

3. 260 to 519.99999 MHz (Divide by 2)

4. 520 to 1040 MHz (Divide by 1 or Basic 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 10 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 929.99999 MHz) to obtain the heterodyne band of frequencies (100 kHz to 129.99999 MHz).

The high frequency feedback loop phase locks the 520 to 1040 MHz basic band 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 1040 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 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 VCO 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
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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 basic band frequencies to all other frequencies by
dividing (130 MHz to 1040 MHz) or heterodyning (100 kHz to 129.99999 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 1040 MHz for the divide-by-1
band, 260 to 519.99999 MHz for the divide-by-2 band, and 129.99999 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 10 dB steps by an electronic step attenuator. Output level changes less than
10 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 10 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 for RF output
FM deviation up to 99 kHz for all output frequencies that are not divided by four. FM deviation in
the divide-by-4 band (130 to 259.99999 MHz) is limited to 50 kHz. The amplitude modulation signal
is applied to the ALC Amplifier.

Low Frequency and FM Section

The 50 MHz Reference Oscillator is a crystal oscillator. Its output phase locks the VCOs, and is also
divided down to provide the 1 MHz time base. The rear-panel TIME BASE QUTPUT 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.

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.
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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 10 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 10 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.

B o

Changes output amplitude in less than 10 dB increments.

®

Controls the amplitude modulation of the carrier.

lme)

Selects the heterodyne frequencies, and the divide-by-one, two, or four band as required.

Sets attenuation in 10 dB steps.

7 o®m

Resets the Reverse Power Relay.

i. Tunes the Voltage Tuned Filters.

j. Turns switched +15V and RF on or off.
k. Sets the bandwidth of the ALC amplifier.

Digital data sent to the Low Frequency and FM Section determines the frequency modulation of the
carrier and the frequency resolution of the output (10 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

1) 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 (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.

(2 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.

4 Block Diagram 1
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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 problem).

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.

(v3) Frequency and Amplitude

Procedure.

1. Set the Signal Generator as follows:

Y eqQUENCY .. 100 MH:z
Amplitude . ... 0 dBm

Modulation . . ... 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.

Modulation

Procedure.

1. Set the Signal Generator as follows:

FreqUENCY .. oo e e e 100 MHz
Amplitude . .. ..o e 0 dBm
ModUlation . ...t AM 50%, and FM 50 kHz
SOUTCE i 1 kHz (Int.)

2. Check AM and FM at the RF OUTPUT connector J2.
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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, go 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 1 kHz modulation rate is incorrect, go to Service Sheets 6 and 7 Troubleshooting.

6 Block Diagram 1
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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 tr.
filter out the harmonics and subharmonics generated by the multiplier.

The 800 MHz signal is applied to the A6 Output Assembly and mixed with specxﬁc basic band
frequencies (800.1 to 929.99999 MHz) when output frequencies in the heterodyne band (100 kHz to
129.99999 MHz) are selected. It is also applied to the Frequency Muitiplier Buffer Amplifier NoI 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 a
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.

t
i

- 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 basm
band frequencies. The output from the VCO is amplified by Buffer Amplifier No. 1 and then spht 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 Amphﬁer
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 IF. Two bits control the Gam
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 IF 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 baseband frequencies by dividing (130 to
1040 MHz) or heterodyning (100 kHz to 129.99999 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 and the A9 Attenuator Assembly. Output level changes (when the
accumulated change is less than 10 dB referenced from +7 dBm) are controlled by the input to the
ALC Amplifier from the digital-to-analog converter (DAC) on the A10 Audio/Power Supply 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 level voltage (for level changes less than 10 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 controls amplitude modulation and level into the
output attenuator (-8 to +20 dBm).

When output frequencies from 100 kHz to 129.99999 MH:z are selected, the A9 Attenuator Assembly
switches to the A6 Output Assembly where the output frequencies of 800.1 to 923.5 MHz are mixed
(heterodyned) with the 800 MHz from the A8 Frequency Multiplier Assembly. The difference frequency
of 100 kHz to 129.99999 MHz is filtered by a low-pass Diplex Filter, amplified by the Low-Band Output
Amplifier, and returned to the A9 Attenuator Assembly.

A9 Attenuator Assembly

The Attenuator is a solid state electronic step attenuator (excluding the reverse power relay) providing
attenuation settings from 0 dB to 140 dB in 10 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, ASTB1 from the Microprocessor will reset the relay.

Two 8-bit data words are clocked into the Attenuator Control Latches by ASTB1 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.

2 Block Diagram 2
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A10 Audio/Power Supply Assembly

The amplitude modulation, frequency modulation and level circuits portion of the Audio/Power Supply
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 and to the AM% Summing
Amplifier. On the A10 Audio/Power Supply 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. 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.

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.

Block Diagram 2 3
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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, (V2) .

Troubleshooting Help

Block Diagram 1
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Measuring Receiver ... ... . i e e HP 8902A
Sensor Module . ..ot e e e HP 11722A
Adapter Probe . ...t e e e e HP 1250-1598
Adapter N(f) to BNC(m) ... .ot e e HP 1250-0077
Adapter BNC(f) to BNC(f) ..ovitiiiiiii i it HP 1250-0080
Cable BNC(m) to SMC(f) ..o e e HP 08662-60075

RF Output and Attenuator Check

1. Set the Signal Generator as follows:

R eqUENCY - ettt 520 MH:z

AMDPIUAE . ..o e e e e 0 dBm

1Y (0T 01 - T3 ¢ YA PP off
2. Set the measuring receiver with the sensor module precalibrated as follows:

(YL D0 =) 17 ¢ | A P RF POWER

3T o) 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 .
b. If there is no output, perform (2) .
c. If the output amplitude is not 0 dBm +3.0 dB, continue with 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 .

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.

4 Block Diagram 2
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Output Assembly Check
1. Set the Signal Generator as follows:
BT qUENCY . .. e e 520 MHz
AmpPlitude . ... 0 dBm
Modulation . . ... e off
2. Set the measuring receiver with the sensor module precalibrated as follows:
a. For amplitude measurements...
Measurement . .......oiiiiitii i e e e RF POWER
DDAy . i e LOG
b. For frequency measurements...
Measurement . .......o it e e FREQ
3. 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 A6TP1 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 thén
—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).

Frequency Multiplier

1.

Set the Signal Generator as follows:

FreqUenCY ... e 500 MHz
Amplitude . ... 0 dB‘lm
ModuUlation . . ..ot ... Off
. Set the measuring receiver with the sensor module precalibrated as follows:
Measurement . ....... ... .. e RF POWER
Display «...covvviii PP .. LOG
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). iIf

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 dBrh)
or the frequency (700 MHz) is incorrect, go to Service Sheet 3 Troubleshooting. If both level and
frequency are correct, go to Service Sheet 1 or Service Sheet 2 Troubleshooting.

Block Diagram 2 5
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Audio/Power Supply

1.

Set the Signal Generator as follows:

FreqUenCY . o 500 MHz
Amplitude . ..o e 0 dBm
Modulation . . ..o AM 50%
S OULCE .« ottt 1 kHz (Int.)

. Set the measuring receiver as follows:

Measurement

. Connect the measuring receiver to the Signal Generator’'s RF OUTPUT connector.

. 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:

FreqQUENCY .. 500 MHz
Amplitude . ... 0 dBm
Modulation . ... FM 50 kH:
SOUTCE . .ot 1 kHz (Int.)

Set the measuring receiver as follows:
MEaSUTEIMENt . ..o ot FM

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
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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 multiple of the 100 kHz reference ( 100 kHz x 1000.1) = 100.01 MHz, a fractional frequency.

The hardware needed to build a divider that can divide by a fractional number is more complex than
the hardware needed to build an integer only divider. The method used 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 fractlonal
part. From the example, N = 1000.1, the divider would divide-by-1000 for 9 times and 1001 fqr 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 a discrete range of frequencies all phase
locked to the Reference. |

REFERENCE

vCco TUNE_VOLTAGE
60 - 110 MH2
veo TUNE _YOLTAGE $800 TO 1100
N

PHASE LOW-PASS 100 kH2
DETECTOR FILTER

REFERENCE

100 kH1 PHASE LOW-PASS

DETECTOR FILTER

Figure 1. Basic Single Frequency Phase Lock Loop.

Figure 2. Basic 100 kHz Step Phase Loqk Loop.
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A Fractional-N loop is a 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.

.

4
,I WITHOUT AEMOVAL OF ONE CYCLE
4

REMOVAL
OF ONE
CYCLE

PHASE DETECTOR OUTPUT

1 !
T T
10 20

REFERENCE PERIODS XN (N= 1000 IN THIS EXAMPLE)
TIME IN wSEC —

Figure 3. The Output of the Phase Detector Shown Here is a Sawtooth
Riding on a dc Voltage.

veo
1 .01 L]
Revore 00.01 W3 AR AR AR
vel
ONE CYCLE REMOVED
COMAND | REwove EVERY 10 REFERENCE
PERI0DS
SRR AR
AVERAGE FREQUENCY= 100.1 WH1
iNs 1000
AEF ERENCE /1/1/1/1/]
1 kM2 PHASE
—— " opetecton [———=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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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 determmes 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.

Tuable 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 Re!. No. of Completed Cycles of
Periods . Phase Advancement
(Fy = 100 kHz N X Fy" =100 MHz | \ o _ 10001 MH2 on NFon N X F,
= 0.1 MHz) (N = 1000)
1 1000 1000.1 0.1 cycie 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 9060.9 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 F o = integer part of the VCO frequency.
**N.F = Integer and fractiona! part of the VCO frequency.

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.

DC TUNE
veo VOLTAGE
FROM U
MICROPROCESSOR
OVERFLOW PULSE
REMOVER
—~ J &
PHASE ,
FRACT IONAL ADDER IACCUMULATOR N
REGISTER U
PHASE
L ~ oevecion [ OUTPUT
1300 kg ey
1 2
L
o «
o
Swo
Een A4 . DC LEVEL
22X w
oo
TIME —
Figure 5. Fractional-N Loop Showing a Phase Register Used to Trigger the
’ Removal of One VCO Cycle (or Pulse).
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veo -—— T
w
-
-d
(=]
P ea———
l TIME —=
OVERFLOW REMOVE
pre—————————
CYCLE
N
REFERENCE
(100 kHz) o PHASE S A1,
DETECTOR w550
WO
<h
TWO€O0
an0O>|
T IME —=
ANALOG 1
PHASE w e e raa-
INTERPOLAT | ON 5o NN
o~
- )
a0
CO> e
Ao TIME —
MICROPROCESSOR
FRACT |ONAL |
PHASE
REGISTER ADDER 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.

1.0

0.8 -

0.6

ACCUMULATED PHASE (CYCLES)

Nl 1 1 1 ] ] ] 1
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 Cryst,al
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.
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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 pulse 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 varying amount of time when Bias is active.
The API 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 Prescaler. (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.
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Block Diagram 3

Figure 8. Low Frequency Loop Timing Diagram.
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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, (V2).

Troubleshooting Help

Block Diagram 1
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Digital MUImMeter .. .....ooutt ittt et e e e e e e HP 3466A
Measuring Receiver ...... ... .. i .. HP 8902A
Sensor Module ... HP11722A
OscillosCope . ..o HP.54100A
Oscilloscope Active Probe...... ... ... i HP 54001A
Function Generator ......... ... i HP 3312A

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 conditior. 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.

e 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.

o To exit Test 6, press the “AMPTD” up-arrow key once. A “00” should be shown in the
AMPLITUDE Display window.

¢ 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.

50 MHz Reference Oscillator Checks

1. Set the Signal Generator as follows: ,

Frequency ... .o 500 MHz
Amplitude . . ..o 0.0dBm
Modulation . . ... 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. If the frequency
or level is not correct, go to Service Sheet 16.

Block Diagram 3 9
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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 go to Service
Sheet 16.

2 VCO Tune Voltage and FM Checks

1.

Remove jumper A3W6 (refer to Service Sheet 14). The VCO Tune Voltage goes to approxi-
mately 0.0V.

. Connect the measuring receiver to A3A1J1 (VCO output). The frequency should be 96 MHz

47 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).

(v3 Divider and Prescaler Checks

1.

7.

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 A3STP30 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
A3WS, If the pulse is not present go to Service Sheet 11.

. Set the Signal Generator as follows:

FrEqUENCY . o ot e 500 MHz
Amplitude . ... Any
ModUlation . oo e e ACFM, 99 kH:
U .« e e EXT
. Connect a function generator to the MOD INPUT connector on the Signal Generator.
. Set the function generator as follows:
FUNCtIOn .. Square Wave
FreqUENCY ... e e e 100 Hz
Output Level ...ttt 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.

Digital Control, Remove and Add Cycle, and Divide-By-N Counters Checks

1.

2.

Check the Cycle Start pulse at A3TP15. Refer to Figure 8 Low Frequency Loop Timing Diagram.
If the pulse is not present go to Service Sheet 11.

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
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5 Integrator Set and Reset Checks

1.
2.

Check the +1 to —1V waveform at A3TP1 every 10 us. If it is not correct go to Service Sheet 13.

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.

. Check the Bias Control pulse at A3TP10. Refer to Figure 8 (Bias Pulse). If the pulse is not correct

go to Service Sheet 11.

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.

Frequency Modulation (In-Band) Checks

1.
2.

In-band frequency modulation is checked with the Low Frequency Loop locked.
Set the Signal Generator as follows:

Frequency . ..o 950 MHz:z
AmpPlitude . . ..o '...Any
Modulation . ... ..o ACFM 5 kHz
BOUTCE . ot ..EXT
Set the oscilloscope as follows:

Chan 1

Chan 1 Display ...ttt i e On
B0 ) B 4 ) 500 mV
O S T . o e e e 850 mV
Timebase ‘
SEC/DIV oottt 2 ms
Trigger

Trigger Mode ... .ot .. Edge
T g OrC . oo Chan 1
TRIG LEVEL ... e e e 1.5V
S (0] TP Positive
Set the function generator as follows:

FUnction ... Square Wave
Frequency . ... i 100 Hz
Output Level ... ... 1V/P (HI and LO LED’s out)

Block Diagram 3 1
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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.

— s

+

500mv

TV AN

\l\\

Figure 10. Oscilloscope Display of TP3 (dec Coupled), Signal Generator’s
Frequency 950 MHz, Modulation EXT FM, 5 kHz
Deviation (100 Hz Square Wave).

7 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.

12 Block Diagram 3
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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. '

A11 Microprocessor, Memory, and HP-IB Assembly.

The data bus (D0 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/0. The Serial I/0 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 Microproceésor, 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, (v3) .

Troubleshooting Help

Block Diagram 1
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

HP-IB Controller . ..o i e e e e e e e e e e Any
HB-IB Interface . ...t i i e e et e e e Any
Measuring Receiver ... ... i i i i e e HP 8902A

1) 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-pane! 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 Fault Address
10 RAM Error 0000-07FF
20 ROM Error 8000-FFFF
30 RAM and ROM Error '

If the power-on sequence was not completed successfully, see Troubleshooting for Service Sheets 17
and 19. Perform signature checks for both Service Sheets.

2 Block Diagram 4
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(v2» Keyboard and HP-IB Checks
1. Connect the measuring receiver to the Signal Generator’'s RF OUTPUT connector.
‘ 2. Connect the HP-IB controller to 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 22 and 23 or 24. 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. If the 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.

Block Diagram 4 3
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Model 8657A ‘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 a —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,
the switched +15V, +15V(SW) 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 changmg
voltage) becomes a fixed voltage. This voltage sets the High Frequency Loop phase lock pomt For
more information, refer to Service Sheet 2.

Voitage 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, L101 and C150. The low-pass
filter also isolates the VCO. Varicaps CR101 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 1104,
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 capacnor 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.

Service Sheet 1 1
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Buffer Amplifier No. 2 and Buffer Amplifier No. 3

Output 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 C11, and C14. 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 U1. The other input of Mixer U1 is a 690 to 740 MHz signal from the Frequency
Multiplier Assemt'v 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 L19, 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 1.25 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 wi.h the 690 to 740 MHz input from the
Multiplier 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 Servi-~» Sheet 2) is a positive voltage (+15V) and biases on
Q9. Q9 switches +15V to the gate of Q5 and ts U2 to turn them on. When a notch filter control line
is set high by the output of Shift Register, U5, (refer Service Sheet 2), the Notch Filter is turned off
by biasing on one of the diodes CR7, CR8, CR9, CR10, CR11 or CR15 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 Q5 and U2 turning them off. The gate of Q5 is grounded through resistors in U2. The dc Notch
Filter, Q5, 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.

2 Service Sheet 1
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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
(MHz) and 800 MHz (MHz)
(MHz)
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 790 690 to 740 +50 !
790 to 840 690 to 740 +100 1
840 to 890 690 to 740 +150 o
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 blas supply
voltage to U2 and Q5 is filtered by low pass filter C8, L5 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.

|
|
The output of the IF Buffer Amplifier and Notch Filters or the DC Notch Filter is the mpﬁt 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, L.27, 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 mductor 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, R2 and R3 form a 2 dB pad and inductor
L11 and capacitor C12 are used for impedance matching. T1 is the input to the Pulse Generatolr where
50 MHz pulses are generated by biasing the step recovery diode CR2 on and off. When CR2 1s biased
off, inductors L15 and L16 turn the Sampling Bridge on for 1.5 ns. The IF input to the Samplmg
Bridge is sampled every 20 ns for 1.5 ns. ’

The sampled output is stored in capacitors C28 and C29, and the dc voltage is applied to the 13 MH:
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 Filter.
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 consxsts of
Q6 and Q7, is a voltage follower feedback amplifier which functions to increase the bandw1dth 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 coliector currer{xt 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 a hexagon with a checkmark and a number inside, for example, . 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 . .. ...\ttt ittt ettt et e e et e HP 8902A
Sensor Module . ...t e HP 11722A
Digital Multimeter ... ... i HP 3466A
Frequency COUNLET ...\ttt i et HP 5328A
Adapter Probe . ... HP 1250-1598
Adapter N(f) to BNC(M) ... ot e e HP 1250-0077
Adapter BNC(f) to BNC(f) . ..ot i e HP 1250-0080
Cable BNC(m) to SMC (f) ..ot e e e e e HP 08662-60075

@D 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:

FrOQUENCY .« .ttt ettt ettt e e e e 520 MHz
AMPItUde . ..o -10 dBm
MOUIAtI 0N - . ettt ettt e e 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 +1 MHz (for example, if the front
panel setting is 520 MHz, VCO frequency must be 520 MHz +1 MHz).
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Model 8657A Service
Table 2. VCO Frequency versus Tune Voltage.
Oscillator Typical Tune* Tune Voitage*
Frequency (MHz) | Voltage (Vdc) Tolerance (Vdc)
520.0000 -6.127 -6.5t0 -5.6
5§30.0000 -5.912 -63to-54
540.0000 -5.688 —6.1t0 —5.6
550.0000 —5.450 ~-59t0-5.0
715.0000 -0.905 -3.0to +2.5
990.0000 +6.945 +2.5t0 +12
1040.000 +9.580 +55t0 +14
* Voltage measured at TUNE signal location (A4W4),
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: ‘
B eqUENCY . .ttt 520 MHz
AmplItude . ... e -10 dBm
Modulatlon‘ off
3. Set the measuring receiver with the sensor module precalibrated as follows: '
M EasUT eIt ot e e RF POWER
Dasplay ... e e 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. Cc;nnect 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 +9.2to +1.5 +13.0to +5.0 | Remove A4R111 and A4R112 ‘
A4TP1 +9.0to +2.0 +14.5t0 +8.5 Remove jumper to A6 ;
A4TP2 +5.0t0 —-3.0 +6.0t0 —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 unsoldered end from the printed circuit board.
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) Buffer Amplifier No. 4 and IF Mixer Input
1. Check the bias voltages on A4Q2

2. Set the Signal Generator as follows:

T L0123 T P 520 MH:z

AMPlitude . ..o e i e —-10 dBm

1 (0T 10 1T 1o o Y PP off
3. Set the measuring receiver with the sensor module precalibrated as follows:

Y (T T D =) o 113 ¢ ) R g RF POWER

DISPlaY . oot e LOG

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 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*
Closed Circuit Open Circuit
A4TP3 —-2.0t0 -10.0 +1.0t0 -7.5 Remove A4R6 and R7
A4TP4 +9.5 to+2.5 +14.0to +8.2 Remove A4R37 and R38

* The circuit is opened by unsoldering one end of the component(s) or jumpers and lifting
the unsoldered end from the printed circuit board.

320 MHz Low-Pass IF input Filter
1. Set the Signal Generator as follows:

T OQUEIICY o vttt et e 520 MH:z

AmPItude . ..ot -10 dBm

MOAUIALION .« . ottt ettt et et e e e e e off
2. Set the measuring receiver with the sensor module precalibrated as follows:

IMEASUTEIMEIIE < v v\ oottt ettt etee et tien s e et e e nnineesennans RF POWER

031 3 LOG

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 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 11722A 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*
Ciosed Circuit Open Circuit
A4TP5 -14.0t0 -20.0 -12.0to —17.5 | Disconnect A4C30, L19
A4TP6 —-20.0t0 -24.0 —-17.5t0 —22.5 | Disconnect A4C47, C50, L30
* The circuit is opened by unsoldering one end of the component(s) or jumpers and lifting
the unsolidered end from the printed circuit board.
IF Buffer Amplifier
1. Set the Signal Generator as follows:
Frequency . ... 520 MHz
Amplitude . ... ~10 dBm
Modulation . ... off
2. 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 0.0v o.ov
3. Set the measuring receiver with the sensor module precalibrated as follows:
Measurement .. ... RF Power
Dasplay . Log
4. 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.
5. Disconnect the TUNE voltage to the VCO at A4W4. Verify the the voltage at TPS is

0.000 +0.005 Vdc.

Table 7. IF Buffer Amplifier Output Power Levels.

Signal
Generator PovTv:; L:;els
Frequency at (dBm)
520 MHz —-10.0to —16.0
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Notch Filters

1.

Set the Signal Generator as follows:

Y eqUENCY .ottt e e e e e, 700 MHz
AmpPltUde . .. e e e e -10 dBm
Modulation . ..o e e e e Ooff

2. Connect the frequency counter to A4TP8 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 Voltages.

Signal Voltage (Vdc) At IF SEL input Frequency
Generator
Frequency | 454 | 250 | 200 | 150 | 100 | 50 | AcC . a:irpa
(MHz) (MHz)
700 00 | 00| 00| oo 0o o0l o0 DC
750 00 { 00 | 00 | 00 | 00 | 125 | 125 50
800 00 | 00 | 00 | 00 | 125 ] 00 | 125 100
850 00 | 00 | 00 | 125 00 | 00 | 125 150
900 00 | 00 | 1251 00 | 00 | 00 | 125 200
950 00 | 125 00 | 00 | 00 | 00 | 125 250
1000 125] 00 | 00 | 00 | 00 | 0.0 | 125 300

Pulse Generator, Sampling Bridge

1.

Set the Signal Generator as follows:

I eqUEIICY .« o e e 520 MHz
AmPlItude . . . e e e e -10 dBm
ModuUlation . ..o e e et off
Set the measuring receiver with the sensor module precalibrated as follows:

MeeasUIEBIMENL . .ottt ettt RF POWER
1 o3 F- 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 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 -98.0to —15.0 - -
A4TPS +10.0to +5.0 +15.0to +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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NOTES

. For an mxn
s8e "SCHEMATIC DIAGRAM NOTES" In Section 8.
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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, a beatrote
will be generated by the Sampler. The beatnote starts out as a 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 1 and U8B pin 13.
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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, CR21 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 CR21 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 U5. 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 R52 convert the voltage at U5 pin 1 to
TTL levels which drives the set input of U8A at pin 4.

When the Ramp Timing Control High Frequency One-Shot U6 times-out (pulse goes from low to high),
the Side Band Control logic flip-flops, U8A 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 Contro! 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 U8A and USB.
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When the Sideband Control bit at UBA’s set input (pin 4) is low, Sideband Select Control’s U8A 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 U8SA allows it to clock on each clock received. U8A’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 U8A and U8B. 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 CR19 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 up-arrow key three times until the number “3” appears in the MODULATION
Display.

3. Press INCR SET 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 up-arrow 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, Higfx Frequency Loop Control
Timing Diagram.

NOTE

With the Signal Generator tuned to 550 MH:z, 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 U5 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 Amplified and Beatnote
Detector. The Beatnote Amplifier a birdie pulse to clock the Side Band Select Control. The loop would
lock but the high sideband select data at U5 pin 1 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.
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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 Amplified and Beatnote Detector. A
birdie pulse is output to the Side Band Select Control. The side Band select Control stops the Loop
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 R71 are protection resistors for
the comparator inputs. A logic High from the High Frequency Loop Data Shift Register U5 pin 2 will
make the voltage 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 U5 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. :

4 Service Sheet 2



Model 8657A

Service

+ 14V
TUNE VOLTAGE \
ov

(Ad4w4) M N\

SAMPLER INPUT +2V
(AaW1) ov “ ”

BEAT NOTE AMPLIFIER i

(A4TP13) ov t % %%
BEAT NOTE DETECTOR +5V 1 i A 11
(A4TP13) ov
HF LOOP ONE-SHOT +5V
(A4U6 PING) ov
SIDEBAND SELECT CONTROL +5Vv 1
(A4UB. PINB) ov I |
T Ty T3 T4 T Te T778

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, . 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 . ... ... e HP 3466A
OSCIllOSCOPE - . o et HP 54100A
Oscilloscope, ANalog. . ..ottt e HP 1740A
Oscilloscope 1 Megohm Probe Pod, Chan 2 ............. ... ... .. .. iiiiiiinin... HP 54003A
Oscilloscope Active Probe, Chan 1 ........ ... ... . . i HP 54001A
Oscilloscope Probe ...... ..o HP 54003-61617

v HF Loop Data Shift Register
4. Set the Signal Generator as follows:

Frequency . ... 650 MH:z
Amplitude . . ... e -10 dBm
Modulation . .. ... off

5. Verify A4U5 output levels for the frequencies indicated in Table 1.

Table 1. High Frequency Loop Control Logic.

A4US Digital Logic Levels*

Signal Side-
Generator IF SEL (L) Notch Filters** Band Gain
Frequency Select Compensation
(MHz)
300 250 200 150 100 50 DC
Pin18 | Pin11 | Pin10 | Pin 9 Pin8 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 2 12 Vdc, L < 0.5 Vdc.
** A notch filter that is selected filters out that IF sideband. Therefore, the required IF sideband filter is not
selected in order to pass the required frequency.
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2 Loop Ampilifier, Out of Lock Detector, Beatnote Detector

The High Frequency Loop is unlocked and placed in a continuous sweep mode by placing A4W2 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 ... e e 800 MHz
AMPLITUDE . ... 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

Ch il Mode . o Normal
Ch I Display ..ottt e On
VO TS DIV . 10,0V
OFF S T .. 0.0V
Chan 2 '
Ch2Mode ... B Normal
Ch 2 Display . ..o On
VO T S DIV . o 4.0V
OF F ST . i e e e e e 360 mV
Timebase ’

SE C DIV o 2 ms
DE LAY . 0.0s
Delay Ref @t ...l e e Left
L)« T Trg'd
Trigger

Trigger Mode . ..o Edge
g S e Chan'1
TRIG LEVEL . .. e e 0.0 mV
) 107 o qu
Holdoff .. Time
Display ;
Display Mode. .. ..ot Normal
DISPLAY TIME. ... .. e 200 ms
SPlt SCreen ...t ON
Graticle . . Grid

5. Connect Channel 1 to VCO Tune at A4W4.
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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Figure 2. VCO Tune and High Frequency Figure 3. VCO Tune and Beatnote Detector.

Loop One-Shoot.

Beatnote Detector

Beatnotes from the 13 MHz Low Pass Filter at W1 (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:

B O gUENICY ottt e e e e 750 MHz
Amplitude . . ... e e —-10 dBm

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 HP 1740A analog oscilloscope (obsolete) or equivalent can
be used.

4. Set the oscilloscope as follows:

TRIGGE R ..ottt i i et e ettt ettt enaeaareneeananenaenans Channel A
48 51 8 D215 O e 2 ms
Channel A VOLT S/ DIV .ottt ittt ettt ettt r ettt irininaeeeeens 0.005V
Channel B VOLT S /DIV ..ttt ittt ettt et et taaee e ianeeaas 0.1V

5. Connect Channel 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 5. Beatnote Detector.
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High Frequency Loop Keyboard Invoked Test.

1.

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.

Set the Signal Generator as follows: ‘
I OgUeIICY .ottt 550 MHz
Ampltude . .. -10 dBm
. Set the oscilloscope as follows:

Channel 1

Ch 1 MOode .o e Normal
Ch 1 Dasplay ..ottt e e On
VO T S DIV L e e 10.0V
10 ) 20 1= 1 AP 0.0V
Channel 2

Ch 2 Mode .ot e e e e Normal
Ch 2 DiSPlay ..ottt e e e e e s On
VOLTS/DIV. ... PSP A 2.0V
OF F SE T .ottt e e e e e e e 2.0V
Timebase

SE DIV i e 2 ms
Delay Ref at ... i i e e e e Left
k2 =1-J « S P Trg'd
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Trigger

Trigger Mode . ..o oi it i e e e Edge
B0 7= Chan 1
TRIG LEVEL .ottt ittt ettt ettt aa e iiinenaen 7.0V
5] ) o -1 Pos
2 00 U 10 Time
Display

Display Mode. ..ot e e i i s Normal
DISP LAY TIME . ... i ettt aiae it iasianaaas 200 ms
Sy o) LA Y- o F ON
] 1 2 ) -3 Grid

. Connect Chan 1 to the VCO Tune at AdW4.
. Connect Chan 2 to A4W2.
. 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.

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 Enter the High Frequency Loop Test by pressing the AMPTD € until a “3” is shown in the
MODULATION display window.

e Start the test routine by pressing the INCR SET key. “00” should be shown in the
AMPLITUDE Display window.

¢ 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 preésing the 0 key, PRESET.

A} AN T\

\ HA A

\ \ T\

Figure 6. Loop Amplifier —5.0 Vdc Lock-Up. Figure 7. Loop Amplifier +0.4 Vdc Lock-Up.
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Model 8657A Service

Service Sheet 3

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 a Bandpass Filter that passes the difference frequency 690 to 740 MHz. The input frequencies to the
Mizxer 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 5).

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 dxscussed
in detail. Note, however, that the 800 MHz filter utilizes printed circuit trace capacitors and mductors
instead of discrete capacitors and inductors.

Resistors R5 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 Cé
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 Q5 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 posmve
than the base. The current through resistor R18 is determined by the voltage difference between the
+5 Vdc 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 L12 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 U1 is the 60'to
110 MHz from the Voltage Controlled Oscillator (refer to Service Sheet 9). The difference output of
690 to 740 MHz is ac coupled to Buffer Amplifier No. 2.

Service Sheet 3 ‘l



Service Model 8657A

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. L23,
L25 and C41 all serve as matching elements. The output of Buffer Amplifier No. 2 is ac coupled to the
Compensation Network by capacitor C41. 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
Voltage Controlled Oscillator.

2 Service Sheet 3



Model 8657A Service

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, (v3) 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 ReCeIVer .. ... ittt ittt ittt e e HP 8902A

Sensor Module . ....oniti i e e e HP 11722A
Digital MUlImeter . ... e e HP 3466A
Adapter Probe ... ..o e e e HP 1250-1598
Adapter N(f) to BNC(M) ... i i it it e HP 1250-0077
Adapter BNC(f) to BNC(f) .........coovvivvnnane. e e e e e HP 1250-0080
Cable BNC(m) to SMC(f) ... i it e e eianeenes HP 08662-60075

&1 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 (Vdc)
Transistor Connected | Not Connected |

Q8-E (J2-Pin 2) +0.8 +0.23 to 0.47
Qs-B +1.0 +1.0
Qs-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
Q6B +1.0 +1.0

Q5-E (J2-Pin 8) +0.8 +0.23 to 0.47
Q5-B +1.0 +1.0
Qs-C +5.0 +5.0

Service Sheet 3 3
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Model 8657A

2 RF Levels

1.

Set the Signal Generator as follows:

BrequUency ... Any
Amplitude . ... Any
Modulation . . ... e e e e e off

Set the measuring receiver with the sensor module precalibrated as follows:

(3 10 {3 4T3 £ U RF POWER
DaSplaY .o e e Log

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.

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.

Reconnect W5 to the A8 Assembly.

7. Check the 60 to 110 MHz Low Frequency Loop input to the Frequency Multiplier Assembly.

10.

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.

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 TP1 A8 Output to FL1

All Cables Connected +1to +7 +21to +8 +2to+8 | —20to —14 0to +6

W10 Not Connected +5to +9 +5t0 +9 +5to +9 —_ —_—

Jumper Removed —_ — — -14t0 —10 —_

FL1 Not Connected —_ - - —_ +2to +7

Service Sheet 3
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NOTES

. for an explanation of schematic symbols,
ses .mn:mn».:o OIAGRAM NOTES" fn Sectlon 8.

Printed circult trace Inductor.

Sorvice Sovt-poink: Bl b A1 m-1iro test, socket J1 or 2. TOP INTERNAL VIEW - LEVEL 2

Chassis mwoc_.ﬁ is achieved by mechanical contact through
muts holding PC board to frama.

PC board mﬂm_ubma with jumper Installsd. In for normal cperation.

Out for servlce.

t7. 16, 27 and 57 present an impedance 1200 ohms at 128 MHz to
658 MHz and 980 ohms at 650 MHz to 1388 MHz.

Bottom vieu and schematic diagran of A4Ul are as follows:

® N o gron -
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u “ i %
’ S — ] .
The mismatch caused Ww inserting a 5@ ohm
_awunmsom Adapter Probe Into the S@ ohm transmission 1lne =
(3t the RF Test Points), decreasss power level readings.

At some frequencles the decrease is more than 3 dB, at others
less than 3 dB.

!

—

N
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Ly
oy
0

* Indicates factory selscted part. Typical valus shoun.
Refer to Sectlon'S for selection procedure. ;] n

Fi 8. S H Sheet 3 Informatlon t Locator
gure ervice LT ] n Componen AS  FREGUENDY
MULTIPLIER
SEE REVERSE S1DC
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Service Model 8657A

NOTES
1. For an explanation of schematic mmauo_m.
see "SCHEMATIC DiAGRAM NOTES" Ln Section 8.
w. wnammm n“.‘.nc_n trace .Djﬂﬂ
. n clrcutt trace capacltor. -
4. Service test point. Pin of dual-in-line test socket J1 or J2. ToP HZ,_.me>_l VIEW LEVEL 2
S. Chassis ground Is achleved by mechanical contact through
uts Jo_m.m. PC board to frame.
6. PC board shlpped with jumper Installed. In for normal operation.
Out for service,
7. L7, 16, 27 and 57 present an Impedance 1202 ohms at 12@ MHz to -
659 MHz and 984 ohms at 658 MHz to 1388 MHz.
8. Bottom view and schematic diagram of A4Ul are as follows:
7 1 2 3 * 5 6 _q m_w 9 H_s 11
il i booochorobeen 1l A4UL MIXER
T N I A e T ol o oo ool AduL MIXER
- HllH Blue Case
: 9 X e {3 B
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- S 1 ‘ ASUL MIXER L ’ . T
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= FREQUENCY Y
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o 9. The mismatch caused by Inserting a S0 ohm
- - _amo.uo:om Adapter V«.DWQ into the S@ ohm transmissfon 1lne =1
— 210 (at the RF Test Polnts), decreases power level readings.
- At some frequencies the decrease is more than 3 dB, at others
o—— O less than 3 dB
- —=1
= *  Indlcates factory selected part. Typlcal value shoun.
Rafer to Section S for select!on procedurs. 1l 1
fFigure B. Service Shest 3 Informatlon Component Locator A8  FREQUENCY
MULTIPLIER
SEE REVERSE §10€
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LES OF OPERATION

General

The 520 to 1040 MHz signal from the High Frequency Oscillator is input to the Qutput 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 constant. 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 VITF/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 MH:z osc1llator
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 1040 MHz,
or less than 130 MHz is selected. The divide-by-2 path is selected when an output frequency from
260 to 520 MHz is selected. The divide-by-4 path is is selected when an output frequency from 130 to
260 MHz is selected. |

Divide-By-1 Path |

When the divide-by-1 path is selected, the divide-by-1 control output of the VTF/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 Hrgh
Band Output Amplifier.

Service Sheet 4 . 1
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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 C11. 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.
Q101 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 11 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 current 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 1040 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 VTF.

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 CR137 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 526 MHz Voltage-Tuned Filter and the 130 to 260 MHz Voltage-Tuned Filter, and
approximately 2 to 8 pF in the 520 To 1048 MHz Voltage-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 four stage amplifier with 26 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 stage consisting of Q202 and Q201 has 6 dB of gain. Q201 is a power amplifier with approximately
6 dB of gain and a maximum output power level of approximately +20 dBm. The output of Q201 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 26 dB. Amplifiers Q201
Q203 and Q205 are identical, each with 6 dB of gain.

The base of Q202 is dc biased by the +7.5V reference voltage divided from the +15V (F3) power supply
voltage by resistors R218 and R219. Since the emitter of Q202 is connected to the +15V supply by
R205, the emitter voltage is approximately 0.6V more positive than the base. The current in reSIStor
R205 is determined by the voltage difference of the emitter voltage and the +15V supply. The current
through R205 takes two paths. One path for the current is into the emitter of Q202 and out the
collector. This current is multiplied by the common-base current gain of Q202 which is apprommately
one. This is the base current for amplifier Q201. The other current path is the collector current 'for
Q201. The total current from R205 is the sum of the base current and collector current of Q201. The
result is that the bias current for amplifier Q201 is stable. Resistor R204 and capacitor C207 are for
collector-to-base feedback. Resistors R206, R207, R208 and R209 in the emitter of Q201 provide series
feedback. Amplifiers Q203 and Q205 function same as amplifier Q201.

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 uA 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. Dlodes
CR201 and CR202 are matched diodes. CR202 provides temperature compensation for the detector
CR201.

Service Sheet 4 3
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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
voltage 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, R245 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 CR205 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 W201 is in the W201B position, the PIN Modulator
current is fixed and the ALC Loop is open for service.
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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,
. 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 Adjustment Procedures

Test Equipment

|
Digital Multimeter ... ... ittt e e ....HP 346§A
Measuring Receiver ... ... .. it ittt ittt ettt e HP 8902A
Sensor Module ... e e HP 11722A
Adapter Probe . ... ..o e e HP 1250-1598
Adapter N(f) t0 BNC(IM) ..o\ ivinii it et e HP 1250-0077
Adapter BNC() to BNC(E) ..\ttt e it ettt innan HP 1250-0080

Cable BNC(m) to SMC(f) ... e HP 08662-60075

1) RF Dividers
1. Set the Signal Generator as follows:
FreqUENCY ..o e 520 MH:z

AmPHtUde . . .o e e e e -20 dBm
ModUlation . . ..o e e e e Oft
2. Set the measuring receiver with the sensor module precalibrated as follows: ‘
DY 0 =3 oo T3 o | RF POW_ER
DS .ttt e e 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.

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-p::anel

frequency setting. :
|
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Table 1. RF Divider Voltages.

Signal Divider Voltages (Vdc), U410 Signal at TP101
Generator
Frequency <1 SEL =2 SEL =4 SEL Frequency
(MHz) Pin 10 Pin 11 Pin 12 Level (dBm) (MHz)
520 +12.5 +0.04 +0.04 +8.0t0 +2.0 520
260 +0.04 +12.5 +3.5 +8.0to +20 520
130 +0.04 +3.5 +12.5 +8.0to +2.0 520

Table 2. RF Divider Vece Voltage.

Signa! Generator Voitages (Vdc) on

MH
Frequency (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 Q101 Q102 Q103 Q104

Frequency

(MHz) e B|lc|elB|lc|lels|lc|leles]|ec
520 00 | 00 |+52] 00 | 00 |+52| 00 [ 00 | 00 | 0.0 | 00 | +52
260 +50 | +57 | +52 | +50 | +57 | +52| 00 | +07 | +23| +22| +2.8]| +52
130 +50 | +57 | +52 | +26 [ +32| +52| 00 | +06 | +1.7| +50] +57| +5.2

(v2 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:

IO QUENCY & i e 1040 MHz
AmpHtude . . ... e e ~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.
. VTF Tune Voltages (Vdc) (Maximum Tune Frequency)
Signal
g""e"““ 130 to 260 to 520 to
'°;‘:f"°' 259.99999 MHz | 519.99999 MHz 1040 MHz
(MHz) VTF VIF VTF
1040 +2.1 +21 +22.0
519 +2.1 +22.0 +2.1
259 +22.0 +2.1 +2.1
Set the Signal Generator as follows: ‘
Frequency . ... o 520 MHz
Amplitude . .. ... -20 dBm
. Set the Measuring Receiver with the sensor precalibrated as follows:
MeEaSUTEIMENT . ..ottt et e e RF POWER
DS PlaY o L“OG

Zero the Measuring Receiver and wait for the zero LED to go out. !

Measure the power levels and frequencies shown in Table 5 and change the front-panel frequéncy
as indicated.

Table 5. RF Divider Signal Measurements.

Signal Signal at TP101 Signal at TP201
Generator
Frequency Level Frequency Level Frequency
(MHz2) (dBm) (MHz2) (dBm) (MHz)
520 +8.0t0 +1.0 520 —23.0to —-30.0 520
260 +8.0to +1.0 520 —-23.0t0 -30.0 260
130 +8.0to +1.0 520 —-23.0to —30.0 130
High-Band Output Amplifier.

1. Check the bias voltages on A6U201, U202, Q201, Q203, and Q205.

2. Set the Signal Generator as follows: :
FreqUenCY ... 520 MHz
Amplitude . .. ... ..=20 :dBm
Modulatlon, off

3. Set the Measuring Receiver with the sensor module precalibrated as follows:

Measurement .. ....... .. RF Power
Dasplay .. Log

. Zero the measuring receiver and wait for the zero LED to go out.

. 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 —23.0to —30.0
TP205 -10.0to —16.0
TP202 +1.0t0 -5.0
TP203 +40to0 —-2.0
TP204 +4.0to —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 Amplifier Levels (ALC Loop Open).

Test Point Power Levels (dBm)
TP201 —-20to0 —-9.0
TP205 +8.0to +1.0
TP202 +16.0 to +8.0
TP203 +18.0to +12.0
TP204 +19.0 to +12.0

8. Place W202 back in the W202A position.

ALC Amplifier

1. Set the Signal Generator as follows:

O Yo (0 1=) 1 o5 A 520 MHz
Amplitude . .. o e e e —20 dBm
ModUlation . . ... e e 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 Pin3 { Pint1 | Pin5 | Pin7 | Pin9 | Pin8
Off +8.5V |+13.0v{ +4.5V | +13.3V| +0.5V |+10.1V

AM 1% (1k Int) | 0.0V 1—13.0V| +0.5V [+10.2V|—-10.6V|+13.4V

3. Set the Signal Generator as follows:

YUY .« v ittt e e e e e 520 MH:z
AMPItUAE . oot e e e +13 dBm
MoOdUIALION . . ..ot e e e Off

Service Sheet 4
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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 —~3 dBm is

consistent.
Table 9. ALC Amplifier Voltages (Vdc).
Signal A6U207 A6Q209
Generator | A6TP206
Amplitude Pin12 | Pin13 | Pin14 | Pin 8 B E
+13 dBm +224 | +185]| +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 | +05 | +0.5 | +0.89 | +10.03|+10.55]|+11.15
+2 dBm +0.64 | +0.25 | +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:

Frequency . ..o e 520 MHz
AmpPlitude . . .o -10dBm
Modulation . . ... e AM 50%
S OUTCe . e

6. Using the oscilloscope, check the waveforms as indicated in Figure 1.

+2.5Vdc

+1.7Vd¢c —

+.9Vdc

a. TP206

+10.3Vdc

+10.0Vde —

+9.7Vdc

b.

Q209 Base

+11.0Vdc

+10.4Vdc

w202

Figure 1. ALC Amplifier Waveforms and Logic Level.
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Component Locator

NOTES

1. For an explanation of schematic symbols,
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Model 8657A 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 /Hemrociyne 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 VTF/Band Sélect Shift
Register And Driver, U410, and by way of the HDA line, into the High Frequency Loop Data Shift
Register, U5, (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 Amphﬁer 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 MH2 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.

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 mlxmglproducts

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 redﬁced The
Amplifier’s gain is approximately 15 dB.

The output of Q301 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 Amphﬁer stage of
Q302 and Q303.

\
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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 Amplifier 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 approxi-
mately 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 U103A. )
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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,

(Y3 . 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 Adjustment Procedures

Test Equipment

Digital MUltImeter ... ...t e HP 3466A

Measuring Receiver .. ... . . i HP 8902A
Sensor Module . ... HP 11722A
Adapter Probe . ... .. HP '1250-1598
Adapter N(f) to BNC(m) ...t e e HP 1250-0077
Adapter BNC(f) to BNC(f) ..ottt e e HP 1250-0080
Cable, BNC(m) to SMC(f) . ..o e e HP 08662-60075

Test Cable . ... HP 5061-4827

Heterodyne Section
1. Check biasing on transistors Q305, Q301, Q309, and Q310.

. 2. Set the Signal Generator as follows:
Frequency .. .o 100 MHz
Amplitude . .. .. '—20 dBm
Modulation . ... e off
3. Set the measuring receiver with the sensor module precalibrated as follows: ;
Measurement . ...t RF POWER
DaSplay . .. 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. 1

Service Sheet 5 3
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NOTE

Measure power levels for J302, input from Attenuator Assembly, at ASAT1J3
using the Test Cable.

Table 1. Heterodyne Section Power Levels.

Test Point |Power Level (dBm)| Frequency (MHz)
TP301 +7.0to +3.5 800.00
TP302 —-35t0o —-6.5 900.00
J303 —-35t0o -6.5 100.00
@2 Divider Control, CW SEL, and SW +15V
1. Set the Signal Generator as follows:
FrequUenCy ..ot e e 520 MH:z
AMPHtUde . ... e -20 dBm
1 oY LU 4 o3 o U PP off
2. Measure the voltage at U410 pin 9 (CW SEL). It should be +13.0 Vdc.
3. Set the Signal Generator as follows:
MoQUlAt oM . . .ttt e e e AM 50%
U &ttt ittt ettt e e e e 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:
MoOdUlatiOn . . oot e off
RF ON/OFF Control ............oiiiiiiiii i 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 Vde +14.0 vdc +13.4 vdc +14.0 Vdc Off
RF OFF +2.1 Vdc +13.0 Vde +14.2 Vde +0.3 Vde On
7. Set the Signal Generator as follows:
O QUETICY o e e 520 MHz
AMDIUAE . . .o e e e e —20 dBm
Modulation....... ettt et e e e e e e e e e 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
:enerator +1 Select +2 Select +4 Select
equency U410 Pin 10 U410 Pin 11 U410 Pin 12
520 12.5 +0.04 +0.04
260 +0.04 +125 +3.5
130 +0.04 +3.5 +12.5

(3 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 Fxl[t,ers 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.

i

1. Set the Signal Generator as follows:

Frequency ... ..o 1040 MHz
Amplitude . ... ..o ~10 dBm

. Measure the supply voltage at U103 pin 4. It should be between +23 Vdc and +27 Vdc.. |
. 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.

. 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 f

Pin3 | Pin2 | Pin1 | Pin18 | Pin 17 U103, Pin 7 !
0 +03 } +03 | +03 { +03 | 4+0.3 +23.8
5 +135 | +03 | +135| +03 | +0.3 +23.2
10 +03 | +135 | +03 | +135| +0.3 +18.5
15 +135 ] +135 | +13.5 | +135 | +0.3 +14.0
20 +03 | +03 | +135| 403 | +135 +9.5
25 +135 | +03 | +03 | +13.5 | +135 +4.7
31 +135 | +13.5 | +135 | +13.5 ( +135 +2.0
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Set the Signal Generator as follows:

Frequency ... ..o e et e 520 MHz
8 0 170) 12 To - O -10dBm

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.

. Measure the voltages for U410 and VTF tune voltages as indicated in Table 5. The VTF 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.

Tuable 5. Voltage Tuned Filter (VTF) Drivers (Maximum Frequency Setting).

Signal VTF Data VTF Tune Voltage (Vdc), U103
Generator U410 (vdc)
Divide-By-4 Divide-By-2 Divide-By-1
Frequency . . . . . Band Band Band
(MH2) Pin3 | Pin2 | Pin1 | Pin 18 | Pin 17 Pin 14 Pin 8 Pin 7
520 +03 | +03 } +03 | +03 } +03 +0.3 +2.0 +23.8
260 +03 | +03 | +03 | +03 | +0.3 +2.0 +23.8 +2.0
130 +03 | +03 | 403 | +03 | +03 +23.8 +20 +20

TROUBLESHOOTING USING SIGNATURE ANALYSIS

This is an alternate method of troubleshooting the Service Sheet 5 circuits. If the signatures for
these circuits are correct, the problem may be in the controlled (analog) circuits. In this case, use the
preceding troubleshooting information. Remember that a malfunction could be on the control (digital)
circuits of Service Sheet 2. If the problem is definitely in the Qutput or High Frequency Loop circuits,
you may wish to refer to Block Diagram 2.

Test Equipment

Signature Analyzer. ... ... ...ttt e e e HP 5005A

Data Transfer Test

The Data Transfer Test verifies the correct data transfer from the Microprocessor to the Output
Assembly.

1. Connect the signature analyzer as follows:

GND e GND (A11TP3, refer to Service Sheet 17)
5 ) - GRS SA4 (A11TP10, refer to Service Sheet 18)
START . e e e SA5 (A11TP13, refer to Service Sheet 18)
ST O it e e SA5 (A11TP13, refer to Service Sheet 18)

6 Service Sheet 5
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2. Set the signature analyzer controls as follows:

FUNCTION .. e e e SIGNATURE (NORM)
03 ) 1 QO Négative Edge
ST AR . Negative Edge
STOP

................................. Cereieeiiiiiieiiiesieeeie. ... ... Positive Edge
3. Set up the Signal Generator as follows:

a. On the A6 Output Assembly board, short TP401 to ground.

b. Set switch A11S1C to the L/K position (refer to Service Sheet 17).

c. Set switch A11S1B to the DSA position (refer to Service Sheet 17).
4. Briefly connect A11TP4 (NMI) to A11TP3 (GND) (refer to Service Sheet 17).

NOTE

With careless probing it is possible to get the Microprocessor into a program
sequence other than that portion intended for signature analysis. If the |
+5V signature in Table 6 is incorrect, this has probably happened. Restart
the test by briefly connecting A11TP12 (RESET) to A11TP3 (GND). Then
briefly connect A11TP4 (NMI) to A11TP3 (GND).

5. Connect the signature analyzer probe to each node indicated in Table 6. Verify that eaéh signature
is correct and stable.

Table 6. V.T.F. Band Select Shift Register Signatures.

Node Correct Signature Comments
+5V F84P
ABU410 #4° F84P OCL ‘
ABU410 #14 6UPP ODA ‘
ABU410 #16 PH25 HDA
ABU410 #12 OPU3 +4 SEL
A6U410 #11 6C80 +2 SEL
ABU410 #10 7H6P +1SEL
AB6U410 #9 7002 CW SEL
ABU410 #8 F84P SW +15v
* This signature is the same as the +5V signature but the
signature analyzer’'s probe shouid blink.

6. If troubleshooting is complete and signatures have been taken, disconnect the jumpbr between
A6TP401 and ground.

Reset switch A11S1C back to the R/R position and switch A11S1B back to the DIAG position.
Reset the Signal Generator by pressing the SHIFT key and then pressing the 0 key.

Service Sheet 5 7
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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. Typlcal
vernier range is from —3 dB to +7 dB of attenuator setting for output levels less than 0.0 dBm and from
0.0 dB to ~ +17 dB for output levels greater than 0.0 dBm. The level vernier's dB adjustment vanes
from one instrument to another because of different level correction data stored in ROM. A vermer
overrange is selected by the Microprocessor to add 10 dB to the vernier range for output levels above
+7 dBm or whenever a vernier setting greater than +7 dB is necessary for level correction. Usmg 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 70 dB of attenuation and set the vernier to +6.4 dB (-70+6.4= —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 +8.9 dBm (6.4+2.5).

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 4 dB, the Attenuator will increase attenuation by 10 dB. The vernier
level then increases the level input to the attenuator by 6 dB to complete the change. The 6 dB increase
will never occur first. For the same reason, a 4 dB increase with the vernier set to maximum causes a
6 dB decrease in level followed by a 10 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 U7 and U10 by
strobes MSTB1 and MSTB2 from Address Decoder U2 (refer to Service Sheet 18). The data bits,
X0-X9, are then applied to the Level Digital-To-Analog Converter (DAC) U6 (refer to Service Sheet 7).

Modulation Control

Data from the Microprocessor selects AM, FM or both AM and FM, internal modulation sourcés 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 U10 and U12 by strobes
MSTB2 and MSTB3 from the Address Decoder U2 (refer to Service Sheet 18). The data bits, Y0-Y9,
are then applied to the AM% DAC Ul11 (refer to Service Sheet 7).

Service Sheet 6 1
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FM Latches

Ten bits of Microprocessor data are clocked into Modulation Control Latches U12 and U15 by strobes
MSTB3 and MSTB4 from the Address Decoder U2 (refer to Service Sheet 18). The data bits, Z0-Z9,
are then applied to the FM Deviation DAC U13 (refer to Service Sheet 7).

Level range select bit is latched into U15. It controls the gain of the AM-Reference Summing Amplifier
U20A (refer to Service Sheet 7). The Level range bit is set high when the vernier output level is greater
than +7.0 dBm.

Modulation Function Latch

Eight bits of Microprocessor data are clocked into the Modulation Function Latch U18 by strobe
MSTBS from the Address Decoder U2 (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 U5. The output of U5 enables the Audio Oscillator U21A (refer to Service Sheet 7).

Ext FM Mode Select

Data bits AC FM and EXT FM are gated through NOR gates U17A, 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 U17D is high when external DC FM is selected, and the output at pin 4 of
U17B is high when external AC FM is selected.

2 Service Sheet 6
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TROUBLESHOOTING

Procedures for checking part of the A10 Audio/Power Supply 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, . 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 ...... ..ot ... HP 3466A

P/O Modulation Control Latches, Level

1.

Data bits latched into the Level Latches A10U7 and U10, 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 U7 and U10 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.

¢ Enter the High Frequency Loop Test by pressing the AMPTD 1 until a “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 1 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.

. Check that data bits X0 through X9, U7 and U10, are all Low.
. Exit Keyboard-Invoked Tests.

. Set Signal Generator as follows:

Amplitude .. ... —10 dBm

Amplitude Increment Set ........ ... 1dB
Frequency ... 100 MHz
Modulation: ... .. ... OFF

Increment the amplitude up and down in 1.0 dB steps.

. Check that all data bits X0 through X9 change from Low to High.
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P/O Modulation Control Latches, AM%

1.

Data bits latched in the Am% Latches, A10U10 and U12, will vary for each instrument. The
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 U0 and U12 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
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 1 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 YO through Y9 are all Low.

4. Exit Keyboard-Invoked Tests.
5. Set Signal Generator as follows:

Amplitude . .. oo -7dBm
BreqUENCY .. i Any
Modulation . . ... AM, 80%
S OUICE v e 1 kHz (Int.)
AM Increment Set ... i 1%

. Increment the modulation up and down in 1% steps.
. Check that all data bits YO through Y9 change from Low to High.

3 P/O Modulation Control Latches, FM Deviation
1. Set the Signal Generator as follows:

Frequency . ... 520 MH:z
Amplitude ... .o ~10 dBm
Modulation. ... ... FM 1 kHz
OUTCE .« . 1 kHz (Int.)

2. Measure the voltage levels as indicated in Table 1 for each of the front-panel FM settings.

Table 1. FM Deviation Control Voltage Levels.

, Measure the Voltage* as Indicated at
Front-Panel

M A10U12 A10U15
(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; High is 22.0 Vdc.
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P/O Modulation Control Latches, Function
1. Set the Signal Generator as follows:

Frequency
Amplitude

|

Service

2. Measure the voltage levels as indicated in Table 2 for each of the front-panel Modulation Source

Table 2. Function Control Voltage Levels.

settings. The AM depth or FM deviation for each front-panel Modulation Source setting can be
between 0-99% or 0-99 kHz respectively.

Front-Panel
FM
kHz

Measure the Voltage* as Indicated at

A10U18

A10U17 A10U15

9 12 15

-t
(-]
-l
o

13 19

E 3

Int 1 kHz AM
(Int AM Off)
Int 400 Hz FM
(int FM Off)
Ext AM
(Ext AM Off)
Ext AC FM
Ext DC FM
Amp + 10 dBm

rrr+t+r 1 XTI

I

|

rrrrooeoro

It r

rrr o

I r

I

*

L

:
ol SR e B el B o
[l - SR o B oo
FIT ' -

Ir I <«

|

rFrrec ety rre e

rrxTovr
b oY Y o A Y Y su

* Low is < 0.8 Vdc: High is > 2.0 Vdc.
** Internal 40 Hz bit. Frequency Pin 9 remains high until 1 kHz source is select with Modulation Function.
*** Low for FM Deviation 20 kHz and below.
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A10 Component Coordinates (1 of 2)

COMP | XY COMP | X,Y COMP | XY COMP | XY COMP | XY COMP | XY
Cc3 B.3 C56 A3 J1 A3 R21 B.1 R66 B,1 R131 A2
C4 Ci1 Cs57 A2 J2 B.3 R22 Ch R67 B.1 R132 A2
C5 Ci1 C58 Al J3 B.3 R23 C1 R68 B.1 R133 B2
Cé 8.1 C59 A1 J4 Cc3 R24 B.1 R69 Al R134 B.2
c7 B.1 Cé0 A1l J5 C3 R25 B.1 R70 A R135 C.2
cs B.1 R26 B.1 R71 A R136 C.2
cs B.1 CR1 Ci1 K1 C3 R27 B,1 R72 A1 R137 C.3
C10 B CR2 (o8 R28 8.1 R73 Al R138 Cc3
cn Cia CR3 Ci1 L1 C3 R29 B.1 R74 B.1 R139 B3
ci12 B.1 CR4 Ch L2 C3 R30 B.2 R75 8,1 R140 B3
C13 B.1 CRS B L3 c3 R31 B.1 R76 A R141 B.2
C14 A2 CR6 B.1 R32 B.1 R77 B.1 R142 B.2
Ci15 A2 CR7 B.1 MP1 D1 R33 B,1 R83 0.3 R143 B.2
Ct6 B.1 CR10| D3 MP2 D R34 A1 R84 D.3 R144 B2
c17 B.2 CR1t| D3 R35 B.2 R85 Ce R145 B.2
ci8 Al CR12] D3 a1 C2 R36 Ci1 R86 C.2 R146 B2
C19 B.1 CR13] D.3 Q2 B.1 R37 Ci RS0 D.2 R147 B.2
c20 Cz2 CR14] C3 Q3 D3 R38 B.2 R100 C3 R148 B2
C21 Al CR151 C.2 Q5 8,2 R39 8,2 R101 C3 R149 A2
ca2 A1 CR16] C.2 Q6 B2 R40 CA R102 C3 R150 A3
ca3 B.1 CR17} D.3 Q7 A1 R41 CH R103 C.2 R151 A2
C24 D.3 CR19| C.2 Qs B.1 R42 (o] R104 C2 R152 A2
C25 D3 CR20| C.2 Q9 B.1 R43 Ci R105 C.2 R153 A2
C26 Da CR21] C.2 Q10 Ci R44 B.1 R106 c2 R154 C2
ca7 D.3 CR23] B2 Qi1 B2 R45 Ci R107 c.2 R155 C2
cas D2 CR24] B.2 Q12 Ci1 R46 (OR R111 A3 R156 A3
C30 D1 CR25| B3 Q14 A2 R47 B.2 R112 A3
C35 Ce CR26] B3 R48 C.e R113 A3 TP1 Al
C36 cz2 CR27}] B3 R1 C.2 R49 A R114 A3 TP2 Al
Cc37 C2 CR28| B3 R2 B.2 RS0 A R115 A3 TP3 Al
Cc38 c3 CR29] B.3 R3 B.2 RS51 B.1 R116 A3 TP4 Al
C39 C3 CR30| B.3 R4 B2 R52 B.1 R117 A3 TPS A
Cc40 C3 CR31| B2 R8 B.1 RS3 B R118 A3 TP6 B.2
C44 B.2 CR32| B2 R9 B.1 R54 Al R119 A2 TPS B.1
C45 B2 CR33| A2 R10 Ci RS55 A1 R120 A2 TP10 B1
C4a6 B3 R11 B.1 R56 Al Ri121 A2 TP11 B.1
C47 B.3 DS2 Cc2 R12 CA1 R57 B.1 R122 A2 TP12 B2
C4a8 B.3 DS3 C.2 R13 Ci R58 B.1 R123 A2
Ca8 B.3 DS4 C2 R14 B.1 R59 B.1 R124 B.2 U1 C2
C50 B.3 R15 B.1 RE0 B,1 R125 B,2 us A2
C51 B3 R16 Ci R61 B.1 R126 A2 ué Al
C52 B.2 Fi D3 R17 C1 R62 B.1 R127 A2 u7 A
C53 B.2 F2 D.3 R18 B2 R63 A1 R128 B.2 us A3
C54 B.2 F3 D.2 R19 B.1 R64 B,1 R129 B2 u10 A
C55 B.2 F4 D.2 R20 B.1 R65 A1 R130 A2 u11 Al
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A10 Component Coordinates (2 of 2)

Model 8657A

COMP XY COMP X,Y COMP XY COMP XY COmMP XY COmMP | XY
ui2 A
u13 A2
U4 Al
uis A2
u16 B.2
u17 A2
uig A2
u19 AN
20 B.1
u21 Cit
22 B.1
u23 CAH
u24 B
u25 A3
u26 B.3
v27 B3
u2se B.2
uU2s c.2
U30 C3
u31 B.3
u32 B.2
u33 B.2
U34 B.2
U35 A2
u3s A2
VR1 BA
VR2 B.1
VR3 Ci
VR4 D3
VR5 A2
VR6 c2
VR7 B.2
w1 B.1
W2 A
w3 Al
w4 B.1
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Model 8657A Service

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 U7 and U10 (refer to Service Sheet 6) are applied
to the Level Digital-to-Analog Converter (DAC) U6. The digitally controlled output of the Level DAC
adjusts the reference voltage input from the unity-gain Level Buffer U20C. This dc voltage controls the
vernier output level. The output voltage is applied to the AM Reference Summing Amplifier U20A.

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 U20B goes to approximately —15V. FET switch
Q7 opens increasing the gain of AM-Reference Summing Amplifier U20A. This allows for the higher
output levels and for level correction.

AM Modulation Control

Ten data bits latched into Modulation Control Latches U10 and U12 (refer to Service Sheet 6) are
applied to the AM% DAC Ul1. The digitally controlled output level of the AM% DAC adjusts the
input modulation signal from the AM% Summing Amplifier U20D to the level that modulates the RF
signal to the depth selected. The output signal is ac coupled by C22 to the unity-gain AM Offset Buffer |
Ul4. The AM Offset Adjustment at R73 nulls any dc offset of the modulation signal. The amplitude 1
modulation signal is then summed with the level voltage at U20A as discussed above.

Internal AM Select

Internal AM is selected when the data bit latched into pin 5 of U18 is high (refer to Service Sheet 6).
The high output (INT AM) to the positive input of the Internal AM Select comparator U22B, being
more positive than +2V(R) at the negative input, switches its output to approximately 0.0V. FET
switch Q9 is turned on. When Q9 is on, the output of the Audio Oscillator U21A is then ac coupled by
C16 through resistor R58 to the AM% Summing Amplifier U20D.

External AM Select

External AM is selected when the data bit latched into pin 15 of U18 is high (refer to Service Sheet 6).
The high output (EXT AM) switches the output of the External AM Select comparator U22A to
approximately 0.0V. FET switch Q8 is turned on. When Q8 is on, the external modulation signal from
the External Modulation Buffer U24 is then applied to the AM% Summing Amplifier U20D through
resistor R57.

Service Sheet 7 1
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FM Modulation Control

Ten data bits latched into the Modulation Control Latches U12 and U15 (refer to Service Sheet 6), are
applied to the FM Deviation DAC U13. The digitally controlled output level of the FM deviation DAC
adjusts the modulation signal from the FM Deviation Summing Amplifier U16 to the FM Deviation
Amplifier U19A. The DAC and FM Deviation Amplifier output the signal level required to frequency
modulate the RF output at the selected FM deviation.

internal FM Select

Internal FM is selected when the data bit latched into pin 6 of U18 is high (refer to Service Sheet 6).
The high output (INT FM) switches the output of the Internal FM Select comparator U22D to
approximately 0.0V. FET switch Q6 is turned on. When Q6 is on, the output of the Audio Oscillator
U21A is ac coupled by C16 through resistor R33 to the FM Deviation Summing Amplifier U16.

External 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 U18, and gated through NOR gates U17 (refer to Service Sheet 6). The high output at pin 4 of
U17B switches the output of the External AC FM Select comparator U22C to approximately 0.0V. FET
switch Q5 is turned on. When Q5 is on, the external ac modulation signal from the External Modulation
Buffer U24 is ac coupled by C7 and C10 through resistor R26 to the FM Deviation Summing Amplifier
U16. The high output at pin 13 of U17D switches the output of the External DC FM Select comparator
U19C to approximately 0.0V. FET switch Q11 is turned on. When Q11 is on, the external dc modulation
signal from the External Modulation Buffer U24 is dc coupled by resistor R25 to the FM Deviation
Summing Amplifier U16. External AC FM and external DC FM can not be selected at the same time.

Audio Oscillator Section

When only internal modulation is selected, the data bit latched into pin 2 of U18 is high (refer to
Service Sheet 6). The high output (AUDIO OSC OUT) switches the output of Audio Oscillator Out
comparator U23B to approximately 0.0V. FET switch Q10 is turned on. When Q10 is on, the 400 Hz
or 1 kHz internal Audio Oscillator output through huffer amplifier U21B and C4 and C5 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 U18. These
two bits (INT AM and INT FM) are each applied to Audio Oscillator Buffer U5 (refer to Service
Sheet 6). The low output (AOE) of Ua enables the internal Audio Oscillator U21A.

The internal Audio Oscillator’s frequency of 400 Hz or 1 kHz is selected by the data bit latched into
pin 9 of U18. For 1 kHz the FREQ line is low: for 400 Hz it is high. The high output switches the
output of Audio Frequency Select comparatar Ui23A to approximately 0.0V. FET switch Q12 is turned
on and capacitor C8 is bypassed. This increased capacitance switches the Audio Oscillator’s frequency
to 400 hz. If 1 kHz is selected, Q12 is turned off by a low on the FREQ line to U23A, and C8 is left in
the oscillator’s circuit. The peak output of the Audio Osciilator is approximately +7.5V as determined
by VR3, CR3, and CR4. These components form the feedback path for the positive input of U21A.

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 R28 (OSC ADJ).
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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 U23C and .
D. When the modulation input signal is high, comparator U23C switches its output from —15V to 0.0V.
The monostable multivibrator U1A 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 A11U6 (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. y

When the modulation input signal is low, the output of comparator U23C and D are both approximately '
—15V. The monostable multivibrators are not enabled. The active high output of U1A is low and the
active low output of U1B is high. The high output of U1B is applied to the Service Request Reg’xster [
and the LO EXT LED is turned on.

When the modulation input signal is 1 Vpk, the output of comparator U23D is switched high Wthh !
enables the monostable multivibrator U1B. 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 A10 Audio/Power Supply 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, .

Troubleshooting Help

Block Diagram 4
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment
Digital Multimeter ... ... i ittt st e e e e HP 3466A

1) Level DAC, AM Reference Summing Amplifier
1. Set the Signal Generator as follows:

FreqUenCY oo h et e e e s 520 MHz
Amplitude . ... o e e e e e -3dBm
ModUlation . ... ot e off

2. Measure and verify the voltages shown in Table 1 at test point A10TP10 (AM). Change the RF
output amplitude level from the front-panel as indicated.

NOTE

Voltages measured may differ from the voltages shown in Table 1 because
of level correction. The voltage change for each step from —3 to +13.0 dBm
Is consistent.

Table 1. Level Control Voltages versus Front-Panel Amplitude.

Front-Panel A10TP10
Ampilitude (dBm) (vdc)
-3.0 +0.4
0.0 +0.6
+5.0 +1.1
+10.0 +1.9
+13.0 +2.8
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@ AM% DAC, AM Offset Buffer

1. Set the Signal Generator as follows: ‘

‘ Brequency .. ..o 520 MHz
Amplitude . ..o -10 dBm

Modulation . . ... AM 1%

S OUICE ittt 1 kHz (Int.)

2. Measure and verify the voltages shown in Table 2 at test point A10TP10 (AM). Change the AM%
depth from the front panel as indicated. ‘

NOTE

Absolute voltage levels measured may differ from the voltages shown in
Table 2 depending on the adjustment of A10R66 (AM%). The relative change
for each AM% change should be consistent, however.

Table 2. AM% Control Voltage Levels.

Front-Panel A10TP10 ‘
AM% (Vrms) |
1 0.0045
5 0.023
10 0.046
20 0.092
50 0.229
70 0.321
‘ 99 0.453

FM Deviation DAC, FM Deviation Amplifier
1. Set the Signal Generator as follows:

FYequency ..o 520 MHzi

Amplitude . . ..o -10 dBm
Modulation . . ..ot ..FM 1 kHz
SOUICE ittt vttt 1 kHz (Int.)

2. Measure and verify the voltages shown in Table 3 at test.point A10TP4 (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 AIOR39 (FM GAIN). The relative
change for each FM kHz change should be consistent, however.

Table 3. FM Deviation Control Voltage Levels.

Front-Panel A10TP4
FM (kHz) {(Vrms)

1 0.0022
5 0.110
10 0.221
20 0.440
50 1.099
70 1.536
99 217

Comparators, FET Switches
1. Set the Signal Generator as follows:

BreqUENICY o e e e e e e s 520 MHz
AU . o e -10 dBm
Modulation . . ... e 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 c Comparator FET Open/
Selected omparator Output (Vdc) Switch Closed
int 1 kHz, AM u22B 0.0 Q9 closed
Int 400 Hz U23A 0.0 Q12 closed
Audio Osc Out U238 +5.0 Q10 closed
Int FM u22D 0.0 Q6 closed
Ext AC FM u22C 0.0 Qs closed
Ext DC FM u19C +14.0 Qn closed
Ext AM U22A 0.0 Q8 closed
Amplitude +10 dBm ua0B -13.0 Q7 open
FM Range (< 21 kHz) U198 +14.0 Q2 open
Ext AM J1pin5 L
No Input u23D -13.0 Jipin 4 H
Ext AM J1pinb H
1 Vpk Input U230 -13.0 J1pin 4 L
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A10 Component Coordinates (1 of 2)

COMP | XY COMP | XY COMP | XY COMP | XY COMP | XY COMP | XY
c3 8.3 C56 A3 J1 A3 R21 B.1 R66 B.1 R131 A2
C4 Cit C57 A2 J2 B.3 R22 (08 R67 B.1 R132 A2
Cs C1 Cs8 Al J3 B.3 R23 (o8 R68 B.1 R133 B2
cé 8.1 C598 Al J4 C3 R24 B.1 R69 A1 R134 B.2
c7 B cé0 A J5 CJ3 R25 B.1 R70 A1 R135 C2
cs B.1 R26 B.1 R71 A1 R136 C2
(01} B.1 CR1 Ca K1 C.3 R27 B.1 R72 AN R137 C3
C10 B CR2 (o8 R28 B.1 R73 Al R138 c3
Cc11 Cia CR3 C1 L1 C3 R2S | B R74 B,1 R139 B3
ci2 B CR4 Ci1 L2 C3 R30 B.2 R75 B.1 R140 B.3
C13 B.1 CRS B.1 L3 C3 R31 B R76 A1 R141 B.2
Ci14 A2 CR6 B.1 R32 B,1 R77 8.1 R142 B.2
Ci15 A2 CR7 B.1 MP1 D1 R33 8.1 R83 D3 R143 | ' B2
C16 B.1 CR10| D.3 MP2 D.1 R34 Al R84 D3 R144 B.2
c17 B.2 CR11{ D3 R35 B.2 R85 C2 R145 B.2
c18 A1 CR12] D3 a C2 R36 Ca R86 C.2 R146 B.2
C19 B1 CR13] D3 Q2 B.1 R37 (O R90 D,2 R147 B.2
C20 c2 CR14| C3 Q3 D3 R38 B.2 R100 C3 R148 B2
c21 Al CR15| C.2 Qs B2 R39 B2 R101 Cc3 R149 A2
ca2 A1 CR16} C.2 Q6 B.2 R40 Ci1 R102 C3 R150 A3
c23 B.1 CR17{ D.3 Q7 A R41 Ci1 R103 C2 R151 A2
C24 D3 CR18{ C2 Qs B1 R42 Cit R104 c.2 R152 A2
C25 D03 CR20] C.2 Q9 B.1 R43 Ci1 R105 C2 R153 A2
Cc26 D.1 CR21| C.2 Q10 Ci1 R44 B,1 R106 | C.2 R154 C.2
ca7 D.3 CR23| B.2 Qul B.2 R45 Ch R107 C2 R155 c2
cas D2 CR24| B2 Q12 C1 R46 Cih Rt11 A3 R156 A3
C30 DA CR25| B3 Q14 A2 R47 B.2 R112 A3
C35 C.2 CR26| B3 R48 C.2 R113 A3 TP1 A
C36 Cz2 CR27| B3 R1 Cc2 R49 Al R114 A3 TP2 A1
Cc37 C2 CR28| B3 R2 B2 R50 A1 R115 A3 TP3 Al
Cc38 CJ3 CR29| B.3 R3 B.2 RS1 B.1 R116 A3 TP4 A
C39 CJ3 CR30| B.3 R4 B.2 RS2 B.1 R117 A3 TPS Al
C40 C3 CR31] B.=2 R8 B.1 R53 B.1 R118 A3 TP6 B.2
Ca4 B.2 CR32| B.2 RS B.1 RS54 A1 R118 A2 TP9 B.1
C45 B2 CR33| A2 R10 Ch RS5 “A R120 A2 TP10 B.1
C46 B3 R11 B R56 Al R121 A2 TP11 B,1
Ca7 B.3 DS2 C2 R12 Cit RS57 B R122 A2 TP12 B.2
C48 83 DSs3 C2 R13 Ci1 R58 B.1 R123 A2
C49 8.3 DS4 C2 R14 B.1 R59 B,1 R124 B2 Ut C2
Cs0 B.3 R15 B.1 R60 8.1 R125 B.2 us A2
C51 B.3 R16 Ci R61 B.1 R126 A2 ué A1
Cs2 B.2 F1 D3 R17 Ci1 R62 B,1 R127 A2 U7 Al
C53 B2 F2 D.3 R18 B2 R63 Al R128 8.2 ue A3
C54 B.2 F3 D.2 R19 B.1 R64 B R129 8.2 u10 A
C55 B.,2 F4 D.2 R20 B, R65 A1 R130 A2 un Al
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A10 Component Coordinates (2 of 2)

Model 8657A

COMP | XY COMP | XY COMP | XY COMP | XY COMP | X,¥Y COMP | XY
uv12 Al
U13 A2
Ui4 A
Uis A2
U1é B,2
ut7 A2
uig A2
U198 A
v20 B,1
v21 Ci1
v22 8.1
u23 c1
U24 B.1
u2s A3
u26 B.3
ua7 B.3
u28 B.2
u28 C2
u30 C3
u31 B.3
u32 B2
u33 B.2
U34 B2
U3s A2
U3k A2
VR1 B
VR2 B.1
VR3 Ci
VR4 D3
VRS A2
VR6 C.2
VR7 B.2
w1 B.1
w2 Al
w3 Al
w4 B.1
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NOTES

1. For an explanation of schematic symbols.
see “SCHEMATIC DIAGRAM NOTES* in Sectlon 8.

2. Al@ chassis ground Is achleved by A18JS pins | and
S connectjons and mechanical contact through nuts holding
PC board to frams.

3. AT1-AT4 coax connectors are not seperately replaceable.
Refer to Section B paragraph 8-8 for Attenuator Removal
procedure.

4. A9Al chassls ground is achleved by mechanical contact gﬁ;
screws holding A9A1 assembly to «,1&30. and by contact o

A9Al assemhly standoffs to frame.

P/0 A10 FM AND AM MODULATION
CONTROL AND RF m m .N
AMPLITUDE CONTROL

GEE_REVERSE SIOE

BOTTOM INTERNAL VIEW - LEVEL 4

M

@ Service Sheet B




Model 8657A Service

Service Sheet 8

ATTENUATOR, 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,
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.

Attenuator Control

Data from the Microprocessor is clocked into the Attenuator Control Latches U9 and U25 by Attenuator
Strobes ASTB1 and ASTB2. The data is applied to the negative inputs of comparators U26, U27, and
U28 and is compared to the +1.5V reference at the comparator’s positive input. With a logic high
applied to the comparator’s negative input, its output is +14V. 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 +14V, 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 attenuator assemblies. The collector of the positive source transistor
is tied to +15V. When the transistor is turned on, +15V is applied to the switching circuits within
the attenuator, and the attenuator function is turned on. Resistors are used to limit current from the
positive source transistors for HET (HET), HET (MAIN), AT?2 (0), and AT1 (0).

A logic low from the Attenuator Control Latch applied to the comparator’s negative input will cause
the output to go to —14V. A —14V 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
-15V. When the transistor is turned on, —15V 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 +14V to —14V.

The A9 Attenuator Assembly consists of four separate sub-assemblies, the HET section (AT1), the
60 dB section (AT2), the 80 dB section (AT3), and the Reverse Power section (AT4). For output
frequencies of 130 MHz to 1040 MHz, HET(MAIN) is selected by the Microprocessor and frequencies
from 130 MHz to 1040 MHz from the A6 Assembly High-Band Output Amplifier are applied to AT1.
These frequencies are passed through AT1 and then to AT2, AT3, and AT4. For output frequencies
from 0.1 MHz to 129.99999 MHz, HET(HET) is selected by the Microprocessor and High-Band
frequencies from 800.1 MHz to 929.99999 MHz are switched from AT1 to the RF input of the
A6 Assembly Heterodyne Section. The 0.1 MHz to 129.99999 MHz Low-Band output from the A6
Assembly Heterodyne Section output is applied to AT1 and then passed on to AT2, AT3, and AT4.
AT2 can be selected for 0 dB, 10 dB, 30 dB, 50 dB, or 60 dB of attenuation. AT3 can be selected for
0 dB, 20 dB, 40 dB, 60 dB, or 80 dB of attenuation. Together, AT2 and AT3 provide from 0 to 140 dB
of attenuation in 10 dB steps (refer to Table 1). Data from the Microprocessor selects the proper
attenuator combination for the output amplitude selected.
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Reverse Power Protection

The AT4 reverse power limiter/detector circuits in the attenuator 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 A10U35A in the Reverse Power Sense circuits. U35A functions
as a voltage comparator where the positive input reference voltage is approximately +2.5 Vdc by
resistors A10R149 and R150 divided from the +5V(F1) supply voltage. When the negative input
to comparator A10U35A becomes more positive than the +2.5V reference, the output of A10U35A
switches to approximately —15 Vdec.

The current through A10R151 fixes the voltage at J-K Flip-Flop A10U36 at approximately 0.0V which
resets the flip-flop. The active low output at pin 6 of A10U36 is high and biases transistor A10Q14 off
and removes the current through the reverse power relay within the attenuator. This opens the relay
in the transmission line removing the external input. The active high output at pin 5 of A10U36 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. Attenuator Strobe 1 (ASTB1) clocks A10U36 (refer to Table 2). The
active low not Q output turns on A10Q14 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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Model 8657A Service

Table 1. Attenuation Selected Versus Instrument Attenuation.

‘ Instrument A9AT2 (60 dB) ASAT3J (80 dB)
Attenuation Attenuation Selected Attenuation Selected
8 0dB | 10dB | 30dB | 50dB [ 60dB | 0dB | 20dB | 40dB | 60dB | 80dB
0 Ch S
10 ]
20 S S
30 S S
40 S S
50 S ]
60 S 4 ]
70 S : S
80 | s s
90 S S
‘ 100 s | S
110 S S
120 ] S
130 S S
140 ' S S
* S = Pad Selected
Tuble 2. A10U36 Operation.
CLK (ASTB1) Outputs
Set Reset J to J-K . . _
Active High Active Low
H L X X L H
H H H 1 H L
Low is <+0.8 Vdc: High is >+ 2.0 Vdc.
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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 a hexagon with a
checkmark and a number inside, for example, . 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 .. ... i i i e e et e e e HP 3466A

DO PoWeT SUP DY . oottt e e HP 6215A

Measuring Receiver ... .. i e e HP 8902A

Sensor Module . ... i i e e e e HP 11722A

Signature Analyzer. ... ... e e HP 5005A

Test Cable . ... i i e e e e HP 5061-4827
CAUTION

Quer-tightening the hex nuts on the A6 Assembly and the A9 Assembly RF
connectors (to > 5 in/lbs) will change the dielectric constant of the semi-rigid
cable. (Under-tightening may cause RF leakage.)

NOTE

The Attenuator Assembly, A9, is repaired by replacing the failed section
(AT1, Heterodyne), (AT2, 60 dB), (AT3, 80 dB), (AT4, Reverse Power) or
cable. The complete assembly is not a replaceable part.

4 Service Sheet 8



Model 8657A

!

Service

&) Attenuator Control

Two data words are latched into the Attenuator Control Latches U9 and U25 by Attenuator Strobes
ASTB1 and ASTB2. The output of the latches are applied to the Attenuator Driver comparators
U26, U27, and U28. The comparators turn on the appropriate current source transistors to drive the
switching networks within the attenuator. A positive voltage enables the attenuator function and a
negative voltage disables the attenuator function.

1.

Set the Signal Generator as follows:

BT QUEMICY & .ttt e e e e e 100 MH:
AmPlitUde . .. e 0 dBm

. Verify the Attenuator Control Latch butput logic and the attenuator drive voltages shown in

Table 3 and change the front-panel frequency as indicated.

. Set the Signal Generator as follows:

BT EqQUENCY ..o e e e e e ... 520 MHz
Amplitude . ... e e e e 0 dBm

. Verify the Attenuator Control Latch logic levels shown in Table 4 and change the front-panel

amplitude as indicated.

. Set the Signal Generator as follows:

FrEeqUENICY . e 520 MHz

AMDItUAe . ..o e e 0dBm’

. Verify the Attenuator Driver voltages as shown in Table 5 and change the front-panel amplitude

as indicated. .

Table 3. Main Band/HET Band Attenuator Drivers.

Signal A10U25 A10U34 (Vdc)
Generator Logic®
Frequency

Pin16 | Pin19 | Pin3 | Pin 12

100 L H —-12.0 | +13.1
520 H L +13.1 | —12.0

* Lowis < 0.8 Vdc: Highis > 2.0 vde.
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Table 4. Attenuator Control Output Logic.*

A10U9 A10U25
Signal Generator
Amplitude (dBm) Pin2 | Pin5 | Pin6 | Ping | Pin12 | Pin15 | Pin16 | Pin19 | Pin2 | Pins
0 H L H H H H H H L L
-10 H L H H L H H H L H
~20 H L H H H H H H H L
-30 H L H H L H H H H H
—40 H H H H H H H H H L
~50 H H H H H L H H H H
-60 H H L H H H H H H L
-70 H H H H H L H H H H
~80 H H H H H H H L H H
-90 H H H H H H L H H H
-100 H H H H H H H L H H
-110 H H L H H H L H H H
-120 H H L H H H H L H H
~130 H H H L H H L H H H
—140 L L H L H H H L H H
* Lowis < 0.8 Vdc; High is > 2.0 Vdc.
Table 5. Attenuator Driver Voltage Levels (Vdc).
A10U29 A10U30 A10U32 A10U31 A10U33
Signal Generator
Amplitude (dBm) Pin3 | Pin12| Pin3 [Pin12| Pin3 | Pin12| Pin3 | Pin12| Pin3 | Pin 12
0 -83 | -83 | -83 | -83 | -83 | —83 | -83 | -83 |+126 | +126
-10 -83 | -83 | -83 | +126| -83 | —83 | -83 | =83 | +126 | -623
-20 -83 | -83| -83 | -83 | +126| —-83 | -83 | =83 | -63 | +126
-30 83 | -83 | -83 | +126| +126| —-83 | -83 | -83 | —-63 | —623
—40 -83 | -83 | -83 | -83 | -83 | +126| -83 | -83 | —6.3 | +12.6
-50 -83 | -83 | +126| -83 | +126| -83 | ~83 | -83 | —63 | —6.3
—60 -83 | -83| -83 | -83 | -83 | —83 | +126| -83 | -63 | +12.6
~70 -83 | -83 | +126| -83 | -83 | +126| -83 | -83 | -63 | —6.3
-80 +126| -83 | -83 | -83 | +126| -83 | -83 | -83 | —63 | -623
-90 -83 | +126 | -83 | -83 | -83 | +126| -83 | -83 | -63 | -623
~100 +126| -83 | -83 | -83 | -83 | +126| -83 | -83 | -63 | —6.3
-110 -83 | +126| -83 | -83 | -83 | -83 | +126| -83 | -63 | -623
-120 +126| -83 | -83 | -83 | -83 | -83 | +126| -83 | —63 | —623
~130 -83 | +126| -83 | -83 | -83 | -83 | —-83 |+126 | =63 | —6.3
—140 +126| -83 | -83 | -83 | -83 | —83 | —83 |+126 | -63 | —623
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Service
Reverse Power Protection
1. Set the Signal Generator as follows:
Frequency ... ..o 520 MHz
Amplitude . ... -10dBm
Modulation..........ooioiii i off

. Set the dc power supply to +20 Vdec, turn the power supply OFF, and connect it to the RF

OUTPUT connector. Then turn the power supply ON.

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.

Table 6. Reverse Power Protection Operating Voltages (Vdc).

Reverse A10U35 A10U36 A10Q14
Power
Relay Pin6 Pin2 | Piné E B8 C

Closed +45 | +45 | +02 | +5.0 |- +43 | +5.0
Open +45 | +45°) +50 | +50 | +5.0 0.0

* The output of the comparator (A10U35 pin 6) will be low only for the
time required to 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 ASTB1 pulse at A10U36 pin 12. The ASTBI1 pulse clocks the J-K
Flip-Flop, biasing A10Q14 on, and closes the reverse power relay in the attenuator.
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&3 AT2, and AT3 Check

AT2 (60 dB Section) and AT3 (80 dB Section) are checked by selecting Keyboard-Invoked Test

Number 1.

Keyboard-Invoked Test Number 1

Model 8657A

The test routine is “entered” to start the test and then “exited” to regain control of the front panel.

5. 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.

6. Start the test routine by pressing the INCR SET key. A “0” should be shown in the FREQUENCY

display window.

7. Select keyboard numbers 0 through 8 to select the attenuation levels shown in Table 7 for the

60 dB and 80 dB sections. Each number selected appears in the Frequency Display.

8. Exit the Keyboard-Invoked Tests by pressing the AMPTD H key until a “7” is shown in the
MODULATION display window, then press the INCR SET key. The Signal Generator should go

through its power-up routine.

Table 7. Attenuation Selected Versus Keyboard Entry.

A9AT2 (60 dB)

Keyboard Attenuation Selected

ASAT3 (80 dB)
Attenuation Selected

Number
0dB | 10dB | 30dB | 50 dB

60 dB

0dB

20dB | 40dB | 60 dB

80 dB

Service Sheet 8
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A10 Component Coordinates (1 of 2)

COMP | XY COMP | XY COMP | XY COMP | XYy |lcomp| Xy COMP | XY
c3 8.3 Cs6 | A3 N} A3 R21 B.1 R66 B,1 R131| A2
(o7 C.1 Cs7 A2 J2 B.3 R22 C.1 R67 8.1 R132} A2
c5 C.1 c58 | A1 J3 B.3 R23 (R R68 B.1 R133] B2
c6 B.1 C59 | A1 J4 c3 R24 B,1 R69 Al R134| B.2
c7 8.1 C60 | A1 J5 c3 R25 B,1 R70 Al R135| C.2
cs 8,1 R26 B.1 A7 Al R136| C.2
c9 B.1 CR1| Ci K1 c3 R27 B.1 R72 Al R137| C3
c10 B.1 CR2 | C1 R28 B,1 R73 Al R138| C3
c11 (R CR3 ] Ca L1 ca3 R29 B.1 R74 B.1 R139| B3
c12 B,1 CR4 | C1 L2 c3 R30 B.2 R75 B,1 R140| B3
c13 B.1 CRS | B, L3 c3 R31 B.1 R76 Al R141| B2
C14 A2 CR6 | B,1 R32 B,1 R77 B,1 R142! B2
Ci5 | A2 CR7 | B MP1 D1 R33 81 R83 D3 R143] B2
C16 B.1 CR10| D3 MP2 D1 R34 Al R84 D.3 R144| 8,2
c17 B.2 CR11] D.3 R35 8.2 R85 c2 R145| B.2
c18 | A1 CR12| D3 Q1 c.2 R36 C.1 R86 ol R146| B2
c19 8,1 CR13| D3 Q2 B,1 R37 c1 R90 D.2 R147| B2
c20 | c2 CR14| C3 Q3 0.3 R38 B.2 Ri100| C3 R148| B2
c21 Al CR15| C.2 Qs 8.2 R39 B.2 R101| C3 R149] A2
c22 A1 CR16f C.2 Q6 8,2 R40 (o} R102| Cc3 Ri150| A3
c23 B,1 CR17| D3 Q7 Al R4t C. R103| C2 Ri51] A2
c24 D.3 CR19] C.2 Q8 8.1 R42 c1 R104 | c2 R152| A2
c25 D.3 CR20| C.2 Q9 8.1 R43 C.1 R105] C.2 R153| A2
c26 D.1 CR21| C.2 Q10 (o} R44 8.1. R106 | C.2 R154| c2
c27 D,3 CR23] B2 Q1 B,2 R45 oR R107 | C.2 R155| C.2
ca2s D.2 CR24| B2 Q12 (oR Ra6 | ‘C.1 R111 | A3 R156 | A3
C30 D1 CR25| B3 Qi4 A2 R47 B.2 R112 | A3
C35 C.2 CR26| B3 R48 c2 R113 | A3 TP1 A1
C36 c.2 CR27| B.3 R1 c.2 R49 Al R114 | A3 TP2 Al
C37 c2 CR28] B3 R2 B.2 R50 A R115| A3 TP3 Al
c38 c3 CR29| B3 R3 B2 || R51 B.1 R116 | A3 TP4 Al
C39 c3 CR30| B3 R4 B.2 R52 8,1 R117 | A3 TPS A
ca0 | Cc3 CR31| B2 RS B1 R53 B.1 R118 | A3 TP6 B.2
Ca4 B.2 CR32| B.2 R9 B.1 RS54 Al R119 | A2 TP9 B.1
C45 B.2 CR33] A2 R10 (o R55 A R120 | A2 TP10| B.1
C46 B.3 R11 B.1 R56 A R121 | A2 TP11{ B.1
ca7 B.3 Ds2 | Cc2 R12 C.1 R57 B,1 R122 | A2 TP12| B2
c48 B.3 DS3 | C.2 R13 ok R58 8,1 R123 | A2
c49 B.3 DS4 | C2 R14 B.1 R59 B,1 R124 | B2 U1 cz2
C50 B.3 R15 B.1 R60 B,1 R125 | B2 us A2
C51 B.3 R16 ol R61 B,1 R126 | A2 us Al
C52 B2 F1 D3 R17 (o} R62 B,1 R127 | A2 u7 A
cs3 | B2 F2 D3 R18 B.2 R63 Al Ri128 | B2 us A3
cs4 B.,2 " F3 D.2 R19 B.1 R64 8.1 R129 | B2 u10 Al
cs5 8,2 F4 D.2 R20 B,1 R65 Al R130 | A2 un A
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A10 Component Coordinates (2 of 2)

Model 8657A

COMP | XY COMP | XY COMP | XY COMP | XY COMP | XY COMP | XY
uv12 Al
U13 A2
Ut4 A1
U15 A2
u16 8.2
v17 A2
53]} A2
u18 Al
u20 8.1
u21 Ct
v22 B.1
va23 cia
u24 8.1
u2s A3
u26 B3
ve7 B3
uU2s B.2
u2s C2
u3o c3
U31 83
U3z B.2
u33 B.2
U34 B.2
L3s A2
U36 A2
VR1 B,
VR2 B
VR3 (o8
VR4 D3
VRS A2
VRE C2
VR7 B.2
w1 B,
w2 Al
w3 A
W4 B

Service Sheet 8



e

Al9 AUDIO/POWER SUPPLY ASSEMBLY (28657-60105)

= g

Lcamd w A5V(F)
L] 29
ATIDWATOR
STROBE-1 s +svery —L
18G4 0N ! FY199
1 fir) A_.a 2
I o8 } s \
o3
i [ []
i (I
FROM 92 14
— gga TION 22} 1
LATCHES/ o818
| KIOT SELECT
6 @) ——2802 ]
! 8 7
i ey

'ATTENUATOR ‘GONTROL ‘LATCHES' “j*

ll - - —
. { JATTENUATOR -DRIVERS : i
N PRT R 442 |— +18VIFL1) E]
R1t1 UZ7A 1 Rils > +1BV(F1) D.m— 2
g1 oy I V. Tae [
s, 1 1 b |,
R13® - 11 [

-1Vl

. ... OUTAUY AMPLIFIER 9.1 70 12999999 wHz; ... . P I
..:,m@ i 21 TO 20 B, . e o
L
. . tNoTER Y
TROM HIGH-BAND _ _| : '_ FErcroomee
OUTPUT AKPLIF(ER 138 TO 1848 M Lo ATH 0.1 10 729, 99999
-1 10 +20 diw ” I..I.a L5 0 929, S ﬂﬂ_v.”

A9 ATTENUATOR ASSY

[ A9A1 _ATTENUATOR MOUNTING ASSY

*15v(r1) .
&= S1SVIFYY

- a!m n-A
alﬁ
1i,

@E——Jv ~1SVIF1) .
2sd @—wn |

[=

]

#=—RELAY DRIVER ~——\

SV

J
; !qu ~._._.ﬂ.su.
) $ 14

_

e

[ e e

CIRLAL WTT 125 23

— :
'
]
R | 3 1
. - i  (B8657-68101) . : " v
) . i 1 _ : . HET(MALN) o . .IIT
o > 8.3 uz "
- [ -1SV(F1) 8 _sverny o d I TR . w4 0 Fe _ <
uag . VK] ! / [RY] XTIV _
fo—tisvirsy o easvern herisven ] ) : Il R = T
3 3 ) - t . ]
T AT203) Uu ATicow) . “
5 iy RI1SD .
.ﬁ v , = , B I !
b—-15veF1) f— -15ver1y ) p
S esven frsisvery . ' |
i} OF i 12 12 . 1
—aarzum | Jpm w3 14 N 3 !
3 18 [LAN1%) o
. i it | '
: 8 (] '
.- — -1sviry — -15V(F1) ] .
:
\ | ]
t T ie
M1y, .
13 E;lhnﬂll N
19 u
: ] k3 4=
. . 17
P i '
- 7 2
[] .1 .
- z H
. Lil) < 10
— - s = 19 " s Y. Joor 2
d 2 prN Ll
ﬁ H i \LE!I. *n
; - Ly B
IS - M .\»:Er».ilw..lﬂl tesam)
i ! 1— 15

i, 0.1 TO 1948 W4a:
<143.5 10 +1) dBw

Figure 1
Service Sheet 8 i1



A9, AGA1 ATTENUATOR, ATTENUATOR
P/Q Alg CONTROL AND REVERSE
POWER PROTECTION

SEE REVERSE S10E




Errata
T|t|e & Document Type: 8657A SerVice Manual VOIUme 2

Manual Part Number: 08657-90157

Revision Date: July 1993

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, semiconductor products ad chemical analysis
businesses are now part of Agilent Technologies. We have made no changes to this
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX.
For example, model number HP8648A is now model number Agilent 8648A.

About this Manual

WEe' ve added this manua to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Y ou will find any other available
product information on the Agilent Test & Measurement website:

www.tm.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies


Christina Samii
8657A Service Manual Volume 2


Christina Samii
 

Christina Samii
08657-90157

Christina Samii
July 1993


Service

Model

B6S7A

NCTES

1. For an explanation of schematic s

3. Printed circuit trace
4, Ti

conductor acts as transformer primary,
shield acts as transformer secondary.

5. 411V is

inductor.

located on AC ground plane.

is realized with semi-rigid coax cable.

mbols,
in Section B.

see "SCHEMAT.C DI1AGRAM NOTES®
2. Chassis ground is achieved by mechanical contact through
nuts holding PC boara to frame.

Inner
outer ground

N

oo

(SN2}
H
[e1(4)
O
[}

0
Qa0
I3

Q
o
@
;
@

(/U

of v JOobHd
of{r1 O

o
ol

)

|

w

(
)
MM
)

p Ojr19l0

\\ﬂ

QN
DN

=
Gl
C2
C3
8
9

O

O OMP4

C
C
C

(@
Cld
C15

i

Component Locators

Figure 3. Service Sheet 9

g Service Sheet 9

Information




Model 8657A Service

Service Sheet 9

LOW FREQUENCY LOOP VOLTAGE CONTROLLED OSCILLATOR

PRINCIPLES OF OPERATION

General

The Low Frequency Voltage Controlled Oscillator (VCO) and Limiter Amplifier generate the 60 to
110 MHz signal that is mixed with 800 MHz on the Multiplier Assembly to lock the High Frequency

Loop. The VCO is phase locked to the instrument’s 50 MHz frequency reference by the Fractional-N

phase lock loop. The Fractional-N phase lock loop and the VCO’s frequency are controlled by data
from the Microprocessor.

60 to 110 MHz VCO

The VCO is a tuned collector oscillator with transformer feedback. The transformer T1 is a piece of
semi-rigid coax cable. The outer jacket is the primary and the center conductor is the secondary. The
outer jacket primary is a 25 nH inductor and together with varactors CR1 through CR10 forms the
tuned resonant circuit for the oscillator. Ten varactors are needed to achieve the tuning capacitance
of 75 to 300 pF. Transistors Q1, Q2, and their associated components form an inverting amplifier
with approximately 20 dB of gain. Positive feedback for oscillation is provided by feeding the amplifier
output to the resonator by way of R11, while the input is connected to the secondary.

The VCO’s frequency from 60-110 MHz is controlled by the tune voltage from the Fractional-N phase
lock loop. The tune voltage is applied to the resonant circuit varactors through inductor L1. The
frequency is approximately 60 MHz with the tune voltage at +9V and approximately 110 MHz with
the tune voltage at —6V.

The +11V supply is the internal virtual ground for RF signals and is a stable dc voltage for the oscillator.

Biasing for Q2 is provided through the primary (outer jacket) of T1 and resistors R3 and R7. Biasing

for the base of Q1 is provided by resistors R12 and R13 through the center conductor (secondary) of T1.
Resistors R2 and R21 with their respective capacitors C5 and C15 are for oscillator stability. C18, C6,
and C7 are dc-blocking capacitors. )

Limiter Amplifier

The VCO’s output is ac coupled to limiter amplifier Q3. The bias voltages of Q3 are set by resistors R9,
R10 and R11. Collector to base diodes CR11 and CR12 limit the collector swing to + one diode drop.

The output of the Limiter Amplifier is ac coupled by capacitor C10 to the Fractional-N phage lock
loop Buffer Amplifier Q47 shown on Service Sheet 10 and to the 110 MHz Low-pass filter.

110 MHz Low-Pass Filter and Attenuator Pads

The input Attenuator of R14, R15 and R16 sets the input signal level to the Low-Pass Filzer and’

provides impedance matching. The filter passes the 60 to 110 MHz VCO signal and rejects its
harmonics. Capacitor C14 and inductor L7 form a series resonant circuit for adjusting the filters

frequency response. The adjustment optimizes the filters rejection at 120 MHz. The output of the

filter is fed to J1 through the level-setting attenuator formed by R18, R19, and R20.

Service Sheet 9 1




Service Model 8657A

TROUBLESHOOTING

Procedures for checking the A3A1 Low Frequency Loop Oscillator 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, . Fixed voltages are shown on the schematic inside a hexagon, for example, .

Transistor bias voltages are shown without tolerances.

Troubleshooting Help

Block Diagram 3
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Digital Multimeter . ... i it i i e e s HP 3466A
Measuring Receiver . ... ...ttt i i e HP 8902A
Sensor Module ... ...t e e HP 11722A
Adapter Probe .. ... i e e e e HP 1250-1598
Adapter N(f) to BNC(m) ...t i e e i HP 1250-0077
Adapter BNC(f) to BNC(f) .....cviiiii i e s i anes HP 1250-0080
Cable BNC(m) to SMC(f) ... e HP 08662-60075

Voltage Controlled Oscillator, Limiter Amplifier and 110 MHz Low-Pass Filter
1. Set the Signal Generator as follows:

) T 1013 4T 80 MH:z
Amplitude . . .. e -10 dBm .
ModUlation . .. e e e e off

2. Set the measuring receiver with the sensor module precalibrated as follows:
MeeaSUrement . . .ottt i e e e e e et e RF POWER
T ¢ LOG

3. Zero the measuring receiver and wait for the zero LED to go out.

4. Change the Signal Generator’s frequency to 90 MHz. This ensures the frequency of the Low
Frequency Loop VCO to be 60 MHz.

2 Service Sheet 9




Model 8657A

Service

. Measure frequency. tune voltage and power levels at each point indicated in Table 1.

NOTE

When probing the VCO with the covers removed, a frequency shift may be
introduced.

. Measure Residual FM using the measuring receivers 300 Hz and 3 kHz high-pass and low-pass

filters, and RMS Detector. The Residual FM should be less than 3 Hz for all frequencies.

. Measure Residual FM using the measuring receivers 50 Hz and 15 kHz high-pass and low-pass

filters and RMS Detector. The Residual FM should be less than 5 Hz for all frequencies.

Table 1. VCO Frequency, Power QOutput and Tune Voltage.

Frequency (MHz)

VCO Tune Power Level

Front-Pane! | VCO Output Voltage at C16 at J1

Setting (at J1) (vde) (dBm)
90 60 +9to +7 —45t0-65
85 65 +81to +6 —45t0 —-6.5
80 70 +6to +4 -45t0 -6.5
75 75 +5to +3 —-45t0 —-65
70 80 +3.5t01.5 ~-5.0t0 —-7.0
65 85 +2.0t0 0.0 ~50to —-7.0
60 90 +1.0to —1.0 -55t0-75
55 95 —-05t0 -25 -55t0-75
50 100 -15t0 -35 -55t0 -75
45 105 —3.0to —5.0 —55t0-75

40 110 -50t0-7.0

Service Sheet 9
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NOTES

1. For an explanation of schematic symbols,

see "SCHEMATIC DIAGRAM NOTES" in Section 8.

Nominal value of RF choke is 2.5-6uH.

Chassis ground is achieved by mechanical contact through
nuts ho]ging PC board to cover and W4.

Reference designations on this service sheet C, CR, L and R
have numbers ranging from 200 to 299 only.

Wide-band RF choke approximately 6uH.

i

a » WN

|
|

LOGIC LEVELS

TTL ECL
l HIGH 2V +4.2V

1S MORE NEG. THAN
1S MORE POS. THAN

i OPEN HIGH LOW
' GROUND | LOW HIGH

I COW 0.8V | +3.3V

P/0 A3, Low FREQUENCY LOOP
A3A1, A7 VOLTAGE CONTROLLED
see reverse sioe OSCILLATOR
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Model 8657A

Service

Service Sheet 10

LOW FREQUENCY LOOP DIVIDE-BY-2, AND PRESCALER
PRINCIPLES OF OPERATION

General

The VCO’s output, 60 to 110 MHz, passes through Buffer Amplifier Q47, and is divided-by-2 at U46A.
The output frequency of the Divide-By-2 circuit is 30 to 55 MHz, and is the clock for the Prescaler.
The Prescaler divides the 30 to 55 MHz frequencies by 9, 10 or 11. The Prescaler is a variable 4-to-
6-bit ring-counter followed by a divide-by-2 circuit. In the divide-by-10 mode, the ring-counter is set
to modulus 5, and the Divide-By-2 circuit makes the total divisor equal to 10. In the divide-by-11
mode, the ring-counter is set to modulus 6 for one cycle, and to modulus 5 for another cycle of the
Prescaler. After 2 cycles, the result is a divide-by-11. In the divide-by-9 mode, the ring-counter is set

to modulus 4 for one cycle, and to modulus 5 for another cycle of the Prescaler. After 2 cycles, the
result is a divide-by-9.

The modulus of the ring-counter is controlled by the Remove Cycle, and the Add Cycle control inputs.
A high on the Remove Cycle control input changes the modulus of the Prescaler to 6, by controlling
the K input of U54A. As long as the Remove Cycle control input is high, the modulus of the Prescaler
is 6 for one cycle, and 5 for another cycle; the Prescaler divides-by-11. A high on the Add Cycle control
input changes the modulus to 4, by controlling the K input of U54B. As long the Add Cycle control
input is high, the modulus of the Prescaler is 4 for one cycle, and 5 for another cycle; the Prescaler
divides-by-9. If both inputs are high, the Prescaler modulus is 4 (an unwanted state).

The Remove and Add Cycle inputs are used for the following purposes:

¢ The Remove Cycle, Divide-By-11, is set high by the Fractional-N IC to generate fractional
frequencies, and by the FM Digital circuits to control frequency modulation.

o The Add Cycle, Divide-By-9, is set high by the FM Calibration circuits and by the FM Digital
circuits to control frequency modulation.

Buffer Amplifier and Divide-By-2

The VCQO’s output, 60 to 110 MHz, is ac coupled by C204 to the base of Buffer Amplifier Q47. Q47
is dc biased at the collector for approximately +3.5 Vdc. The VCO’s input voltage causes the collector
voltage to cross valid ECL logic levels < +3.3V and > +4.2V. The ECL high and low output clocks the
divide-by-2 master-slave D flip-flop U46A on each low to high transition. Thus, the output of U46A
toggles dividing the input frequency by 2, and making the output frequency 30 to 55 MHz. Transistor
Q51 translates the ECL logic levels to TTL logic levels. The output of U46A toggles Q51 on and off
changing its collector voltage from approximately 0 Vdc (TTL low), to approzimately +3.5 Vdc (TTL

high). Buffer Driver Q56 buffers the output of @51, and with U51D provides the drive required for the
Prescaler.

Prescaler

The 30 to 55 MHz output clocks the Prescaler. U49, U50, and U54 have their set and reset inputs
disabled; thus, their output state is dependent upon the J, K, and clock inputs.

Service Sheet 10 1




Service Model 8657A

Divide-By-10

The Prescaler divides-by-10 when the Add Cycle control input, and the Remove Cycle control input
are both low. The ring-counter modulus is 5 for all cycles of the Prescaler. The timing diagram for this
mode is shown in Figure 1.

The J inputs to U55A and U55B are low, and the K, set, and reset inputs are hard-wired high. U55A
and U55B are clocked on the high to low transition of U50A’s Q output, the output of the ring-counter.
The high K and low J inputs of U55A and U55B sets their Q outputs low and not Q outputs high, but
only after the ring-counter has completed a cycle and is reset. After the first Prescaler cycle the output
state of US5A and U55B does not change when clocked. The inputs to U51B are both high, its output
and the K input of U54A is low. With the J input of U54A connected to +5 Vdc, its Q output is clocked
high on the next VCO divide-by-2 clock at time T1. The inputs to U51C are high at pin 9 and low at
pin §, its output and the K input of U54B is low. Since the J input to U54B was just clocked high, the
next clock pulse at time T2 sets its output high. The output of U54A remains high until the Remove
Cycle control input is set high. The high Q output of U54B is clocked through the ring-counter to the
Q output of U50A at time T3. The low output of U50A sets the input of U51C at pin 9 low, its output
and the K input of U54B is set high. The K inputs of U49A, U49B and U50A are set high by the Q
output of U50A, on the next VCO divide-by-2 clock their Q outputs are all toggled low at time T4..
The output of the ring-counter sets the J and K inputs of the divide-by-2 flip-flop U50B high. U50B
is toggled at the end of each ring-counter cycle when both J and K inputs are high at time T4. The Q
output of U54A remains high, and on the next clock the Q output of U54B is clocked high at time T5
and the high is clocked through to U50A. The cycle is repeated until a high is received at the Remove
or at the Add Cycle control input instructing the Prescaler to remove or add a cycle.
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Figure 1. Divide-by-10 Timing Diagram.
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Divide-By-11

The Prescaler divides-by-11 when the Remove Cycle control input is high, and the Add Cycle control
input is low. The ring-counter’s modulus is changed to 6 for one cycle, and to 5 for the next cycle of
the Prescaler. The timing diagram for the divide-by-11 mode is shown in Figure 2.

With the J and K inputs to U55A high, when clocked the outputs toggle for each Prescaler cycle. The
ring-counter’s modulus also toggles from 6 to 5 each Prescaler cycle, and the Prescaler divides-by-11.
This cycle is repeated until the Remove Cycle control input is set low. U55A is clocked on the high to
low transition of U50A’s Q output; at T2, the end of the Prescaler cycle. At time T1 the input at pin 5
of U51B is high, and the input at pin 6 is low. The K input to U54A is low and remains low until the
not Q output of U55A is clocked low at time T2. The ring-counter remains in modulus 5 for the next
cycle of the Prescaler. The K input to U54A is still low and at time T2 its Q output remains high. The
Q output of U54B is toggled low, the not Q output of U55A is toggled low, and the Q output of U50B
is toggled high. The VCO frequency is divided-by-5. At time T3, the Q output of U50A is high, and the
not Q output is low. Both inputs to U51B are low, its output and the K input of U54A is high. The
J and K inputs to U54A are both high and, its Q output is toggled low by the next clock at time T4.
The K inputs of U49A, U49B, and U50A are set high by the high Q output of US0A. The next VCO
divide-by-2 clock at time T4 toggles their Q outputs low. The Q output of U50A also sets the J and
K inputs of the divide-by-2 J/K flip-flop U50B high at time T3. Its output is toggled low at time T4.
The Q output of U54A remains low for one clock cycle, and is clocked high at time T5. The J and K
inputs of U54B, U49A, U49B and U50A remain low. Their output does not change states when they
are clocked. On the next clock, U54A’s Q output is toggled high and is clocked through the ring-counter
to the output of US0A. The modulus was changed to 6 for this Prescaler cycle with the added clock
to toggle U54A. Figure 2 shows the 6 clock cycles between time T4 and T6. The high Remove Cycle
control input is set low and the J input of U55A is low. The Q output of U50A clocks the not Q output
of U55A high at time T4. The K input of U54A is low, and its output remains high. The ring-counter’s
modulus is changed to 5 at time T6, and remains in modulus 5 until an active Remove or Add Cycle
control input is received.
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Figure 2. Divide-by-11 Timing Diagram.
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Divide-by-9

The Prescaler divides-by-9 when the Add Cycle control input is high, and the Remove Cycle control
input is low. The ring-counter’s modulus is changed to 4 for one cycle, and to 5 for the next cycle of
the Prescaler. The timing diagram for the divide-by-9 mode is shown in Figure 3.

With the J and K inputs to U55B high, when clocked, the outputs toggle for each Prescaler cycle. The
ring-counter’s modulus also toggles from 4 to 5, and the Prescaler divides-by-9. This cycle is repeated
until the Add Cycle control input is set low. At time T1, both inputs to U51C are low and its output is
high. The K input to U54B is still high at time T2. At time T2 the Q output of U55B is toggled high,
and the Q output of U50A is toggled low. The ring-counter’s modulus is still 5. The K input to U54A
remains low, and its output remains high. The Q output of U54B is toggled low. The Q output of U55B
is toggled high, and the Q output of U50B is toggled high. At time T3, the Q output of U50A is high,
and the not Q output is low. The input of U51C at pin 9 is low. The input at pin 8 is high, set high by
the Add Cycle input latched into U55B at time T2. The output of U51C (the K input of U54B) goes
low. The Q output of U54B will not change when clocked at time T4. The K inputs of U49A, U49B
and U50A are set high by the high Q output U50A at time T3. The VCO divide-by-2 clock at time
T4 toggles their Q outputs low, and toggles the Q output of U50B low. The ring-counter’s modulus is
4. The Q output of U54B is not reset low at time T4. The Q output of U49A is toggled low for one
cycle at time T4, and high at time T5. The high Q output of U49A is clocked through to the Q output
of U50A at time T6. The high Add Cycle input is removed, and the Q output of U55B is clocked low
at time T4. Both inputs to U51C are low at time T6. U51C’s output, the K input to U54B is higk.
Therefore, on the same clock that toggled the Q outputs of U49A, U49B, and U50A low, the output of
U54B is toggled low at time T7. On the next clock the Q output of U54B is clocked high, and the high
is clocked through to U50A. The ring-counter’s modulus is changed to 5 at time T7, and remains in
modulus 5 until an active Remove or Add Cycle control input is received.
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TROUBLESHOOTING

' Procedures for checking part of the A3 Low Frequency Loop Assembly circuits are given below. Areas
or points to check are marked on the schematic by a hexagon with a checkmark and a number inside,
for example, (/1) . The frequencies shown on the schematic for Test Points 29, 30, and 31 are present

when the Low Frequency Loop is locked.

Troubleshooting Help

Block Diagram 3
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Frequency CoUnter .. ...ttt ettt e et i i e e HP 5328A
OSCIOSCOPE .« ittt e e e e e e HP 54100A
Oscilloscope Active Probe. ... ... ... i i e HP 54001A

D Butfer Amplifier

1. Remove jumper A3W6 (refer to Service Sheet 14). The VCO TUNE voltage goes to approximately
0.0V.

2. Connect the frequency counter to A3STP29 and measure the VCO frequency. The VCO frequency
should be 96 MHz +7 MHz.
NOTE

‘ The ground connection to the counter probe must be as short as possible.
If the counter does not count the 100 MHz, check the signal with the
oscilloscope. Signal level is approximately 0.6 Vpp at A3TP29, and at ECL

levels (low < +3.3V, high > +4.2V).

(72 Divide-BY-2 and ECL to TTL
1. Connect the frequency counter to A3TP30 and measure the VCO frequency divided-by-2.
2. If the frequency is not correct, the outputs of Q51, and U51D should be checked.
a. Q51's base VCO frequency is divided-by-2 and is at approximately 2.2 to 3.4 Vpp.
b. Q51’s collector voltage is at approximately 0.0 to 2.4 Vpp.
c. U51D at pin 13 is approximately 1.0 to 3.4 Vpp.

3 Prescaler
1. Connect the frequency counter to A3TP31, and measure the VCO frequency divided-by-20.

2. If the frequency is not correct, check the frequencies shown in Tables 1, 2, and 3. (The frequencies
shown in the tables are approximate, and are dependent upon the frequency of the Low Frequency
Loop VCO when the VCO TUNE voltage input is approximately 0.0V.)
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Service Model 8657A.

NOTE

Jumper A3W6 must be removed. The VCO TUNE voltage is approximately
0.0V. The VCO frequency should be 96 MHz +7 MHz (refer to check 1). In
the active state, the outputs of the J/K flip-flops are changing and not fixed
at a TTL high or a TTL low.

Table 1. Prescaler J/K Flip-Flop Output Add and Remove Cycle Controls Inactive Low.

J/K Flip-Flops
J/K Output
Flip-Flops

State | Frequency

U55A Pin 6 | Inactive —_
US5B Pin 9 | Inactive —_
U54A Pin 5 | Inactive —
US4B Pin 9 | Active 10 MHz
U49A Pin 5 | Active 10 MHz
U49B Pin 9 | Active 10 MHz
US0A Pin 5 | Active 10 MHz
U508 Pin 9 | Active 5 MHz

3. Remove A3WS8, and connect U55A pin 3 to +5 Vdc. (The frequencies in Table 2 are approximate,
and are dependent upon the Low Frequency Loop VCO frequency when the VCO TUNE voltage
input is approximately 0.0V.)

Table 2. Prescaler J/K Flip-Flop Output Add Cycle Control (Inactive Low) and
Remove Cycle Control (Active High).
J/K Flip-Flops
J/K Output
Flip-Flops

State | Frequency

US5A Pin 6 | Active 4.5 MHz
U558 Pin 9 | Inactive —_

U54A Pin 5 Active 4.5 MHz
US54B Pin 9 | Active S MHz
U49A Pin 5 Active 9 MHz
U49B Pin 9 | Active 9 MHz
US0A Pin 5 | Active 9 MHz
Us50B Pin 9 Active 4.5 MHz

4. Remove A3W7, and connect U55B pin 11 to +5 Vdc. (The frequencies in Table 3 are approximate,
and are dependent upon the Low Frequency Loop VCO frequency when the VCO TUNE voltage
input is approximately 0.0V.)

Table 3. Prescaler J/K Flip-Flop Output Add Cycle Control (Active High) and
Remove Cycle Control (Inactive Low).
J/K Flip-Flops
J/K Output
Flip-Flops

State | Frequency

US55A Pin 6 | Inactive —

U55B Pin 9 Active 5.5 MHz
U54A Pin 5 | Inactive —
US4B Pin 9 | Active 5.5 MHz
U48A Pin 5 Active 11 MHz
U498 Pin 9 Active 11 MHz
US50A Pin 5 Active 11 MHz
U50B Pin 9 Active 5.5 MHz
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Model 8657A

A3 Component Coordinates (1 of 3)

COMP | XY COMP | XY COMP X,Y COomP X,Y COMP | XY COMP | XY
C1 E1 c213|] Cn C513 Ad CR1 D2 FL1 EZ2 Q10 D4
c2 D,2 C3001 D.2 C514 A3 CR2 D2 FL2 E2 Q11 D.4
c3 E.2 Cc301| C.3 Cs15 A4l CR3 D.2 FL3 D.2 Q12 Ad
C4 D2 c302; C3 C516 A3 CR4 D.2 FL4 D.2 Q13 B.4
C5 D1 C303| D3 Cc517 A3 CR5 E Q14 B4
cé D2 C304} D3 Cc518 B3 CR6 D.1 J1 E4 Q15 B.4
c7 D1 C305| D3 C519 A3 CR7 D2 J2 A4 Q16 C4
cs D1 Cc306| C.2 C520 A3 CR8 D.2 J3 A4 Q17 Ca4
cs D2 c3o07{ C3 C521 A3 CR9 E.1 J4 C.2 Q18 C4
C10 D2 c308| C.3 C600 B3 CR10| DA Js C.1 Q18 D4
C11 EA c309| C.3 C601 B3 CR11 DA Jé D.1 Q20 D4
ci2 D1 Cc310| C.2 €602 B3 CR12 | D1 J7 E1 Q21 ‘D4
C13 D.2 C3t1} Cia C603 B3 CR15 | E1 J8 E.2 Q22 B4
Ci4 D.2 C312| Ca C604 B3 CR16 | D1 Q23 (o} )
Ci15 D.1 Cc313} C.2 Cce05 B.3 CR17 | EZ2 L1 EZ2 Q24 C4
C16 D.2 C400| B3 C606 B3 CRi8 | D2 L2 D2 Q25 (oF)
C17 D.1 C401| D4 c607 B3 CR200} C1 L3 E.2 Q26 B.4
ci18 E1 C402]{ C4 C608 B3 CR201| C.1 LS E.2 Q27 B4
C19 EZ2 C403| C3 C609 B3 CR400| B4 L6 E.2 Q28 Ca4
c20 EZ2 C4a04| B4 Cc610 C3 CR401| C.4 L8 D.2 Q29 A4
c21 E1 C405] C3 cet1 (0% CR402] C4 L200 E.4 Q30 A4
ca2 E2 Ca06] C4 c612 C3 CR403] C4 L201 Eé4 Q31 A4
ca3 E1 C407) C4 C613 B3 CR404| C4 L202 E.4 Q32 A4
C24 E2 C408| B3 C614 B3 CR405{ B4 L203 E.4 Q33 B4
c25 E C409| B4 C615 B2 CR406| B.4 L204 Ci Q34 A3
c26 E.2 C410] C4 Cc616 B3 CR500{ B4 L300 Cci1 Q35 8.3
ca7 D1 C411| B4 c617 B2 CR501] B4 L400 B.4 Q36 83
cas E.2 C412] CA4 c618 B3 CR502| A4 L401 D4 Q37 A3
c29 DA C413| B4 C619 B3 CR503] A4 L402 c3 Q38 A3
C30 E C414| B4 C620 B2 CR504] B4 L403 Cc3 Q39 A3
ci00} A3 C415| B4 cé21 B.2 CR505| B.4 L404 Ca4 Q40 A3
C101| A2 Ca16) B4 C700 E3 CR506f B.4 L500 B.4 Q41 A3
C200| E4 C500| A4 c701 EJ CR600] B3 L501 Ad Q42 A3
C201} EA4 C50t1| A4 C702 E3 CR602| B.3 L502 A4 Q43 A3
C202| E4 C502| B4 c703 EZ2 CR700] D.4 L503 Ad Q44 A3
C203} E4 C503| A4 C704 E3 CR701] D4 Q46 A2
C204| B1 C504] A3 C705 Eé4 CR702| D4 (0} Ad Q47 CA
Cc205¢ C.2 C505| B4 C706 E4 CR703] D4 Q2 A4 Q48 Cz2
c206| C1 C506| B4 Cc707 D.4 CR704| D4 Qs D4 Q49 D1
C207| C,1 C5071 A4 Cc708 D.4 CR705| D4 Q4 A4 Qs0 E.t
c208| Cn Cc508| B3 C709 D4 CR706] D.4 Qs B4 Qs1 CiH
c209]| C.t Cs508| B3 C710 D.4 CR707| D4 Q6 B.4 Q52 DA
c210] C» C510f1 A4 c D4 Q7 B.4 Q53 D
c211| Ca c511] B3 C712 D4 Qs C4 Q54 E1
c212| C.it C512| A3 C713 Ed4 DS500] A3 Q9 C4 Qs5 E1

Service Sheet 10
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A3 Component Coordinates (2 of 3)

Model 8657A

comp X,¥Y COMP XY COMP XY comp X,¥Y COMP X,Y COMP XY
Q56 CAH R207| Ci R431 B4 R523 A4 R568 A3 R719 D4
R208] Ci R432 c3 R524 A4 R569 8,3 R720 E4
R1 D2 R208| B.1 R433 D4 R525 A3 R570 A3 R721 D4
R2 D.2 R210} Ci R434 Cc4 R526 A4 R600 B.3 R722 D4
R3 D.2 R211} CA1 R435 c3 R527 A3 R601 B.3 R723 D4
R4 EZ2 R300] C3 R436 B4 R528 A3 R602 B.3 R724 D4
RS D.2 R301] C.3 R437 B4 R529 A4 R603 B3 R725 D4
Ré6 D1 R302( C3 R438 D4 R530 A4 R604 B.3 R726 D.4
R7 D.2 R303|] C3 R439 Cc3 R531 A3 R605 B3 R727 D4
R8 DA R304f C.3 R440 Cca R532 B3 R606 8,3 R728 D4
R9 EA R305f C.2 R441 B.4 R533 A4 R607 B3 R729 D4
R10 D.2 R306} D.2 R442 C4 R534 A3 RE08 A3 R731 D.4
R11 D2 R307| Cn R443 B4 R535 A3 R609 8,3 R732 (o)
R12 D.2 R308| Cn R444 B.4 R536 A4 R610 B,3 R733 D4
R13 D1 R400| C.4 R445 B4 R537 Ad R611 B3 R734 D.4
R14 D.2 R401| C4 R446 B.4 R538 A3 R612 Cc3 R735 C4
R15 EN R402] B4 R447 B4 R539 A3 R613 B.3 R736 D4
R16 DA R403| B4 R448 B4 R540 A4 R614 B.3 R737 C4
R17 D.1 R404| B4 R449 B4 R541 A3 RE15 B.3 R738 D.4
R18 E.1 R405| B4 R450 B.4 R542 A3 R616 C3 R740 D.4
R19 DA R406} C.4 R451 ca4a R543 A4 R617 B,3 R741 E4
R20 DA R407| C4 R452 (o R544 A3 R618 B3
R21 DA R408| C4 R500 Ad R545 A4 R619 B3 TP1 B.4
R22 D.1 R409| B4 R501 A4 R546 A3 R620 B3 TP2 A4
R23 E.1 R410f C4 R502 A4 R547 Ad R621 B.2 TP3 D4
R24 EA R411y C4 R503 A4 R548 A3 R622 B.3 TP4 D4
R25 EZ2 R412| B4 R504 A4 R549 A3 R700 E4 TPS D4
R26 E.2 R413| C4 R505 A4 R550 A3 R701 E4 TP6 D.4
R27 E.2 R414 B.4 R506 A4 R551 A3 R702 E4 TP7 cC4
R28 D.2 R415) C4 R507 A4 R552 A4 R703 E4 TP8 D.4
R29 D1 R416f C4 R508 A4 R553 A3 R704 D4 TP9 D4
R30 D.1 R417) C.4 R509 A4 R554 A3 R705 E4 TP10 B.3
R31 D1 R4181 C4 R510 A4 R555 A3 R706 D4 TP11 A3
R32 D1 R419( B4 R511 A4 R556 A3 R707 B.4 TP12 A3
R33 D.2 R420| B4 R512 A4 R557 A3 R708 E.4 TP13 B.3
R100| A2 R421| CA4 R513 A4 R558 A3 R709 D.4 TP14 B.3
R101| A2 R422| C4 R514 A4 R559 A3 R710 D4 TP15 C3
R104§ A2 R423| C4 R515 A4 R560 A3 R711 D4 TP16 C3
R200| B.2 R424| C.4 R516 A4 R561 A3 R712 B4 TP17 Cc3
R201| C» R425] C.4 R517 A4 R562 A3 R713 D.4 TP18 D.3
R202 | C.2 R426F C.4 R518 B.4 R563 A3 R714 D4 TP19 D.3
R203| C.2 R427| C4 R519 A4 R564 A3 R715 D.4 TP20 Cc3
R204 | C.1 R428] C4 R520 A4 R565 B3 R716 C4 TP21 C3
R205| C.1 R428{ B4 R521 A3 R566 A3 R717 D4 TP22 A3
R206| C1 R430| C3 R522 8.4 R567 A3 R718 E4 TP23 A3
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Model 8657A

A3 Component Coordinates (3 of 3)

comp | xy |[comp] xy J[comp| xvy }|[comp| xvy }[come] xv
TP24| C3 uss | c2
TP25| C.3 U3 | D2
TP26| C.2 u3? | E2
TP27| C2 uss | c2
TP28| C.2 Uz | c2
TP29| C.2 U40 | D2
TP30| C.1 uat | c2
31| C. us2 | c2
TP32| D.1 ua3 | c2
TP33| E.1 vss | c2
u4s | D2
U1 Ad ude | ca
u2 B4 ua7 | €
U3 C4 uss | D1
U4 D4 u4g | ca
us D4 uso | c.
us C4 ust | ca
u7 B.4 us2 | D.1
us Ca us3 | EA
U9 A4 usa | c
ut0 | D4 uss | cua
utt | D
ui2 | E3 VR30q C.3
Ui | B3 VR40d B4
ute | B3 VRa01| C.4
U115 E3 VR50Q A3
ute | E3 VRE01 B3
ui7 | ¢3
uis | o3 W1 B.3
u19 | E3 w2 c3
u20 | E3 w3 A3
v21 | A3 wa B3
u22 | B3 w5 A3
u23 | D03 W6 A2
u24 | D3 w7 D.1
u2s | E3 w8 c.
u26 | E3 w9 Ca
v27 | B3 w10 | Cca
u2s | c3 wit | B4
u29 | D3
uso | b3 Y1 E2
uat | E3 Y300 | C.2
u32 | E3
vz | B3
uss | B3
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TOP INTERNAL VIEW - LEVEL 1
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NOTES

1. For an explanation of schematic symbols,
see "SCHEMATIC DIAGRAM NOTES" in %ection 8.

Nominal value of RF choke is 2.5-6uH.

Chassis ground is achieved by mechanical contact through
nuts ho]ging PC board to cover and W4.

Reference designations on this service sheet C, CR, L and R
have numbers ranging from 280 to 299 only.

Wide-band RF choke approximately 6uH.

a + WN

LOGIC LEVELS

TTL ECL
HIGH 2V +4.2V
LOW |__B.8v 3.3V
IS MORE NEG. THAN
1S MORE POS. THAN
OPEN HIGH | LOW
GROUND | LOW HIGH

LOW FREQUENCY LOOP
P/0 A3 DIVIDE-BY-2 SS 1 @
AND PRESCALER

SEE REVERSE SIDE
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Model 8657A Service

Service Sheet 11

LOW FREQUENCY LOOP FRACTIONAL-N, DIVIDE-BY-N,
AND DiGITAL TIMING LOGIC

PRINCIPLES OF OPERATION

General

Serial data is generated by the main Microprocessor A11U9 (refer to Service Sheet 17) it writes
data to the Serial I/0O Control Register A11U30 (refer to Service Sheet 18). Pin 2 of the Serial 1/0
Control Register is the data bit for the Serial 1/0 Data Bus. Serial Low Frequency Loop data is
passed through the LF Loop Serial Data Bus Buffer A11U29A (refer to Service Sheet 18) when it is
enabled. Serial Data is transferred to the Low Frequency Loop when its frequency is changed, when
frequency modulation (AC or DC) is selected, turned off, changed or calibrated, or when phase is
incremented or decremented. An Out-Of-Lock status bit is transferred from the Low Frequency Loop to
the Microprocessor Assembly during diagnostic tests. An automatic indication that the Low Frequency
Loop is out-of-lock is displayed on the A3 assembly by a lit LED. Serial LF Loop Data (LDA) is clocked
into the LF Loop Microprocessor A3U28 by the LF Loop Clock (LCL). Serial LF Loop Data is clocked
into the LF Loop Microprocessor by active low LCL pulses. At the completion of the data transfer,
the LF Loop Serial Data Bus Buffer is disabled and the LF Loop Clock is discontinued. Timing for
data transfer and clock generation is firmware controlled.

Microprocessor

Serial LF Loop Data written to the LF Loop Microprocessor, U28 at pin 9, consists of instructions
and data. The LF Loop Microprocessor uses a firmware routine to input the serial data, and to handle
all timing constraints. Instructions and data transferred to the LF Loop Microprocessor tell the LF
Loop what operations to perform. For example, some instructions select frequency modulation and
calibration. Instructions and data sent to the Fractional-N Controller tell it what operation to perform.
The LF Loop Microprocessor stores the data sent over the serial data bus and very quickly transfers
it to the Fractional-N Controller as a series of four-bit words. The first word transferred is always an
instruction followed by a 70 us wait to assure that Fractional-N Controller has received a Cycle Start
Pulse. Sixteen data words are then sent followed by an instruction word to define the data, and an
instruction to terminate the data transfer.

The Microprocessor has three I/0O Ports. Two eight-bit ports PA, PB and one four-bit port PC. The
eight-bits of I/0 port PA and four-bits of I/O port PB function as outputs. PAQ (pin 20) through PA3
(pin 23) transfer instructions and data words to the Fractional-N Controller, U17. PA4 (pin 24) is
the external clock (EXT CLK) that clocks the data words into the Fractional-N Controller, and PA5
(pin 25) is the instruction valid (INST VLD) input that clocks the instructions into the Fractional-N
Controller. Outputs PA6 (pin 26), PA7 (pin 27) and PBO through PB3 (pins 12 through 15) enable
frequency modulation, turn frequency modulation off, select DC FM and activate B+C(L) and S(L)/H1
control lines for frequency modulation calibration. The other four PB I/0 Ports function as inputs.
TP18 (PB5) and TP17 (PB6) are connected to ground to initiate microprocessor controlled service
routines. The LF Loop Microprocessor mode input TP26 must also be grounded. TP16 (PB7) is not
used. See Table 1 for further information. '

With TP19 (PB4) connected to ground and TP26 not grounded the frequency switching speed is
increased by eliminating the FM calibration cycle. Jumper W2 connecting the B+C(L) to U22 (refer
to Service Sheet 14}, must be removed also. The FM Calibration DAC (U34) is then set to 75% of its
range. To exit the service routines, the instrument's POWER switch is set to STBY and then to ON.

An external 4 MHz crystal Y300 is directly connected to the LF Loop Microprocessor (pins 4 and 5).
Capacitor C301 is used to keep the frequency stable. The Microprocessor converts the 4 MHz crystal
to a 1 MHz clock.

Service Sheet 11 1
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Table 1. LF Loop Microprocessor Initiated Tests.

|
|
Model ?657A

Test Point TP26 LF Loop Microprocessor ‘
Grounded | Grounded Test Initiated
Yes Increment Signal Generator's fre-
quency by 10 MHz. An FM cali-
bration is performed every
100 mSec until ground is removed.
P17 Yes Signature Analysis
TP18 Yes Low Frequency Loop VCO's fre-
quency is set to 66.80001 MHz
TP19 No No FM calibration with VCO's fre-
quency changed, switching speed
is increased.

The LF Loop Microprocessor can be RESET by briefly shorting TP21 (Reset) to TP20 (ground). The
mode input for the LF Loop Microprocessor is the PC2 input (pin 10). The mode input is high for
normal Low Frequency Loop operation. The special Low Frequency Loop service mode is entered when
the instrument is powered up with the mode input TP26 grounded. Then, the LF Loop Microprdcessor
will not receive data or clock inputs from the main Microprocessor (A11U9). TP26 is grounded when
TP17 or 18 are grounded to access the Low Frequency Loop service routines.

Fractional-N Controlier |

Six of the eight inputs to the Fractional-N Controller (U17) are the four data inputs (C1-C4), the

instruction valid input (INST VLD), and the external clock input (EXT CLK). The other two inputs

are the chip clock input (CHIP CLK), and the cycle start input (CYCLE START). CHIP CLK is ‘
the LF Loop VCO frequency divided-by-20, and is the output of the Prescaler at pin 9 of U50B. The

Chip Clock frequency varies from 3.0 to 5.5 MHz and is the clock for the Fractional-N Controller.
Cycle Start is the LF Loop VCO frequency divided-by-N.F. (refer to Block Diagram 3).Cycle Start is
synchronized with the Chip Clock by the Cycle Start Synchronization flip-flop U19A. The Cycle Start
input initiates a Fractional-N Controller cycle. The Cycle Start pulse is one Chip Clock long (refer
to the Low Frequency Loop Timing Diagram, Figure 1). At the termination of the Cycle Start pulse,
the Sample and Hold pulse at pin 11 is active for two Chip Clocks. The Low Frequency Loop VCO
control voltage from the integrator is stored on the Sample and Hold Capacitor C519 (refer to Service
Sheet 13). One Chip Clock after the Sample and Hold Pulse is terminated, the Bias Pulse at pin 10
is active for thirteen Chip Clocks. The Bias pulse is synchronized with the Chip Clock at flip-flop
U6B (refer to Service Sheet 12), initiating the Delayed Bias Pulse. During the Bias Pulse, a ¢urrent
resets the LF Loop Integrator. The Integrator is readied for the next output from the Phase Detector.
The Fractional-N Controller Analog Phase Interpolation (API) outputs, at pins 2 through 6, are active
during the Bias Pulse. Each of the five API outputs is pulse width modulated to sum the correct
current into the Integrator to compensate for Fractional-N (F.N.) variations in phase differences. F.N.
phase difference variations occur when the LF Loop VCO frequency is not an even multiple of the
100 kHz reference. The Fractional-N Controller keeps track of the F.N. phase difference betwgen the
VCO divided-by-N.F. and the 100 kHz reference. When the phase difference changes by 360/N degrees,
the Prescaler is instructed to remove a cycle. A cycle is removed by the Prescaler to compensate for
fractional frequencies. A cycle is removed or added by the Prescaler when frequency modulating at large
modulation indexes (m). The LF Loop Integrator is reset during the Bias Pulse by the Bias Current.
Therefore, all Chip Clocks must be of equal length when Bias Current is on, and the Prescaler does not
remove or add cycles. The Bias Pulse directs the Bias Current to the Integrator and closes the API FET
switches (refer to Service Sheet 12). When the FET switches are open, the API currents are directed to
the Phase Detector and FM Current Switches (refer to Service Sheets 13 and 14). Otherwise the API
currents are directed to the API switches. The Integrator is reset before the next input from the Phase
Detector is received. The Fractional-N Controller determines the pulse width of the API Pulses, and
terminates the API Pulses one Chip Clock before the end of the Bias Pulse (refer to the Low Fre?uency
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Loop Timing Diagram, Figure 1). The pulse width of the negative API Pulses varies when a fractional
frequency is selected. A fractional frequency is any LF Loop frequency that is not an even multiple of
the 100 kHz reference. The timing of the Remove Cycle input to the Prescaler is initiated when the
API 1 pulse goes high. The data sent to the Fractional-N Controller includes the divide number for the
Divide-By-N-Counters, U24, U30, and U36. The data is received as a four bit BCD number, changed
to its nine’s complement and sent serially least significant digit first to the nine’s complement latches
U23 and U29. The data is clocked into the latches by the Fractional-N Controller’s divide-by-N clock
output. The nine’s complement data is then loaded into the Divide-By-N-Counters each 100 kHz cycle
of the Low Frequency Loop, every 10 us. U24, U30, and U36 function as up counters, their faster mode
of operation.

Divide-By-N

The Divide-By-N-Counters use “Prescaler Counting” to divide the Low Frequency Loop VCO’s
frequency to 100 kHz pulses. The VCO frequencies of 60 MHz to 110 MHz are divided-by-N.F. (N.F.
refers to the possible fractional division ratios using Fractional-N technology) to output a pulse every
10 us. Prescaler counting does not require the use of high-speed counters for direct counting. The
VCO'’s frequency is divided-by-2 and the Prescaler divides this frequency by 11 when the 100 kHz
counter is counted, and by 10 otherwise.

Remove Cycle

Figure 2 shows the output of the counters when the Signal Generator’s RF output is 800.2 MHz.
The frequency of the Low Frequency Loop VCO is 99.80 MHz; 49 Chip Clocks are required for the
10 us Low Frequency Loop cycle. The VCO frequency of 99.80 MHz divided-by-2 is 49.90 MHz. Less
two 1 MHz counts for Cycle Start Synchronization, and reloading data into the Counters will give a
divide number of 479 to the 100 kHz VCO Divided-By-N.F. input to the Phase Detector. The nine’s
complement of 479 is 520. At the completion of the Cycle Start Pulse (U19A), the first seven Chip
Clocks count the 1 MHz counter from 2 to 9 . This counter is then repeatedly counted from 0 to 9,
ten Chip Clocks, for the remaining Chip Clocks in a 10 us cycle. Four clocks from the 1 MHz counter
count the 10 MHz counter from 5 to 9, and nine Chip Clocks count the 100 kHz counter from 0 to 9
once each Low frequency Loop cycle.

The Chip Clock is the Low Frequency Loop VCO frequency divided-by-20 or divided-by-22. The VCO
frequency is divided-by-22 when the 100 kHz counter is counting and the Prescaler’s modulus is 11.
The frequency of the Chip Clock is 4.990 MHz for 40 Chip Clocks and each clock is 0.2004 us. The
frequency of the Chip Clock is 4.536 MHz for 9 Chip clocks and each clock is 0.22044 pus.

(0.2004 ps x 40) + (0.22044 pus x 9) = 10 us

The nine’s complement data held in the Latches (nine’s Complement) is loaded into the 100 kHz,
1 MHz, and 10 MHz up Counters when their load input at pin 11 is set low. When the counters are
loaded their carry output at pin 12 is set low. The enable input at pin 4 of the 100 kHz counter is active
low and is controlled by its carry output at pin 12. The enable input at pin 4 of the 1 MHz counter
is tied low and is therefore active. The enable input, at pin 4, of the 10 MHz counter is controlled by
the Ripple Count output of the 1 MHz counter at pin 13. The Chip Clock input to the counters will
begin to count the 100 kHz and 1 MHz counters up as soon as the data is loaded. At this time, the
10 MHz Counter is not enabled to count. Refer to the Counter Timing diagram, Figure 2. The 100 kHz
Counter is enabled when its carry output is low. The carry output is set low on each cycle when the
data is reloaded. The low carry output at pin 12 is connected to the enable input at pin 4. The low
carry output that enables the 100 kHz Counter is also gated through the remove cycle gates of U41A,
U41B, and U51A to set the Remove Cycle input to the Prescaler high. Each cycle of the Prescaler that
the Remove Cycle input is high, the VCO Divided-By-2 input is divided-by-11. The Chip Clock counts
the 100 kHz counter up to nine. The carry output and enable input are set high, and the counter is
disabled until the next Low Frequency Loop cycle. The high carry output sets the output of U41A low,
and the low is gated through the remove cycle gates to set the Remove Cycle input to the Prescaler low.
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Figure 1. Low Frequency Loop Timing Diagram.
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Figure 2. Counter Timing.

When the 1 MHz counter, U30, is counted up to nine, its ripple count output at pin 13 goes low, and
the 10 MHz counter is enabled for one count. Each time the 1 MHz counter is counted up to nine, the
10 MHz counter is counted up one count. The carry output of U30, the 1 MHz counter, at pin 12 goes
high for one count. The high output is one input to the AND gate U18C. The 1 MHz counter continues
to count, and the 10 MHz counter is counted up to nine. The carry output at pin 12 is high. Both inputs
to AND gate U18C are high at this time and its output is high. The D input to U19A is set high, and
on the next Chip Clock the Q output is set high initiating the Cycle Start Pulse. The not Q output of
U19A is low and the load enable input at pin 11 for the 1 MHz and the 10 MHz counters is low. The
data in Latch, U23, is loaded in the 1 MHz and 10 MHz counters. The two counters are ready for the
next Low Frequency Loop cycle. The carry output of the counters is set low when they are reloaded.
The inputs to AND gate U18C are low and the output of U18C is returned to the low state. On the
next Chip Clock, the outputs of U19A are set pin 5 low and pin 6 high terminating the Cycle Start
pulse and disabling the 1 MHz and 10 MHz counters load input. The Cycle Start Synchronization
circuit, U18C and U19A synchronize the Cycle Start pulse with the Chip Clock which is required for
high speed operation of the counters. The synchronization takes two Chip Clocks, and the number
loaded into the 1 MHz counter is two less. When the RF output frequency of the Signal Generator
is 733.2 MHz, the frequency of the Low Frequency Loop VCO’s frequency is 66.8 MHz. The nine’s
complement loaded into the latches is 685. The Low Frequency Loop VCO frequency is divided-by-2
(refer to Service Sheet 10), for a frequency of 33.4 MHz. Then 2 MHz is subtracted for Cycle Start
Synchronization, 33.4 MHz — 2.0 MHz = 31.4 MHz. The nine’s complement of 314 is 685.

Digital Timing Logic

The Cycle Start pulse is received by the Fractional-N Controller, and a Low Frequency Loop cycle
is started. The Fractional-N Controller sends out the Sample and Hold, Bias, and API outputs as
previously described. When the negative API 1 pulse is terminated, the low to high transition clocks
the Edge Detector’s U39A output at pin 5 high. The high output is applied to the D input of U39B.
U39B’s output at pin 9 is clocked high, and its output at pin 8 low by the next Chip Clock. The low
output at pin 8 is applied to the Reset input of U39A at pin 1, and the output at pin 5 of U39A is reset
low. The D input of U39B then goes low. On the next Chip Clock, the output at pin 9 of U39B is set low
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and the output at pin 8 high. The positive pulse which was generated from pin 9 of U39B is applied to
the Timing Latches shift register U42 at pin 2. The pulse is clocked through the shift register, by the
Chip Clock(L), to the outputs at pins 15, 14, 13, and 12. The output at pin 15 sets U43B’s input pin 5
high and, enables a frequency modulation remove cycle high input at pin 4 to be gated to the Prescaler.
The output at pin 14 sets U43D’s input at pin 12 high, and enables a Fractional-N remove cycle high
input at pin 13 to be gated to the Prescaler. The output at pin 13 sets U43C’s input at pin 9 highL and
enables a frequency modulation add cycle high input at pin 10 to be gated to the Prescaler. The output
at pin 13 is also applied to the J input of Synchronization J/K flip-flop U47A to resynchronize the Low
Frequency Loop VCO Divide-By-N.F. input to the Phase Detector. The output at pin 12 is applied to
the D input of U44B. On the next Chip Clock, the high D input is clocked to the output at pin 9, and
the output at pin 8 is clocked low. The output’s of U44B are at this state for one cycle of the Chip
Clock(L). The high output pulse from pin 9 of U44B is applied to the NOR gates U41A, and U3sD
to set their outputs low. The low output of U35D resets Cycle Remove Latch U38B. The low output
pulse of U44B at pin 8 resets Cycle Add/Remove Latches U38A, and U44A. It also resets the Cycle
Start Synchronization flip-flop U19A, and enables the load input at pin 11 of the 100 kHz counter.

The instructions to add or remove a cycle are latched into the Cycle Add/Remove Latches U38A, U38B
and U44A. Cycles are added or removed during frequency modulation. Cycles are also removed when
the Low Frequency Loop VCO is operating at a fractional frequency. The Fractional-N Controller U17
determines when a cycle is removed for fractional frequencies. The active Cycle Remove output at
pin 12 clocks the Remove Cycle Latch U44A. The D input at pin 1 of U44A is tied high and is clocked
to the output at pin 5. This is one input to AND gate U43D. As described above the output at pin 14
of the Shift Register U42 gates the output of U43D high which gates the output of NOR gate U41B
low. The low output of U41B gates the output of U51A high and the Prescaler removes a cycle.

The High Threshold and Low Threshold inputs are activated during frequency modulation (refer to
Service Sheet 15). The High Threshold cycle remove control is the D input at pin 12 of the Cycle
Remove Latch U38B. The high D input is clocked to its output at pin 9 by the Cycle Start pulse, The
output at pin 9 is one input to AND gate U43B, and is the Remove Cycle input to the FM Digital
Circuits. As described above the output at pin 15 of the Shift Register U42 gates the output of U43B
high which gates the output of NOR gate U41B low. The low output of U41B gates the output of U51A
high and the Prescaler removes a cycle. Refer to the Timing Diagram, Figure 1. The Low Threshold
cycle add control is the D input at pin 2 of Cycle Add Latch U38A. The high D input is clocked to its
output at pin 5 by the Cycle Start pulse. The output at pin 5 is one input to AND gate U43C, and is
the Add Cycle input to the FM Digital Circuits. As described above the output at pin 13 of the Shift
Register U42 gates the output of U43C high, and the Prescaler adds a cycle.

Synchronization

The Synchronization J/K flip-flop’s U47A and U47B resynchronize the Low Frequency VCO Divided-
By-N.F. output pulse to the Phase Detector (refer to Service Sheet 13). As described above, the output
at pin 13 of Shift Register U42 is applied to the J input of J/K flip-flop U47A at pin 3. The K input
is then low. The next high to low transition of Chip Clock(L) clocks the output at pin 5 high and
the output at pin 6 low. The high output at pin 5 is applied to the J input of J/K flip-flop U47B at
pin 11. The K input at pin 12 is then low. The high to low transition of the VCO Divide-By-2 input at
pin 13 clocks the output at pin 9 high. The output at pin 5 of U47A is also its K input at pin 2. The
J input was set low when the high pulse of the Shift Register U42 was clocked through the register.
The next high to low transition of Chip Clock(L) clocks the output at pin 5 low and the output at
pin 6 high. The next high to low transition of the VCO Divide-By-2 input clocks the output at pin 9
of U47B low. When the output at pin 9 of U47B is high, transistor Q48 is turned off. The collector is
connected to ground through resistor R308 and R500 (refer to Service Sheet 13). The output of Q48 is
approximately 0.0 Vdc. On the high to low transition of U47B’s pin 9 output, Q48 is turned on and its
output is pulsed to approximately +4V. The Phase Detector is clocked on the low to high transition
of the output of Q48. Capacitor C312 turns transistor Q48 on and off very quickly.
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TROUBLESHOOTING USING SIGNATURE ANALYSIS

Procedures for checking part of the A3 Low Frequency Loop 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, . Troubleshooting is done on the LF Loop Microprocessor using Signature
Analysis. The LF Loop’s Microprocessor troubleshooting routines are used to check the Fractional-N
Controller and the Divide-By-N-Counters.

Troubleshooting Help

Block Diagram 3
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Signature ANalyzer . .. ... ... . e e e HP 5005A
AUAIO SOUTCE . ottt ittt ittt it e e e e e e HP 8903B
Frequency CoOUNET . ...\ttt ettt e i i e HP 5328A
O CILlOBCOPE &+ o vttt ettt e e e e e HP 54100A
Oscilloscope Probe . ...t e HP 54003-61617
Oscilloscope Active Probe, Chan 1 .. ...ttt HP 54001A
Oscilloscope 1 Megohm Probe Pod, Chan 2 ......... ..o, HP 54003A

Low Frequency Loop Microprocessor

1. Connect the signature analyzer as follows:

GN DD . e GND (See Note below)

CLK it e e e DSA CLK A3TP24

ST A R T ..ottt e e e e e DSA S/S A3TP25

3 0 3 > AR DSA S/S A3TP25
NOTE

Connect to ground as close to the circuitry being probed as possible. Bad
grounding can cause unstable signatures.

2. Set the signature analyzer’s controls as follows:

0} 155 2 O Positive Edge

3 17N 2 o Positive Edge

3 0 ) S AP Negative Edge
CAUTION

The LF Loop Clock input (LCL) at pin 2 and the LF Loop Data input
(LDA) at pin 9 from the A1l Assembly must be opened before A3TP17 and
A3TP26 are connected to ground. Open LCL and LDA inputs by removing
W16 from Al1J4. The LF Loop Microprocessor U28 does not require data
from the main Microprocessor to run the signature analysis checks.
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3. Set up the Signal Generator as follows:
a. Connect A3TP26 to A3TP20 (ground).
b. Connect A3TP17 to ground. Use the jumper provided.
c. Turn the Signal Generator’'s POWER switch to STANDBY and then back to ON.

4. Connect the signature analyzer probe to each node indicated in Table 2 and verify that each
signature is correct and stable. ’

The alternate Microprocessor signatures at pins 14 and 20 to 27 check the input at pins 2, 8 to
11 and 16 to 19. When the input is low, the signature at the related pin is the alternate signature.

Table 2. Low Frequency Loop Microprocessor Signatures.

Node Normal | Alternate | Alternate Signature
A3U28 Pin | Signature | Signature | Determining Factor

#1 0000 —_—

#2 7U39 0000 Pin tied low

#3 7039 —_—

#6 0000 _—

#7 7U39 —_— !

#8 0000 —_— ‘
#9 0000 7U39 Pin pulled high
#10 7U39 0000 Pin tied low
#11 7U39 0000 Out-of-lock LED on
#14 0021 0020 Pin 2 low

#15 0010 40C5 RAM error
#16 7U39 0000 Pin tied low
#17 7U39 0000 Pin tied low
#18 7U39 0000 Pin tied low
#19 7U39 0000 Pin tied low
#20 2050 2052 Pin 8 low

#21 102C 1029 Pin 9 iow

#22 0816 0814 Pin 10 iow
#23 0408 040A Out-of-lock LED on
#24 0201 0205 Pin 16 low
#25 0106 0102 Pin 17 low
#26 0085 0081 Pin 18 low
#27 0044 0040 Pin 19 low
#28 7U39 —_—

5. After the signatures are taken, remove A3TP26 and A3TP17 from ground. Store the jumper
between the ground pins of A3TP16-19.

Turn the Signal Generator’'s POWER switch to STBY and then back to ON. |
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(2 Fractional-N and Latches

1.

7.

Set the Signal Generator’s POWER switch to STBY.

2. Connect A3TP26 to ground. Connect A3TP18 to ground using the jumper provided.
3.
4

Set the Signal Generator's POWER switch to ON.

. The LF Loop’s Microprocessor troubleshooting routine is now entered as a result of completing

step 2. The nine’s complement data loaded into the Divide-By-N-Counters is 685, and the LF
Loop VCO’s frequency is set to 66.8 MHz.

If the LF Loop VCO’s frequency is not 66.8 MHz, check the nine’s complement data loaded into
the nine’s Complement Latches. The nine’s compliment data should be as follows:

a. 100 kHz DIGIT: U29 pin 2 (H), pin 7 (L), pin 10 (H), pin 15 (L)
b. 1 MHz DIGIT: U23 pin 12 (L), pin 15 (L), pin 16 (L), pin 19 (H)
¢. 10 MHz DIGIT: U23 pin 2 (L), pin 5 (H), pin 6 (H), pin 9 (L)
Use the oscilloscope to check that the API outputs of U17 at pins 2 to 6 pulse low every 10 us.

Use the oscilloscope to check that the Bias output of U17 at pin 10 pulses high for 13 Chip Clocks
every 10 us.

Disconnect A3TP20 from A3TP26. Disconnect A3TP18 from ground.

&3 Counters and Cycle Start Synchronization

1.

2.

3.

4.

Remove jumper A3W6 (refer to Service Sheet 14). The VCO TUNE voltage goes to approximately
0.0V.

Connect the frequency counter to A3TP29 (60 to 110 MHz) (refer to Service Sheet 10) and
measure the VCO frequency. The VCO frequency should be 96 MHz +7 MHz.

Subtract the VCO frequency from 1050 MHz and select the difference frequency as the RF output
frequency of the Signal Generator to 5 significant digits, for example, 950.73 MHz.

a. RF Output Frequency = (800 — VCO) +Notch Filter Frequency
b. The Notch Filter Frequency is 250 MHz
¢. RF output Frequency = 800 — VCO + 250 = 1050 — VCO

d. The nine’s complement data in the nine’s Complement Latches is the data required to lock
the Low Frequency Loop VCO. ‘

Set the Oscilloscope as follows:

Chan 1

(04 X .Y, (< ¢ L= 0 A Normal
100 T B 1) ) - On
V78 ) 5 7 ) /AN PP 1.0V
(18 08 Y 3 A 0.0V
Chan 2

Ch 2 MOGe ..ot e e e Normal
O o R BT o 1 PP On
B0 4 42 5 J N A 2.0V
1) 0 2 1 1.0V
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Timebase

SE DIV L 1.0 us
DE LAY . 0.0s
Delay Ref at .. ... e e Left
WD .\t "I‘rg’d
Trigger ‘
Trigger Mode .. ..o Edge
8 2 T 2 Chan 1
TRIG LEVEL ... e 1.5V
S0P . e Pos
Display

Display Mode. ... i Normal
DISPLAY TIME. . ..o 200 ms
SPlit SCreen ... ON
Graticle . ... . ON

. Connect Chan 1 to A3TP15 (CYCLE START), and Chan 2 to pin 12 of each Counter A3U24,

U30, and U36.

Figure 2 shows the oscilloscope display for the 1 MHz, 10 MHz, and 100 kHz Counters for a VCO
frequency of 99.8 MHz. With a VCO frequency of 96 MHz +7 MHz the oscilloscope display of
the Counter output is the same except for timing.

Edge Detector, Timing Latches, and Synchronization

1.

2.
3.

Remove jumper A3W6 (refer to Service Sheet 14). The VCO TUNE voltage goes to approximately
0.0V. i

Timing pulse generation and clocking is checked.

Set the Oscilloscope as follows:

Chan 1

Ch I Mode .o Normal
Ch 1 Display ...t On
VO T S DIV i e e 1 2.0V
OF F S T . .o 0.0V
Chan 2

Ch2ZMode . ..o Normal
Ch 2 Display ..ottt On
VO S DIV .ot e e, 2.0V
OF F S T .o 1 1.0V
Timebase

SE C DIV L 200 ns
DE LAY . . 0.0s
Delay Ref at .. ..o e Left
WD L Trg'd
Trigger |
Trigger Mode .. ... Edge
i SrC . o Chan 2
TRIG LEVEL . ..o e e 200 mV
LoD .. Pos
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Display
Display Mode . . ..o e e e Normal
DISP LAY TIME . ..o i i i e e ettt 200 ms
) 5 S A 1ol -5 « T G S ON
103 Y 2 Tc] -2 ON

. Connect Chan 1 to A3TP31 (CHIP CLOCK) (refer to Service Sheet 10), and Chan 2 to A3TP27

(START SHIFT). The Start Shift pulse should be present and have a pulse width of one Chip
Clock.

. With the Chan 1 probe, check that the pulse is clocked through the Timing Latches, U42, U44B

and Synchronization flip/flop U47. The VCO divide-by-N.F. output of Q48 is a narrow pulse.

@5 Cycle Add/Remove Latches and Add/Remove Cycle Gates

1. Remove jumper A3W6 (refer to Service Sheet 14). The VCO TUNE voltage goes to approximately

0.0V.

. The 100 kHz Counter remove cycle pulse is checked.

. Set the Oscilloscope as follows:

Chan 1

Ch 1 MoOode . oo e e e e e Normal
Ch 1 DISPlAY oottt i e On
VO S DIV L o e e e e 2.0V
OF F ST .o e e e e e 0.0V
Chan 2

Ch 2 Mode .ot e e e e e e e Normal
Ch 2 DSPlay . ..ottt e e e On
VO T S DIV . o e e e e e e 2.0V
OF F S E T oo e e e e e 1.0V
Timebase

SE C /DTN ittt e e e e e e 1.0 us
DE LAY e e 0.0s
Delay Ref At ..ottt e e Center
1) < Trg'd
Trigger

Trigger Mode .. ..o e Edge
0 2 = Chan 2
TRIG LEVEL .o i e e e e et e e 1.5V
1] 15 o Y- e Pos
Display

Display Mode . . ..o e e e e Normal
DIS P LAY TIME . . et e e 200 ms
LY TS 1 « A O ON
578 T (= ON

. Connect Chan 1 to A3TP27 (START SHIFT), and check that the 100 kHz Counter remove cycle

pulse is gated through U41A, U41B and US1A.
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5. Replace jumper W6. |

6. Set the function generator as follows:

Frequency ... 20 Hz
Level oo 1.41V

7. Connect the function generator to the Signal Generator’s MOD INPUT/ OUTPUT connector.
8. Set the Signal Generator as follows:

BYequUenCy ..o Any
Amplitude . .. ... Any
Modulation . ...... ..o FM, 5 kHz
U . .ot External

9. Connect Chan 2 to U38A, U38B, U43C, U43B, U51A, and A3TP15, and check that the Add and
Remove Cycle pulses are gated through them.
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A3 Component Coordinates (1 of 3)

COMP X,Y COMP X,Y compP XY COMP | XY COMP | XY COMP | XY
C1 E1 Cc213| Ca C513 Ad CR1 D2 FL1 E.2 Q10 D4
c2 D,2 C300] D.2 C514 A3 CR2 D2 FL2 Ez2 Qn D4
c3 E2 C301| C3 C515 Ad CR3 D2 FL3 D2 Q12 A4
C4 D.2 C302| C3 C516 A3 CR4 D.2 FL4 D.2 Q13 B4
C5 D1 C303| D3 C517 A3 CR5 E.1 Q14 B4
cé D2 C304{ D3 C518 B3 CR6 D1 Ji E4 Q15 B.4
c7 D1 Cc305| D3 C519 A3 CR7 D2 J2 Ad Q16 Cdé
cs D1 C306)y C.2 C520 A3 CR8 D.2 J3 A4 Q17 C4
Ccs D2 C307| C3 C521 A3 CR9 EA J4 c2 Q18 C4
c10 D.2 c3o8] C3 C600 B3 CR10 | D1 J5 (O8] Q19 D4
c1 EA C309| C3 C601 B.3 CR11 D1 J6 DA Q20 D4
c12 DA C310f C2 C602 B.3 CR12 | Da J7 E1 Q21 D4
c13 D2 C311] Cn C603 B3 CR15 | E= Je EZ2 Q22 B4
C14 D.2 C312| Ca C604 B3 CR16| D1 Q23 C4
Ci5 DA C313| C2 C605 B3 CR17 E2 L1 E?2 Q24 C4
C16 D.2 c400{ B3 C606 B.3 CR18 | D.2 L2 D2 Q25 C4
c17 DA C401} D4 Cce07 B3 CR200] C.1 L3 EZ2 Q26 B.4
c18 EA C402] C4 c608 B.3 CR201] C1 LS E.2 Q27 B4
Ci9 E.2 c403| C3 C609 8.3 CR400] B4 L6 E.2 Q28 c4
C20 E.2 C404| B4 Cé610 c3 CR401] C4 L8 D2 Q29 A4
c21 E.1 C405| C3 Cé611 Cd CR402] C4 L200 E4 Q30 A4
c22 E.2 C406| C4 cé612 Cc3 CR403| C4 L201 E4 Q31 A4
ca3 EA C407{ C4 C613 B3 CR404| C4 L202 E4 Q32 Ad
C24 EZ2 Cc408| B3 C614 B3 CR405| B4 1203 E4 Q33 B4
C25 E.1 C409| B4 C615 B.2 CR406| B4 L204 Ci Q34 A3
c26 EZ2 C410| Ca4 C616 8.3 CR500;] B4 L300 C Q35 B3
ca7 D1 C411| B4 C617 B.2 CR501| B4 L400 B4 Q36 B.3
ca8 E.2 C412| C4 Cc618 B3 CR502| A4 L401 D4 Q37 A3
c29 D.1 C413| B4 Ccé18 B.3 CR503| A4 L402 Cc3 Q38 A3
C30 EA C414| B4 C620 B2 CR504 B4 L403 Cc3 Q39 A3
Ci00| A3 C415] B4 Ccé21 B2 CRS505| B4 1404 C4 Q40 A3
C101| A2 C416| B4 C700 E3 CR506| B.4 LS00 B.4 Q41 A3
C200| EA4 C500| A4 Cc701 E3 CR600f B.3 L501 Ad Q42 A3
C201| EA4 C501| A4 C702 E3 CR602f B3 L502 Ad Q43 A3
C202| EA4 C502| B4 C703 E.2 CR700] D4 L503 A4 Q44 A3
C203| EA4 C503] A4 C704 E3 CR701] D4 Q46 A2
C204 | B C504| A3 C705 E.4 CR702] D4 Q1 A4 Q47 Ci
C205} C.z2 C505| B.4 C706 Ed4 CR703] D4 Q2 Ad Q48 c2
C206| Cit C506| B4 c707 D4 CR704] D4 Q3 D.4 Q49 D1
c207| Ca C507| A4 C708 D4 CR705| D.4 Q4 A4 Q50 EN
c08| C.1 csoel B3 C709 D4 CR706] D.4 Q5 B4 Q51 C1
C20e| C1 C509| B3 C710 D4 CR707] D4 Qb6 B.4 Qs2 D1
C210| C.1 C510| A4 C711 D4 Q7 B.4 Q53 D1
Ca211}| Ci C511| B3 C712 D.4 Q8 c4 Q54 E.1
c212] Ca C512] A3 C713 E4 DS500| A3 Qs C4 Qss E1

Service Sheet 11
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}

A3 Component Coordinates (2 of 3)

comp | xy |[comp ] xy J[comp | xv |[comp | xv |[compr| xv |[comp] xv ‘
os6 | c.1 R207| c1 || mast| B4 || ms23 | a4 || Rses| a3 || m71e| D4
Reos8| c1 || mas2| c3 || ms2a | a4 || mses | B3 || m720| Es
R1 | b2 R209| B.1 || Ra33| D4 || Rs2s | A3 || mrs7o| a3 || R721| Da
R2 | b2 R210| c.1 || Rasa| ca || mszs [ a4 || meco | B3 || R722| D4
R3 D.2 R211 (o R435 c.J3 R527 A3 R601 8.3 R723 D4
Re | E2 R300| c3 || Rass| B4 || ms2s | A3 || meo2| B3 || R724| D4 | !
Rs | D2 R301| c3 || Ras7| B4 || rs2o | A4 || meoa| B3 || R72s| D4
R6 | D.1 R302| c3 || Rass| D4 || Rs30 | Aa || mReca| B3 || R726| D4
R7 | D2 Rao3| c3 || Rass| c3 || msa1 | A3 || meos| B3 || R727| D4
Re | b R304| c3 || maso| ca || rss2 | &3 || meos | B3 || R728| 04
rRe | E1 R30s| c2 || Raa1| B4 || Rsaz | aa || mReo7| B3 || R729] D4
R10 | D2 R306| D2 || Ras2| ca || Rsaa | A3 || meos| a3 || R731| D4
R11 | D2 R307| c1 || Ras3| B4 || msas | a3 || meos | e3 || R732| ca
R12 | D2 Ra08| C1 || Rass| B4 || mS36 | As || Re10| B3 || R733| D4
R13 | D1 Rao0| C4 || Rass| B4 || Rsa7 | as || me11| B3 || R73e| D4
R1a | D2 Ra01| C4 || Rass| B4 || Rsas | a3 || me12| ca || R7as| ca
R15 | E1 Re02| B4 || Ras7| B4 || msao | A3 || Re13| B3 || R736| D
R16 | D.1 R403| B4 || Rass| B4 || rRsso | aa || Re1a| B3 || R737| ca
R17 | DA Ra04| B4 || Raso| B4 || msar | a3 || Re1s| B3 || R738| D4
R18 | E.1 Ra0s| B4 || Raso| B4 || msa2 | A3 || Ret6| c3 || R7a0| D4
R19 | D Raos| C.4 || mas1| ca4 || msaz | aa || me17| B3 || R741| E4
R20 DA R407 (o] R452 C.4 R544 A3 R618 8.3
R21 D1 R408 C.4 R500 A4 R545 A4 R619 B,3 TP1 B4
R22 | D Raos| B4 || mso1| as || msas | A3 || me2o| B3 || TP2 | A4
R23 | Ea Ra10| ca4 || Rso2| A4 || msa7 | aa || me21| B2 || TP3 | D4
R24 E1 R411 (o} R503 A4 R548 A3 R622 B,3 TP4 D4
R2s | E2 Ra12| B4 || Rsoa| A4 || Rses | a3 || Rroo| E4 || TPs | Da
R26 | E2 Ra13| ca4 || rsos| A4 || msso | a3 || R7o1| €4 || TPs | D4
R27 E.2 R414 B.4 R506 A4 R551 A3 R702 EA ™7 C.4
R28 D.2 R415 C.4 R507 A4 RS552 A4 R703 E.é4 TP8 D4
R20 | D.1 Ra16] ca || msos| A4 || mssa | a3 || R7oa| D4 || TPe | Da
R30 | D Ra17| c4 || mRsoo | A4 || Rssa | a3 || R7os| Es4 || TPiO| B3
R31 | D.1 ra18| ca || ms1o| a4 || msss | a3 || r7os | D4 || TP11| Az
R32 | D.1 ra1e| B4 || Rs11| A4 || msse | a3 || m7o7 | B4 || TPi2| A3
R33 D,2 R420 B.4 R512 Ad R557 A3 R708 E4 TP13 B,3
R100| A2 Ra21| c. || ms13| As || rese | a3 || mR7oo| D4 || TP14| B2
R101| A2 Ra22| c4 || Rs1a| A4 || msso | a3 || m710| Da4 || TPIS| cC3
R104 A2 R423 cC.4 R515 A4 R560 A3 R711 D.4 TP16 C,3
R200| B2 ra24| ca || rsi6| as || rser | Az || r7i2| B4 || TRi7| c3
R201| C.1 ra2s| ca || ms17| as || mse2 | a3 || rR713| 04 || TP18| D3
R202 | .2 ra26| c4 || msis| B4 || msea | a3 || R71a{ Da || TP18]| D3
R203| c.2 Raz7| c.4 || ms1o| a4 || msea | a3 || rR71s| D4 || TP20| c3
R204 | C.1 ra2s| ca || rs20| as || mses | B3 || m7i6| ca || TR21| ca
R205 C.1 R429 B.4 R521 A3 R566 A3 R717 D.4 TP22 A3
R206 | C.1 Razo] ca || ms22| B4 || mse7 | A3 || mr71s | E4 || TP23| A3
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Model 8657A

A3 Component Coordinates (3 of 3)

COMP | XY COMP | XY COMP | XY COMP | XY COMP | XY
TP24} C3 u3s C2
TP25| C3 u36 D.2
TP26| C2 U3z E.2
TP27| C2 uU3s Ce
TP28] C.2 U39 Cc.2
TP29| C.2 U40 D.2
TP30| Cn U4l C2
TP31}] C1 U42 C.2
TP32| DA U43 C2
TP33| EA U44 C2

u4s D,2
u1 Ad U46 Ci
v2 B4 u47 Ci
U3 C4 u4s DA
U4 D4 u49 Ci
us D.4 uso C1
ue C4 us1 C1
u7 B4 us2 D,1
us c4 us3 Et
use Ad us4 Ci
u10 D4 US5 ch
u11 D4
u12 E3 VR30Q C,3
ut3 8.3 VR40Q B4
Ui4 B3 VR401} C.4
u1s E3 VR5040 A3
u16 ES3 VR601} B.3
u17 C3
U8 D3 w1 B.3
ut9 E3 w2 Cc3
u20 E3 W3 A3
u21 A3 w4 B3
u22 B3 w5 A3
u23 D3 wé A2
v24 D3 w7 D1
u25 EZ3 w8 Ci1
u26 E3 w9 C4
u27 B.3 w10 C4
u28 C.3 Wit B4
uU29 D3
u3o D.3 Y1 E2
U3t EZ3 Y300 C.2
u32 ES3
u33 B3
u34 B.3
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NOTES

1.

AW N

For an explanation of schematic symbols,
see "SCHEMATIC DIAGRAM NOTES" in Section 8.

Chassis ground is achieved by mechanical contact through
nuts holding PC board to cover and W4.

Isolation (guard) trace.
Reference designations on this service sheet C, CR, L, R and VR
have numbers ranging from 400 to 499 only.
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Model 8657A Service

Service Sheet 12

LOW FREQUENCY LOOP ANALOG PHASE INTERPOLATION (API),
CURRENT SOURCES, CURRENT SUMMING, AND BIAS

PRINCIPLES OF OPERATION

General

The Bias pulse from the Fractional-N Controller U17 is the D input at pin 12 of D flip-flop U6B.
CHIP CLOCK at pin 11 clocks the high D input of U6B to the output at pin 9, Delayed Bias. The
Bias and Delayed Bias pulses remain high for 13 CHIP CLOCK pulses. The Fractional-N Controller
sets its BIAS output high one Chip Clock after its Sample and Hold output was set inactive (low). The
Integrator’s correction voltage has been stored on the Sample and Hold capacitor. See Figure 1, the
Low Frequency Loop Timing Diagram. The Integrator is reset before the next phase correction input
is received from the Phase Detector. The Delayed Bias Pulse resets the Integrator by directing Bias
Current to the Integrator. Figure 2 shows the API and Bias Currents.

Bias Control

Bias Pulse Off

The Bias pulse from the Fractional-N Controller is off, low. The low Delayed Bias output at pin 9 of U6B
sets the base of emitter follower Q33 to approximately —1.6V. The emitter voltage is approximately
~1.0V. Bias current-steering diode CR405 is turned on, and CR506 is turned off (refer to Service
Sheet 13). The Bias Current is directed to the Bias Control transistor Q33.

Bias Pulse On

The Bias pulse from the Fractional-N Controller is on, high. The high Delayed Bias output at pin 9
of U6B sets the base of Q33 to approximately +3.0V. The emitter voltage increases to approximately
+3.7V. Q33’s increased positive emitter voltage turns Bias Current steering diodes CR405 off and
CR506 on. The Bias Current is directed to the Integrator.

Current Routing Control

The base of Q28 is biased at approximately +5 Vdc from the +5 Vdc (F2) supply voltage through
resistor R408. The collector of Q25 is connected to —15 Vdc (F1). The base voltage of Q18 is biased
at approximately +1.2 Vdc divided from the +15 Vdc by resistors R424 and R426 to ground.

Bias Pulse Off

The Bias pulse from the Fractional-N Controller is off, low. The low Delayed Bias pulse output at pin 9
of U6B turns off Q28. The emitter voltage of Q28 is approximately +5V, divided from the +15 Vdc
supply voltage by resistors R411 and R413. The dc bias for Q25 is divided from the —15 Vdc (F1}
supply voltage by resistors R416 and R417 to ground. The base voltage of Q25 is approximately —1.9V.
Q25 is turned on since its emitter is connected to +15 Vdc by R421. The voltage on the emitter is
approximately —1.2V. The emitter voltage of Q25 is also the emitter voltage of Q18, and the negative
emitter voltage turns Q18 off. Its collector voltage is —7.5V, divided from the —15 Vdc {F1) supply
voltage by resistors R422 and R423 to ground. The —7.5V is connected to the gates of FET switches,
Q15, Q16, and Q17 turning them off. With the FET switches turned off the current for the current
sources of U3 is directed to Q3 and Q21 (refer to Service Sheet 15), and Q5 (refer to Service Sheet 13).
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Bias Pulse On |

The Bias pulse from the Fractional-N Controller is on, high. The high Delayed Bias pulse outpu’
at pin 9 of U6B turns on Q28. When the Delayed Bias pulse goes high, the emitter voltage of Q25
increases to approximately +5.7V. Transistor Q28 is turned on and the collector voltage increases to
approximately +5.7V. The collector voltage of Q28 is the base voltage for Q25, and is used to turn
Q25 off. Q25 is turned off during the Bias pulse. With Q25 turned off its emitter voltage goes positive.
The emitter voltage of Q25 is also the emitter voltage of Q18, and is used to turn Q18 on. When Q18
is turned on, its collector increases from approximately —7.5V to approximately +2V. The three FET
switches, Q15, Q16, and Q17 are turned on. The current for the current sources from U3 is directed
from the three API transistors, Q22, Q23, and Q24. The API transistors Q22 (API 1), Q23 (API 25 and
Q24 (API 3) are turned on. When the the API transistors are turned on API current steering dxodes
CR400, CR401 and CR403 are turned off.

During the Bias pulse from the Fractional-N Controller the Analog Phase Interpolation (API) pulses
are also active. The API pulses are controlled by the Fractional-N Controller. The API pulses control
the amount of phase correction current subtracted from the Bias Current during the Bias pulse. The
Bias Current resets the Integrator after the Integrator voltage has been stored on the Sample and Hold
capacitor (refer to Service Sheet 13). The Integrator’s voltage is dependent on the phase différence
between the VCO and the reference signals. The Fractional-N Controller controls the pulse duration
for each of the 5 API signals. When the Low Frequency Loop VCO is tuned to a whole number, multiple
of 100 kHz, the API pulses are active for a fixed length of time during each Bias pulse. The phase
of the Low Frequency Loop VCO is not changing in relation to the 100 kHz reference. The length of
the API pulses change when the Phase Increment mode is selected, and the phase of the RF output is
incremented.

When the Low Frequency VCO is operating at a fractional frequency, the length of time each API pulse
is active varies from one cycle to the next cycle. The Low Frequency Loop VCO is not tuned to a whole
number multiple of 100 kHz. The API pulses when viewed with an oscilloscope are not nice and steady
but are changing each cycle. The phase between the Low Frequency Loop VCO divided-by-N.F. and th
100 kHz reference is continually changing. When the phase difference between the 100 kHz reference,
and the VCO divided-by-N.F. signals changes by 360 degrees, a cycle is removed by the Prescaler.
The Fractional-N Controller measures the phase difference between the VCO divided-by-N.F. and the
reference signals, and it controls the Prescaler. Each time a cycle is removed by the Prescaler, the phase
difference between the VCO and reference returns to the same nominal offset.

The API pulses compensate for the Fractional-N phase changes between the Low Frequency Loop VCO
and the reference. When the Bias pulse is high, the Integrator is reset. API current is subtracted from
the Bias Current. The API pulses are active low and the Integrator’s output voltage is offset. The
Integrator’s output voltage is offset to compensate for the Phase Detector’s output that results from the
fractional frequency phase difference between the VCO Divided-By-N.F., and the 100 kHz reference.

When transistor Q22 is turned off by the API 1 pulse, the API 1 current steering diode CR400 is turned
on. API 1 current to Current Buffer Q7 and part of Current Source U3 is summed with the Bias Current
at Current Summing Amplifier U7. The two currents are summed together for the length of time the
API 1 pulse is active. Q22 is turned on, turning off CR400 and steering the API 1 current through Q22.

The API pulses are active low and are controlled by the Fractional-N Controller. The D input to U6A,
part of the API Digital Control circuits, is high when API 1 is not active. The high D input is clocked
to the output at pin 5 by the Chip Clock. The +15 Vdc is divided by R405 and R409 to the +5V at
U6A pin 5. The base of Q22 is approximately +6V. Its emitter voltage is approximately +5.4V. Q22
is turned on, and CR400 is turned off since the anode of CR400 is connected to the virtual +5 Vdc
summing node through resistor network of R435, R439, and R415A and B. A low API 1 pulsed input
at pin 2 of U6A is clocked to the output at pin 5. The +15 Vdc is divided to approximately 0V at
pin 5 by R405 and R409. The base of Q22 is approximately +3V, and the emitter voltage wants to
decrease to turn on Q22. But when its voltage gets to approximately +4.4V CR400 is turned on. Q22
is turned off until the API 1 pulse returns high. Transistors Q23 and Q24 operate the same for. API
and 3 currents. The amount of the API currents is precisely controlled by the current sources, by the
adjustments, and by resistor R415. |
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The four Current Sources of U3, and the three Current Buffers Q7, Q8 and Q9 are always turned on.
The base of all transistors in U3 are biased at —8.2 Vdc, and are controlled by the 6.2V Zener diode
VR401, and the diode voltage drop of CR404. Their emitter voltages are then —8.8 Vdc. Each Current
Source produces a precise amount of current determined by the voltage drop of each emitter resistor
(1.15k for 5.4 mA, 2.3k for 2.7 mA, and 12.1k for 0.5 mA). When API 1 is active, the 5.4 mA of the
Current Source is divided by resistors R435, R439, and R415A and B. The current summed with the
Bias Current is approximately 54 uA. The actual value of the current is adjusted by R439 for minimum
API 1 spurs. When API 2 is active, the 2.7 mA of the Current Source is divided by resistors R432, and
R415C and F. The current summed with the Bias Current is approximately 5.4 zA. The actual value
of the current is adjusted by R432 for minimum API 2 spurs. When API 3 is active the 2.7 mA of the
Current Source is divided by resistors R452, R51, and R415D and R415E. The current summed with
the Bias Current is approximately 0.54 pA. The actual value of the current is adjusted by R452 for
minimum API 3 spurs. When API 4 is active, the low output of U8 at pin 7 causes a current to flow
from the +5 Vdc to the low at pin 7. The current is divided by resistors R429, R414, and R406. The
current summed with the Bias Current is approximately 50 nA. The actual value of the API 4 current
is adjusted by R414 for minimum API 4 spurs. When API 5 is active, the low output of U8 at pin 10
causes a current to flow from the +5 Vdc to the low at pin 10. The current is divided by resistors R436,
and R441. The current summed with the Bias Current is approximately 5.0 nA. The API 5 current is
not adjustable.

The API currents are summed with the Bias Current at the Current Summing Amplifier U7. The
currents are summed into the virtual +5 Vdc node at pin 2 of U7, and all of the current flows through
FET Q26 to the Integrator. This all occurs during the Bias pulse. The length of time that the Bias
pulse is active varies depending upon the Low Frequency Loop’s VCO’s frequency, 60 to 110 MHz.
After 12 Chip Clocks the API pulses are all turned off, and at the completion of the 13th Chip Clock
the Bias pulse is turned off. The Integrator is reset and ready for the next input from the Phase
Detector. When the Bias pulse is turned off, the Delayed Bias pulse at pin 9 of U6B also goes low. Q33
is turned on, CR405 is turned on, and CR506 is turned off. The Bias Current flows through Q33. The
FET switches Q15, Q16, and Q17 are turned off by the —7.5V at the collector of Q18.

A Bias Current of 0.5 mA is continually provided by Q27, and is controlled by the 0.5 mA from the
Current Source U3 and Q14. Transistor Q14 senses variations in the +5 Vdc summing node and
compensates for the variations. The +5 Vdc of the summing node must be kept constant to prevent
spurs on the RF output of the Signal Generator.
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Figure 1. Low Frequency Loop Timing Diagram.
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Figure 2. Louw Frequency Loop API and Bias Currents.
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TROUBLESHOOTING

Procedures for checking part of the A3 Low Frequency Loop Assembly circuits are given below. The
areas or points to check are marked on the schematic by a hexagon with a checkmark and a nurhber
inside, for example, (/1) . Transistor bias voltages are shown without tolerances. If the Low Frequency
Loop does not lock, circuit problems could be in the Bias Control, in the Current Routing Contral, in
the Current Sources, in the API 1 current or in the Bias Current. If spurious signals (spurs) are l{ligh,
the problem could be in the Current Routing of API Currents or in the API Current Sources.

Troubleshooting Help

Block Diagram 3
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Digital Multimeter ... .. ... i HP 3466A
OsCilloSCOPE . ..o HP 54100A .
Oscilloscope Active Probe Chan 1 ... ... ... ... . i i, HP 54001A
Oscilloscope 1 Megohm Probe Pod Chan 2 ......... ..., HP 54003A

Oscilloscope Probe . ... e HP 54003-61617

Bias Control and P/O Current Routing Control

1. Check the Bias pulse at pin 12 of U6B, and the Delayed Bias pulse at pin 9. The pulses are at
TTL levels and 13 Chip Clocks long. If the Low Frequency Loop is not locked, and the pulses
are still 13 Chip Clocks long, but the pulse width changes as the frequency of the Chip Clock
changes, refer to Figure 1 and continue with check 1. ‘

2. The pulse at TP10 (BIAS SW) is a TTL high during the Bias pulse, and should be the same
pulse width as the Bias pulse. Bias Current steering diode CR405 is turned off.

3. The pulse at TP7 (DELAYED BIAS) is approximately OV during the Bias pulse, and approxi-
mately —7.5V when the Bias pulse is off. w

4. Transistor Q28 is on, Q25 is off, and Q18 is on during the Bias pulse.

2 API Digital Control and P/O Current Routing Control

1. Enter a frequency of 100 MHz from the keyboard. The Low Frequency Loop does not have to be
locked.

2. Check the low API pulses at the outputs of U6A and US8. The pulses are at TTL levels and
12 Chip Clocks long. If the loop is not locked, the pulses are still 12 Chip Clocks long but vary
as the frequency of the Chip Clock changes.

3. Check that transistors Q22, Q23, and Q24 are turned off and API current steering diodes CR400,
CR401, and CR403 are turned on when their API pulses are active low.

6 Service Sheet 12
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& Current Sources and Current Dividers
1. Enter a frequency of 100 MHz from the keyboard.
2. Measure the dc voltages for the Current Sources and the Current Buffers.

3. Measure the voltage drop across the Current Source’s emitter resistors and calculate the current
through the resistors.

4. Measure for a voltage drop across resistors R415A, B, C, D, E, F, when the API pulses are active
low.
Current Summing and Bias
1. Measure the dc voltages of Q14, Q27, and Q26.
2. Measure the reference voltage +5V (Ref).

Service Sheet 12 7




Model 8657A Service

A3 Component Coordinates (1 of 3)

COMP XY COMP { XY COMP | XY COMP | XY COMP | XY COMP | XY
c1 E C213|] Ci C513 A4 CR1 D2 FL1 E.2 Q10 D4
c2 D.2 C300{ D.2 C514 A3 CR2 D.2 FL2 E2 Qn D4
c3 E.2 c301] C3 C515 A4 CR3 D.2 FL3 D.2 Q12 Ad
Cc4 D.2 c302| C3 C516 A3 CR4 D.2 FL4 D.2 Q13 B4
C5 D1 C303f D3 C517 A3 CR5 E Q14 B.4
Cé D.2 C304| D3 Cc518 B.3 CR6 D,1 a1 E.4 Q15 B4
c7 D.1 C305| D3 C519 A3 CR7 D2 J2 Ad Q16 C.4
ce D1 c306f C.2 C520 A3 CR8 D2 J3 A4 Q17 ca4a
cs D2 C307| C3 C521 A3 CR9 EA J4 Ccz2 Q18 C4
ci0 D2 c308f C3 C600 B.3 CR10| D1 J5 C1 Q19 D4
cn E.1 Cc308| Cg3 C601 B,3 CR1 D1 J6 D.1 Q20 D4
ci12 D11 c310| C.2 Cc602 B3 CRi2 | D1 J7 EA Q21 D4
ci3 D.2 c3t11} Ci C603 B.3 CR15 | EA J8 EZ2 Q22 B4
C14 D2 c312| Co C604 B3 CR16 | D1 Q23 C4
C18 D1 C313}1 C2 C605 B.3 CR17 | EZ2 L1 E.2 Q24 C4
Ci16 D2 C400| B3 C606 B3 CR18 | D2 L2 D2 Q25 c4
c17 D C401| Da C607 B.3 CR200] C.1 L3 E.2 Q26 B4
c18 EN Ca02| C4 Ccé08 B3 CR201] CAH LS E2 Q27 B4
c18 EZ2 C403] C3 C609 B.3 CR400| B4 L6 E2 Q28 C4
C20 E.2 C404] B4 C610 c3 CR401 C4 L8 D.2 Q29 Ad
c21 En C405] C3 C611 Ca4 CR402] C4 L200 E4 Q30 A4
ca22 EZ2 Ca06| C4 C612 c3 CR403] C.4 L201 E4 Q31 A4
ca3 EA C407| C4 C613 B.3 CR404] C4 1202 E.4 Q32 Ad
Ca4 E.2 C4a08| B3 Cé614 B3 CR405| B4 L203 E4 Q33 B4
C25 E1 C409| B4 C615 B.2 CR406| B4 L204 (oR | Q34 A3
Cc26 E2 C4101 C4 C616 B3 CR500| B4 L300 (o8 | Q35 B.3
ca27 D1 C411| B4 c617 B.2 CR501| B4 L400 B4 Q36 B.3
c2s8 EZ2 C412] C4 c618 B3 CR502] A4 L401 D4 Q37 A3
c29 DA C413| B4 c619 B.3 CR503| A4 L402 Cc3 Q3s A3
C30 E C414| B4 C620 B2 CR504] B4 L403 c3 Q39 A3
C100] A3 C415] B4 c621 B.2 CR505| B,4 L404 C4 Q40 A3
C101 | A2 C416| B4 C700 E3 CR506| B.4 L500 B4 Q41 A3
C200] EA4 C5001 A4 C701 E3 CR600] B3 L501 A4 Qa2 A3
c201| E4 C501] A4 C702 E3 CR602] B3 L502 Ad Q43 A3
C202| ES4 C502| B4 C703 E.2 CR700, D4 L503 Ad Q44 A3
C203| EA4 C503| A4 C704 E3 CR701] D4 Q46 A2
C204| B C504| A3 C705 E.4 CR702{ D4 Q1 A4 Q47 (o8]
C205| C.2 C505f B.4 C706 Ed CR703] D4 Q2 Ad Q48 C.2
c206| Cn C506| B4 c707 D4 CR704| D4 Q3 D.4 Q49 D1
c207] C+t C507] A4 C708 D4 CR705{ D.4 Q4 A4 Q50 E
c208| Ci1 C508| B3 C708 D4 CR706] D4 Qs B4 Q51 (oR |
C209| Cn C509] B3 C710 D4 CR707) D4 Qb6 B.4 Q52 D1
Cc210y Ca C510] A4 C711 D4 Q7 B.4 Qs3 D1
c21} Ci cs511| B3 cr2 D4 Qs (of) Q54 E
c212) CH C512] A3 C713 E.4 DS500] A3 Q9 C4 Q55 E1
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A3 Component Coordinates (2 of 3)

Model &’6571\

COMP | XY COMP | XY COMP | XY COMP | XY COMP | XY COMP | XY

Qs6 C.1 R207| C1 R431 B.4 R523 A4 R568 A3 R719 D4
R208| Ca R432 Cc3 R524 Ad R569 B3 R720 Ed 1

R1 D.2 R209| B R433 D4 R525 A3 RS570 A3 R721 D4
R2 D2 R210§ C,1 R434 (oX] R526 A4 R600 B,3 R722 D.4
R3 D.2 R211] C.1 R435 c.3 R527 A3 R601 B3 R723 D4
R4 E.2 R300| C.3 R436 B4 R528 A3 R602 B.3 R724 D4
RS D2 R301] C3 R437 B4 R529 A4 R603 B,3 R725 D4
R6 D1 R302;] C.3 R438 D4 R530 Ad R604 B.3 R726 D.4
R7 D2 R303| C.J3 R439 C3 R531 A3 R605 B3 R727 D4
R8 D1 R304) C3 R440 C4 R532 8.3 R606 B.3 R728 D.4
R9 E.t R305| C.2 R441 B4 R533 A4 R607 B3 R729 D4
R10 0.2 R306| D2 R442 C4 R534 A3 R608 A3 R731 D4
R11 D2 R307{ C1 R443 B.4 R535 A3 R609 8,3 R732 Cd
R12 D.2 R308] C,1 R444 B4 R536 Ad RE10 B.3 R733 D4
R13 DA R400) C4 R445 B.4 R537 A4 R611 B3 R734 D4
R14 D.2 R401| C4 R446 B.4 R538 A3 R612 C3 R735 C4
R15 E,1 R402| B4 R447 B.4 R539 A3 R613 B.3 R736 D4
R16 D1 R403| B4 R448 B4 R540 A4 R614 B3 R737 (of)
R17 D.1 R404| B4 R449 B4 R541 A3 R615 B3 R738 D.4
R18 E.1 R405| B4 R450 B4 R542 A3 R616 Cc3 R740 D4
R19 D1 R406| C.4 R451 C4 R543 Ad R617 B.3 R741 E4
R20 DA R407| C4 R452 (o R544 A3 R618 8,3
R21 D1 R408| C4 R500 A4 R545 A4 R619 8.3 TP1 B4
R22 D1 R409| B4 R501 A4 R546 A3 R620 8.3 TP2 Ad
R23 E1 R410| C4 R502 A4 R547 A4 R621 B2 TP3 D.4
R24 E1 R411] C4 R503 A4 R548 A3 R622 B.3 TP4 D4
R25 E2 R412}] B4 R504 Ad R549 A3 R700 E4 TPS D4
R26 E2 R413} C4 R505 A4 R550 A3 R701 E4 TP6 D4
R27 E2 R414 B.4 R506 A4 R551 A3 R702 E.4 TP? C4
R28 D2 R415] C4 R507 Ad R552 Ad R703 E4 TP8 D4
R29 DA R416f C4 R508 Ad R553 A3 R704 D4 TPS D4
R30 D1 R417| C4 R509 Ad R554 A3 R705 EA4 TP10 8,3
R31 D1 R418| C4 R510 Ad R555 A3 R706 D4 TP11 A3
R32 DA R419] B4 RS511 Ad R556 A3 R707 B4 TP12 A3
R33 D.2 R420| B4 R512 A4 R557 A3 R708 E4 TP13 B.3
R100}] A2 R421| C4 R513 A4 R558 A3 R709 D4 TP14 B.3
R101] A2 R422] C.4 R514 A4 R559 A3 R710 D4 TP15 C3
R104| A2 R423| C4 R515 A4 R560 A3 R711 D4 TP16 Cc3
R200| B2 R4241 C4 R516 A4 R561 A3 R712 B.4 TP17 C3
R201| C.1 R425] C.4 R517 A4 R562 A3 R713 D4 TP18 D3
R202| C.2 R426| C.4 R518 B4 R563 A3 R714 D4 TP19 D3
R203| C.2 R427| C4 R519 A4 R564 A3 R715 D4 TP20 c3
R204| C1 R428| C4 R520 A4 R565 B3 R716 C4 TP21 Cc3
R205| C. R429| B4 R521 A3 R566 A3 R717 D.4 TP22 A3
R206] C.1 R430f C3 R522 B4 R567 A3 R718 E4 TP23 A3
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Model 8657A

A3 Component Coordinates (3 of 3)

COMP | XY COMP | XY COMP X,Y COMP | XY COMP | XY
TP24| C3 u3s C2
TP25| C3 u36 D.2
TP26| C.2 us7 E.2
TP27| C.2 u3s C2
TP28)] C.2 U39 C2
TP29| C.2 U40 D2
TP30| C U4 C.2
TP31} C1 U42 Cz2
TP32| DA U43 Ce
TP33| E1 U44 C2

u4s D,2
u1 Ad 46 Ci1
u2 B.4 u47 Ci
us C4 u4s DA
U4 D.4 u4s CA1
us D4 us0 Ch1
ué (oF us1 Ci
u7 B4 us2 D1
us Cc4 Us3 E1
us A4 Us4 Ci
u10 D.4 uss C1
u11 D.4
ui2 E3 VR30Q C3
u13 B3 VR40G B4
ut4 B3 VR401 C4
ut5 E3 VR5040 A3
u1é E.3 VR60Y B.3
u17 C3
u1s D3 wi B3
u19 E3 w2 C3
u20 EZ3 w3 A3
u21 A3 w4 B.3
u22 B.3 W5 A3
u23 D3 W6 A2
u24 D.3 w7 D1
u2s E3 wg C1
U26 ES3 we C4
v27 B.3 W10 C4
u2s c3 w11 B4
u2s D3
uao D3 Y1 E.2
U3t E3 Y300 Cz2
u32 EZ3
u33 B3
U34 B.3
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NOTES

1.

2.
3.

For an explanation of schematic symbols,
see "SCHEMATIC DIAGRAM NOTES" in Section 8.

Nominal value of RF choke is 2.5-6uH.

Chassis ground is achieved by mechanical contact th

rough
nuts holding PC board to cover and W14.

[solation (guard) trace.

. Reference designations on this service sheet C, CR, L, R and VR

Nave numbers ranging from 5B@ to 599 only.

Inverting input of U2l is internally connected to the output
pin 6.

LOGIC LEVELS

TTL
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Model 8657A Service

Service Sheet 13

LOW FREQUENCY LOOP PHASE DETECTOR, INTEGRATOR,
AND SAMPLE AND HOLD

PRINCIPLES OF OPERATION

General

The Phase Detector determines the phase difference between the VCO Divide-By-N.F., and reference
inputs. The VCO Divide-By-N.F. input pulse is the Low Frequency Loop VCO’s frequency divided
by an integer (N.), and a fractional part (F.) for fractional frequencies (refer to Block Diagram 3).
The Phase Detector’s output pulse width is proportional to the phase difference between the VCO
Divide-By-N.F., and the reference inputs. The pulse width determines the length of time current is
supplied by the Integrator to ramp its output voltage up. The Sample and Hold circuits stores the
Integrator’s output voltage on the Sample and Hold Capacitor. The voltage stored on the Sample and
Hold Capacitor is the tune voltage for the Low Frequency Loop VCO.

Phase Comparator

The Phase Comparator determines the phase difference between the VCO Divide-By-N.F. input and
the Reference input. The pulse width of the Phase Detector output represents the phase difference
between the two input signals. The phase of the VCO Divide-By-N.F. leads the phase of the reference
when the loop is locked. The clock enable inputs at pins 6 and 11 of ECL Master-Slave Dual D flip-flop
U1lA and U1B are dc biased just below the ECL low threshold, <3.3V, by dividing the +5 Vdc. The
+5 Vdc is divided by resistors R502 and R504 for U1A, and resistors R503 and R505 for U1B. The
common clock input at pin 4 of U1A and pin 9 of U1B are both held low by internal pull-down resistors.
With the common clock inputs low, U1A and U1B are clocked on the low to high transition of the clock
enable inputs at pin 6 of UlA and pin 11 of U1B. The logic levels at each D input is clocked to the Q
open emitter outputs. The Low Frequency Loop VCO’s output frequency is divided to narrow pulses
at a 100 kHz rate. Resistor R500 is an approximate 50 ohm termination for the VCO Divide-By-N.F.
input pulses, and capacitor C500 ac couples the pulses to the clock enable input at pin 6 of U1A. U1A
is clocked on the low to high transition, and when high resets U1B. The set input at pin 12 of U1B,
and the reset input at pin 4 of UlA are held low by internal pull-down resistors. Resistor R501 is an
approximate 50 ohm termination for the 100 kHz Reference input, and capacitor C501 ac couples the
Reference to the clock enable input at pin 11. The Reference input clocks U1B on the low to high
transition, and when high it sets UlA.

VCO Divide-By-N.F. Leads Reference

The VCO Divided-By-N.F. input pulses at a 100 kHz rate leads the 100 kHz Reference input in normal
operation. When the Low Frequency Loop is locked and the VCO’s frequency is 100 MHz, the 100 kHz
pulses lead the Reference pulses by approximately 8 degrees, 0.22 us. When the VCO’s frequency is
60 MHz, the VCO Divide-By-N.F. pulses leads the Reference pulses by approximately 13 degrees,
0.37 us.

When the VCO Divide-By-N.F. input leads the Reference input, normal operation, the VCO Divide-
By-N.F. input at pin 6 clocks U1A on the low to high transition. When high, the VCO Divide-By-N.F.
pulse resets U1B. When U1B is reset the output at pin 15 is low, and the output at pin 14 is high.
The low D input at pin 7 of UlA is then clocked to the output at pin 2 and is applied to the D input
at pin 10 of U1B. The Reference pulse at pin 11 of U1B clocks the low D input of U1B to the output
at pin 15 and sets UlA. The output at pin 2 of U1A is set high and the output at pin 3 is set low.
The next VCO Divide-By-N.F. input pulse clocks the low D input of UlA to the output at pin 2, and
resets the output at pin 15 of U1B low. Therefore, the output at pin 15 of U1B is always low when
the VCO Divide-By-N.F. input leads the Reference input. Refer to the Timing VCO Divide-By-N.F.
Leads Reference, Figure 1.
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REFERENCE . n
vCo
DIVIDE-BY-N.F. | g B n
UTA PIN 2 - U

UIB PIN 15 e—

Figure 1. Timing VCO Divide-By-N.F. Leads Reference.

The low output at pin 15, and the high output at pin 14 of U1B is the bias voltage for differential
switch transistors Q1 and Q2. The low output at pin 15 turns Q1 on, and the high output at pin 14
turns Q2 off. CR503 is turned on, and CR505 is turned off. The diodes remain in this condition unless
the Reference input pulse leads the VCO Divide-By-N.F. pulse.

‘The VCO Divide-By-N.F. pulse clocks the low D input to the output at pin 2 of U1A, and the output

at pin 3 of U1A high. The low output at pin 2, and the high output at pin 3 of U1A is the base voltage
for differential switch Q12 and Q4. The low output at pin 12 turns Q12 on, and the high output at pin 3
turns Q4 off. With no current through Q4, the bias voltage on the base of Q5 is approximately —0.4V
and the emitter voltage is then approximately —1.0V. The —1.0V turns CR502 off, and turns CR504 on.
The anode voltage of CR504 is approximately 0.0V. When the Bias pulse and API pulses are inactive
(refer to Service Sheet 12), the 5.4 mA’s of API 1 current is directed from the node between diodes
CR502 and CR504. With CR504 on, the Integrator supplies current for the API 1 current source. The
Integrator’s output voltage is ramped to a voltage dependent upon the phase error between the VCO
Divide-By-N.F. input and the Reference input. The Reference pulse sets UlA’s output at pin 2 high
and the output at pin 3 low. Transistor Q12 is turned off, and Q4 is turned on. The current through Q4
biases the base of Q5 at approximately +1.6V, and the emitter voltage is approximately +1.0V. The
+1.0V turns on CR502, and API 1 current is then supplied by Q5. When CR502 is turned on, CR504
can not be turned on. Refer to the Low Frequency Loop Timing Diagram, Figure 7.

Reference Leads VCO Divide-By-N.F.

The VCO Divided-By-N.F. input pulses at a 100 kHz rate leads the 100 kHz Reference input pulses in
normal operation. If the Reference pulses leads the VCO Divide-By-N.F. pulses, the speed-up circuit
of Q1 and Q2 will tune the VCO until the VCO Divide-By-N.F. input leads the Reference input. When
the Reference input leads the VCO Divide-By-N.F. input, the Reference clocks U1B on the low to high
transition and when high it sets UIA. The high D input at pin 10 of U1B is clocked to the output
at pin 15, and the output at pin 2 of UlA is set high. The VCO Divide-By-N.F. input will clock the
high D input of UlA to the output at pin 2, and will reset U1B. The output at pin 15 of U1B is then
reset low. The next Reference input clocks the high D input of U1B to the output at pin 15, and set
the output at pin 2 of UlA high. Therefore, the output at pin 2 of UlA remains high as long as the
Reference input leads the VCO Divide-By-N.F. input. Refer to Figure 2.

P
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UIA PIN 2 I

UtB PIN 15§ r M

Figure 2. Timing Reference Leads VCO Divide-By-N.F.

The speed-up circuit consists of differential switch Q1 and Q2, and diodes CR503 and CR505. The
speed-up circuit tunes the frequency of the VCO quickly until the VCO Divide-By-N.F. input to the
Phase Comparator leads the Reference. The high output at pin 15, and low output at pin 14 of U1B is
the base voltage for the differential switch. The Reference input clocks the output at pin 15 high, and
the output at pin 14 low. The high output at pin 15 turns Q1 off, and the low output at pin 14 turns
Q2 on. The collector voltage of Q2 rises above 0.0V. CR503 is turned off, and CR505 is turned on.
Current is directed through CR505 to the Integrator and the VCO’s frequency is increased. The VCO
Divide-By-N.F. input resets the output at pin 15 of U1B low, and the output at pin 14 high. Q1 is
turned on and Q2 is turned off. With no current through Q2, CR503 is turned on and CR505 is reverse
biased at approximately 0.5V. The speed-up circuit is active (on) until the VCO Divide-By-N.F. input
leads the Reference input.

The high output at pin 2, and low output at pin 3 of U1A is the base voltage for the differential switch,
transistors Q12 and Q4. The output at pin 2 remains high, and Q12 is off and Q4 is on. The current
through Q4 biases the base of Q5 at approximately +2.0V, and the emitter is biased at approximately
+1.0V. The +1.0V turns CR502 on to supply current to the API 1 current source. When CR502 is
turned on, CR504 can not be turned on. All current going to the Integrator is from the speed-up circuit.

This condition exists until the VCO Divide-By-N.F. input leads the Reference input, and lasts for a
number of milliseconds. The number of milliseconds is dependent upon the amount the VCO frequency
is changed.

Unlock Detection Comparators

The Low Frequency Loop Unlock Detection Comparators, USA and U9B, detect when the loop is
unlocked, light the unlock LED, and send an Out-Of-Lock (L) input to the Low Frequency Loop
Microprocessor. The positive input at pin 4 of U9A is fixed at approximately —0.3 Vdc divided from
—15 Vdc by resistors R525 and R527. The negative input at pin 10 of U9B is fixed at approximately
+0.87 Vdc divided from +5 Vdc by resistors R524 and R526. Resistor R521 and capacitor C504 average
the voltage at the collector of Q2 to detect an out-of-lock condition. Resistor R523 and capacitor C507
average the voltage at the emitter of Q5 to detect an out-of-lock condition. When the loop is uniocked,
either the negative input at pin 5 of U9A can go positive or the positive input of U9B can go negative
switching their output low, detecting an out-of-lock condition. The comparator’s output that is switched
low is dependent upon which input is leading. If the Reference input pulse is leading the VCO Divide-
By-N.F. input pulse, comparator U9A is switched. If the VCO Divide-By-N.F. pulse is leading, the
Reference pulse U9B is switched. The negative input of U9A is approximately —0.5V when the loop is
locked and changes to approximately +0.6 when the loop is unlocked. The Reference leads the VCO
Divide-By-N.F.. The positive input at pin 9 of U9B is approximately +1.0V when the loop is locked
and changes to approximately —1.0V when the loop is unlocked. The VCO Divide-By-N.F. leads the
Reference. In either case, the LED is turned on, and the Out-Of-Lock (L) input to the Microprocessor
is low.
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Integrator

The Integrator is a wide bandwidth fast settling Operational Amplifier and consists of dual FET U32,
transistors Q29, Q30, and Q31. The Integrator’s output voltage is determined by parallel capacitors
C508 and C509, and the input current. There are two current inputs to the Integrator, Bias Current
and Phase Detector controlled API 1 Current. After the Integrator’s output voltage has been sampled
by the Sample and Hold Circuits, Bias Current ramps the Integrator’s output voltage down to reset the
Integrator. The Phase Detector’s output pulse controls the length of time API 1 Current is supplied
by the Integrator. The Integrator’s output voltage is ramped up to a voltage dependent on the pulse
width of the Phase Detector’s output. The pulse width is determined by the phase difference between
the VCO Divide-By-N.F. and the input pulses.

FET Q32, is a common source, unity gain, high input impedance Buffer Amplifier for the Differential
Pair Q31C and Q31D. The gate at pin 3 of the dual FET Q32, is connected to ground, and the gate
at pin 6 is fixed at approximately 0.0V by feedback around the operational amplifier. The sources at
pins 4 and 1 are biased slightly above ground by approximately 1 mA of current through resistors
R529, R540, and the FET’s. The bias voltage for the dual FET sources is also the base voltage for the
Differential Pair Q31C and Q31D, and sets their bias conditions. Current through Q31C and Q31D is
approximately 4 mA each. The input at pin 6 of Q32 appears amplified and inverted at the collector of
Q31C and drives the emitter of Q30 like a common base amplifier. The input also appears amplified
but not inverted at the collector of Q31D, and drives the base of Q30 like a common emitter amplifier.
Driving both the emitter and the base increases the dc gain of the stage. Bias for Q30 is set by the
collector currents of Q31C and Q31D. Transistor Q29, is an active load and current source for Q30.
Q29 has a high output impedance so the load that Q30 sees is primarily the input impedance of the
Darlington dual emitter follower output stage Q31A and Q31B. Transistor Q30 supplies most of the
voltage gain of the amplifier. At higher frequencies the gain is reduced by capacitor C513 shunting
part of the signal to ground. Additional compensation is provided by capacitor C510 which shunts high
frequency signals on the collector of Q31D (base of Q30) to ac ground. Although Q30 is driven as a
common emitter and common base amplifier, at higher frequencies Q30 functions only as a common '
base amplifier with all of its input at the emitter. Emitter follower Q31A is biased by approximately
3 mA of current through resistor R559. Emitter follower Q31B is biased by approximately 6 mA of
current 1 mA through resistor R556 and 5 mA to the Sample and Hold Circuit. The output impedance
of an emitter follower can look inductive and cause ringing when driving capacitive loads. To correct
for this condition, RC networks of R557, C516 and R565, C518, connected to the output of the emitter
followers Q31A and Q31B, makes their output impedance look resistive at high frequencies.

Frequency Compensation RC Circuit of resistor R534 and capacitor C511 add Integrator gain at low
frequencies and improves the stability of the phase lock loop.

Sample and Hold

The Sample and Hold Circuit is activated by the Sample and Hold pulse, active high for two Chip
Clocks, from the Low Frequency Loop Fractional-N Controller. (Refer to Service Sheet 11, and the
Timing Diagram Figure 7.) At the termination of the Phase Detector pulse, the Integrator’s output
voltage is representative of the phase difference between the VCO Divide-By-N.F., and the Reference
input pulses to the Phase Detector. The first two Chip Clocks of each cycle, activates the Sample and
Hold Circuit, and the Integrator’s voltage is stored on the Sample and Hold capacitor C519. The VCO
is then phase locked to the correct frequency.

The TTL high (>+2.0V) Sample and Hold Pulse from the Fractional N Controller, turns Q44 off. Its
base voltage is changed from approximately —0.6V to approximately +1.5V. When transistor Q44 is
turned off, transistors Q40 and Q41 are also turned off. When transistors Q40 and Q41 are off, the two
FET switches Q34 and Q37 are closed (turned on). The Integrator’s output voltage is then applied to
capacitor C512 and to the Sample and Hold Capacitor C519. The capacitors then charge to the output
voltage of the Integrator. Transistor Q43 is turned on when transistor Q44 is turned off. Q43’s base
voltage changes from 0.0V to approximately +0.3V. When transistor Q43 is on, transistor Q39 and Q42

are also turned on. |
)
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When the Sample and Hold pulse is terminated, the base of transistor Q44 changes from approximately
+1.5V to approximately —0.6V. Q44 is turned on. The base voltage of transistors Q40 and Q41 is less
negative, and they are turned on. When Q40 and Q41 are turned on, the gate of FET switches Q34
and Q37 is 8V to 10V below their source voltage. The FET switches are opened (turned off). The
Integrator’s output voltage at this time is not sampled. Transistor Q43 is turned off when transistor
Q44 is turned on. Q43’s base voltage changes from approximately +0.3V to 0.0V. When transistor Q43
is off, transistors Q39 and Q42 are also turned off. One transistor of each differential pair, Q39 and
Q40, Q41 and Q42, Q43 and Q44, is on while the other transistor is off. With one transistor of the
differential pairs always on, there is a constant current through their emitter resistors R542, R560,
R544, and a constant voltage on their emitters.

Capacitor C517 reduces a spur caused by the gate to drain capacitance of FET switch Q37. The gate
to drain capacitance of Q37 provides an ac path to the Sample and Hold Capacitor C519 each time
FET switch Q37 is closed.

The gate voltage is changed at the start of each Sample and Hold pulse, and FET switch Q37 is closed.
Differential pair Q41 and Q42 are always in opposite states of on and off. Capacitor C517 provides an
ac path to the Sample and Hold Capacitor and an equal but opposite polarity pulse is applied to C519.
Resistor R562 is adjusted so that the pulses are equal, and since they are opposite in polarity the pulses
cancel. The adjustment of R562 determines the voltage at the collector of Q42 and the amplitude of
the pulse.

FET switches Q34 and Q37 must be biased when they are switched on during the Sample and Hold
cycle. They are biased where Vgs is just below 0.0V. The output voltage of the Integrator is at the
correct level to bias Q34, and the Sample and Hold voltage on C519 is at the correct level to bias
Q37. When the Low Frequency Loop is locked, the two voltages are equal. The Integrator’s voltage is
connected to the gate of Q34 by resistor R541, and the Integrator’s cycle is shown by the waveform at
TP11. Figures 3 and 4 show the waveform at TP11 and TP12 with the Low Frequency Loop locked
and a Signal Generator RF output frequency of 950 MHz. In Figures 5 and 6, the Signal Generator’s
RF output is 990 MHz. The voltage level shifts as the VCO’s TUNE VOLTAGE is changed to tune its
frequency 100 MHz to 60 MHz.

— e 2 s —  Je—2 s

Figure 3.0scilloscope Display of TP11 (dc coupled), Figure 4.0scilloscope Display of TP12 (decoupled)
W3 in W3A position, Low Frequency Loop locked, W3 in W3A position, Low Frequency Loop locked,

Signal Generator’s frequency 950 MHz.

Signal Generator’s frequency 950 MHz.
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Figure 5. Oscilloscope display of TP11 (dc coupled) Figure 6. Oscilloscope Display of TP12 W3 toW3A
W3 in W3A position, Low Frequency Loop locked, position, Low Frequency Loop locked,
Signal Generator’s frequency 990 MHz. Signal Generator’s frequency 990 MHz.

To apply the Sample and Hold voltage to the gate of Q37 is more difficult. By connecting the source of
Q37 to the collector resistors of Q41 and Q42 the Sample and Hold voltage would be connected to the
gate of Q37. However, one transistor of the differential pair Q41 and Q42 is always on and the Sample
and Hold Capacitor C519 would be quickly discharged through either Q41 or Q42. The voltage on the ‘
Sample and Hold Capacitor must be constant between samples so that the VCO frequency does not
change. To prevent the voltage on C519 from changing, C519 is connected to a unity gain high input
impedance Buffer Amplifier U21. The output of the Buffer Amplifier is connected through transistor
Q38 back to the collector resistors of Q41 and Q42. The Sample and Hold voltage biases the gate of
Q37 during the Sample and Hold pulse, and will not discharge the Sample and Hold Capacitor C519.
Transistor Q38 reduces the amount of current U21 must supply. The output of U21 is also the TUNE
VOLTAGE for the Low Frequency Loop VCO, and the Pedestal adjustment is adjusted for a continuous
Sample and Hold voltage.

Two FET switches Q34 and Q37 are used to reduce feedthrough of the Integrator’s voltage when the
FET switches are off. With the FETs turned off there is still approximately 1 to 2 pF of source-to-drain
capacitance. The FET's source-to-drain capacitance forms an ac voltage divider with capacitors C512
and C519 isolating the Integrator’s changing voltage during the time of each cycle that the Sample and
Hold operation is turned off. If the feedthrough was not reduced, there would be high 100 kHz and
API spurs.
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TROUBLESHOOTING

Procedures for checking part of the A3 Low Frequency Loop 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, (1) . Transistor bias voltages are shown without tolerances.

Troubleshooting Help

Block Diagram 3
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Digital Multimeter .. ... . i HP 3466A
OSCIlOSCODE o oottt HP 54100A
Frequency Counter ..ot e HP 5328A
AUIO SOUICE - . vttt e e HP 8903B
Oscilloscope 1 Megohm Probe Pod Chan 2 ...t HP 54003A

Oscilloscope Probe . ... i HP 54003-61617

Phase Detector, Integrator, Sample and Hold

1. The Phase Detector, Integrator, and Sample and Hold circuits are checked for proper operation
with the Low Frequency Loop unlocked.

2. Remove jumper A3W6 (refer to Service Sheet 14). The TUNE VOLTAGE input to the Low
Frequency Loop VCO at feedthrough capacitor C100 goes to approximately 0.0V (refer to Service
Sheet 9).

3. Set the RF output frequency of the Signal Generator to 990 MHz.

4. Set the Oscilloscope as follows:

Chan 1

Ch 1 Display ..ottt . off
Chan 2 ‘

Ch 2 Mode .. ..o e e Normal
Ch 2 DaSDlaY ..t e On
VO T S DIV L e e e e e e e 500 mV
OFF ST e e 3.0V
Timebase

SE C DIV 20 ns
DE LAY e 0.0s
Delay Ref at . ..o Center
ST « Trg'd
Trigger

Trigger Mode . ...t Edge
B 2 1= 5 Chan 2
TRIG LEVEL ... e e '3.5V
S 10 o T Pos
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Display

Display Mode. . .....ooiiiii i e e e e e e e Normal
DISP LAY TIME . .. ittt e ettt ettt et et e e et et e 400 ms
o) 0] Aol -] off
Graticle . .o e e e e On

5. Check for the VCO Divide-By-N.F., and the 100 kHz Reference pulses at pin 6 and pin 11 of
Ul. The pulses are ECL logic, appear every 10 us, and are narrow. They must be present for the
Phase Detector to work.

6. Set the Signal Generator’s frequency increment to 10 MHz.

7. Connect Chan 2 to W5. If the voltage displayed on the oscilloscope is +10V, increment the Signal
Generator’s frequency DOWN 10 MHz. The voltage on the oscilloscope should change to —10V.
If the voltage displayed is —10V increment the frequency up and voltage should change to +10V.

8. The voltage on the oscilloscope should change from +10 to —10V as the frequency is incremented
UP and DOWN 10 MHz. The Phase Detector, Integrator and Sample and Hold circuits are all
working correctly. The +10V to —10V is the maximum swing of the Integrator.

(v2) Phase Detector

1. With the Low Frequency Loop VCO and Signal Generator set-up the same as for steps 2 through
3 of , the Phase Detector is checked.

2. Increment the frequency UP 10 MHz. The VCO Divide-By-N.F. input is leading the Reference
input.

3. Set the Oscilloscope as follows:

Chan 1

Ch 1 DaSPlaY . oottt e e e Off
Chan 2

Ch 2 MoOde ... e e e Normal
L] T 0 D1 o) - P On
N0 54 7 ) O P 500 mV
[0 ) 2 2 PO ov
Timebase

SEC DIV e e 10 ps
DE LAY L e e e e 0.0s
Delay Ref at .. ..ot i et e e Left
Y « XU A Auto
Trigger

Trigger Mode . ... i e e e e e e e Edge
0 278 T Chan 2
TRIG LEVEL ... i i e s e e e e e ettt 500 mV
1) 0] TG Pos
Display

Display Mode . ..o e e e e e Normal
DISPLAY TIME. ... . i e 200 ms
SpHt SCreen ... i Off
L5 2 14 ) OO On
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. Connect Chan 2 to TP1 (PHASE DET). The pulses at TP1 should be from +1V to —1V and are

unstable since the loop is not locked.

. If the pulses are not present at TP1, check that the output of U1A is changing between ECL high

and low.

. Check that the base of Q4, and Q12 is being pulsed from approximately +3V to approximately

+4V. Check that the base of Q5 is being pulsed from approximately —0.6V to approximately +2V.
Check that the base of Q6 is being pulsed from approximately —2V to approximately +0.6V.

7. Pin 9 of U9B is also pulsed, and the out-of-lock LED (DS500) is on.

10.
11.
12.

. Connect Chan 2 to TP2 (SPEEDUP). The pulses at TP2 should be approximately OV to +5V

and unstable since the loop is not locked.

. If the pulses are not present at TP2, check that the output of U1B is changing between ECL high

and low.

Check that the base of Q1 and Q2 is being pulsed from approximately +3V to approximately +4V.
Pin 5 of U9A is also pulsed and the out-of-lock LED (DS500) is on.

Reinstall jumper A3W6.

3 Integrator

1.

2.

4.
S.

Remove jumper A3W1 from position W1A and install A3W1 in position W1B. Remove A3W3
from the W3A position.

Connect a 1 kHz 0.1V signal from the audio source to A3W1.

Table 1. Integrator Voltages with W1 in W1B Position.

. Connect Chan 2 of the oscilloscope to TP13. The output at TP13 should be a 500 mVpp,

Transistor Emitter (Vdc) Base (Vdec) Coflector (Vdc)
Q31C Pin 10. -0.75 Pin 9. -0.025 Pin 8, +125
Q31D Pin 12, -0.75 Pin 13. -0.025 Pin 14, -12.0
Q30 — -12.5 — -11.9 — -1.3
Q29 —  -132 —  -125 — -13
Q31A Pin 3. -05 Pin 2. -12 Pin 1, ~14.0
Q31B Pin 5 -0.007 Pin 6 -06 Pin 7, +14.0

1 kHz
signal. ;

Measure the transistor voltages according to Table 1.

Reinstall A3W1 to position W1A (normal operation).

Sample and Hold

1.

2.
3.

Install A3W3 in the W3B position. +5V(F2) is thus connected to the input of the Sample and
Hold circuit.

Connect Chan 2 of the oscilloscope to TP23. The output at TP23 should be +5V (+5V at W5).

If +5V is not present at TP23, check the Sample and Hold pulse at TP22 (SAMPLE). Verify
that the waveform in Figure 8 is correct. (The VCO frequency with W6 removed and the Signal
Generator’s frequency will affect the time between pulses.)
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4. Verify tha