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SECTION VI
REPLACEABLE PARTS
6-1.  INTRODUCTION

This section contains information for ordering parts. Table 6-1 lists reference designations, and
Table 6-2 lists abbreviations used in the parts list and throughout the manual. Table 6-3 lists all
replaceable parts in reference designator order. Table 6-4 contains the names and addresses that
correspond to the manufacturer’s code numbers.

6-2. ABBREVIATIONS

Table 6-2 lists abbreviations used in the parts list, schematics, and throughout the manual. In
some cases, two forms of the abbreviation are used, one all in capitals letters, and one partial or
no capitals. This occurs because the abbreviations in the parts list are always all capitals.
However, in the schematics and other parts of the manual, other abbreviation forms are used
with both lower case and upper case letters.

6-3. REPLACEABLE PARTS LIST

Table 6-3 is the list of replaceable parts and is organized as follows:

a. Electrical assemblies and their components in alphanumeric order by reference
‘ designation.

b. Chassis-mounted parts in alphanumeric order by reference designation.

c. Mechanical parts.

The information given for each part consists of the following:

The Hewlett-Packard part number.
Part number check digit (CD).
The total quantity (Qty) for the entire instrument except for option assemblies.
The description of the part.
* A typical manufacturer of the part in a fivedigit code.
The manufacturer’s number for the part.

o

IR~

NOTE

The total quantity for each part is given only once, that is. at
the first occurrence of the part number in the list. The total
quantities for optional assemblies are totalled by assembly
and not integrated into the standard list.

6-4. FACTORY SELECTED PARTS (*)
Parts marked with an asterisk (*) are factory selected parts. The value listed in the parts list is

the nominal value. Refer to Sections V and VI of thic  -nual for information on determining
what value to use for replacement.
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6-5. PARTS LIST UPDATING (MANUAL UPDATES)

Production changes to the Signal Generator made after the publication date of this manual are
accompanied by a change in the serial number prefix. Changes to the parts list are recorded by
serial number prefix on an addition or replacement page(s). The MANUAL UPDATE pages can
be ordered by filling out and returning the DOCUMENTATION UPDATE SERVICE REQUEST
reply card found in the beginning of this manual

6-6. ILLUSTRATED PARTS BREAKDOWNS

Most mechanical parts are identified in Figures 6-1 through 6-8. These figures are located at
the end of the replaceable parts table.

6-7. ORDERING INFORMATION

To order a part listed in the replaceable parts table, include the Hewlett-Packard part number
(with the check digit) and the quantity required. Address the order to the nearest
Hewlett-Packard office. The check digit will ensure accurate and timely processing of your
order.

To order a part that is not listed in the replaceable parts table, include the instrument model
number, instrument serial number, description and function of the part, and the quantity of
parts required. Address the order to the nearest Hewlett-Packard office.

NOTE

Within the USA, it is better to order directly from the HP
Parts Center in Mountain View, California. Ask your nearest
HP office for information and forms for the “Direct Mail
Order System"”.

6-8. RECOMMENDED SPARES LIST

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. A complimentary copy of the "Recommended Spares" list
may be requested from your nearest Hewlett-Packard office.

When stocking parts to support more than one Signal Generator 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.

Model 8656B
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Table 6-1. Reference Designations

Replaceable Parts

REFERENCE DESIGNATIONS

A, assembly E..oovivinin miscellaneous P .o electrical connector U......... integrated circuit:
AT ...... attenuator; isolator; electrical part (movable portion); microcircuit
termination F ot fuse plug Voo electron tube

B..oooviiiiinn fan; motor FL ..o fiter Q... transistor; SCR: VR........ voltage regulator:
- 1 S battery o hardware triode thyristor; FET breakdown diode
C it capacitor HY ..o circulator 2 resistor W....... cable; transmission
CP i coupler J ool electrical connector RT ..iiiil thermistor path; wire
CR............ diode; diode (stationary portion); S i switch X o .. socket

thyristor; varactor jack D S transformer ) 2 crystal unit (piezo-
oC....... directional coupler L S relay ™ ..c0..e. terminal board electric or quartz)
OL ......aiil delay line Loveeevnnnns coil; inductor TC .oovvnll thermocouple Z ....... tuned cavity; tuned
DS ........ ... annunciator; M e meter TP i test point circuit

signaling device MP .......... miscellaneous

(audible or visual); mechanical part

lamp; LED

Table 6-2. Abbreviations (1 of 2)
ABBREVIATIONS

A ampers COEF ........... coefficient EDP ......... electronic data INT ...l internal
ac ....... atternating current COM ............. common ing - kilogram
ACCESS ......... accessory COMP ......... composition ELECT .......... electrolytic kHz ............L kilohertz
ADJ ............ adjustment COMPL ........... compiete ENCAP ........ encapsulated K o kilohm
AD ........ analog-to-digital CONN ........... connector EXT ..ooiiiet extarnal KV o kilovoit
AF ......... audio frequency CP .......... cadmium pilate F oiiiiiiiiininnnes farad - pound
AFC ............. automatic CRT ....... cathode-ray tube FET .... field-effect transistor LC...oovvnit inductance-

frequency controi capacitance
AGC......... automatic gain light-emitting diode

control [ low frequency
AL ...l aluminum  cw ..............clockwise @ FM ....frequency modulaion LG ................... long
ALC......... automatic level cm..............centimeter FP .............frontpanel LM ............... left hand

control = DJ/A ........digitalto-analog FREQ............frequency LM .................. limit
AM . ... ampiitude modulation linear taper (used
AMPL ............. amplifier dBm........decibelreferred g ................... gram in parts list)
APC ....... automatic phase GE ............. germanium LK WASH ...... lock washer

control dac ........... direct current GHz ............. gigahertz Lo ...... low; local oscillator
ASSY ........... assembly deg..... degree (temperature [ glass LO0G ....... logarithmic taper
AUX ......... «. ... Buxiligry interval or difference) GRD ............ ground(ed) (used in parts list)
- 1« average e degree (plane Mo henry [+« JE N logarithm(ic)
AWG ........ American wire angie) TN hour LPF ......... low pass filter

gauge C it degree Celsius HET ............ hetsrodyne LV .o low voltage
BAL .......... ... balance (centigrade) HEX ............. hexagonal m.......... meter (distance)
BCD .......... binary coded °F...oiee degree Fahrenheit HD ...t head mA............. milliampere

decimal b S degree Keivin HOW ............. hardware MAX ............. maximum
BD ............... board DEPC ..... deposited carbon HF .......... high frequency M. megohm
BECU ...... beryilium copper DET .............. detector HG ............... mercury MEG ....... meg (10€) (used
BFO ........ beat frequency diam.............. diameter HE o high in parts list)

oscillator DA ....... diameter (used in HP ......... Hewlett-Packard METFLM ........ metal film
BH ............ binder head parts list) HPF ........ high pass fiiter MET OX ...... metallic oxide
BKDN .......... breakdown DIFF AMPL ...... differentiat HR ........... hour (used in MF ...... medium frequency;
BP .............. bandpass amplifier parts list) microtarad (used in
BPF ......... bandpass filter div ... division HV ... high votitage parts list)
BRS ................ brass OPDT .......... doubie-poie, Mz .o Hertz MFR .......... manutacturer
BWO ....... backware-wave double-throw IC ... integrated circuit 117 T milligram

oscillator DR ..........iiine drive D ... inside diameter MHZ ............ megaherz
CAL ...l calibrate 0SB ....... double sideband IF ot intermediate mH . miltihenry
ceW ....... counter-clockwise DTL ........ diode transistor frequency mho ................. mho
CER .............. ceramic logic IMPG .......... impregnated mn ........... minute (time)
CHAN ............. channel DVM ....... digital voitmeter [ T incandescent ...’ ...... minute (plane angle)
CM ..ottt centimeter ECL ........ emitter coupled INCL ............. include(s) MINAT ........... miniature
CMO .... cabinet mount only logic INP . input mm............. millimeter
COAX .............. coaxial EMF ..... electromotive force INS ...l insulation

NOTE

All abbreviations in the parts list will be in upper-case.
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Table 6-2. Abbreviations (2 of 2)

0OBD .... order by description

NOTE
All sbbreviations in the parts list will be in upper-case.
MULTIPLIERS

Abbreviation Prefix Multiple
T tera 1012
G giga 10°
M mega 108
Kk kilo 108
da deka 10
d deci 10~1
c centl 102
m milll 10-3
» micro 1078
n nano 10-9
P pico 10-12
t femto 10718
a atto 10-18
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Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part | C . Mtr Mfr Part N
erenc umber
Designation Numoer |D | QY Description Code
A1 08656-60134 1 1 | XEYBOARD RSSEMBLY 28480 | 08656-60134
ALIL 1251-5823 | 0 1 | CONNECTOR 14-PIN M POST TWE 28480 | 1251-5923
A1S1 5080-9436 | 7| 8 | PUSHBUTTON SWITCH P.C. MOUNT 28480.| 5050-9438
5041-1805 | 8 1 | KEY HALF v 33480 | 5041-1805
A1S? 5060-9436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 23430 | 5060-3436
5041-1783 | 3 1 | kev maLF sea 28480 | 5041-1793
A1S3 5060-9435 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5060-3438
5041-1806 | 9 1 | KEY HALF MV 28480 | 5041-1806
1S 5060-9436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5060-9438
5041-1789 | 7 1 | KEY HALF STORE 28480 | 5041-1789
A1S5 5060-3436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5060-3435
5041-1807 | 0 1 | KEY HALF MICRO V 2sa80 | 5041-1807
RA1SE 5060-3436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5060-3436
5041-1790 | o 1 | KEY HALF RECALL 2se80| 5041-1730
A1S? 5080-9436 | 7 : PUSHBUTT(® SWITCH P.C. MOUNT 28480 | 5060-9436
5041-1792 | 2 1| KEY wALF AL 28480 | 5041-1792
A1S8 5060-9435 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5060-3435
S041-2887 | 8 1 | KEY W RF ON/OFF 28480 | 5041-2887
A1S8 5060-9436 | 7 PUSHBUTTON SUITCH P.C. HMOUNT 28480 | 5060-3635
5041-1796 | 6 1| kEY WALF me 28480 | 5041-17836
ALS10 5060-9436 | . ON SWTTCH P.C. MOUNT 23480 | 5060-9436
5041-1802 | 5 1 | XEY WALF oBA 28480 | 5041-1802
A1S11 5060-9436 | 7 CH P.C. MOUNT 28480 | 5060-3636
§041-1735 | 5 1 | KEY HALF KHZ 28480 | 5041-1795
A1s12 5060-9436 | 7 CH P.C. MOUNT 28480 | 5060-3436
5041-1803 | B 1 | Kev wALF oBF 28480 | 5041-1803
A1s13 5060-9436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5060-9436
5041-1800 | 3 1| KEY WALF % 28480 | 5041-1800
ALS1e 5080-9436 | 7 SWITCH P.C. MOUNT 38480 | 5050-3436
5041-18031 4 1 KEY HALF 0B 284890 5041-1801
ALSLS 5080-9636 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5060-3438
5041-1813 | 8 1 | KEY HALF aRRU H 28480 | S5041-1813
A1S16 5060-9436 | 7 ON SUITCH P.C. MOUNT 28480 | 5060-9436
g041-1808 | 7 1 | kEY waLF BF 28480 | 5041-1804
AS17 5060-3436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5060-3436
5041-1786 | 4 1 | KEY WALF 8 28480 | 5041-1786
A1S18 5060-3436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5050-3438
5041-178¢ | 2 2 | Kev wALF 28480 | 5041-178¢
A1519 5060-9436 | 7 SWITCH P.C. MOUNT 28480 | 5060-9438
5041-1783 | 1 1| KEV WALF § 28480 | 5041-1783
A1S20 5060-9436 | 7 SWITCH P.C. MOUNT 28480 | 5060-3435
5041-178¢ | 2 KEY HALF 6 - 28480 | S041-1784
A1S21 5060-9436 | 7 SUITCH P.C. MOUNT 23480 | 5060-3436
5041-1780 | 8 1 | kEv'HALF 2 28480 5043-1780
1522 5080-9436 | 7 SUITCH P.C. MOUNT 28480 | 5060-3438
5041-1781 | 9 1| ey wALF 3 28480 | 5041-1781
A1s23 5050-9436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5080-3435
5041-1787 | § 1 | KEY HALF (DECIMAL POINT) 28480| 5041-1787
A1s24 5060-9436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 38480 | 5060-3436
5041-1788 | & 1 | KEY HALF (MINUS SIGN) 2848  5041-1788
R1S2S 5080-9436 | 7 ON SWITCH P.C. MOUNT 28480 | 5060-9438
S041-181¢ | 8 1 | KEY WALF AMPTD 28480 | 5041-1814
A1526 5060-9436 | 7 PUSHBUTTON SWITCH P.C MOUNT 28480 | 5060-3438
5041-1785 | 3 1| KEY WALF 7 28480 | 5041-1785
A1S27 5060-9436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 |  5060-9436
: 5041-2856 | 1 8 | KEY MALF ARRW ON 38480 | 5041-288E
A1S28 5060-9436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 |  5060-3435
5041-1782 | 0 1| Kkev wALE # . 58480 | 5041-1782
A1529 5060-9438 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5060-3435
5041-2856 | 1 KEY HALF ARRW ON 28430 | 5041-2856
1530 5060-9436 | 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 | 5060-3436
5041-1779 | 5 1 | KEY WALF 1 28480 | 5041-1779

See introduction to this section for ordering information.

* Indicates factory selected value
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Table 6-3. Replaceable Parts

Mode! 8656B

Reference HP Part (o e Mfr
Designation Number 0 Qty Description Code Mfr Part Number
A1S31 S060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-943§
5041-18195 0 1 KEY SOF INCR SET 28480 5041-1815
A1S532 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-1778 4 1 KEY HALF 0 28480 5041-1778
R1S33 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-1627 2 1 KEY FULL BK FM 28480 5081-1627
A1S34 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-1630 7 1 KEY F DBL FREQ 28480 5041-1630
A1S35 5060~9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-2856 1 KEY HALF ARRUW DN 28480 5041-2856
A1S36 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-1808 1 1 KEY HALF CORRSE TUNE 28480 5041-1808
A1S37 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-2856 1 KEY MALF ARRW DN 28480 5041-2856
A1S38 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-2856 1 KEY HALF RRRW DN 28480 5041-2856
A1S39 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-1809 2 1 KEY HALF FINE TUNE 28480 5041-1809
R1S¢0 5060-9436 1 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-2856 1 KEY HALF RARRW DN 28480 5041-2856
A1S41 5060-9436 7 SWITCH P.C. MOUNT 28480 5060-9435
5061-1794 4 1 KEY HRLF EXT 28480 5041-1794
R1S42 S060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-3436
§041-1628 3 1 | KEY FULL BK AM 28480 5041-15628
A1S43 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-1810 5 1 KEY HALF INT 400MZ 28480 S041-1810
ALS4s 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-2856 1 KEY HALF ARRW DN 284%0 5041-2856
R1S45 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
S041-1811 6 1 KEY HALF INT 1 KHZ 28480 5041-1811
A1S46 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
5041-4537 9 1 KEY HALF SHIFT 28480 5041-4537
ALS4e? 5060-9436 7 N SWITCH P.C. MOUNT 28480 5060-9436
5041-1797 7 1 KEY HALF OFF 28480 5041-1797
A1S4s 5060-9436 7 ON SWITCH P.C. MOUNT 28480 5060-9436
§041-2896 1 KEY HALF RARRU DN 28480 5061-2856

See introduction to this section for ordering information.

* Indicates factory selected value



Model 8656B Replaceable Parts
Table 6-3. Replaceable Parts '
Reference HP Part | C i g Mfr Mfr Part Number
Designation Number |D | QY Description Code
23114 AND ABOVE
A2 08656-60176( 1 1 | OISPLAY RSSEMBLY 28480 08656-60176
2425ATO 250%
A2 08656-60126{ 1 1 DISPLAY RSSEMBLY 28480 08656-60126
A2C1 0180-0100 | 3 3 | CAPACITOR-FXD 4,7UF+-10X 3SVDC TR 56289 150D475%903582
R2C2 0160-4832 . 23 | CAPACITOR-FXD .01UF +-10% 100VOC CER 28480 0160-4832
A2C3 0160-4832 4 CAPACITOR-FXD .01UF +-10% 100vOC CER 28480 0160-4832
R2C4 0160-4832 4 CAPACITOR-FXD .01UF +-10X 100VOC CER 28480 0160-4832
R2CS 0160-4832 't CAPACITOR-FXD .0iUF +-10X 100vDC CER 28480 0160-4832
R2CB 0160-4832 . CRPRCITOR-FXD .01UF +-10% 100VDC CER 28480 0160-4832
R2C7 0160-4332 | ¢ CAPRCITOR-FXD .01UF +=10X 100VDC CER 28480 0160-4832
A2C8 0160-4832 . CRPRCITOR-FXD .01UF +-10X 100VDC CER 28480 0160-4832
A2C9 0160-4832 ot CRPRCITOR-FXD .01UF +-10X 100VDC CER 28480 0160-4832
R2C10 0160-4832 | ¢ CRPACITOR-FXD .0iUF +-10X 1060VDC CER 28480 0160-4832
R2C11 0160-4832 . CRPACITOR-FXD .0iUF +-10X 100VOC CER 28480 0160-4832
A2C12 0160-4831 | 3 1 | CAPACITOR-FXD 4700PF +-10X 100VDC CER 28480 0160-4831
R2C13 0160-4822 2 2 CAPRCITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4822
24254T0O 250%4
AD81-2 1990-0438 6 20 | LED-LAM LUM-INT=1MCD IF=20MR-MAX BVR=Sv | 28480 5082-4684
08656-20132 S 2 | LED mounT 28480 08656-20132
A41D83-20 1990-0486 8 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV | 28480 5082-4684
08656-20138| 1 18 | LED MOUNT . 28480 08656-20138
2517470 26354
A2D51-2 1990-0486 6 20 | LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV | 28480 5082-4684
08656-80020| 6 2 | LED mounT 28480 08656-80020
A42083-20 1990-0486 6 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=Sv | 28480 5082-468¢
1400-1008 1 18 | LED MOUNT : 28480 1400-1008
286374 AND adOVE
AD81-2 1990-0488 ] 20 | LED-LAMP LUM-INT=1MCD IF=20MR-MAX BVR=SV | 28480 5082-4684
08656-80022| 8 3 LED MOUNT 28480 08656-80022
A42DE3-10 1990-0486 6 LED-LAMP LUM-INT=1MCD IF=20MA-MAX BVR=SV | 28480 5082-4684
0340-1176 5 17 | LED MOUNT 28480 0340-1176
A20811 1990-0486 6 LED-LAMP LUM-INT=IMCD IF=20MR-MAX BVR=5V 28480 5082-4684
08656-80022| 8 LED MOUNT 28480 08656-80022
A3DS12-20 1990-0488 ] LED-LAMP LUM-INT={MCD IF=20MR-MAX BVR=5V 28480 5082-4684
0340-11786 | § LED MOUNT 28480 0340-1176
24235ATO0 25094
Yt 1251-5568 9 3 | comecTor s-PIN M POST TWE 28480 1251-5568
25114T0 26224
A211 1251-8843 9 3 CONNECTOR 10-PIN M POST TYPE 28480 1251-8843
26234 AND ABOVE ’ .
a2l 1251-8671 1 1 CONN-POST TYPE . 100-PIN-SPCG 10-CONT 28480 1251-8671
1251-5595 2 1 | POLARIZING KEY-POST CONN 28480 1251-5585
A2J2 1251-5922 9 2. | CONNECTOR 14-PIN M POST TYPE 28480 1251-5822
arPL 08656-00008| 2 4 | BRACKET FRONT 28480 08656-00008
2360-0113 2 78 | SCREW-MACH 6-32 .25-IN-LG PAN-HD-POZI 00000 | ORDER BY DESCRIPTION
See introduction to this section for ordering information. * Indicates factory selected value
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part o g Mfr M¢

. - r Part Number

Designation Number |D Qty Description Code

A2R1 1810-0273 g 1 NETWORK-RES 10 SIP470.0 OHM X § 01121 210R471

A2R2 1810-0665 3 1 N-R 820 8 PINS 28480 1810-0665

A2R3 0757-0279 0 9 RESISTOR 3.16K 1X .1256 F TC=0+-100 24545 C4-1/8-T0-3161-F

A2R4 0698-3161 9 3 RESISTOR 38.3K 1X .125W F TC=0+-100 24546 C4-1/8-T0-3832-F

AZRS 0757-0443 o 1 RESISTOR 11K 1X .125u F TC=0+-100 245486 €4-1/8-T0-1102-F

A2R6 1810-0402 6 13 NETWORK-RES 16-DIP330.0 OHM X 8 01121 3168331

A2R7 1810-0402 6 NETWORK-RES 16-DIP330.0 OMM X 8 0112l 3168331

ARS8 1810-0402 6 NETWORK-RES 16-0IP330.0 OHM X 8 01121 3168331

A2R3Y 1810-0402 5 NETWORK-RES 15-0IP330.0 OMM X 8 01121 3168331

A2R10 1810-0402 6 NETWORK-RES 16-DIP330.0 OHM X 8 01121 3168331

A2R1L 1810-0402 6 NETUORK-RES 16-DIP330.0 OHM X 8 01121 3168331

A2R12 1810-06402 6 NETUWORK-RES 16-0IP330.0 OHM X 8 01121 3168331

A2R13 1810-0402 6 NETWORK-RES 16-DIP330.0 OHM X 8 01121 3168331

A2R14 1810-0402 6 NETWORK-RES 16-DIP330.0 OHM X 8 01121 3168331

R2R1S 1810-0229 H 2 NETWORK-RES 8-SIP330.0 OHM X 7 01121 208R331

A2R1E 1810-0402 6 NETWORK-RES 16-DIP330.0 OHM X 8 01121 3168331

A2R17 1810-0402 6 NETWORK-RES 16-DIP330.0 QHM X 8 01121 3188331

AZR18 1810-0402 6 NETWORK-RES 16-0IP330.0 ONM X 8 01121 3168331

A2R19 0638-3446 3 5 RESISTOR 383 1X .125W F TC=0+-100 24546 €4-1/8-T0-383R-F

A2R20 0698-3441 8 8 RESISTOR 215 1X .1254 F TC=0+-100 24546 C4-1/8-T0-215R-F

A2R21 0698-3441 8 RESISTOR 215 1% .1254 F TC=0+-100 24546 C4 1/8-T0-215R-F

R2R22 1810-0403 7 s NETWORK-RESISTOR R1-R15: 330 OHMe-2% 01121 316R331

A2R23 1810-0402 [ NETWORK-RES 16-DIP330.0 OHM X 8 01121 3168331

A2R24 0698-3441 8 RESISTOR 215 1% .1254 F_TC=0+-100 24546 C4-1/8-T0-215R-F

R2R2S 0698~ 7235 6 1 RESISTOR 909 1X .05W F TC=0+-100 24546 €3-1/8-T0-909R-F

A2R26 0698-3438 3 6 RESISTOR 147 1X .1254W F TC=0+-100 24546 €4-1/8-T0-147R~F

A2R2? 1810-0229 s NETWORK-RES 8-SIP330.0 OHM X 7 01121 208A331

R2R28 1810-0280 8 1 NETWORK-RES 10-SIP10.0K OHM X 9 01121 210R103

R2R29 0698-7236 7 4 RESISTOR 1K 1X .05W F TC=0+-100 24546 €3-1/8-T0-1001-F

R2S1 3101-2692 9 1 SW-PB SPST RLT C 28480 3101-2692
5041-0944 4 1 KEY CRP “POUER" 28480 5041-0944

A2TPY 0360-0077 5 15 TERMINAL-STUD SGL-TUR SUGFRM-MTG 28480 0360-0077

A2TP2 0360-0077 s TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

R2TP3 0360-0077 s TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

R2TP4 0360-0077 S TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

R2TPS 0360-0077 s TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

R2TPE 0360-0077 s TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

R2TP7 0360-0077 5 TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 03600077

A2TP8 0360-0077 5 TERMINARL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

A2TPY 0360-0077 5 TERMINAL-STUD SGL-TUR SUGFRM-MTG 28480 0360-0077

A2TP10 0360-0077 5 TERMINAL-STUD SGL-TUR SUGFRM-MTG 28480 0360-0077

R2TP1L 0360-0077 S TERMINAL-STUD SGL-TUR SUWGFRM-MTG 28480 0360-0077

A2TP12 0360-0077 S TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

R2TP13 0360-0077 S TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

A2TP14 0360-0077 S TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

A2TP1S 0360-0077 H TERMINAL-STUD SGL-TUR SWGFRM-MTG 28480 0360-0077

RU1L 1820-2056 1 4 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS378N

R2U2 1820-1858 9 3 IC FF TTL LS D-TYPE OCTL 61295 SN74LS3TTN

AUl 1820-1975 1 2 IC SHF-RGTR TTL LS NEG-EDGE-TRIG PRL-IN 01295 SNT4LS165N

A2U4 1990-0751 ] 14 DISPLAY-NUM-SEG 14-CHAR .43-H RED 28480 1990-0751
1200-0859 4 14 SOCKET-IC 14-CONT DIP DOIP-SLDR 28480 1200-0858

A2U5 1990-0754 8 DISPLAY=-NU-SEG 14-CHAR .43-H RED 28480 1990-0751
1200-0859 It SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0859

A2UG 1990-0751 8 DISPLAY-NUM-SEG 14-CHRR .43-H RED 28480 1990-0751
1200-0859 4 SOCKET-IC 14-CONT DIP DIP-SLOR 28480 1200-0859

A2u7 1990-0751 8 DISPLAY-NUM-SEG 14-CHAR .43-H RED 28480 1990-0751
1200-0859 4 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0859

A2us 1990-0751 8 DISPLAY-NUM-SEG 14-CHRR .43-H RED 28480 1990-0751
1200-0859 4 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 17°9-0859

A2U9 1990-0751 8 DISPLAY-NUM-SEG 14-CHAR .43-H RED 28480 16 :4-0751
1200-0859 a SOCKET-IC 14-CONT DIP DIP-SLOR 28480 1200-0859

A2U10 1890-0751 g DISPLAY-NUM-SEG 14-CHRR .43-H RED 28480 1990-0751
1200-0859 . SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0858

See introduction to this section for ordering information.
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |C - Mfr M
erenc r Number
Designation Number |D | Q%Y Description Code Part Nu
A2ULL 1990-0751 | 8 DISPLAY-NUM-SEG 14-CHAR .43-H RED 28080 |  1990-0751
1200-0858 | o SOCKET-IC 14-CONT DIP DIP-SLOR 28480 |  1200-0853
A2U12 1990-0751 | 8 DISPLAY-NUM-SEG 14-CHAR .43-H RED 28480 | 1390-0751
1200-0859 | o SOCKET-IC 14-CONT DIP DIP-SLOR 28480 |  1200-0853
A2U13 1890-0751 | 8 DISPLAY-NUM-SEG 14-CHAR .43-H RED 28480 |  1390-0754
1200-0859 | 4 SOCKET-IC 14-CONT DIP OTP-SLOR 28480 |  1200-0853
R2U14 1990-0751 | 8 DISPLAY-NUM-SEG 14-CHAR .43-H RED 28480 |  1990-0751
1200-0859 | ¢ SOCKET-IC 14-CONT DIP DIP-SLDR 28480 |  1200-0858
A2u1S 1990-0751 | 8 DISPLAY-NUM-SEG 14-CHAR .43-H RED 28480 [ 1990-0751
1200-0858 | ¢ SOCKET-IC 14-CONT DIP DIP-SLOR 28480 |  1200-0853
A2U16 1390-0751 | 8 DISPLAY-NUM-SEG 14-CHAR .43-H RED 28480 |  1990-0751
1200-0859 | & SOCKET-IC 14-CONT OIP DIP-SLOR 28480 |  1200-0858
A2U17 1990-0751 | 8 DISPLAY-NUR-SEG 14-CHAR .43-M RED 28480 |  1990-0751
1200-0859 | 4 SOCKET-IC_ 14-CONT DIP DIP-SLOR 28480 |  1200-0859
A2U18 1820-1975 | 1 IC SHF-RGTR TTL LS NEG-EDGE-TRIG PRL-IN | 01295| SN74LS165N
A2U19 1820-1200 | § 1| IC INV TTL LS HEX 01295 | SN74LS0SN
A2U20 1820-0668 | 7 1 | IC BFR TTU NON-INV HE~ 1-INP 01295 | SN7407N
R2U2L 1820-2186 | 8 2 | IC ORVR TTL LED DRVR 7-INP 01295 | SN75497N
A2U22 1820-2186 | 8 IC DRVR TTL LED ORVR 7-INP 01295 | SN75497N
R20U23 1820-1433 | 6 2 | IC SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT | 01295 | SN7aLSigen
A2U24 1820-1433 | 6 IC SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT | 01285 | SN74LSi6N
A2U25 1820-1216 |3 s | 1€ 0COR TTL LS 3-TO-8-LINE 3-INP 01295 | SN74LS138N
A2U26 1820-1216 | 3 IC DCOR TTL LS 3-TO-8-LINE 3-INP 01295 | SN74LS138N
2027 1820-1413 | 2| 13 | IC DCOR CMOS BCD-TO-7-SEG 6-TO-7-LIN: U585 | CO4S11BE
A2u28 1820-1423 | ¢ 2 | IC AV TTL LS MONOST™ BFTRIG DUP' 01295 |  SN7aLS123N
A2U29 1820-1413 | 2 IC DCOR CMOS BCD-TC . -Seo 4-TO-7-LINE 3U585 | CDasIiBE
A2U30 1820-2056 | 1 IC FF TTL LS O-TYPE POS-EDGE-TRIG COM 01205 | SN74LS378N
R2U3L 1820-1413 | 2 IC OCOR CMOS BCD-TO-7-SEG 4-TO-7-LINE 3L585 | CDOS11BE
A2U32 1820-1413 | 2 IC DCDR CMOS BCD-TO-7-SEG 4-TO-7-UINE 3US85 | CDeSLiBE
A2U33 1820-1413 | 2 IC DCOR CMOS BCD-TO-7-SEG 4-TO-7-LINE 3Us85 | CDes1ieE
A2u3a 1830-1413 | 2 IC DCOR CMOS BCD-TO-7-SEG 4-TO-7-LINE 30585 | CDeS11BE
A2U35 1820-1413 | 2 IC OCOR CMOS BCD-TO-7-SEG 4-TO-7-LINE 3U385 | CD45118E
A2u36 1820-1413 | 2 IC DCOR CMOS BCD-TO-7-SEG 4-TO-7-LINE 3Lses | cpesiise
2037 1820-1413 | 2 IC OCDR CMOS BCD-T0-7 SF- 4-TO-7-LINE 30585 | CDeS11BE
A2U38 1820-1413 | 2 IC DCOR CMOS BCD-TO-7-Sky $-TO-7-LINE 30585 | CDeS11BE
2039 1820-2086 | 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 | SN74LS378N
A2u40 1820-1413 | 2 IC DCOR CMOS BCD-TO-7-SEG 4-TO-7-LINE 31585 | CDAS11BE
A2Us1 1820-1013 | 2 IC DCDR CMOS BCD-TO-7-SEG 4-TO-7-LINE 3Ls8s | CDes11BE
2042 1820-1613 | 2 IC OCDR CMOS BCD-TO- /-SEG 4-TO-7-LINE 30888 | CDAS1iBE
A2Us3 1820-1858 |89 IC FF TTL LS D-TYPE OCTL 01295 | SN74LS377N
i

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part | C i g Mfr Mfr Part Number
Designation Number |[D | QY Description Code

25114 AND ABOVE

A2 08656-60179 | 4 1 LOW FREQUENCY LOOP ASSEMBLY 28480 08656-601739

2425470 25094

A2 08656-60129 | 4 1 LOW FREQUENCY LOOP ASSEMBLY 28480 08656-60129
A3RL 08656-60137) 4 2 BD, AY LF LP VCO 28480 08656-50137
A3C) 0160-4835 ? 56 CAPRCITOR-FXD .1UF +-10% 50VOC CER 28480 0160-4835
R3C2 0160-4834 6 16 CAPACITOR-FXD .047UF <-10X 100VOC CER 28480 0160~-4834
A3C3 0160-4834 6 CAPACITOR-FXD .047UF +-10X 100VDC CER 28480 0160-4834
R3C4 0160-4834 6 CAPRCITOR-FXD .047UF +-10X 100VDC CER 28480 0160-4834
R3CS 0160-4835 7 CRPACITOR-FXD .1UF +-10X S50VDC CER 28480 0160-4835
A3C6 0160-4834 6 CAPRCITOR-FXD .047UF +~10X 100VDC CER 28480 0160-4834
R3C7 0160-4835 7 CAPRCITOR-FXD .AUF +-10X 50VDC CER 28480 0160-4835
A3C8 0180-0197 8 7 CAPACITOR-FXD 2.2UF+=-10% 20VDC TR 56289 1500225X9020R2
A3C9 0180-2929 8 2 CAPACITOR-FXD 68UF+-10X 10VOC TA 28480 0180-2929
R3C10 0160-4834 [ CRPRCITOR-FXD .047UF +=-10% 100VOC CER 28480 0160-4834
R3C11 0160-4788 0 2 CRPACITOR-FXD 15PF +~5X 100VDC CER 0+-30 28480 0160-4789
A3C12 0160-4814 2 2 CRPACITOR~-FXD 150PF +-5X 100VDC CER 28480 0160-4814
A3C13 0160-4814 2 CAPACITOR-FXD 150PF +-5X 100VDC CER 28480 0160-4814
A3Ci4 0160-4834 6 CRPACITOR-FXD .047UF +-310%X 100VDC CER 28480 0160~-4834
A3C1S 0160-4834 6 CRPRCITOR-FXD .047UF 100VDC CER 28480 0160-4834
A3C16 0160-4834 6 CAPRCITOR-FXD .047UF +-10X 100VDC CER 28480 0160-4834
A3C17 0160-453S 4 ] CAPARCITOR-FXD 1UF +-10X 50VDC CER 28480 0160-4535
A3C18 0160-4822 2 CRPARCITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4822
A3C19 0180-0094 4 2 CAPACITOR-FXD 100UF+75-10X 25VDC AL 56289 30D0107G0250D2
R3C20 0160-4834 6 CAPARCITOR-FXD .047UF +-10% 100vDC CER 28480 0160-4834
A3C21 0121-0061 1 1 CARPACITOR-V TRMR-CER 5.5-18PF 350V 52763 304322 5.5/18PF NPO
R3C22 0160-4833 -] 3 CAPACITOR-FXD .022UF +-10X 100VDC CER 28480 0160-4833
R3C23* 0160-4805 1 1 CARPRCITOR-FXD 47PF +-5X 100VDC CER 0+-30 28480 0160-4805
A3C24 0160-4834 6 CRPACITOR-FXD .047UF «-10X 100VDC CER 28480 0160-4834
A3C2S 0160-4834 5 CRPRCITOR-FXD .047UF +~10X 100VDC CER 28480 0160-4834
A3C26 0180-0094 4 CAPARCITOR-FXD AUF+75-10% "¢ aL 56289 3001076025002
R3C27 0160~-4803 9 4 CAPACTTOR-FXD oePF +=-5X 100vUC CER 0+-30 28480 0160-4803
A3cas 0160-2436 0 1 CAPRC1iOR-FOTHRU 1OPF 20X 200V CER 28480 0160-2436
R3C29 0160-4834 6 CAPRCITOR-FXD .047UF +-10% 100VDC CER 28480 0160-4834
R3C30 0160-4834 6 CRAPACITOR-FXD .047UF +-10X 100VDC CER 28480 0160-4834
A3C31- 2

R3C99 NOT ASSIGNED i

R3C100 0180-0058 0 1 CAPACITOR-FXD SOUF+75-10X 25VDC AL 56289 300506G025CC2
gggm; 0180-2821 9 6 CAPARCITOR-FXD 22UF+-20% 35vDC TR 28480 0180-2821

102-

A3C199 NOT ASSIGNED

A3C200 0180-2208 6 S CAPACITOR-FXD 220UF+-~10X 10VDC TR 56289 1500227X9010S2
A3C201 0180-2208 6 CARPACITOR-FXD 220UF+~10X 10VDC TR 56289 1500227%9010S2
A3C202 0180-2144 9 2 CAPARCITOR~-FXD 200UF+75-10% 25VDC AL 56289 300207G025DHS
R3C203 0180-2144 9 CAPRCITOR-FXD 200UF+75-10% 25VDC AL 56289 300207G0250H9
R3C204 0160-4791 4 3 CAPACITOR-FXD 10PF +-5X% 100VDC CER 0+-30 28480 0160-4791
R3C205 0160-4834 6 CAPARCITOR-FXD .047UF +~-10X 100VOC CER 28480 0160-4834
R3C206 0160-4835 7 CRPARCITOR-FXD .iUF +~10X SOVDC CER 28480 0160-4835
R3C207 0160-4801 7 5 CRPACITOR-FXD 100PF +-5X 100VDC CER 28480 0160-4801
A3C208 0160-483§ 7 CARPACITOR-FXD ,1UF +-10X 50v0OC CER 28480 0160-4835
A3C209 0160-4835 7 CARPACITOR-FXD .IUF +-10X SOVOC CER 28480 0160-4835
A3C210 0160-4835 7 CRPACITOR-FXD .iIUF +-10X SOVOC CER 28480 0160-4835
A3C211 01650-483S 7 CRPACITOR-FXD .1UF +-10% SovDC CER 28480 0160-4835
ggggg 0180-2929 8 CAPACITOR-FXD 68UF+-10X 10VDC TR 28480 0180-2929
A3C299 NOT ARSSIGNED

A3C300 0160-483% 7 CAPACITOR-Fay .1UF +-10X S0VOC CER 28480 0160-4835
A3C301 0160-4786 7 3 CAPACITOR-FXD 27PF +-5X 100vDC CER 0+-30 28480 0160-4786
A3C302 0180-0291 3 ) CAPRCITOR-FXD 1UF+-10% 35VDC TA 56289 1500105X9035R2
A3C303 0160-4835 7 CRPACITOR-FXD .i1UF +-10% SOVOC CER 28480 0160-4835
R3C304 0160-4835 7 CAPACITOR-FXD .1UF +-10X 50VDC CER 28480 0160-4835

See introduction to this section for ordering information. * -~ ugates factory setected value



Replaceable Parts Model 8656B

Table 6-3. Replaceable Parts

Reference HP Part |C i Mfr Mt ‘
A > r Part Number
Designation Number |D | QtY Description Code a .
A3C305 0180-4835 | 7 CRPACITOR-FXD .1UF +-10X% SOVOC CER 28480 | 0160-4835
R3C308 0180-4835 | 7 CRPACITOR-FXD .1UF +-10X SOVOC CER 28480 | 0160-4835
R3C307 0160-4835 | 7 CRPRCITOR-FXD .1UF +-10X 50VOC CER 29480 | 0160-4835
R3C308 0180-1746 | § 6 | CAPRCITOR-FXD 15UF-10% 20VDC TR 56289 | 1500156X902082
A3C309 0160-4835 | 7 CRPRCITOR-FXD . 1UF +-10X SOVOC CER 28480 | 0160-4835
A3C310 0180-4835 | 7 CAPACITOR-FXD .1UF +-10% 50VOC CER 28480 | 0160-4835
AIC31L 0160-4835 | 7 CRPACITOR-FXD . 1UF +-10X SOVOC CER 28480 | 0160-4835
AIC312 0160-4803 | 9 CRPACITOR-FXD GBPF +-53 100VDC CER 0+-30 | 28480| o0160-4803
A3C313 0160-4835 | 7 CRPACITOR-FXD .1UF +-10X SOVOC CER 28480 | 0160-4835

RIC3 14~

A3C399 NOT RSSIGNED

RIC400 0180-2821 | 9 ITOR-FXD 22UF+-20% 35VOC TR 23480 | 0180-2821
RIC401 0180-2208 | 6 CAPACITOR-FXD 220UF+-10% 10VDC TR 56288 | 1500227X3010S2
A3C402 0160-4835 | 7 CAPACITOR-FXO .1UF +-10% S0VDC CER 28480 ] 0160-4835
R3C403 0180-2821 | 9 CRPRCITOR-FXD 22UF+-20% 35VDC TA 28480 | 0180-2821
A3C404 0160-4835 | 7 OR-FXD .1UF +-10% 50VDC CER 28480 | 0160-4835
A3C40S 0180-2821 | 9 CRPACITOR-FXD 22UF+-20% 3SVOC TR 28480 | 0180-2821
A3C408 0160-4835 | 7 CAPACITOR-FXD . IUF +-10% SOVOC CER 28480 | 0160-4835
R3C407 0160-4835 | 7 CRPACITOR-FXD . 1UF +-10X S0VOC CER 28480 | 0160-4835
A3C408 0180-2667 | 1 2 | CARPACITOR-FXD iSOUF+-10% 20VOC TA 56289 | 1500157X3020S2
A3C409 0160-5463 | S FXD 1F 10% 50VDC 28480] 0160-5468
A3C410 0160-4835 | ¢ FXD 1UF +-10% S0VOC CER 28480 | 0160-4535
A3ce11 0160-4835 | 7 CRPACITOR-FXD .1UF +-10% SOVOC CER 28480 | 0160-4835
R3Ce12 0180-0097 | 7 3 | CAPRCITOR-FXD 47UF+-10% 35VDC TR 56289 | 150D476X903552
A3C413 0180-2667 | 1 CAPACITOR-FXD 150UF+-10%X 20VDC TA 56289 |  150D157X9020S2
R3C414 0160-5088 | 6 1 | CAPACITOR-FXD .22UF +-10X S0VOC CER 16298 | CRCO5X7R224J050A
A3C41S 0160-4835 | 7 CRPACITOR-FXD . 1UF +-10X 50VDC CER 28080 | 0160-4835
RIC418 0160-4835 | 7 CRPACTTOR-FXD .1UF +-10X 50VDC CER 28480 | 0150-4835
R3C499 NOT ASSIGNED

RIC500 0160-4803 | 9 CRPACITOR-FXD 68PF +-5X 100VDC CER 0+-30 | 28480| 0160-4803
A3C501 0160-4803 | 9 CAPACTTOR-FXD E8PF -SX 100vDC CER 04-30 | 28480 0160-4803
R3C502 0180-2208 | & CRPACITOR-FXD 220UF+-10X 10VDC 56289 | 1500227X3010S2
A3C503 0160-4835 | 7 CRPACITOR-FXD . 1UF +-10% SOVDC R 28480 | 01§0-4835
RIC504 0160-4801 | 7 CRPACTTOR-FXD 100PF +-5X 100VOC CER 28480 | 0160-4801
R3C508 0180-4835 | 7 CAPACITOR-FXD .1UF +-10% S0VOC CER 28480 | 0160-4835
R3CS506 0180-4835 | 7 CRPACITOR-FXD .1UF +-10% SOVDC CER 28480 | 0160-4835
A3C507 0160-4801 | 7 CRPACITOR-FXD 100PF +-5% 100VDC CER 28480 | 0160-4801
R3C508 0160-4810 | 8 2 | CAPACITOR-FXD 330PF +~5X 100VOC CER 28480 | 0160-4810
/3C509 0160-4810 |} 8 CRPACITOR-FXD 330PF +-5X 100VDC CER 28480 | 0160-4810
R3C510 0160-4812 | 0 3 OR-FXD 220PF +-§X 100VDC CER - 28480 | 0160-4812

AICS 11 0160-5558 | 3 1 | cApRCITOR-FXD .GBUF +-5X 100VDC 28480 | 0160-5558
A3C512 0160-4801 | 7 CRPRCITOR-FXD 100PF +-5X% 100VDC CER 28480 | 0160-4801
A3C513 0160-4791 | 4 CRPACITOR-FXD 10PF +-5X 100VDC CER 0+-30 | 28480 | 0160-4781
A3C514 0160-4835 | 7 CRPACITOR-FXD .1UF +-10% 50VOC CER 28480 |  0160-4835
A3C515 0160-4835 | 7 CAPACTTOR-FXD .1UF +-10X 50VDC CER 28480 | 0160-4835

A3ICS 16 “0160-4812 | o© CRPACTTOR-FXD 220PF +-5X 100VOC CER 28480 | o160-4812
RIC517 0160-4799 | 2 1 | CRPRCITOR-FXD 2.2PF +-.25PF 100VDC CER 28480 | 0160-4799
AIC518 0160-4824 | 4 1 | CAPRCITOR-FXD 680PF +-§X 100VOC CER 28480 0160-4824
A3C519 0160-4808 | 4 2 | CRPACITOR-FXD 470PF +-5X 100VOC CER 28480 § 0160-4808
R3C520 0160-4835 | 7 OR-FXD .iUF +-10X 50VOC CER 28480 | 0160-483
AICs21 0160-4835 | 7 CAPACITOR-FXD .1UF +=10% 50VOC CER 28480 | 0160-4835
/3C599 NOT ASSIGNED

R3C600 0160-4835 | 7 CAPACITOR-FXD .1UF +-10X 50VDC CER 28480 |  0160-4835
A3C601 0160-4787 8 17 CRPACITOR-FXD 22PF +-5X 100VDC CER 0+~-30 28480 0160-4787
R3CE02 0160-4787 | 8 CRPACITOR-FXD 22PF +-5% 100VDC CER 0+-30 | 28480 | 0160-4787
A3C603 0160-4835 | 7 CRPACITOR-FXD .1UF +-10X 50VDC CER 28480| 0160-4835
AICE04 0160-3674 | 0 1 | CRPACITOR-FXD .47UF +-5X 100VDC 28480 | 0160-3674
A3CE05 0160-4835 | 7 CRPACITOR-FXD .iUF +-10X SOVOC CER 28480 | 0160-483S
A3CE08 0160-4835 | 7 CRPRCITOR-FXD .1UF +=-10% 50VOC CER 28480 | 0160-4835
A3C607 0160-3661 | 5 1 | cRPACITOR-FXD .1UF +-S§X SOVDC MET-POLYC 28480 | 0160-23661
R3CE08 0150-4787 | 8 CRPACITOR-FXD 22PF +-5% 100VDC CER 0+-30 | 28480 | 0160-4787
A3CE09 0160-4787 | 8 CRPACITOR-FXD 22PF +-5X 100VDC CER 0+-30 | 28480 | 0160-4787
R3C610 0160-4835 | 7 CRPACITOR-FXD .1UF +-10% 50VOC CER 28480 | 0160-4835
R3CE11 0160-3426 | 0 1 | CAPACITOR-FXD .027UF +=-2% 200VDC 28480 | 0160-3426

See introduction to this section for ordering information.

* Indicates factory selected value
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Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part | C o Mfr M§

. r Part Number

Designation Number |D | QY Description Code
A3C612 0160-4835 7 CAPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
R3C613 0180-2821 9 CAPRCITOR-FXD 22UF +-20X 35VDC TR 28480 0180-2821
R3C614 0160-4787 8 CAPACITOR-FXD 22PF +~-5% 100VDC CER 0+-30 28480 0160-4787
R3C61S 0160-4835 7 CRPACITOR-FXD .1UF +-10X 50VDC CER 28480 0160-483S
A3C616 0160-4787 8 CAPACITOR-FXD 22PF +-5X 100vDC CER 0+-30 28480 0160-4787
A3C617 0160-4835 7 CAPARCITOR-FXD . 1UF +-10X SOVDC CER 28480 0160-4835
AR3C618 0180-1746 5 CRPACITOR-FXD 15UF+-10X 20VDC TA 56289 1500156X902082
A3C619 0160-4787 8 CRPACITOR-FXD 22PF +~5X 100VOC CER 0+¢-30 28480 0160-4787
A3C620 0160~5853 1 1 CRPRCITOR-FXD SUF +-2X 500VDC MET-POLYC 28480 0160-5853
A3C621-
A3CE99 NOT ASSIGNED
R3IC700 0160-4835 7 CAPRCITOR-FXD .1UF +-10X S0VDC CER 28480 0160-4835
A3C701 0160-483% 7 CAPACITOR-FXD .iUF +-10% 50V0C CER 28480 0160-4835
RA3C702 0160-4835 7 CAPRCITOR-FXD .1UF +-10% 50v0C CER 28480 0160-4835
A3C703 0160-4835 7 CRPACITOR-FXD .1UF +-10X 50VDC CER 28480 0160-4835
R3C704 0160-4835 7 CAPACITOR-FXD .1UF +-10%X 50VDC CER 28480 0160-4835
R3C705 0160-4835 7 CAPACITOR-FXD .1UF +-10X 50VDC CER 28480 0160~4835
A3C706 0160-4835 7 CAPACITOR-FXD .1UF +-10X SOVDC CER 28480 0160-4835
A3C707 0160-4801 7 CRPACITOR-FXD 100PF +-5% 100VDC CER 28480 0160-4801
A3C708 0160-4565 -0 1 CAPACITOR-FXD 1000PF +-1X 100VDC CER 28480 0160-456S
A3C709 0160-4835 7 CARPACITOR-FXD .1UF +-10X% 50vDC CER 28480 0160-4835
A3C710 0160-4835 7 CAPRCITOR-FXD .1UF +-10X SOVDC CER 28480 0160-4835
A3C711 0160-4835 7 CRPRCITOR-FXD .1UF +-10X 50VDC CER 28480 0160-4835
A3CRL 1901-053¢ 3 20 DIODE-SM SIG SCHOTTKY 28480 1901-0539
R3CR2 1901~-0538 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
A3CR3 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
A3CR4 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1801-0539
A3CRS 1901-0050 3 58 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
R3CRB 1901-0050 3 DIODE-SWITCHING 80V 200MAR 2NS DO-35 28480 1901-0050
R3CR7 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
R3CRE 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1801-0539
R3CRY 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3%5 28480 1901-0050
A3CR10 1801-0880 ? 4 DIODE-GEN PRP 125MA DO-35 28480 1901-0880
A3CR11 1801-0880 7 4 DIODE-GEN PRP 125MA DO-35 28480 1901-0880
A3CR12 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO~35 28480 1801-0050

2425470 25424
AICRIZ 1801-0518 8 DIODE-SM SIG SCHOTTKY 28480 1901-0518
AICRIS 1901-0518 8 DICDE-SM SIG SCHOTTKY 28480 1601-0518
25494 AND ABOVE
A3CR13 NOT RASSIGNED
A3ICR?4 NOT RSSIGNED
A3CR1S 0122-0173 8 6 DIODE-VVC 29PF 10X C3/C25-MIN=5 BVR=30V 28480 0122-0173
A3CR16 1901-0050 3 DIODE-SWITCHING B8OV 200MA 2NS DO-35 28480 1901-0050
A3CR17 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ggg:ig 1801-0050 3 DICDE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A3CR199 NOT ASSIGNED
R3CR200 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ggggggé 1901-0050 3 DIODE-SWITCHING 80V 200MR 2NS DO-35 28480 1901-0050
A3CR399 NOT ASSIGNED
A3CR400 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
R3CR401 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
R3CR402 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
AR3CR403 1901-0539 3 OIODE-SM SIG SCHOTTKY 28480 1901-0539
A3CR404 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS 0O0-3S 28480 1901-0050
A3CR405 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0538
ggg_}:gg 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A3CR499 NOT ASSIGNED
A3CRS00 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3S 28480 1901-0050
A3CRS01 1901-0050 3 DIODE-SUITCHING 80V 200MA 2NS DO-35 28480 1801-0050
A3CR502 1801-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
A3CRS03 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539%
A3CR504 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
A3CRS0S 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0539
A3CRS06 1801-0538 3 DICDE-SM SIG SCHOTTKY 28480 1901-0538
See introduction to this section for ordering information. * Indicates factory selected value
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Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part | C inei Mér Mt
i i r Part Number
Designation Number |D | QY Description Code
R3ICRS07-
A3CR599 NOT ASSIGNED
R3CR600 1901-0050 3 DIODE-SWITCHING 80V 200MR 2NS DO-35 28480 1901-0050
R3CRE01 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
R3CRE02 1901-0880 7 4 DIODE-GEN PRP 125MA 0O-35 28480 1901-0880
A3CRE03 1901-0880 7 4 DIODE-GEN PRP 125MA D0-35 28480 1901-0880
A3CR604-
R3CR699 NOT RSSIGNED
R3CR700 1901-0050 3 DICDE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
R3CR701 1801-0050 3 DICDE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A3CR702 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A3CR703 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS 00-35 28480 1801-0050
R3CR704 1901-0539 3 DIODE-SM SIG SCHOTTKY 28480 1901-0538
A3CR70S 1801-0538 3 DIOOE-SM SIG SCHOTTKY 28480 1901-0539
A3CR706 1901-05389 3 DICDE-SM SIG SCHOTTKY 28480 1901-0539
A3CR707 1901-0539 3 OIODE-SM SIG SCHOTTKY 28480 1901-05389
A30S1-
A3DS499 NOT ASSIGNED
R30S500 1990-0517 4 1 LED-LRMP LUM-INT=3MCD IF=20MR-MAX BVR=S5V 28480 5082-4655
A3EL 9170-0847 3 1 CORE-SHIELDING BEROD 02114 56-590-65/38 PARYLENE
A3FLL 9135-0002 8 FILTER-LOW PASS SOLDER-TERMS 33095 §1~744-018
A3FL2 9135-0002 8 4 FILTER-LOW PRSS SOLOER-TERMS 33085 51-744-018
A3FL3 9135-0002 8 FILTER-LOW PASS SOLDER-TERMS 33085 §1-744-018
A3FL4 9135-0002 8 FILTER-LOW PASS SOLDER-TERMS 33088 51-744-018
2425470 25094
431 1253-5568 9 CONNECTOR 8-PIN M POST TYPE 28480 1251-5568
25114 AND ABOVE
A3 1251-5647 S CONNECTOR 10-PIN M POST TYPE 28480 1251-5647
A3J2 1250-0835 1 3 CONNECTOR-RF SMC ™M PC S0-OHM 28480 1250-083S
R3J3 1250-0835 1 CONNECTOR-RF SMC M PC 50-OHM 28480 1250-0835
R3J4 1250-0835 1 CONNECTOR-RF SMC M PC S0-OHM 28480 1250-0835
A3JS 1250-0828 2 ] CONNECTOR-RF SMC M SGL-HOLE-RR 50-0HM 28480 1250-0828
A3J6 1250-0828 2 CONNECTOR-RF SMC M SGL-HOLE-RR $0-OHM 28480 1250-0828
A3J7 1250-0828 2 CONNECTOR-RF SMC M SGL~HOLE-RR 50-OHM 28480 1250-0828
R3J8 1250-0828 2 CONNECTOR-RF SMC M SGL-HOLE-RR 50-OHM 28480 1250-0828
A3L1 9140-0394 2 3 INDUCTOR RF-CH-MLD B8ONH 5X .166DX.385LG 28480 9140-0394
A3L2 9140-0394 2 INDUCTOR RF-CH-MLD 680NH 5X .16EDX.385LG 28480 9140-0394
A3L3 9140-0394 2 INDUCTOR RF-CH-MLD 680NH 5X .166DX.385LG 28480 9140-0394
2425470 25424
AllLe 9140-0112 2 2 INDUCTOR RF-CH-MLD 4.7UH 10X 28480 9140-0112
25494 AND ABOVE
AlLe NOT ASSIGNED
A3LS 9140-0144 0 4 INDUCTOR RF-CH-MLD 4.7UH 10X .105DX.26LG 28480 9140-0144
*A3LS 9140-0140 17 2 INDUCTOR RF-CH-MLD 680NM 10X .10S5DX .26LG] 28480 9140-0141
A3L? PART IS ETCHED TRACE ON CIRCUIT BORRD
ggtg 9140-0141 7 INDUCTOR RF-CH-MLD G80NH 10X .105DX.26LG 28480 8140-0141
A3L199 NOT ASSIGNED
A3L200 9100-1618. b 9 INDUCTOR RF-CH-MLD 5.6UH 10X 28480 9100-1618
A3L201 Y100-1618 1 INDUCTOR RF-CH-MLD 5.6UH 10% 28480 9100~1618
A3L202 9100-1618 1 INDUCTOR RF-CH-MLD S5.6UW 10X 28480 9100-1618
A3L203 9100-1618 1 INDUCTOR RF~CH-MLD 5.6UM 10X 28480 9100-1618
A3L204 9100-3822 4 10 | INDUCTOR-FIXED 120-1300 HZ 28480 9100-3922
A3L205-
A3L299 NOT ASSIGNED
ggtggo 8100-3922 4 INDUCTOR-FIXED 120-1300 HZ 28480 9100-3922
1-
A3L399 NOT RSSIGNED
A3L400 9140-0129 1 3 INDUCTOR RF-CH-MLD 220UH SX .166DX.385LG 28480 9140-0129
A3L401 §100-1620 5 3 INDUCTOR RF~CH-MLD 15UW 10X .166DX.385LG 28480 9100-1620
A3L402 9140-0129 1 INDUCTOR RF-CH-MLD 220UH SX .166DX.385LG 28480 8140-0129
A3L403 9140-0129 1 INDUCTOR RF-CH-MLD 220UH SX .166DX.385LG 28480 9140-0129
R3L404 9100-1620 5 INDUCTOR RF-CH-MLD 15UH 10X . 1660X.385LG 28480 9100-1620
A3L40S-~
A3L499 NOT ASSIGNED
R3LS500 9100-1620 S INDUCTOR RF-CH-MLD 15UH 10X .166DX.385LG 28480 9100-1620
A3L50L 9100-3922 4 INDUCTOR-FIXED 120-1300 HZ 28480 9100-3922
R3LS02 9100-3922 4 INDUCTOR-FIXED 120-1300 HZ 28480 9100-3922
See introduction to this section for ordering information. * Indicates factory selected value
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Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part | C i Mfr Mfr Part Number

Designation Number |D | @Y Description Code

A3L503 9100-3922 | INDUCTOR-FIXED 120-1300 HZ 28480 |  9100-3922
A3MPL 08656-00126( 5 2 | cover ToP 28480 |  08556-00126
A3MP2 2360-0277 | 8 SCREW-MACH 6-32 .312-IN-LG HEX-HO-SLT . 00000 | OROER BY DESCRIPTION
A3MP3 08656-00044 & 2 | FENCE LFL SHLD 28480 |  08655-00044
A3MPa 08656-00128 7 2 | CcovER FRAME 28480 | 08656-00128
A3MPS 2950-0078 | 8 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 |  2950-0078
A3MPE 2190-0124 | & WASHER-LK INTL T NO. 10 .19S-IN-ID 28480 |  2190-0126
A3MP7 2190-0009 | o 8 | WASHER-LK INTL T NO. 8 .168-IN-ID 28480 |  2190-0009
A3MP8 2580-0002 | ¢ 8 | NUT-HEX-DBL-CHAM B8-32-THD .085-IN-THK 28480 |  2580-0002
A3MPg 08656-00127| 6 2 | cover sotTon 28480 |  08655-00127
A3MP10 1400-0966 | 8 | 12 | CLIP-CMPNT .17-.185-0IR .195-uD STL 31506 | 6015-13AT
A3aL 1853-0405 | 9| 12 | TRANSISTOR PNP SI PD=300M4 FT=850MHZ 0s713| 2ne209
A3G2 1853-0405 | 8 TRANSISTOR PNP SI PD=300MJ FT=850MHZ 0s713( 2ne208
A3Q3 1854-0810 | 2 5 | TRANSISTOR NPN SI PD=625My FT=200MHZ 28480 | 1854-0810
R34 1853-0405 | 9 TRANSISTOR PNP SI PD=300Ms_FT=350MHZ 08713 |  2N2209
A3Q5 1854-0803 | 9 8 | TRANSISTOR NPN 2N2369R SI TO-18 PD=360Mu | 28480 | 1854-0809
A306 1853-0405 | 9 TRANSISTOR PNP SI PD=300M4 FT=g850MHZ 0a713| 2ne209
A3a7 1855-0276 | 6 9 | TRANSISTOR J-FET 2N4416A N~CHAN D-MODE 01235 | 2N4a1gA
A3a8 1855-0276 | 6 TRANSISTOR J-FET 2N4416R N-CHAN D-MODE 01295 | 2nesicA
A309 1855-0276 | 6 TRANSISTOR J-FET 2N6416R N-CHAN D-MODE 01295 | 2Nes1gA
A3Q10 1853-0281 | 8 9 | TRANSISTOR PNP 2N2907A SI TO-18 PD=400Mu | 04713 | 2N2907A
A3a1L 1853-0458 | 3 6 | TRANSISTOR PNP SI PD=625M4 FT=200MHZ 28080 |  1853-0459
A3Q12 1853-0605 | 8 TRANSISTOR PNP SI PD=300MJ FT=850MHZ 06713 |  2N4209
A3Q13 1854-0810 | 2 TRANSISTOR NPN ST PD=625My FT=200MHZ 28430 |  1854-0810
A3Q14 1854-0810 | 2 TRANSISTOR NPN SI PO=625My FT=200MHZ 28480 (  1854-0810
A3als 1855-0276 | & TRANSISTOR J-FET 2N4416R N-CHAN D-MODE 01295 | 2naa1sR
3016 1855-0276 | & TRANSISTOR J-FET 2N4416A N-CHAN D-MODE 01295 | 2nes1sA
3017 1855-0276 | 6 TRANSISTOR J-FET 2N4416A N-CHAN D-MODE 01285 [ 2Nes1gA
A3018 1853-0281 | 9 TRANSISTOR PNP 2N2907R SI TO-18 PD=400Md | 04713 | 2N2907R
A3Q19 1855-0276 | & TRANSISTOR J-FET 2N4416A N-CHAN D-MODE 01295 | 2nas1sA
3020 1853-0459 | 3 TRANSISTOR PNP SI PD=525Mu FT=200M4Z 28480 | 1853-0459
A3Q21 1853-0586 | 7 1 | TRANSISTOR-DUAL PNP 2N3808 TO-78 aN3808 |  1853-0534
A3022 1854-0809 | 9 TRANSISTOR NPN 2N2369R SI TO-18 PD=360MJ | 28480 | 1854-0809
A3Q23 1854-0809 | 9 TRANSISTOR NPN 2N2369R SI TO-18 PD=360MJ | 28480 | 1856-0809
A3024 1854-0809 | 9 TRANSISTOR NPN 2N2369A SI TO-18 PD=360M4 | 28680 | 1854-0809
A3025 1853-0281 | 9 TRANSISTOR PNP 2N2907R SI TO-18 PD=400Mu | 04713 | 2N2907R
A3026 1858-02717 | 7 1 | TRANSISTOR J-FET 2N5268 P-CHAN D-MODE 04713 |  2ns268
A3Q27 1853-0281 | 9 TRANSISTOR PNP 2N2907R SI TO-18 PD=a0omu | 04713 | 2n2307A
A3Q28 1853-0281 | 9 TRANSISTOR PNP 2N2907R SI TO-18 PD=400M4 | 04713 | 2n2807A
A3Q29 1858-0401 | 7 1 | TRANSISTOR NPN-SI TO-72 PD=200Mu 28480 | 1854-0401
A3Q30 1853-0430 | 0 2 | TRANSISTOR PNP 2N4859 SI TO-72 PO=200My | 04713 | 2N@gss
3031 1858-0087 | 3 1 | TRANSISTOR ARRAY 14-PIN PLSTC TO-116 28480 |  1858-0087
A3Q32 1855-0418 | 8 1 | TRANSISTOR-JFET DURL N-CHAN D-MODE SI 28480 |  1855-0418
A3Q33 1853-0430 | o TRANSISTOR PNP 2N4953 SI TO-72 PD=200Mm4 | 04713 | 2N49sg
A3Q34 1855-0276 | 6 TRANSISTOR J-FET 2N4416A N-CHAN D-MODE 01295 | 2Neal6R
A3Q35 1855-0420 |2 7 . | TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01295 | 2Na391
A3Q36 1853-0405 | 9 TRANSISTOR PNP ST PD=300Mu FT=850MHZ 0s713| 2ne209
A3037 1855-0276 | 6 TRANSISTOR J-FET 2N@416R N-CHAN D-MODE 01235 | 2N8416R
A3Q38 1854-0877 | 7 2 | TRANSISTOR NPN 2N2222R SI TO-18 PD=500M4 | 04713 | 2N2222R
A3Q39 1854-0809 | 9 TRANSISTOR NPN 2N2369A SI TO-18 PD=360Ms | 28480 | 1854-0809
A3Q40 1854-0809 | 9 TRANSISTOR NPN 2N2369R SI TO-18 PO=360M4 | 28480 | 1854-0808
A3Q41 1854-0809 | 9 TRANSISTOR NPN 2N2369A ST TO-18 PD=350M4 | 28480 | 1854-0809
A3042 1854-0808 | 9 TRANSISTOR NPN 2N2369A SI TO-18 PD=360M | 28480 | 1854-0809
A3043 1853-0281 | 9 TRANSISTOR PNP 2N2907A ST TO-18 PD=400Mu | 04713 | 2N2907R
A3Q44 1853-0281 | g TRANSISTOR PNP 2N2307R SI TO-18 PD=400M4 | 04713 | 2N2807A
A3Q45 1853-0853 | 3 TRANSISTOR PNP SI PD=625My FT=200MHZ 28480 |  1853-0459
A3046 1858-0810 | 2 TRANSISTOR NPN SI PD=625Md FT=200MHZ 28480 |  1854-0810
A3Q47 1854-0345 | 8 3 | TRANSISTOR NPN 2NS178 SI TO-72 PD=200MJ | 04713 | 2N5179
A3048 1853-0405 | 9 TRANSISTOR PNP SI PD=300MJ_FT=850MHZ 04713 |  2N4209
A3Q49 1853-0281 | 9 TRANSISTOR PNP 2N2907A SI TO-18 PD=400Mu | 04713 2N2807A
A3QS0 1854-0247 | 9 3 | TRANSISTOR NPN SI TO-38 PO=1u FT=800MHZ | 28480] 1854-0247
A3Q51 1853-0405 | 9 TRANSISTOR PNP SI PD=300My FT=850MHZ 087131  2N8208
A3052 1853-0405 | 3 TRANSISTOR PNP SI PD=300My FT=850MHZ 04713 |  2N8209
A3053 1853-0405 | 3 TRANSISTOR PNP SI PD=300My FT=850MHZ 04713  2N4209
A3054 1853-0405 | 3 TRANSISTOR PNP SI PD=300My FT=850MHZ 04713 |  2ne209
A3Q55 1853-0345 | 8 TRANSISTOR NPN 2N5179 SI TO-72 PO=200Mw | 04713 | 2NS179

See introduction to this section for ordering information.
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part | C (g Mfr \
. b umber
Designation Numper |[O | QY Description Code Mfr Part N
A3Qs8 1853-0405 9 TRANSISTOR PNP SI PO=300Mu FT=8S0MMZ 04713 2N4209
A3RL 0757-0398 4 6 RESISTOR 75 1X .1254 F TC=0¢-100 24546 C4-1/8-T0-75R0-F
R3R2 0757-0402 1 3 RESISTOR 110 1X .1256 F TC=0+-100 24546 C4-1/8-T0-111-F
A3R3 0757-0402 1 RESISTOR 110 1X .12SW F TC=0+-100 24546 C4-1/8-T0-111-F
A3R4 0757-1094 | 9 6 | RESISTOR 1.47K 1X .125W F TC=0+-100 24546 | Ca-1/8-T0-1471-F
A3RS 0757-0402 1 ISTOR 110 1X .125W F TC=0+-100 24546 C4-1/8-TO-111-F
A3RE 0757-0397 3 1 RESISTOR 68.1 1X .125UW F TC=0+-100 24546 C4-1/8-T0-68R1-F
A3R? 0698-3429 2 1 RESISTOR 19.6 1X .125U F TC=0+-100 03888 PMESS-1/8-T0-19R6-F
A3RS 1810-0203 S 1 NETUWORK-RES 8-SIP470.0 OHM X 7 01121 208R471
A3R9 0698-7215 2 1 RESISTOR 133 1X .05U F TC=0+-100 24546 C3-1/8-T0-133R-F
A3R10 0698-3457 6 6 RESISTOR 316K 1X .1254 F TC=0+-100 28480 0698-3457
A3R11 0698-3457 6 RESISTOR 316K 1X .125W F_TCa0+~-100 28480 0698-3457
RA3R12 0698-3444 1 13 RESISTOR 318 1X .125W F TC=0+-100 24546 C4-1/8-T0-316R-F
A3R13 0698-3155 1 4 RESISTOR 4.64K 1X .1254 F TC=0+-100 24546 C4-1/8-T0-4641-F
A3R14 0698-3457 6 RESISTOR 316K 1X .125W F TC=0+-100 28480 0698-3457
A3RLS 0698-3444 1 STOR 316 1X .1254 F TC=0+-100 24546 C4-1/8-T0-316R-F
A3R1LE 0698-3457 6 RESISTOR 316K 1X .125W F TC=0+-100 28480 0698-3457
A3RL? 0698-3155 1 RESISTOR 4.64K 1X .125W F TC=0+-100 24546 C4-1/8-T0-4641-F
A3R18 0757-0438 3 19 RESISTOR 5.11K iX .1254 F TC=0+-100 24546 C4-1/8-T0-5111-F
A3R19 0698-3444 1 RESISTOR 316 1X .125W F _TC=0+-100 24548 C4-1/8-T0-316R-F
A3R20 0757-0280 3 40 RESISTOR 1K 1X .1254 F TC=0+-100 24548 C4-1/8-T0-1001-F
A3R21 0757-0465 6 9 RESISTOR 100K 1X .125W F_TC=0¢-100 24546 C4-1/8-T0-1003-F
A3R22 2100-3659 ? 1 RESISTOR-TRMR 20K 10X C TOP-RDJ 17-TRN 32997 3292u-1-203
A3R23 0698-0084 9 S RESISTOR 2.15K 1X .125W F TC=0e~100 24546 C4-1/8-T0-2151-F
A3R24 0698-7189 1 1 RESISTOR 28.7 1X .0SW F TC=0+-100 24546 C3-1/8-T0-28R7-F
A3R2S 0698-344S 2 3 RESISTOR 348 1X .125W F TC=0+-100 24546 C4-1/8-T0-348R-F
24234T0 15424
AIR26 0698-3444 b RESISTOR 316 1X .125W F TC=0+-100 24548 C4-1/8-T0-316R-F
25494 AND ABOVE
AIR26 0757-0280 3 40 RESISTOR 1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
AJR27 0757-0405 4 4 RESISTOR 162 1X .125U F TC=0+-100 24546 C4-1/8-T0-162R-F
A3R28 0757-0438 3 RESISTOR 5.11K 1X .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A3R29 0688-3432 7 3 RESISTOR 26.1 1X .125W F TC=0¢-100 03888 PMESS5-1/8-T0-26R1~F
R3IR30 0757-0442 9 25 RESISTOR 10K 1X .1254 F TC=0+-100 24546 C4-1/8-T0-1002-F
A3R31 0757-0416 ? 8 RESISTOR 511 1X .1254W F TC=0+-100 24548 C4-1/8-T0-511R-F
A3R3I2 0698-4037 0 18 RESISTOR 46.4 1X .125W F TC=0+-100 24546 C4-1/8-T0-46R4-F
ggggi 0698-0082 7 12 RESISTOR 464 1X .125W F TC=0+-100 24546 C4-1/8-T0-4640-F
A3R99 NOT RSSIGNED
A3R100 0757-0441 8 7 RESISTOR 8.25K 1X .125W F TC=0+-100 24548 C4-1/8-T0-8251-F
A3R101 0757-0382 [ 3 RESISTOR 16.2 1X .125UW F TC=0+-100 19701 MF4C1/8-T0-16R2-F
A3R102 0757-0424 7 13 RESISTOR 1.1K 1X .125W F TC=0+-100 24546 | - C4-1/8-T0-1101-F
A3R103 0757-0440 17 7 RESISTOR 7.5K 1X .125W F TCe0+-100 24548 C4-1/8-T0-7501-F
A3R104 0757-0346 2 ] RESISTOR 10 1X .125W F TC=0+-100 24546 C4-1/8-70-10R0-F
A3R10S- -
A3R199 NOT RSSI
A3R200 0757-0418 9 3 RESISTOR 619 1X .125UW F TC=0+-100 24546 C4-1/8-T0-619R-F
A3R201 0757-0400 9 1 RESISTOR 90.9 1X .125W F TC=0+-100 24546 C4-1/8-T0-30R9-F
A3R202 0757-0394 0 8 RESISTOR S§1.1 1X .125UW F TC=0+-100 24546 C4-1/8-T0-51R1-F
R3R203 0757-0280 3 RESISTOR 1K 1X .1254 F TC=0+-100 24546 C4-1/8-T0-1004-F
A3R204 0757-0280 3 RESISTOR 1K 1X .1254 F TC=0+-100 24546 C4-1/8-T0-1001-F
A3R20S 0757-0401 [} 18 RESISTOR 100 1X .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A3R206 0698-3444 1 RESISTOR 316 1X .1254 F TC=0+-100 24546 C4-1/8-T0-316R-F
A3R207 0698-3444 1 RESISTOR 316 1X .12SW F TC=0+-100 24548 C4-1/8-T0-316R-F
A3R208 0757-0438 3 RESISTOR 5.11K 1X .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A3R209 0698-3444 1 RESISTOR 318 1X .125W F TC=0+-100 24546 C4-1/8-T0-316R-F
A3R210 0698-0083 8 22 RESISTOR 1.96K 1X ,125W F TC=0+-100 24545 C4-1/8-TO-1961-F
ggggi% 0698-0083 8 RESISTOR 1.96K 1X .125U F TC=0+-100 24546 C4-1/8-TO-1861-F
A3R299 NOT ASSIGNED
See introduction to this section for ordering information. * Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part C i Mfr
, - N r
Designation Number D Qty Description Code Mfr Part Numbe
A3R300 1810-0205 7 1 NETWORK-RES 8-SIFP4.7K OHM X 7 01121 208R472
A3R301 0698-0083 8 RESISTOR 1.96K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1961-F
A3R302 1810-0206 8 3 NETWORK-RES 8-SIP10.0K OHM X 7 01121 208A1N3
242SATO 26174
AIR3I03 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4-1,/8-TO-4641-F
26204 AND ABOVE
A3RI03* 0757-0279 0 1 RESISTOR 3.16K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3161-F
A3R304 0757-0444 1 7 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1212-F
A3R305 0698-0083 8 RESISTOR 1.96K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1961-F
A3R306 0698-0083 8 RESISTOR 1.96K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1961-F
A3R307 0698-3432 7 RESISTOR 26.1 1% .125W F TC=0+-100 03888 PMESS-1/8-T0-26R1-F
ggggog 0698-4037 0 RESISTOR 46.4 1X .125W F TC=0+-100 24546 C4-1/8-T0-46R4-F
0 -
A3R399 NOT ASSIGNED

Sce introduction to this section for ordering information.

rev.104UGS87
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Model 8656B

Table 6-3. Replac'eable Parts

Replaceable Parts

Reference HP Part | C e Mfr Mfr Part Number
Designation Number |D | QtY Description Code

A3R400 0638-0083 | 8 RESISTOR 1.96K 1X .125W F TC=0+-100 24546 | C4-1/8-TO-1961-F
A3R401 0638-0083 | 8 RESISTOR 1.96K 1X .125W F TC=0+-100 24546 | C4-178-TO-1961-F
A3R402 0757-04a1 | 8 RESISTOR 8.25K 1% 1138U F TCx0s-100 20546 | C4-178-T0-8251-F
AIR403 0698-0083 | 8 RESTSTOR 1.36K. 1% .125W F TC=0+-100 20545 |  Ca-1/8-TO-1861-F
AIR404 0757-0280 | 3 RESISTOR 1K 1% —125d P TC0s-100 26546 | C4-17/8-T0-1001-F
A3R40S 0757-0280 | 3 "RESISTOR 1K 1X .125W F TC=0e-100 24545 | C4-1/8-T0-1001-F
A3R406 0698-0083 | 8 RESISTOR 1.96K 1X .125W F TC=0+-100 24546 | C4-1/8-TO-1961-F
A3R407 0757-0438 | 3 RESISTOR §.11K 1X 1256 F TC=0+-100 24548 | C4-1/8-T0-5111-F
A3R408 0698-4037 | o RESISTOR 46.4 1X .1250 F TC=0e-100 20546 | C4-178-T0-46R4-F
A3R409 0698-3153 | 9 12 | RESISTOR 3.83k 1% .125W F TC=0+-100 24546 | C4-178-T0-3831-F
A3R410 0757-0200 | 7 3 | RESISTOR 5.62K 1X .125W F TC=0+-100 20546 | C4-1/8-To-5621-F
AIR41L 0757-0419 | 0 4 | RESISTOR 681 1% .125u F TC=0+-100 20546 | C4-178-T0-681R-F
AIRA12 0757-0438 | 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 | C4-178-T0-5111-F
AIR413 0757-1084 | 9 RESISTOR 1.47K 1% 1256 F TC=0+-100 20546 | Ca-1/8-T0-1471-F
AIRE14 2100-2060 | 2 1 | RESISTOR-TRMR S0 20X C TOP-ADJ 1-TRN 73138 |  82PRS0

AIR41S 1810-0296 | 4 1| NETUORK-RESISTOR 18 PIN DIP; WS 28480 | 1810-0296

AIR41E 0757-0278 | 9 5 | RESISTOR 1% .125 F TC=0+-100 24545 | C4-1/8-T0-1781-F
AIR417 0757-04a8 | 1 RESISTOR 13 IK 3% |128l8 F TCa0+-100 20545 | C4-1/8-T0-1212-F
PHH 0698-3153 | 9 RESISTOR 3.83K 1X .125W F TC=0+-100 24546 | Ce-1/8-T0-3831-F
A3R418 0698-0083 | 8 RESISTOR 1.86K 1X .125W F TC=0+-100 24546 | Ca-178-TO-1961-F
AIR420 0757-0280 | 3 RESISTOR 1K 1X .1251 F TC=0+-100 24546 |  C4-1/8-T0-1001-F
A3R421 0698-3152 | 8 1 | RESISTOR 3.48K 1% .125W F TC=0+-100 24545 | C4-1/8-T0-34B1-F
A3R422 0757-0838 | 3 RESISTOR 5.11K 1X .125W F TC=0+-100 24845 | C4-1/8-T0-5111-F
A3R423 0757-0638 | 3 RESISTOR 5.11K 1% .125W F TCm0+=100 24546 | C4-178-T0-5111-F
A3R424 0757-0440 | 7 RESISTOR 7.5K 1% .125 F TCw0e-100 24546 | C4-1/8-T0-7501-F
AIRE25 0698-0083 | 8 RESISTOR 1.96K 1% .125 F TCm0e-100 20546 |  Co-1/8-TO-1961-F
A3IR426 0757-0418 | 9 RESISTOR 619 1X .125W F_TC=0s-100 24546 | C4-1/8-T0-B19R-F
AIR427 0757-0280 | 3 RESISTOR 1K 1X ,125W £ TC=0+-100 24545 | C4-178-T0-1001-F
AIR428 0698-3153 | 3 RESISTOR 3.83K iX .125W F_TC=0+-100 20545 | Ca-178-T0-3831-F
AIR429 0698-8961 | 7 1 | RESISTOR 908K 1X .125W F TC=0+-100 28480 | 0698-8961 .
A3Re30 0757-0482 | 9 RESISTOR 10K 1X .125W F TC=0+-100 28546 | Ca-1/8-To-1002-F
A3R431 0757-0448 | 1 RESISTOR 12.1K 1% . 1256 F TC=0+-100 24346 | Co-1/8-T0-1212-F
A3R432 2100-3296 | 8 1 | RESISTOR-TRMR 1K 10X C TOP-ADY 17-TRN 28480 |  2100-3296

A3R433 0698-3450 | 9 1 | RESISTOR 42.2K 1% .1250 F TC:Pe-100 24546 |  Ca-1/8-T0-4222-F
A3R434 0698-4037 | 0 RESISTOR 456.4 1X .125W F TC=0+-100 20546 | C4-178-TO-46R4~F
A3R43S 0757-0442 | 9 RESISTOR 10K 1X .125u F TC=0+-100 26546 | C4-1/8-To-1002-F
A3R436 0699-0073 | 8 2 | RESISTOR 10M 1X .1256 F TC=0+-150 28480 | 0699-0073

A3R437 0757-0278 | 5 1 | RESISTOR 1.21K 1% .125u F TC=0s-100 28546 | C4-1/8-TO-1211-F
AIR438 0757-0442 | 3 RESISTOR 10K 1X .125W F TC=0+=-100 24546 | Ca-1/8-T0-1002-F
A3R439 2100-3096 | & 1 | RESISTOR-TRMR SOK 10X C TOP-ADJ 17-TRN 32997 | 3292u-1-503
A3R440 0757-0601 | 0 RESISTOR 100 1X .125U £ TC=0+-100 20545 |  Ca-1/8-T0-101-F
A3R441 0757-0401 | © RESISTOR 100 iX .125W F TC=0+-100 24546 | C4-1/8-T0-101-F
AIRas2 0757-0424 | 7 RESISTOR 1.1K 1X .125W F TC=0+-100 24546 |  Ca-1/8-T0-1101-F
AR443 0698-8828 | 5 1 | RESISTOR 25.6K .1% .1250 F TC=0+-10 28480 | 0698-3828

A3R44s 0698-4037 | 0 RESISTOR 46.4 1X .1250 F TC=0+~100 24546 | C4-1/8-T0-46R4-F
AReas 0757-0401 | 0 RESISTOR 100 1% .125W F TC=0+-100 24546 |  Co-1/8-T0-101-F
A3IR44E 0757-0441 | 8 RESISTOR 8.25K 1% .1256 F TC=0+-100 24546 | Cé-1/8-T0-8251-F
A3R447 0698-3159 | 5 1 | RESISTOR 26.1K 1X .1250 F TC=0+-100 28546 | Co-1/8-T0-2612-F
A3R44B 0757-04a1 | @ RESISTOR §.25K 1% .125W F TC=0+-100 24545 | C4-1/8-T0-8251-F
A3RA4Y 0757-0441 | 8 RESISTOR 8.25K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-8251-F
AIR4S0 0757-0442 | @ RESISTOR 10K 1X .125lf F TC=0+-100 24546 | C4-1/8-T0-1002-F
A3R451 0698-8812 | 7 1 | RESISTOR 1 1X .125 F TC=0+-100 28480 | 0698-8812
R3ReS) 2100-2031 | 7 2 | RESISTOR-TRMR 50K 10X C TOP-ADJ 1-TRN 73138 |  82PRSOK
A3R493 NOT ASSIGNED
A3R500 0757-0395 | 1 2 | eEsISTOR 56.2 1% .125W F TC=0+-100 24545 | C4-1/8-TO-56R2-F
AIR501 0757-0385 | 1 RESISTOR 6.2 1% .125W F TC=0+-100 20546 | C4-178-TO-56R2-F
A3R502 0757-0413 | 0 RESISTOR 681 1X .125W F TC=0+-100 24546 | C4-1/8-TO-B81R-F
A3R503 0757-0818 | o RESISTOR 681 1% .125W F TC=0+-100 24546 | C4-1/8-TO-681R-F
AIR504 0757-0317 | 7 3 | RESISTOR 1.33K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1331-F
A3R505 0757-0317 | 7 RESISTOR 1.33K 1X .125W F *~=*+-100 24546 | C4-1/8-T0-1331-F
A3R506 0698-4037 | 0 RESISTOR 46.4 1% .125W F 7. v*-100 28546 | C4-1/8-T0-46R4-F
A3R507 0698-4037 | 0 RESISTOR 46.4 1% .125U F TCa0+-100 24546 |  C4-1/8-T0-46R4-F
AIR508 0898-0082 | 7 RESISTOR 464 1X .1256 F TC=0+-100 20546 | Co-1/8-T0-4540-F
A3R509 0698-0082 |7 RESISTOR 464 1% .125W F TC=0+-100 24546 | Ca-1/8-T0-4640-F

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

Model 8656B

Reference HP Part | C iei Mfr Mf

! ¢ i r Part Number
Designation Number |D | QY Description Code

AIRS10 0898-0082 | 7 RESISTOR 464 1X .125W F TC=0-100 24546 | C4-1/8-T0-4640-F
A3RS11 0698-0082 | 7 RESISTOR 464 1X .1254 F _TC=0+-100 24546 | C4-1/8-T0-4640-F
A3RS12 0698-4037 | 0 RESISTOR 46.4 1X .125W F TCe0+-100 24545 | C4-1/8-T0-46R4-F
A3R513 0698-4037 | © RESISTOR 46.4 1X .125W F TC=0+-100 24546 | C4-1/8-T0-4ER4-F
A3R514 0698-4037 | o0 RESISTOR 46.4 1X .1254 F TCe=0+-100 24546 | C4-1/8-T0-4BR4-F
R3R51S 0698-4037 | 0 RESISTOR 46.4 1X .125W F_TC=0+-100 20546 | C4-1/8-T0-46R4-F
A3R516 0757-0421 | 4 10 | RESISTOR 825 1X .125W F TC=0¢-100 24546 | C4-1/8-T0-825R-F
A3R517 0698-3440 | 7 7 | RESISTOR 196 1X .125W F TC=0+-100 24546 | Ca-1/8-T0-196R-F
A3RS18 0757-0438 | 3 RESISTOR 5.11K 1X .125W F_TC=0+-100 24546 | C4-1/8-T0-5111-F
A3R519 0757-0421 | @ RESISTOR 825 1X .125W F TC=0+-100 24546 | Ca-1/8-T0-825R-F
RIRS20 0698-3150 | 6 2 ISTOR 2.37K 1% .125U F TC=0+-100 24546 | Ca-1/8-T0-2371-F
A3R521 0698-3162 | 0 11 | RESISTOR 46.4K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-4642-F
A3IR522 0698-3430 | 5 1 | RESISTOR 24.5 1X .125W F TC=0+-100 03888 | PME5S-1/8-T0-21R5-F
A3RS23 0698-3162 | © RESISTOR 46.4K 1X .125UW F TC=0+-100 24546 | C4-1/8-T0-4642-F
A3R524 0757-0200 | 7 RESISTOR 5.62K 1X .1254 F TC=0e-100 24545 | C4-1/8-T0-5621-F
A3RS2S 0898-3161 | 9 RESISTOR 38.3K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-3832-F
A3IR526 0757-0280 | 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1001-F
A3R527 0757-0422 | S 2 | RESISTOR 909 1X .125W F TC=0-100 24546 | C4-1/8-T0-908R-F
A3RS528 0698-3132 | 3 | RESISTOR 261 1X .125W F TC=0+-100 24546 | C4-1/8-T0-2610-F
AIR529 0698-3156 | 2 10 | RESISTOR 16.7K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1872-F
AIRS30 0757-0382 | 6 STOR 16.2 1X .125UW F TC=0e-100 19701 | mMPacCL/8-TO-16R2-F
R3IRS3L 0698-4037 | © RESISTOR 46.4 1% .125U F TC=0+~100 24546 | C4-1/8-T0-46RA-F
A3IR532 0757-0280 | 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1001-F
A3R533 0757-0401 | © RESISTOR 100 1X .125W F TC=0+-100 24546 | C4-1/8-TO-101-F
A3RS34 0757-0444 | 1 RESISTOR 12.1K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1212-F
A3RS3S 0698-4037 | 0 RESISTOR 46.4 1X .125W F_TC=0+-100 28546 | C4-1/8-T0-46R4-F
A3RS536 0698-0083 | 8 STOR 1.96K 1% .125W F TC=0+-100 24546 | C4-1/8-TO-1961-F
A3R537 0757-0401 | 0 RESISTOR 100 1X .125W F_TC=0+-100 24546 | C4-1/8-T0-101-F
A3IR538 0757-0280 | 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1001-F
A3R539 0757-0416 | 7 RESISTOR S41 1X .1254 F TC=0+-100 24546 | C8-1/8-TO-511R-F
A3R540 0698-3156 | 2 RESISTOR 14.7K 1X .125W F TC=0+~100 24546 | C4-1/8-T0-1872-F
A3R541 0698-0083 | 8 RESISTOR 1.96K 1X .125W F TC=0+-100 24546 | C4-1/8-TO-1961-F
A3R542 0757-0421 | 4 RESISTOR 825 1X .125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
A3R543 0757-0418 | 9 RESISTOR 619 1X .125W F TC=0+-100 24546 | Ca-1/8-T0-619R-F
A3RS44 0757-0433 | 4 2 | RESISTOR 6.81K 1X .125W F TC=0¢-100 245456 | C4-1/8-T0-6811-F
A3RS4S 0757-0388 | o STOR S1.1 1X .125U F_TC=0+-100 26546 | C4-1/8-T0-5iR1-F
R3IR546 0757-0444 | 1 OR 12.1K 1X .125W F TC=0+-100- 24546 | Ca-1/8-T0-1212-F
RIR547 0638-0086 | 9 RESISTOR 2.15K 1X .125W F_TCw0e+-100 24546 | C4-1/8-T0-2151-F
A3R548 0698-4037 | o RESISTOR 46.4 1X .125W F TC=0+-100 245456 | Ca-1/8-T0-46R4-F
A3R549 0757-0416 | 7 RESISTOR 511 1X .125W F TC=0+-100 24545 | C4-1/8-T0-511R-F
AIRS50 0757-0382 | 6 RESISTOR 16.2 1X .125W F TC=0e-100 19701 | mMFeC1/8-TO-16R2-F
A3IRS51 0698-3443 | © 5 | RESISTOR 287 1X .125W F TC=0+-100 24546 | C4-1/8-T0-287R-F
R3RS52 0757-0418 | 0 RESISTOR 681 1% .1254 F_TC=0e-100 20546 | Co-1/8-T0-B81R-F
A3RS553 0638-4037 | o RESISTOR 46.4 1X .125U F TC=0+-100 24546 | C4-1/B-T0-46R4-F
A3RSS4 0698-3136 | 8 2 | RESISTOR 17.8K 1X .125W F TCe=0e~100 24546 | C4-1/8-T0-1782-F
A3IRSSS . 0757-0401 | 0 -RESISTCR 100 1X .1254 F_TC=0+-100 24545 | C4-1/8-T0-101-F
AIR556 0757-0280 | 3 RESISTOR 1K 1X .125UW F TC=0+-100 24546 | C4-1/8-T0-1001-F
A3RS57 0757-039¢ | 0 RESISTOR 51.1 1X .125W F _TC=0+-100 28546 | C4-1/8-T0~51R1-F
A3R558 0698-0083 | 8 RESISTOR 1.96K iX .125W F TC=0+-100 24546 | C4-1/8-70-1961-F
A3R559 0757-0438 | 3 RESISTOR 5.11K 1X .125W F TC=0+-100 24546 | C4-1/8-T0~5111-F
A3RSG0 0757-0421 | ¢ RESISTOR 825 1X .125W F TC=0+-100 24546 | C4-1/8-T0-B25R-F
A3RS61 0757-0401 | 0 RESISTOR 100 1X .125W F_TC=0+~-100 24546 | C4-1/8-T0-101-F
A3R562 2100-2497 | 9 1 | RESISTOR-TRMR 2k 10X C TOP-ADJ 1-TRN 73138 |  82PR2K

A3R5E3 0757-0280 | 3 RESISTOR 1K 1X .125U F TC=0+-100 26546 | C4-1/8-T0-1001-F
A3RS64 0698-4037 | o RESISTOR 46.4 1X .125W F TC=0+-100 24546 | C4-1/8-T0-46R4-F
R3IRSES 0757-0394 | 0 RESISTOR S1.1 1% .1254 F _TC=0e-100 24546 | Ca-1/8-ToO-51R1-F
RIR566 0698-3156 | 2 RESISTOR 14.7K 1X .125W F_TC=0+-100 20546 | C4-1/8-T0-1472-F
A3RSH7 0698-4037 | o RESISTOR 46.4 1X .125W F_TC=0+-100 24546 | C4-1/8-T0-46R4-F
A3R56S 0757-0442 | 9 RESISTOR 10K 1X .12SW F TC=0+-100 24546 | C4-1/8-T0-1002-F
A3RS69 0698-0082 | 7 RESISTOR 464 1X .125U F TC=0-100 26546 | C4-1/8-T0-4640-F
23:3;2 0757-0199 | 3 3 | RESISTOR 21.5K iX .125W F TC=0+-100 24546 | C4-1/8-T0-2152-F
A3R599 NOT ASSIGNED

A3RG00 0757-0462 | 3 2 | RESISTOR 75K 1X .125W F TC=0+-100 28545 | C4-1/8-T0-7502-F
A3R601 0698-3162 | © RESISTOR 46.4K 1X .125W F TC=0+-100 285456 | C0-1/8-T0-4642-F

See introduction to this section for ordering information.

* Indicates factory selected value



Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part [C . Mfr Mfr Part Number
Designation Number |D | @Y Description Code
A3RE02 0698-3157 | 3 6 | RESISTOR 19.6K 1X .125W F_TC=0+-100 24546 | C4-1/8-T0-1962-F
A3RB03 0757-0467 | 8 2 | RESISTOR 12iK 1% .125W F_TC=0+-100 24546 | C4-1/8-T0-1213-F
A3R604 0638-3162 | 0 RESISTOR 46.4K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-2682-F
A3RE0S 0757-0279 | © RESISTOR 3.16K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-3161-F
A3R606 0757-0444 | 1 RESISTOR 12.1K 1% .1250 F TC=0+-100 24546 | C4-1/8-To-1212-F
A3R607 0757-0424 | 7 RESISTOR 1.1K 1% .125W F_TC=0+-100 24546 | C4-1/8-T0-1101-F
A3R608 0698-3444 | 1 RESISTOR 316 1X .125W F TC=0+-100 24545 | C4-1/8-T0-316R-F
A3R609 0757-0434 | 9 1 | RESISTOR 3.65K 1% 125U F_TC=0+-100 24546 | Ca-1/8-T0-3651-F
A3RE10 0757-0457 | 8 RESISTOR 121K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1213-F
A3R6 11 0698-3581 | 7 1 | RESISTOR 13.7 1% .125U F TC=0+-100 24546| C4-1/8-T0-1372-F
A3R612 0757-0442 | 8 RESISTOR 10K 1X .1254 F TC=0e-100 24546 | C4-1/8-T0-1002-F
A3R613 0757-0438 | 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-5111-F
A3RE14 0757-0338 | 2 1 | RESISTOR 1K 1% .25W F TC=0+-100 24546 |  C5-1/4-T0-1001-F
A3RB15 1810-0206 | 8 NETWORK-RES 8-SIP10.0K OHM X 7 01121] 208R103
A3R6 16 0757-0442 | @ RESISTOR 10K 1X .125W F TC=0+-100 24545 | C4-1/8-T0-1002-F
A3R617 0757-0433 | o RESISTOR 6.81K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-6811-F
A3R618 0698-3154 | 0 5 | RESISTOR 4.22K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-4221-F
A3R619 0757-0278 | 9 RESISTOR 1.78K 1X 1250 F TC=0+-100 24546 | C4-1/8-T0-1781-F
A3R620 2100-3210 | 6 2 | RESISTOR-TRMR 10K 10X C TOP-RDJ 1-TRN 28280 |  2100-3210
A3RE21 0757-0338 | 4 RESISTOR 75 1% .125W F TC=0+-100 24546 | C4-1/8-T0-T5RO0-F
A3R622 0757-0441 | 8 RESISTOR 8.25K 1% .1250 F TC=0+-100 24546 | C4-1/8-T0-8251-F
A3R623 0638-3135 | 8 RESISTOR 17.8K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1782-F
3R624-
A3R639 NOT ASSIGNED
A3R700 0698-0085 | 0 § | RESISTOR 2.61K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-2611-F
A3R701 0698-0085 | 0 RESISTOR 2.61K 1X .125W F TC=0+-100 24546 |  C4-1/B-T0-2611-F
A3R702 0698-0085 | 0 RESISTOR 2 61K 1% 136 F TC0.- 100 24546 | C4-1/8-T0-2611-F
A3R703 0698-0085 | 0 RESISTOR 2.61K 1% .1254 F TC=0+-100 24548 | C4-1/8-T0-2611-F
A3R704 0757-0421 | 4 RESISTOR 82§ 1X .125W F TC=0+=100 24506 | C4-1/8-T0-825R-F
A3R705 0757-0438 | 3 RESISTOR 5.11K 1X .125W F TC=0+-100 24546 | C4-1/8-TO-5111-F
A3R708 0757-0438 | 3 RESISTOR 5.11K 1X .125W F TC=0+-100 28546 |  C4-1/8-T0-5111-F
A3IR707 0757-0306 | 2 RESISTOR 10 1% .125W F TC=0+-100 24566| C4-1/8-TO- 10R0-F
A3R708 0757-0280 | 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1001-F
A3R708 0757-0280 | 3 RESISTOR 1K 1% .125W F TC=0¢-100 24546 | C4-1/8-T0-1001-F
A3R710 0757-0438 | 3 RESISTOR 5.11K iX .125W F TC=0+-100 24506 | C4-178-To-5111-F
A3RT11 1810-0666 | 4 1 | NETWORK-RES 8-DIP 2.5k OHM X 2 28480 |  1810-0666
A3R712 2100-3090 | o 1 | RESISTOR-TRMR 500 10X C TOP-ADJ 17-TRN 32997 |  3292u-1-501
A3R713 0598-3450 | 1 1 | RESISTOR 422K 1X .125W F TC=0+-100 28430 |  0698-3460
A3R714 2100-3733 | 8 1| ResISToR-TRRR 1 20% C TOP-ADJ 17-TRN 28480 | 2100-3733
A3RT15 0757-0440 | 7 RESISTOR 7.5K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-7501-F
A3RT16 0698-0083 | 8 RESISTOR 1.96K 1% .1250 F TC=0+-100 24546 | C4-1/8-TO-1961-F
A3R717 0757-0438 | 3 RESISTOR 5.11K 1X 1254 F_TC=0+-100 24546 | C4-1/8-T0-5111-F
A3R718 0757-0480 | 7 RESISTOR 7.5K 1% .125W F TC=0+-100 24546 | €4-1/8-T0-7501-F
A3R719 0757-0824 | 7 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1101-F
A3R720 0757-0428 | 7 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1101-F
A3R721 0757-0438 | 3 RESISTOR 5.11K 1X . 125U F_TC=0+-100 24546 |  C4-1/8-T0-5111-F
A3R722 0767-0485 | & RESISTOR 100K 1% .125W F TC=0+-100 24546 |  C4-1/8-T0-1003-F
2425AT0 26224
AIR723 2100-1738 | 9 1 | RESISTOR-TRMR 10K 10X C TOP-ADJ 1-TRN 73138 |  82PR1OK
26264 AND ABOVE
ART23 2100-2030 | 6 1 | ResisTOR-TRMR 20k 10% C TOP-ADJ 1-TRN 73138|  82pR20K
A3R724 0757-1094 RESISTOR 1.47K 1X .125W F TC=0+-100 20546 |  C4-1/8-T0-1471-F
2425ATO0 26224
A3R72S 0757-0459 | 8 1 | RESISTOR §6.2K 1% .1250 F TC=0+-100 24548 | C4-1/8-To-5622-F
26264 AND ABOVE
AIRT2S 0698-3162 | 0 1 | RESISTOR 46.4K 1X .125W F TC=0+-100 24546 |  0698-3162
A3R726 0698-3854 | 3 5 | RESISTOR 215K 1X .125W F TC=0+-100 20546 |  C4-1/8-T0-2153-F
A3R727 0757-0280 | 3 RESISTOR 1K 1% .125 F TC=0+-100 24546 | C4-1/8-T0-1001-F
A3R728 0757-0280 | 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1001-F
A3R729 0757-0442 | 9 RESISTOR 10K 1% .1250 F TC=0+-100 24566 | C4-1/8-T0-1002-F
2425ATD 25094
43R710 0757-0440 | 7 RESISTOR 7.5K 1% .125U F TC=0+-100 24546 | C4-1/8-T0-7501-F
2511A AND ABOVE
43R710 NOT ASSIGNED
24254AT0 25094
A3R711 0698-3154 | 0 RESISTOR 4.22K 1X .125W F TC=0+-100 24506 | C4-1/8-T0-4221-F
2S11A AND ABOVE
ATRT3I 0757-1098 | 9 RESISTOR 1.47K 1X .125W F TC=0+-100 24545 | C4-1/8-TO-071F
A3R732 0757-0280 | 3 RESISTOR 1K 1% .125U F TC=0+-100 24546  Ca-1/8-T0-1001-F
A3R733 0757-0280 | 3 RESISTOR 1K 1% .125W F TC=0+-100 24545 |  Ca-1/8-T0-1001-F

See introduction to this section for ordering information.
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part C P Mfr M$
i i r Part Number
Designation Number |D | QY Description Code
A3R734 0757-0401 0 RESISTOR 100 1X .125W F TC=0+-100 24546 Ca-1/8-T0-101-F
A3R73S 0757-0458 7 H RESISTOR S51.1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-S112-F
A3RT36 0757-0458 7 RESISTOR 51.1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A3R737 0698-0083 8 RESISTOR 1.96K 1X .125W F TC=0+-100 24546 C4-1/8~-T0~-1961-F
A3R738 0698-0083 8 RESISTOR 1.96K 1X .125W F TC=0+-100 24546 C4-1/8-TO-1961-F
A3TP)L 1251-0600 0 68 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3TP2 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-8SC-S2Z2 SQ 28480 1251-0600
A3TP3 1251-0600 4] CONNECTOR~-SGL CONT PIN 1.14-MM-8SC-SZ SQ 28430 1251-0600
A3TP4 1251-0600 0 CONNECTOR~-SGL CONT PIN 1.14-mM-BSC-SZ SQ 28480 1251-0600
A3TPS 1251-0600 0 CONNECTOR~SGL CONT PIN 1.14-M-8SC-SZ SQ 28480 1251-0600
A3TPH 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-rm-BSC-SZ SQ 28480 1251-0600
A3TP7 1251-0600 4] CONNECTOR-SGL CONT PIN 1.14-MM-B8SC-SZ SQ 28480 1251-0600
A3TP8 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3TPY 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3TP10O 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3TP11 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
R3TP12 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-tm-BSC-SZ SQ 28480 1251-0600
AITP13 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3TP14 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SQ 28480 1251-0600
A3TPLS 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3TP16 1251-4926 i 4 CONNECTOR 8-PIN M POST TYPE 28480 1251-4926
A3TP17 1251-4926 1 CONNECTOR 8-PIN M POST TYPE 28480 1251-4926
R3TP18 1251-4926 1 CONNECTOR 8-PIN M POST TYPE 28480 1251-4926
A3TP19 1251-4926 1 CONNECTOR 8-PIN M POST TYPE 28480 1251-4926
R3TP20 1251-0600 0 CONNECTOR=-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3TP21 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2Z SQ 28480 1251-0600
A3TP22 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3TP23 1251-0600 4] CONNECTOR~SGL CONT PIN 1.14-mMM-BSC-SZ SQ 28480 1251-0600
A3TP24 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
R3TP2S 1251-0600 0 CONNECTOR~-SGL CONT PIN i.14-MM-BSC-SZ SQ 28480 1251-0600
R3TP26 1251-0600 [+ CONNECTOR-SGL CONT PIN 1.14-mM-BSC-SZ SQ 28480 1251-0600
A3TP27 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SQ 28480 1251-0600
R3TP28 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3TP29 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MmM-BSC-SZ SQ 28480 1251-0600
A3TP30 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-tMM-BSC-SZ SQ 28480 1251-0600
A3TP31 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-M-BSC-SZ SQ 28480 1251-0600
A3TP32 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3TP33 1251-0600 ] CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A3uL 1820-1225 4 2 IC FF ECL O-M/S DUAL 04713 MC10231P
A3U2 1826-0371 1 S IC OP AMP LOW-BIAS-H-IMPD TO-38 PKG 27014 LF256H
R3U3 1858-0032 8 1 TRANSISTOR RRRAY lt-PIN PLSTC DIP 3L585 CA3146E
A3Us 1826-1012 9 H ANALDG SUWITCH 4 SPST 16-PIN 28480 1826-1012
RA3US 1826-0371 1 IC OP AP LW-BIGS-H—IPPO TO-99 PKG. 270314 LF256H
A3UB 1820-0693 8 4 IC FF TTL S D-TYPE POS-EDGE-TRIG 01295 SN74S74N
A3U7 1826-0932 0 2 IC OP AMP PRCN 8-DIP-C PKG 06665 oP-27F2
A3U8 1820-1196 8 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A3U9 1826-0141 3 1 IC COMPRRATOR GP DURL 14-0IP-C PKG 27014 LM319J
A3U10 1826-0026 3 2 IC COMPRRATOR PRCN T0O-89 PKG 01285 LM3L1L
A3uU1l 1826-0026 3 IC COMPARATOR PRCN TO-99 PKG 01295 LM3Lsl
R3V12 1826-037% 1 IC OP AP LOW-BIAS-H-IMPD TO-99 PKG 27014 LF256H
A3U13 1826-1012 9 ANARLOG SWITCH & SPST 16-PIN 28480 1826-1012
A3U14 1826-0845 4 1 IC OP AMP PRCN TO-99 PKG 06665 OP-07€J
A3ULS 1820-1144 6 3 IC GATE TTL LS NOR QUARD 2-INP 01295 SN74LSO2N
R3IV16 1826-0462 1 3 IC CONV 10-8-0/R 316-DIP-C PKG 04713 MC3450CL
2425470 26144
A3U1Y 1820-2004 9 1 IC MISC NMOS 28480 1820-2004
1200~0553 S 2 SOCKET-IC 28-CONT DIP-SLDR 28480 1200-0553
26174 AND aBOVE
A1L? 1820-2004 9 1 IC MISC NMOS 28480 1820-2004
1200-0553 S 2 SOCKET-IC 28-CONT DIP-SLDR 28480 1200-0553
0520-0128 7 2 SCREW-MACH 2-56 .25-IN-LG PAN-HD-POZI 00000 ORDER 8Y DESCRIPTION
0610-0001 [ 2 NUT~HEX-DBL-CHAM 1-27-THD .062-~IN-THK 00000 ORDER BY DESCRIPTION
2190-0654 S 2 WASHER-LK HLCL 2.0 MM 2.3-MM-ID 28480 2180-0654
A3U18 1820-1201 6 2 IC GATE TTL LS AND QUARD 2-INP 01285 SNT4LSO8N
A3U19 1820-1112 8 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A3U20 1820-1278 ? 3 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01295 SN74LS191N
R3V21 1826-0021 8 1 IC OP AMP GP TO-99 PKG 27014 LM310H
A3U22 1826-1100 6 1 A/0 8-1/2-8IT 18-DIP-C BPLR 284890 1826-1100
A3U23 1820-1858 9 IC FF TTL LS D-TYPE OCTL 01285 SN74LS377N
A3U24 1820-1279 8 3 IC CNTR TTL LS DECD UP/DOWN SYNCHRO 01295 SN74LS190N
R3U2S 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A3U26 1820-1278 7 IC CNTR TTL LS BIN UP/DOWN SYNCKRO 01295 SN74LS191N
A3U27 1826-0888% 6 2 IC OP AMP LOW-NOISE DUARL 14-DIP-C PKG 52063 XRS533AN(PER HP DUG)
See introduction to this section for ordering information. ® Indicates factory selected value
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Reference HP Part |C i Mfr Mfr Part Number
Designation Number D Qty Description Code
A3U29 1820-1195 | 7 1 | IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 | SN7aLS175N
A3U30 1820-1279 | 8 IC CNTR TTL LS DECD UP/DOWN SYNCHRO 01295 | SN74LS190N
A3U31 1820-0693 | 8 IC FF TTL S D-TYPE POS-EDGE-TRIG 01295 | SN74S574N
A3U32 1820-1278 | 7 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01285 | SN74LSISIN
A3U33 1826-0889 | & IC OP AMP LOW-NOISE DUAL 14-DIP-C PKG §2063 | XRS533AN(PER HP DUWG)
R3U34 1826-1202 | 9 2 | IC 7533SPCIDAC 8 28480 | 1826-1202
A3U35 1820-1144 | 6 IC GATE TTL LS NOR QUAD 2-INP 01295 | SN74LSO2N
A3U36 1820-1279 | 8 IC CNTR TTL LS DECD UP/DOWN SYNCHRO 01295 | SN74LS190N
A3U37 1820-0693 | ¢ IC FF TTL S D-TYPE POS-EDGE-TRIG 01295 | SN74S74N
A3U38 1820-1112 | 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A3U39 1820-1112 | 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 | SN74LS74AN
A3U40 1820-1882 | 9 1 | IC GATE ECL EXCL-OR QUARD 04713 | MC10113L
A3U41 1820-1206 | 1 1 | IC GATE TTL LS NOR TPL 3-INP 01295 | SN74LS27N
A3U42 1820-1446 | 1 1 | IC SHF-RGTR TTL LS R-S PRL-IN PRL-OUT 01295 | SN74LS395AN
A3Us3 1820-1367 | § 1 | IC GATE TTL S AND QUAD 2-INP 01295| SN74S08N
A3U4e 1820-1112 | 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 | SN74LS74AN
A3U4S 1826-0785 | 1 2 | IC op AMP LOW-BIAS-H-IMPD DUAL 8-DIP-C 01295 | TLO72ACIG
A3U46 1820-1225 | ¢ IC FF ECL D-M/S DUAL 04713 | MC10231P
A3U47 1820-0629 | o 5 | IC FF TTL S J-K NEG-EDGE-TRIG 01235 | SN74S1i2N
R3U48 1820-1991 | 1 1 | IC cNTR TTL LS DECD OUAL 4-BIT 01295 | SN74LS380N
A3U43 1820-062% | o IC FF TTL S J-K NEG-EDGE-TRIG 01295 | SN74S112N
A3U50 1820-062% | 0 IC FF TTL S J-K NEG-EDGE-TRIG 01295 | SN74S112N
A3US1 1820-1322 | 2 1 | IC GATE TTL S NOR QUAD 2-INP 01295 SN74502N
A3U52 1820-0693 | 8 IC FF TTL S D-TYPE POS-EDGE-TRIG 01295 | SN74574N
A3US3 1820-1383 | 5 1 | IC CNTR ECL BCO POS-EDGE-TRIG 04713 | MC10138L
A3U54 1820-0629 | o IC FF TTL S J-K NEG-EDGE-TRIG 01295 | SN74S112N
A3U55 1820-0629 | o IC FF TTL S J-K NEG-EDGE-TRIG 01295 | SN74S112N
AIVR1-
A3IVR299 NOT ASSIGNED
ggvggoo 1902-0945 | 7 1 | DIODE-ZNR 3V 5Xx 00-35 PD=.4l TC=-.043% 28480 | 1902-0945
VR301-
A3VR398 NOT RSSIGNED
AIVR400 1902-0680 | 7 2 | DIODE-ZNR 1N827 6.2V 5% DO-7 PD=.4w 26046 | 1Ng27
ggvgag% 1802-0680 | 7 DIODE-ZNR IN827 6.2V 5% DO-7 PD=.4W 24046 |  IN827
VR402-
A3VR499 NOT RSSIGNED .
A3VR500 1902-0847 |9 1 | DIODE-ZNR 3.6V 5% DO-35 PD=.4W TC=-.036% | 28480 | 1902-0947
A3VRS01-
R3VRBE00 NOT ASSIGNED )
A3VRE01 1902-0962 | 8 1 | DIODE-ZNR 15V 5X DO~35 PD=.4W TC=+.087% 28480 1902-0962
A3WL 1251-4670 | 2 4 | CONNECTOR 3-PIN M POST TYPE 28480 | 1251-4670
A3uw?2 1251-8557 | 2 8 | CONN-POST TYPE .100-PIN-SPCG DPSLDR 28480 | 1251-8557
A3w3 1251-4670 | 2 CONNECTOR 3-PIN M POST TYPE 28480 1251-4670
A3us 1251-8557 | 2 CONN-POST TYPE .100-PIN-SPCG DPSLOR 28480 | 1251-8557
A3WS 1251-8557 | 2 CONN-POST TYPE .100-PIN-SPCG DPSLOR 28480 | 1251-8557
A3WE 1251-8557 | 2 CONN-POST TYPE .100-PIN-SPCG DPSLOR 28480 | 1251-8557
A3W7 1251-8557 [ 2 CONN-POST TYPE .100-PIN-SPCG DPSLDR 28480 | 1251-8557
A3WS 1251-8567 | 2 CONN-POST TYPE .100-PIN-SPCG DPSLDR 28480 | 1251-8557
A3uW9 1251-8557 | 2 CONN-POST TYPE .100-PIN-SPCG DPSLDR 28480 | 1251-8557
A3W10 1251-8557 | 2 CONN-POST TYPE .100-PIN-SPCG DPSLOR 28480 | 1251-8557
1258-0209 | 3 10 | JUMPER, A3W1-Wi0 28480 | 1258-0209
A3WLL 8159-0005 | 0 2 | RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 | 8159-0005
A3W12 08656-60144| 3 1 | CABLE COAX (5). VCO/N OUT TO VCO/N IN 28480 | 08656-60144
A3W13 08656-60145| 4 1 | CRBLE CORX (6), 100 KHZ REF OUT TGO 28480 | 08556-60145
100 KHZ REF IN
A3Y1 0410-1130 | 0 1 | CRYSTAL-QUARTZ 50 MHZ HC-42/U-HLOR 28480 | 0410-1130
. 1200-0758 | ¢ 1 | SOCKET-XTAL 2-CONT HC-25/U DIP-SLDR 28480 1200-0758
Iv2-
A3Y299 NOT ASSIGNED
A3Y300 0410-1180 |0 2 | CRYSTAL-QUARTZ 4.000 MHZ HC-18/U-HLDR 28480 | 0410-1180

See iutroduction to this section for ordering information.
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Model 8656B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HP Part |C in g Mfr Mfr Part Number
‘ Designation Numper |D | QtY Description Code
A3R1 08656-60137] 4 LOW FREQUENCY OSCILLATOR 28480 08656-60137
A3AR1C1-
A3A1CIY8 NOT ASSIGNED
A3R1C100 0160~2437 1 2 CAPACITOR-FDTHRU S000PF +80 -20X 200V 28480 0160-2437
A3A1C101 0160-2437 1 CAPRCITOR~FDTHRU S000PF +80 -20X 200V 28480 0160-2437
A3R1C102 0160-4350 1 1 CRPRCITOR-FXD 68PF +~5X 200VDC CER 0+-30 28480 0160-4350
A3A1C103 0160-4040 6 51 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
R3A1C104 0160-4040 6 CAPRCITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
R3A1C105 0160-0700 7 1 CRPACITOR-FXD 150PF +-10X 100VDC CER 28480 0160-0700
R3A1C106 0160-4386 3 i CAPACITOR-FXD 33PF +~5X 200VDC CER 0+-30 28480 0160-4386
RA3AL1C107 0160-0575 4 12 CAPARCITOR-FXD .047UF +-20X SO0VDC CER 28480 0160-0575
R3AR1C108 0160-4491 1 5 CAPRCITOR-FXD 8.2PF +-5X 200VDC CER 28480 0160-4481
R3AR1C109 0121-0448 8 4 CAPACITOR-V TRMR-CER 2.5~5PF 63V PC-MTG 284380 0121-0448
R3AR1C110 0160-4040 6 CAPACITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040
R3AR1C111 0160-3874 2 1 CAPACITOR-FXD 10PF +-.SPF 200VDC CER 28480 0160-3874
A3A1C112 0160-4521 8 1 CAPRCITOR-FXD 12PF +-5X 200vVDC CER 0+-30 28480 0160-4521
R3A1C113 0160-0575 4 . CAPRCITOR-FXD .047UF +-20X SO0VOC CER 28480 0160-0575
R3A1C114 0160-3872 0 1 CRPRCITOR-FXD 2.2PF +~.25PF 200vDC CER 28480 0160-3872
A3A1C115 0160-0575 4 CRPRCITOR-FXD .047UF +-20X SOVDC CER 28480 0160-0575
A3R1C116 0160-3875 3 CAPACITOR-FXD 22PF +-5X 200VDC CER 0+-30 28480 0160-3875
A3A1C117 0160-4040 6 CARPACITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040
R3R1C118 0160-3875 3 CRPACITOR-FXD 22PF +-5X 200VDC CER 0+-30 28480 0160-3875
A3R1C119 0121-0448 8 CAPRCITOR-V TRMR-CER 2.5-5PF 63V PC-MTG 28480 0121-0448
A3R1C120 0160-2436 0 3 CAPACITOR-FDTHRU 10PF 20X 200V CER 28480 0160-2436
R3A1C121 0160-0575 4 CRPACITOR-FXD .047UF +-20% 50VDC CER 28480 0160-0575
A3A1CR1-
R3R1CRY99 NOT ASSIGNED
R3AICR100 0122-0173 8 DIODE-VVC 28PF 10X C3/C25-MIN=5 BVR=30V 28480 0122-0173
A3AICR101 1901-0179 7 6 DIODE-SUITCHING 15v 50MA 750PS DO-7 28480 1901-0179
R3AICR102 1901-0178 17 DIODE-SWITCHING 15v 50MA 750PS DO-7 28480 1901-0178
A3A1T1 1250-0828 2 CONNECTOR-RF SMC M SGL-HOLE-RR S0-OHM 28480 1250-0828
A3ALLL-
A3A1LY99 NOT ASSIGNED
R3A1L100 9100-3315 9 1 INDUCTOR RF-CH-MLD 820NH 5X .166DX.38S5LG 284890 89100-3315
R3A1L1I0L PART IS ETCHED TRARCE ON CIRCUIT BOARD
R3A1L102 PART 1S ETCHED TRACE ON CIRCUIT BOARD
R3AR1L103 PART IS ETCHED TRACE ON CIRCUIT BNARD
A3A1L104 PART IS ETCHED TRACE ON CIRCUIT BORRD
A3A1L10S PART IS ETCHED TRACE ON CIRCUIT BOARD
A3A1L106 PART IS ETCHED TRACE ON CIRCUIT BORRD
A3A1L107 PART IS ETCHED TRACE ON CIRCUIT BORRD
A3A1L108 PART IS ETCHED TRRCE ON CIRCUIT BORRD
A3A1L109 PART IS ETCHED TRACE ON CIRCUIT BOARD
R3A1IL110 PART IS ETCHED TRACE ON CIRCUIT BOARD
A3AIL1LL - 9135-0073 3 6 | INDUCTOR RF-CH-MLD SINH 6% .102DX.26LG 28480 9135-0073
A3A1L112 9135-0071 1 2 INDUCTOR RF-CH-MLD 62NH 5% .1020X.25LG 28480 8135-0071
A3A1L113 9140-0112 2 INDUCTOR RF-CH-MLD 4.7UH 10X 28480 9140-0112
A3A1L114 9100-3368 2 1 INDUCTOR RF-CH-MLD B00ONH SX .2DX.3BSLG 28480 9100-3368
2425470 26394
AJAINPT 08655-00127 5 COVER TOP 28480 08656-00126
26494 AND ABOVE
AJAINPY 08656-00126| S COVER TOP 28480 08656-00126
: 5001-5529 4 RFI STRIP GRSKET 28480 5001~5529
A3R1MP2 2360-0277 9 SCREW-MACH 6§-32 .312-IN-LG HEX~HD-SLT 00000 ORDER BY DESCRIPTION
A3A1MP3 08656-00044] © FENCE LFL SHLD 28480 08656-00044
A3ALMP4 NOT RSSIGNED
R3A1MPS 08656-00128}1 7 COVER-FRAME 28480 08656-00128
A3AR1IMPH 2190-0124 4 WASHER-LK INTL T NO. 10 .185-IN-ID 28480 2190-0124
A3ARIMPT 2950-0078 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480 2950-0078
A3A1MPSE 2190-0009 4 WASHER-LK INTL T NO. 8 .168-IN-ID 28480 2190-0009
R3AR1IMPY 2580-0002 4 NUT-HEX-DBL-CHAM 8-32-THD .085-IN~THK 28480 2580-0002
A3RIMP1C 2260-0001 5 4 NUT-HEX-DBL-CHAM 4-40-THD .084-IN-THK 28480 2260-0001
See introduction to this section for ordering information. * Indicates factory selected value
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part |C e Mfr i
Designation Number | D Qty Description Code Mfr Part Number
A3AIMP11 2190-0004 | 9 4 | WASHER-LK INTL T NO. 4 ,115-IN-ID 28480 | 2190-0004
A3AIMP12 4208-0277 | 9 1 | FORM-POLYU 9.53-MM-THK 110-MM-WD 28480 | 4208-0277
A3AIMP13 08656-00127) & COVER BOTTOM 284801 08656-00127
A3ALMP14 0570-1189 | 7 4 | STUD-PRS-IN 4-40 UNC-2R .312-IN-LG PH 28480 | 0570-1189
A3A1QL 1854-0610 | © 1 | TRANSISTOR NPN SI TO-45 FT=800MHZ 28480 1854-0610
A3R1Q2 1854-0345 | 8 TRANSISTOR NPN 2N5179 SI TO-72 PD=200My 04713 | 2nS179
A3R1Q3 1854-0696 | 2 4 | TRANSISTOR NPN SI TO-72 PD=200MU 28480 1854-0696
A3A1RL-

A3A1R9Y NOT ASSIGNED

A3AIR100 0698-3156 | 2 RESISTOR 14.7K 1X .125W F TC=0+-100 28546 | C4-1/8-T0-1472-F
R3A1R101 0698-3156 | 2 RESISTOR 14.7K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1472-F
A3A1R102 0698-3443 | 0 RESISTOR 287 1X .125W F TC=0+-100 28546 C4-1/8-T0-287R-F
A3A1R103 0757-0294 | 9 2 | RESISTOR 17.8 1X .125W F TC=0+-100 19701 | MF4C1/8-TO-17R8-F
A3A1R104 0698-3156 | 2 RESISTOR 14.7K 1% .125W F TC=0+-100 24546 | Cce-1/8-T0-1472-F
A3AIR105 0698-3443 | 0 RESISTOR 287 1X .125W F TC=0+-100 24546 | C€4-1/8-T0-287R-F
R3ALR106 0698-3151 | 7 4 | RESISTOR 2.87K 1X .125W F TC=0+-100 24545 | C4-1/8-T0-2871-F
R3A1R107 0757-0441 | 8 RESISTOR 8.25K 1% .125@ F TC=0+-100 24546 | C4-1/8-T0-8251-F
A3ALR108 0757-0416 | 7 RESISTOR 511 1% .125W F TC=0+-100 24546 | C4-1/8-T0-511R-F
A3A1R108 0757-0180 | 2 2 | RESISTOR 31.6 1X .125W F_TC=0+-100 28480 | 0757-0180

A3RIR110 0757-0405 | 4 RESISTOR 162 1% .125W F TC=0+-100 24546 | €4-1/8-T0-162R-F
A3AIR111 0698-3343 | 0 RESISTOR 287 1X .125W F TC=0+-100 24546 | C4-1/8-T0-287R-F
A3AIR112 0698-3433 | 8 4 | RESISTOR 28.7 1% .1254 F TC=0+-100 03888 | PMES5-1/8-T0-2BR7-F
A3AIR113 0698-3433 | 8 RESISTOR 28.7 1X .125W F TC=0+-100 03888 | PMESS5-1/8-70-28R7-F
R3A1R114 0698-3433 | 8 RESISTOR 28.7 1X .125W F TC=0+-100 038388 | PMES5-1/8-T0-28BR7-F
A3A1RLLS 0698-3433 | 8 RESISTOR 28.7 1X .125W F _TC=0+-100 03888 | PME5S5-1/8-T0-2BR7-F
R3A1R116 0757-0401 | © RESISTOR 100 1X .125W F TC=0+-100 24546] C4-1/8-T0-101-F

See introduction to this section for ordering information.
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part C il Mfr
. ; iption Mfr Part Number
Designation Number D Qty Descrip Code
A4 08656-60001] 1 1 HIGH FREQUENCY LOOP ASSEMBLY 28480 08656-60001
A4C1 0180-0197 8 CAPACITOR-FXD 2.2UF+-10% 20VDC TR 56289 1500225X9020R2
A4aC2 0160-2055 9 12 CAPACITOR-FXD .01UF +80-20% 100VOC CER 28480 0160-2055
A4aC3 0180-0197 8 CAPACITOR-FXD 2.2UF+-10% 20VDC TR 56289 1500225%9020A2
R4Ce 0160-4389 6 7 CAPACITOR-FXD 100PF «-5PF 200vDC CER 28480 0160-4339
A4CS 0160-4082 6 2 CAPACITOR-FDTHRU 1000PF 20% 200V CER 28480 0160-4082
2190-0630 7 2 WASHER-LK HLCL NO. 6 .141-IN-ID 28480 2190-0630
2420-0026 4 2 NUT-HEX-DBL-CHAM 6-32-THD .062-IN-THK 00000 ORDER BY DESCRIPTION
A4CH 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A4CT 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A4C8 0160-3878 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A4Ca 0160-3568 1 5 CAPACITOR-FXD 2.7PF +-5% 200vVDC CER 51642 100-100~-NP0-279]
R4C10 0160-3568 1 CAPACITOR-FXD 2.7PF +-5% 200VDC CER 51642 100-100-NP0-2797
ASC1Y 0160-3568 1 CAPACITOR-FXD 2.7PF +-5% 200VDC CER 51642 100-100-NP0-2797
A4C12 0160-4764 1 1 CARPACITOR-FXD 150PF +-5% 100VDC CER 28480 0160-4764
A4C13 0160-3878 6 CAPACITOR-FXD 1000PF «-20% 100VDC CER 28480 0160-3878
A4C14 0160-4040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
A4C1S 0160-2055 9 CAPRCITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
R4C16 0160-3456 6 S CAPACITOR-FXD 1000PF +-10% IKVDC CER 28480 0160-3456
A4CL7 0160-3879 7 6 CAPACITOR-FXD .01UF +-20X 100VDC CER 28480 0160-3879
R4C18 0160-3878 [ CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
A4C19 0160-4389 6 CAPACITOR-FXD 100PF +-SPF 200VDC CER 28480 0160-4389
Aac20 0160-4103 2 1 CAPRCITOR-FXD 220PF +-5% 100VDC CER 72982 8121-M100-C0G-2217
A4C2Y 0160-4498 g 3 CAPACITOR-FXD 5.6PF +-.SPF 200VDC CER 28480 0160-4498
A4aC22 0160-3873 1 3 CRPACITOR-FXD 4.7PF +- .5PF 200vDC CER 28480 0160-3873
A4L23 0160-4498 8 CAPACITOR-FXD S.6PF +-.SPF 200VDC CER 28480 0160-4498
A4C24 0160-4518 3 3 CAPRCITOR-FXD 3.9PF +-.SPF 200VDC CER 28480 0160-4518
A4C25 0160-4389 6 CAPACITOR-FXD 100PF +-SPF 200VDC CER 28480 0160-4389
A4C26 0160-4389 6 CAPACITOR-FXD 100PF +-SPF 200VDC CER 28480 0160-4389
A4C27 NOT ASSIGNED
A4C28 0160-3875 3 CAPACITOR-FXD 22PF +-5X 200VDC CER 0+-30 28480 0160-3875
A4C29 0160-3873 1 CAPRCITOR-FXD 4.7PF +-,5PF 200VDC CER 28480 0160-3873
A4C30 0160-3568 1 CAPACITOR-FXD 2.7PF +-5% 200VDC CER 51642 100-100-NP0-2793
A4C31 0160-3876 4 2 CAPACITOR-FXD 47PF +-20X 200VDC CER 28480 0160-3876
AAC32 0160~2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
R4C33 0160-3029 9 3 CAPARCITOR-FXD 7.5PF +-,SPF 100VDC CER 28480 0160-3029
A4C34 0180-0197 8 CAPACITOR-FXD 2.2UF+-10%X 20VDC TR’ 56289 150D225%X9020R2
A4C3S 0160-3029 9 CAPACITOR-FXD 7.5PF +-,5PF 100VDC CER 28480 0160-3029
A4C36 0160-4383 0 3 CAPACITOR-FXD 6.8PF +- .5PF 200VDC CER 20932 5024E0200RD683D
A4C37 0160-3029 9 CRPACITOR-FXD 7.5PF +-.SPF 100VDC CER 28480 0160-3029
A4C38 0160-4491 1 CAPACITOR-FXD 8.2PF +-5% 200vVDC CER 28480 0160-4491
A4C39 0160-2257 3 1 CRPACITOR-FXD 10PF +-5X 500VDC CER 0+-60 28480 0160-2257
4330-0145 9 2 INSULATOR-BERD GLASS 28480 4330-0145
R4CA0 NOT ASSIGNED
A4C41 0160-4491 1 CAPACITOR-FXD 8.2PF +-5X 200VDC CER 28480 0160-4491
A4Ca2 0160-3875 3 CAPACITOR-FXD 22PF +-5X 200VDC CER 0+-30 28480 0160-387%
R4C43 0160-3873 1 CAPACITOR-FXD 4.7PF +-.5PF 200vDC CER 28480 0160-3873
R4Cas 0160-3926 5 1 CAPACITOR-FDTHRU 100PF 20% 200V CER 28480 0160-3926
2190-0630 7 WASHER~LK HLCL NO. 6 .141-IN-ID 28480 2190-0630
2420-0026 4 NUT-HEX-DBL-CHAM 6-32-THD .062-IN-THK 00000 ORDER BY DESCRIPTION
R4CAS 0160-3875 3 CAPACITOR-FXD 22PF +~5X 200VDC CER 0+-30 28480 0160-3875
R4C46 NOT ASSIGNED
R4CA7 0160-3454 4 1 CAPACITOR-FXD 220PF +-10X% 1KVDC CER 28480 0160-3454
R4C48 0160-3459 9 1 CAPACITOR-FXD .Q2UF +-20X 100VDC CER 28480 0160-3458
A4Cag 0160-3456 6 CAPRCITOR-FXD 1000PF +-10X 1KVDC CER 28480 0160-3456
R4CS50 0160-4494 4 2 CAPACITOR-FXD 39PF +-5% 200VDC CER 0+-30 28480 0160-4494
A4CS1 0160-2055 9 CARPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-205S
A4CS2 NOT ASSIGNED
ggggg 0121-0449 9 3 CAPACITOR-V TRMR-CER 3.5-10PF 63V PC-MTG 28480 0121-0448
fA4CsSs NOT ASSIGNED

See introduction to this section for ordering information.
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part C o Mfr M
erenc r Part Number
Designation Number |D | QY Description Code f
AaCse 0160-3456 | & CAPACITOR-FXD 1000PF +~10% 1KVDC CER 28480 | 0160-3456
R4CE0 0160-3878 | 6 CAPACITOR-FXD 1000PF +-20% 100VOC CER 28480 | 0160-3878
A4CEL 0160-3875 | 3 CAPACTTOR-FXD 22PF +-5% 200VDC CER 0+-30 | 28480 | 0160-3875
A4CE2 0160-3456 | & CAPRCITOR-FXD L0OOPF +-10%X 1KVDC CER 28480 | 0180-3456
R4CH3 0160-3878 | 6 CAPRCITOR-FXO 1000PF +-20X 100VOC CER 28480 0160-3878
A4CE4 0160-4767 | & 1 | capaciToR-FXD 20PF +-5% 200VDC CER 0+-30 | 28480 | 0160-4767
R4CE5 0160-3456 | 6 CAPACITOR-FXO 1000PF +-10X 1KVDC CER 28480 | 0160-3456
R4CEE 0160-3878 | & CAPACITOR-FXD 1000PF +-20X 100VDC CER 28480 ] 0160-3878
A4CET 0160-4389 | § CAPRCITOR-FXD LOOPF +-SPF 200VDC CER 28480{ 0160-4383
A4CEE 0160-2055 |9 CAPACITOR-FXD .01UF +80-20% 100VOC CER 28680 | 0160-2055
A4CEY 0160-3878 | & CAPRCITOR-FXD 1000PF +>20% 100VDC CER 28480 | 0160-3878
A4CT0 0160-2208 | o 1 | CAPACITOR-FXD 100PF +-5X 300VOC MICA 28480 | 0160-2208
A4CT1 0160-2055 | 8 CAPACITOR-FXD .0iUF +80-20% 100VDC CER 28480 |  0160-2055
A4CT2 0160-3878 | & CAPACITOR-FXD 1000PF +-20X 100VDC CER 28480 | 0160-3872
RA4CT3 0160-0155 | 6 1 | cAPACITOR-FXD 3300PF +-10% 200vVDC POLYE 28480 0160-0155
R4CT4 0160-3453 | 3 1 | cAPACITOR-FXD .05UF +B0-20% 100vDC CER 28480 | 0160-3453
A4CTS5 0160-2055 | @ CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 |  0160-2055
A4CT6 0160-2085 | 8 CAPACITOR-FXD .01UF +80-20% 100VOC CER 284g0| 0160-2055
R4CTT 0160-2218 | 6 1 | CAPACITOR-FXD 1000PF +-5% 300VDC MICA 28480 0160-2218
R4CT8 0160-2085 | 8 CRPACITOR-FXD .01UF +80-20% 100VOC CER 28480 |  0160-2055
A4CTY 0160-3876 | 4 CAPACITOR-EXD 47PF +-20% 200V0C CER 28480 | 0160-3876
R4CBO 0160-3874 | 2 CAPACITOR-FXD 10PF +-.SPF 200VDC CER 28480 | 0160-3874
R4CBL 0160-4382 | 8 3 | CRPACITOR-FXD 3.3PF +-.25PF 200VDC CER 28480 | 0160-4382
A4ace3 0160-3879 | 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 28as0| o©160-3879
AICES 0160-3874 | 2 CAPACITOR-FXD 10PF +-.SPF 200VDC CER 28480 | 0160-3874
R4CES 0121-0448 | 8 CAPACITOR-V TRMR-CER 3.5-10PF 63v PC-MTG | 28a80| 0121-0448
2425ATO 25424
a4Cts 0160-3568 | 1 CRPACITOR-FXD 2.7PF +-5X 200VDC CER 51642]  100-100-NPO-2793
235424 AND 4ABOVE
ascts 0160-4a91 | 1 CAPACITOR-FXD 8.2PF +-.SPF 200VDC CER 51642]  200-200-NPO-8293
A4CR1 1961-0050 | 3 DIODE-SWITCHING 80V 200MA 2NS 0O-35 28480 1901-0050
RACR2 1901-0189 | 8 1 | DIODE-STEP RECOVERY 28480 1901-0189
ASCR3 1906-0008 | 9 « | DIOOE-mATCHED 1v 28480'| 1906-0098
A4CRS 1906-0083 | 9 DIODE-MATCHED 1V 28480 1906-0098
A4CRS 1906-0098 | 8 DIGDE-MATCHED 1V 28480 | 1906-0098
A4CRE 1906-0098 { 9 DIODE-MATCHED 1V 28480 |  1906-0098
R4CRT 1901-0050 | 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 | 1201-0050
R4CRE 1901-0050 | 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 |  1901-0050
A4CRY 1801-0050 | 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 |  1301-0050
R4CR10 1901-0050 | 3 DIODE-SWITCHING 8OV 200MA 2NS DO-35 28480 | 1901-0050
A4CR11 1901-0050 | 3 DIODE-SUITCHING BOV 200MA 2NS 0O-35 28480 |  1901-0050
ASCR12 1901-0050 | 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 ° 28480 1901-0050
A4CRL3 1901-0050 | 3 DIOOE-SUITCHING 80V 200MA 2NS 0O-35 28480 |  1901-0050
ALCR14 NOT RASSIGNED
A4CR1S NOT RSSIGNED
RACR16 1901-0050 | 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 | 1901-0050
AYCR1T 1501-0050 | 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 | 1901-0050
A4CR1S 1301-0050 | 3 DIOOE-SUITCHING 80V 200MA 2NS DO-35 28480 | 1901-0050
A4CR1E 1301-0050 | 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 |  1901-0050
AeTL 1251-6731 | o 1 | COMNECTOR 7-PIN M POST TYPE 28480 | 1251-6731
AdLL 9100-1627 | 2 4 | INDUCTOR RF-CH-MLD 33UM 5% .166DX.385LG 28480 | 9100-1627
AaL2 9100-1627 | 2 INDUCTOR RF-CH-MLD 39UM 5% .166DX.385LG 28480 | 9100-1627
A4L3 9100-1627 | 2 INDUCTOR RF-CH-MLD 39UH 5X .1BEDX.385LG 28480 | 9100-1627
A4L4 9100-1627 | 2 INDUCTOR RF-CH-MLD 38UH 5% .1BEDX.385LG 28480 | 9100-1627
R4LS 9100-2247 4 17 INDUCTOR RF~CH-MLD 100NH 10X .10S5DX.26LG 28480 9100-2247
A4LE PART IS ETCHED TRACE ON CIRCUIT BOARD
R4L7 PART IS ETCHED TRACE ON CIRCUIT BOARD
AsLs PART IS ETCHED TRACE ON CIRCUIT BORRD
AsLg PART IS ETCHED TRACE ON CIRCUIT BOARD
ALL10 9100-2247 | 4 INDUCTOR RF-CH-MLD 100NH 10% .105DX.26LG | 28480 | 9100-2247
AaL11 9135-0071 | 1 INDUCTOR RF-CH-MLD 62NH 5% .102DX.26LG 28480 | 9135-0071
RaL12 PART 1S ETCHED TRACE ON CIRCUIT BOARD
AIL13 9100-2247 | 4 INDUCTOR RF-CH-MLO 100NH 10X .105DX.26LG | 28480 ] 8100-2247
ALL14 PART IS ETCHED TRACE ON CIRCUIT BOARD
RaL1S 9135-0073 | 3 INDUCTOR RF-CH-MLD SINH BX .1020X.26LG 28480 9135-0073

See introduction to this section for ordering information.
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Replaceable Parts

Reference HP Part | C e Mfr fr Part Number
Designation Number D Qty Description Code M
A4L16 9135-0073 3 INDUCTOR RF-CH-MLD 5INH 6% .1020X.26LG 28480 9135-0073
AaLL7 PART IS ETCHED TRACE ON CIRCUIT BOARRD
RAL18 PART IS ETCHED TRACE ON CIRCUIT BOARD
AaLLg 3135-0076 ] 2 INDUCTOR RF-CH-MLD 39NH BX .1020X.25LG 28480 9135-0076
R4L20 9135-0074 a 1 INDUCTOR RF-CH-MLD 47NH 4X .1020X.26L6 28480 9135-0074
AaL21 9135-0081 3 3 INDUCTOR RF-CH-MLD G8NH SX .1020X.26L6G 28480 9135-0081
ROL22 9135-0081 3 INDUCTOR RF=-CH-MLD 68NM 5X .102DX.26LG 28480 9135-0081
AeL23 9140-0158 6 20 INDUCTOR RF-CH-MLD 1UH 10X .105DX.26LG 28480 9140-0158
AaL24 8140-0158 6 INDUCTOR RF-CH-MLD 1UH 10X .105DX.26LG 28480 9140-0158
ALL2S NOT RSSIGNED
A4L26 9135-0081 3 INDUCTOR RF-CH-MLD 68NH SX .102DX.26LG 28480 9135-0081
AaL2? 9135-0076 6 INDUCTOR RF-CH-MLD 39NH 6% .102DX.26LG 28480 9135-0076
A4L28 9100-3512 8 2 INDUCTOR S50UH .285DX.4LG 28480 9100-3512
AaL29 PART IS ETCHED TRRCE ON CIRCUIT BORRD
A4L30 9100-2248 5 INDUCTOR RF-CH-MLD 120NH 10X .1050X.26LG 28480 9100-2248
AaL31 9140-0141 ? INDUCTOR RF-CH-MLD 68ONH 10% .1050X.26LG 28480 9140-0141
AaL32 NOT ASSIGNED
RaL33 9100-2249 6 2 INDUCTOR RF-CH-MLD 15ONH 10X . 105DX.26LG 28480 9100-2243
RAL34 9100-1641 0 1 INDUCTOR RF-CH-MLD 240UH S5X% .1560X.385LG 28430 9100-1641
A4L3S 9135-0068 ] 2 INDUCTOR RF-CH-MLD 33NH 6% .1020X.26LG 28480 9135-0068
RAL3E 9100-3514 0 2 INDUCTOR 30UH .2B5DX.4LG 28480 9100-3514
AaL37 9100-3532 8 INDUCTOR SOUH .285DX.4LG 28480 9100-3512
AsL38 2100-3514 0 INDUCTOR 30UH .285DX.4LG 28480 9100-3514
RAL39 9100-3513 9 1 INDUCTOR 7SUH .285DX.4LG 28480 9100-3513
R4LA0 9135-0068 6 INDUCTOR RF-CH-MLD 33NH 6X .102DX.26LG 28480 9135-0068
AsLAaL 9100-2249 6 INDUCTOR RF-CH-MLOD 1SONH 10X .1050X.26LG 28480 9100-2249
AaMP1 08656-00074| 2 1 PLATE-HFL BRKT 28480 08656-30074
RaMP2 08656-00089] 9 1 BRKT HFL FDTHRU 25143 08656-00089
AaMP3 08656-00090( 2 1 TRB-GROUNDING 28480 08656-00090
AdMP4 08655-00133] 4 14 | CLIP SEMI-R GRND 284380 08656-00133
RaQY 1853-0020 4 4 TRANSISTOR PNP SI PD=300MW FT=150MHZ 28480 1853-0020
RAQ2 1854-0632 6 8 TRANSISTOR NPN SI PO=180MW FT=4GHZ 25403 BFR-91
A4Q3 1854-0696 2 TRANSISTOR NPN SI TO-72 PD=200MW 28480 1854-0696
R4Q4 1853-0020 q TRANSISTOR PNP SI PD=300MW FT=150MHZ 28480 1853-0020
R4QS 1854-0477 7 TRANSISTOR NPN 2N2222R SI TO-18 PO=500Mw 04713 2N2222R
A3Q6 1855-0235 7 1 TRANSISTOR J-FET N-CHAN D-MODE TO-52 SI 28480 1855-0235
AsQ7 1853-0007 7 6 TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 04713 2N3251
R4Q8 1854-0071 7 3 TRANSISTOR NPN SI PD=300MW FT=200MHZ 284380 1854-0071
A4Q8 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
A4Q10 1855-0423 5 1 TRANSISTOR MOSFET N-CHAN E-MODE . 17856 VN10KM
ASRY 0698-7227 6 4 RESISTOR 422 1% .0SW F TC=0+-100 24545 €3-1/8-T0-422R-F
R4R2 0698-7189 g 2 RESISTOR 11 1X .0SW F TC=0+-100 24546 C3-1/8-TO- L1RO-F
A4R3 0698-7227 6 RESISTOR 422 1X .05W F TC=0+-100 24546 C3-1/8-T0-422R-F
AdRe 0698-3153 q RESISTOR 3.83K 1X .125W F TC=0+-100 24546 C4-1/8-T0-3831-F
A4RS 0757-0440 7 RESISTOR 7.5K 1X .125UW F TC=0+-100 24546 C4-1/8-T0~-7501-F
A4RE* 0699-1970 6 RESISTOR-FXD 178 1X F TC-0=-100 28480 0699-1970
R4RT* 0699-1903 5 RESISTOR-FXD §1.1 1X F TC=0+-100 28480 0699-1903
A4RS 0698-3438 3 RESISTOR 147 1X ,125W F TC=0+-100 24545 C4-1/8-T0-147R-F
A4RY 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A4R1O* 0699-1970 6 RESISTOR-FXD 178 1X F TC=0+-100 28480 0698-1970
A4R1L 0698-3440 7 RESISTOR 196 1X .125W F TC=0+-100 24546 C4-1/8-T0-196R-F
ASR12 0698-3440 7 RESISTOR 196 1X .125W F TC=0+-100 24546 Ca-1/8-T0-196R-F
A4R13 0698-3156 2 RESISTOR 14.7K 1X .125U F TC=0+-100 24546 C4-1/8-T0-1472-F
A4R14 0698-3156 2 RESISTOR 14.7K 1X .125W F TC=0+-100 24548 C4-1/8-T0-1472-F
A4RLS 0757-0179 g 1 RESISTOR 196 1X .254 F TC=0+-100 24546 C5-1/4-TO-196R-F
A4R1E 0698-7220 q 2 RESISTOR 215 1% .05W F TC=0+-100 24546 C3-1/8-T0D-215R-F
R4R17 0698-7198 0 2 RESISTOR 26.1 1X .QSW F TC=0+-100 24545 €3-1/8-T0-26R1-F
R4R18 0698-7198 0 RESISTOR 26.1 1X .0SW F TC=0+-100 24548 €3-1/8-T0-26R1-F
R4A19 0699-1903 5 2 RESISTOR-FXD 51.1 1X .05W F TC=0+-100 28480 0693-1903
R4R20 0698-7236 7 RESISTOR 1K 1X .0SW F TC=0+-100 24548 C3-1/8-T0-1001-F
AsR21 0698-7236 7 RESISTOR 1K 1X .0SW F TC=0+-100 24546 €3-1/8-T0-1001-F
AsR22 0698-3438 3 RESISTOR 147 1X .125W F TC=0+-100 24546 C4-1/8-TC-147R-F
A4R23 0699-1903 5 RESISTOR-FXD 51.1 1% .0SW F TC=0+-100 28480 0699-1903
A3R24 0757-0394 o RESISTOR 51.1 1X .125W F TC=0+-100 24546 C4-1/8-T0-51R1-F
RAR2S 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0-10R0-F

See introduction to this section for ordering information.
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Reference HP Part | C P Mfr Mt
A . r Part Number
Designation Number |D Qty Description Code
AAR28 0698-3440 7 RESISTOR 196 1X .125W °© 2+-100 24546 C4-1/8-T0-196R-F
A4R27 0698-0084 9 RESISTOR 2.15K 1X .12¢ C=0+-100 24546 C4-1/8-T0-2151~F
R4R28 0698-3441 8 RESISTOR 215 1% .125Ww -20+=-100 24546 C4-1/8-T0-215R-F
R4R2S 0698-3132 4 RESISTOR 261 1X .125W F TC=0+-100 24546 C4-1/8-T0-2610-F
R4R3I0 0698~3447 4 5 RESISTOR 422 1X .125W F TC=0+-100 24546 C4~-1/8~T0-422R-F
A4R3L 0698-3132 4 RESISTOR 261 1X .125W F TC=0+-100 24546 C4-1/8-T0-2610-F
R4R32 0698-3441 8 RESISTOR 215 1% .125uW F TC=0e-100 24546 C4-1/8-T0-215R-F
R4R33 0757-0279 0 RESISTOR 3.16K 1X .125W F TC=0+-100 24546 C4-1/8-T0-3161-F
A4R3S NOT RSSIGNED
25144 AND 4BOVE
AdR2S 0757-0418 7 RES S11 1X .125u 28480 0757-0416
2425470 25114
AeRIS 0757-0280 3 RESISTOR 1K iX .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A4R3S 0698-0084 9 RESISTOR 2.15K 1X .125W F TC=0+-100 24546 C4-1/8-T0-2451-F
AGR3T 0698-3447 4 RESISTOR 422 1% .12S5UW F TC=0+~100 24546 C4-1/8-70-422R-F
A4R3Y 0699-1902 4 1 RESISTOR-FXD 10 1X .0SW F TC=0+-100 28480 0699-1902
R4R3Y 0698-8816 1 1 RESISTOR 2. 15 .l! 125(‘ F TC=0+-100 28480 0698-8816
A4R4O 0698-722% 0 H RESISTOR 237 1% W F TC~3+-100 24548 C3-1/8-TO-237R-F
A4REL 0698-7221 0 RESISTOR 237 1X .0SW F TC=0+-100 24546 C3-1/8-T0-237R-F
A4RE2 0698-7221 0 RESISTOR 237 1X .0S4W F TC=0+-100 24546 C3-1/8-T0-237R-F
A4Re3 0698-7221 0 RESISTOR 237 1X .05W F TC=0+-100 24546 C3-1/8-T0-237R-F
A4R44 0698-7221 0 RESISTOR 237 1X .0SW F TC=0+-100 24548 C3-1/8-T0-237R-F
A4ReS 0698-3442 9 8 RESISTOR 237 1X .125W F TC=0+-100 24546 C4-1/8-T70-237R-F
R4REE 0898-3442 9 RESISTOR 237 1X .125W F TC=0+-100 24548 C4-1/8-T0-237R~-F
A4RLT 0698-3442 9 RESISTOR 237 1X .125W F TC<0+-100 24546 Ce-1/8-T0-237R-F
AdReS 0698-3442 9 RESISTOR 231 1X .1254 F TC=0+-100 24546 C4-1/8-T0-237R-F
R4RES 0698-3442 9 RESISTOR 237 1X .125W F TC-OO-XOO 24546 C4-1/8-T0-237R-F
A4RSO 1810-0288 3 1 NETUWORK-RES Q-SIP!.O 0K OHM X 8 28480 1810-0269
A4RSL 0698-3158 4 2 RESISTOR 23.7K 1X .125W F TCe=0e+-100 24548 C4-1/8-T0-2372-F
24235470 26304
AdRS2 2100-2218 0 1 RESISTOR-TRMR SK 10X C TOP-ROJ 1-TRN 73138 82PRSK
26354 AND aROVE
ARS2 2100-1738 9 1 RESISTOR-TRMR 10K 10X C TOP-RDJ 1-TRN 73138 82PR10K
ARSI’ 0698-3158 4 RESISTOR 23.7K 1X .12SW F TCe#0+-100 24546 C4-1/8~-T0-2372-F
RARSS 0757-0438 3 RESISTOR 5.11K 1X .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A4RSS 2100-2030 6 1 RESISTOR-TRMR 20K 10X C TOP-RDJ 1-TRN 73138 82PR20K
R4RSE 0898-3158 2 RESISTOR 14.7K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1472-F
R4RS? 0698-0084 L] RESISTOR 2.15K 1X .125W F TC=0+-100 24546 C4-1/8-70-2151~F
A4RSS 0698-3454 3 RESISTOR 215K 1X .125W F TC=0+-100 24548 C4-1/8-T0-2153-F
A4RSY 0757-0418 7 RESISTOR Si1i 1X .125W F TC=0e-100 24546 C4-1/8-T0-511R-F
A4RE60 0698-3156 2 RESISTOR 14.7K {X .1256 F TCe=0+-100 24546 C4-1/8-T0=-1472-F
R4RGL NOT ASSIGNED .
R4RB2 0698-3457 6 RESISTOR 318K 1X .12SW 7 [C=Qe¢-1n 28480 0698-34S57
A4RBI 0698-3447 4 RESISTOR 422 1X .125W F TC=0+-100 24546 C4-1/8-T0-422R-F
A4RE4 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1004-F
A4RES 0757-0442 ] RESISTOR 10K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
R4RGE 0898-3266 H 3 RESISTOR 237K 1X .125W F TC=0+-100 24546 C4-1/8-T0-2373-F
A4RE7? 0698-3438 3 RESISTOR 147 1X .12SW F TC=0+-100 24546 C4-1/8-T0-147R-F
A4R6S 0698-3445 2 RESISTOR 348 1X .125W F TC=0+-100 24546 C4-1/8-T0-342%R-F
A4RES 0698-3454 3 RESISTOR 21SK 1X .125W F TC=0+-100 24546 C4~1/8-T0-2153-F
R4R70 0757-0438 3 RESISTOR §.11K 1X .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A4RTY 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
R4R72 0698-3441% 8 RESISTOR 215 1X .125U F TC=0+-100 24546 C4-1/8-T0=-215R-F
A4RTI 0698-3452 1 H RESISTOR 147K 1X ,125W F TC=0+~100 24546 C4-1/8-T0-1473-F
A4RT4 0757-0458 1 RESISTOR 51.1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
AMRTS 0698-3452 1 RESISTOR 147K 1X 125!‘ F TC=0+-100 24546 C4-1/8-T0-1473-F
A4RT6 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-100 245486 Cé-1/8-T0-1001~-F
A4TY 11661-60681 7 1 TRANSFRMR ASSY 28480 11661-60087
A4TPY 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SQ 28480 1251-0600
RATP2 1251-1556 7 25 CONNECTOR-SGL CONT SKT .018-IN~B8SC-S2 28480 1251-1556
A4TP3 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-S2 28480 1251-1556
RATP4 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251-1556
AATPS 1251-1556 7 CONNECTOR~SGL CONT SKT .018-IN-8SC-SZ 28480 1251-1556
A4TPE 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251-1558
ALATPY 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-mMM-BSC-SZ SQ 28480 1251-0600
AATPS 1251-1556 ? CONNECTOR-SGL CONT SKT .018-IN-8SC-S2 28480 1251-1556
R4TPY 1251-1556 ? CONNECTOR-SGL CONT SKT .018-IN-BSC-S2 28480 1251-1556
RA4TPLO 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
See introduction to this section for ordering information. * Indicates factory selected value
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A4TP11 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SQ 28480 1251-0600

RATP12 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600

R4TPL3 1251-0600 ¢ CONNECTOR-SGL CONT PIN 1.14-Mm BSC-SZ SQ 28480 1251-0600

RATP14 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600

A4TPLS 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600

RATP16 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600

R4UL 0955-0146 0 1 MIXER-DBL BRLANCED FREQ=1 TO 1000 MHZ 28480 0955-0146

RAU2 1820-1976 2 2 IC BFR CMOS NON-INV HEX 3L585 CDA40S0BE

AGU3 1820-0618 7 2 IC BFR TTL NON-INV HEX 01295 SN7417N

AgU4 1820-15662 3 2 IC SHF-RGTR CMOS SERIAL-IN PRL-OUT 8-BIT 3L585 CD4094BE

ALUS 1826-0522 4 1 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-P 01285 TLO74CN

AsUE 1820-1211 8 1 IC GATE TTL LS EXCL-OR QUAD 2-INP 01295 SNT4LS8EN

See introduction to this section for ordering information.
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Reference HP Part |C Mfr M$r Part Number
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As 08656-60013 S 1 | HIGH FREQUENCY OSCILLATOR ASSEMBLY 28480 | 08656-60013
ASC1 0160-4040 | 6 CAPACITOR-FXD 1000PF +-5X 100VDC CER 28480 |  0150-4040
Asc2 0180-0197 | 8 CAPACITOR-EXD 2.2UF+~10% 20V0C TR 56289 |  1500225X9020A2
RSC3. 0160-3878 | 6 CRPACITOR-FXD 1000PF +-20X 100VOC CER 28480 | 0160-3878
R5C4 0160-2055 | 9 CRPACITOR-FXD .01UF +80-20X 100VDC CER 28480 |  0160-2055
ASCS 0160-4080 | 6 _ CAPACITOR-FXD 1000PF +-5X 100VDC CER 28480 |  0160-4040
ASCE 0160-4389 | & CRPACITOR-FXD 100PF +-SPF 200VOC CER 28480 |  0160-4388
ASCT 0160-3878 | 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 | 0160-3878
ASCS 0160-4040 | 6 CAPACITOR-FXD 1000PF +-5X 100VOC CER 28480 |  0160-4040
ASCY 0160-3568 | 1 CAPACITOR-FXD 2.7PF +-.25PF 200VOC CER 28480 |  0160-3568
ASC10 0160-4383 | 6 CAPACITOR-FXD 100PF +-SPF 200VOC CER 28480 | 0160-4389
ASC11 0160-4040 | 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 |  0160-4040
RSC12 0160-3878 | & CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 | 0160-3878
ASC13 0160-4040 | & CAPRCITOR-FXD 1000PF +-5% 100VOC CER 28480 | 0160-4040
ASC14 0160-4040 | 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 |  0160-4040
RSC15e 0160-3875 | 3 7 | CAPACITOR-FXD 22PF +-5% 200VDC CER 0+-30 | 28480| 0160-3875
ASC16 0160-3878 | 6 CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 | 0150-3878
RSC17 0160-4040 | © CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 | 0180-4060
A5C18 0160-443¢ | 4 CAPACITOR-FXD 39PF +-5X 200VOC CER 0+-30 | 28480 | 0150-4438
RSC19  0160-4040 | & CRPACITOR-FXD 1000PF +-5X% 100VDC CER 28480 | 0160-4040
ASC20 0160-4498 | 8 CAPRCITOR-FXD 5.8PF +-.SPF 200VOC CER 28480 | 0160-4498
ASC21 0180-0197 | 8 CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 |  1500225X9020R2
ASC22+ 0160-0880 | 4 2 | CAPRCITOR-FXO 1PF +-.5PF 100VOC CER 28480 | 0160-0690
25304 AND A20OVE
ASCRI 0122-0161 | & 7 | owe 2.2pF s.ocR 28480 |  0122-0161
ascrz 0122-0161 | 4 DWC 2.2PF 5.0CR 28480 | 0122-0161
25114T0 235234
ASCRI 0122-0328 |6 DIODE VCC 2.2PF 5% C3/C25-MIN=4.5 28480 | 0122-0329
ascaz 0122-0328 | 6 DIODE VCC 2.2PF SX C3/C25-MIN=4.5 28480 | 0122-0329
24254TO 25094
asCRI 0122-0161 | o 7 | owe 2.2pF s.ocr 28480 | 0122-0161
ascrz 0122-0161 |4 OWC 2.2PF 5.0CR 28480 | 0122-0161
ASLL PART 1S ETCHED TRACE ON CIRCUIT BOARD
A5L2 PRRT IS ETCHED TRACE ON CIRCUIT BOARD
AsL3 9100-2247 | & INDUCTOR RF-CH-MLD 100NM 10% .10S0X.26LG | 28480 | 9100-2247
AsLa PART 1S ETCHED TRACE ON CIRCUIT BOARD
ASLS 9140-0158 | 6 INDUCTOR RF-CH-MLD 1UH 10X .105DX.26LG 28480 | 9140-0158
AsLs 9100-2247 | ¢ INDUCTOR RF-CH-MLD 100NH 10X .105DX.26LG | 28480 | 9100-2247
ASL7 9140-0144 | 0 INDUCTOR RF-CH-MLD 4.7UH 10X .105DX.26LG | 28480 | 9140-0144
A58 PART IS ETCHED TRACE ON CIRCUIT BORRD
ASLY 9100-2247 | INDUCTOR RF-CH-MLD 10ONHM 10X .105DX.26LG | 28480 | 9100-2247
ASL10 9100-2247 | 4 INDUCTOR RF-CH-MLD 100NH 10X .1050X.26LG | 28480 | 9100-2247
A5L11 PART IS ETCHED TRACE ON CIRCUIT BORRD
ASL12 9100-2247 | o INDUCTOR RF-CH-MLD 100NM 10% .1050X.26LG | 28480 | 9100-2247
ASMPL 1251-0600 | o CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 | 1251-0600
AsQL 1853-0020 | & TRANSISTOR PNP SI PD=300My FT=150MHZ 28480 |  1853-0020
A5G2 1854-0632 | © TRANSISTOR NPN SI PD=180MJ FT=4GHZ 25403 | BFR-91
AsQ3 1854-0632 | 6 TRANSISTOR NPN SI PO=180Mu FT=4GHZ 25403 | BFR-81
ASR1 0698-3445 | 2 RESISTOR 348 1X .125W F_TC=0¢-100 24546 | C4-1/8-T0-348R-F
A5R2 0698-7222 | 1 1 | RESISTOR 261 1X .05W F TC=0+-100 24545 | C3-1/8-TO-261R-F
A5R3 0698-7225 | 4 1 | RESISTOR 348 1X .05u F TC=0+-100 24545 | C3-1/8-TO-348R-F
A5R4. 0699-1947 | 7 2 | RESISTOR 38.3 1% .05w F TC=0+-100 28480 | 0699-1947
RSRS 0898-7216 | 3 3 | RESISTOR 147 1X .05u F TC=0+-100 24546 | C3-1/8-TO-147R-F
ASRS 0757-0405 | ¢ RESISTOR 162 1X .125W F TC=0+-100 24546 | C4-1/8-T0-162R-F
ASR7 0757-0280 | 3 RESISTOR 1K 1X .1250 F TC=0+-100 24546 |  C4-178-T0-1001-F
A5RB 0598-3438 | 3 RESISTOR 147 1% .125W F TCx0+-100 24546 | C4-1/8-T0-147R-F
A5RY 0698-7220 | 3 RESISTOR 215 1X .0SW F TC*0+-100 24546 | C3-1/8-TO-215R-F
ASR10 0699-1366 | 0 2 | RESISTOR 26.1 1% .05W F TC=0+-100 28380 |  0699-1366
ASR1L 0699-1966 | 0 RESISTOR 26.1 1% .0SW F TC=0+-100 28480 | 0699-1366
ASR12 0698-7227 | 6 RESISTOR 422 1X .05W F TC=0+-100 24545 | C3-1/8-T0-822R-F
ASR13 0699-2027 | 6 + | RESISTOR 11 1X .05W F TC=0e-100 28280 | 0599-2027
ASR14 0698-7227 | 6 RESISTOR 422 1X .05W F TC=0+-100 28546 | C3-1/8-T0-422R-F
RSR1S 0698-7212 | 8 1 | RESISTOR 100 1X .05W F TC=0+-100 24548 | C3-1/8-TO-100R-F

See introduction to this section for ordering information.
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8656B

Reference MP Part (o4 . Mftr

Designation Number D Qty Description Code Mfr Part Number
RS5R16 0598-7218 3 RESISTOR 147 1X .05UW F TC=0+-100 24546 €3-1/8-T0-147R-F
ASR17 0698-7202 7 RESISTOR 38.3 1% .0SW F TC=0+-100 24546 €3-1/8-TO-38R3-F
ASR18 0757-0442 9 RESISTOR 10K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR19 0698-7216 3 RESISTOR 147 1X .0SW F TC=0+-100 24546 €3-1/8-TO-147R-F
ASR20 0698-3447 4 RESISTOR 422 1X .125W F TC=0+-100 24546 C4-1/8-T0-422R-F
ASR21 0698-0082 7 RESISTOR 464 1X .125W F TC=0+-100 24548 C4-1/8-T0-4540-F
RSR22 0699-1903 5 RESISTOR-FXD 51.1 iX .0SW F TC=0+-100 28480 05699-1903
ASR23 0698-7236 ? RESISTOR 1K 1X .05W F TCe0+-100 24546 C3-1/8-T0-1004-F
RSTPL 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251-1556

ASTP2 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251-1556

ASTP3 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-8SC-SZ 28480 1251-1556

ASTP4 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28430 1251-0600
ASTPS 1251-1556 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 1251-1556

See introduction to this section for ordering information.

6-32

* Indicates factory selected vajue

rev.1SJUN86



Model 8656B Replaceable Parts
Table 6-3. Replaceable Parts
Reference HP Part o ; Mfr
: P ripti Mfr Part Number

Designation Number |D | QY Description Code

2425470 25094
aé 08656-60150) 1 1 | ouTPuT RSSEMBLY 28480 08656-60150

23114 AND ABOVE
aé 08656-60180] 7 1| OUTPUT RSSEMBLY 28480 08656-60180
AsC1 0160-4040 6 CAPRCITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
ABC2 0160-4040 6 CAPRCITOR-FXD 1000PF +-SX 100VDC CER 28480 0160-4040
A6C3 0160-0575 4 CAPACITOR-FXD .047UF +-20X SOVOC CER 28480 0160-0575
A6C4 0180-1745 S CRPRCITOR-FXD 1SUF+-10X 20VDC TR 56289 1500156X902082
AGCS 0180-1746 H CAPRCITOR-FXD 15UF+-10X 20VOC TR $6289 150D156X902082
AECS 0180-1745 s CRPACITOR-FXD 1SUF+-10X 20VDC TA 56289 1sooxssxsozoez
AsC? 0160-0575 5 1 | CRPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-057
AGCS 0160-3879 7 CAPACITOR-FXD .01UF +-20X 100VDC CER 28480 0160- 3s7s
A6CY 0180-0291 3 CAPARCITOR-FXD 1UF+-10X 35VDC TA 56289 1500105X9035R2
R6C10 0160-3879 7 CAPACITOR-FXD .01UF +-20X 100VDC CER 28480 0160-3879
A6C11 0160-4040 6 CRPACITOR-FXD 1000PF +-5% 100VOC CER 28480 0160-4040
A6C12 0160-4040 6 CRPACITOR-FXD 1000PF +~5X 100VDC CER 28480 0160-4040
ABC13 0160-4040 6 CRPRCITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040
A6C14 0160-4040 5 CRPACITOR-FXD 1000PF +-5X 100VOC CER 28480 0160-4040
ABC15 0160-3879 7 CAPACITOR-FXD .01UF +-20X 100VDC CER 28480 0160-3879

24254TO0 26174
A6C16 0180-0228 6 1 | CRPACITOR-FXD 22UF+-10% 1SVOC TR 56289 150D226X901582

26204 AND ABOVE

A6C16 0180-1794 3 1 | CRPACITOR-FXD 22UF+-10X 35VDC TR 56289 150D266X8035R2
AEC17 0160-0575 . CRPRCITOR-FXD .047UF +-20X SOVOC CER 28480 0160-0575
A6C18 0160-0575 4 CRPACITOR-FXD .047UF +-20X 50VDC CER 28480 0160-0575
R6C19 0160-3879 7 CRPACITOR-FXD .01UF +-20X 100VDC CER 28480 0160-3879
A6C20 0160-4040 5 CAPRCITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
ABC21 0160-4040 6 CRPACITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040
A6C22 0160-3877 s 3 CAPRCITOR-FXD 100PF +-20X 200VDC CER 28480 0160-3877
A6C23 0160-3877 5 CRPACITOR-FXD 100PF +-20X 200VDC CER 28480 0160-3877
ABC24 0160-3877 5 CRPACITOR-FXD 100PF +-20% 200VDC CER 28480 0160-3877
AGC2S 0180-0374 3 2 | CAPACITOR-FXD 10UF+-10X 20VDC TR 56289 150D106X902082
ABC26 0160-4808 ‘. CRPACITOR-FXD 470PF +-SX 100VOC CER 28480 0160-4808
ABC27 0180-0374 3 CAPRCITOR-FXD 10UF+-10X 20VDC TR - 56289 1500106X902082
R6C28 0160-0690 4 CRPRCITOR-FXD 1PF +-.SPF 100VDC CER 28480 0160-0690
REC29 0160-4040 6 CRPACITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040
A6C30 0160-4040 6 CAPACITOR-FXD 1000PF +-5X% 100VDC CER 28480 0160-4040
A6C31 0160-5975 8 CRPRCITOR-FXD 10PF +-5X SOVDC CER 0+-30 28480 0160-5975
R6C32 NOT ASSIGNED
ABC33 0160-6459 7 4 | CRPACITOR-FXD 620PF S0VDC CER 28480 0160-6469
AGC34 0160-0575 ' CRPACITOR-FXD ,047UF +-20X 50VDC CER 28480 0150-0575
ABC3S 0160-5971 ¢ 1 | CAPRCITOR-FXD 4.7PF +-.5PF SOVDC CER 28480 0160-5971
AGC36 - 0160-4387 4 1 | - CRPACITOR-FXD 47PF +-5% 200VDC CER 0+-30 28480 0160-4387
ABC37 0160-5957 6 1 | CRPACITOR 47PF +-5X SOVDC CER 0+-30 28480 0160-5957
AGC38 0160-6469 7 4 | CRPRCITOR-FXD 620PF 50VDC CER 28480 0160-6469
ABC39 0160-0575 . CRPRCITOR-FXD .047UF +-20X S0VDC CER 28480 0160-0575
242340NLY
Aéce0 0160-4471 7 CRPRCITOR-FXD 4.7PF +-.5PF 100VOC CER 28480 0160-4471
24474 AND aABOVE :
ASC 40 NOT ASSIGNED
A6CAL 0150-5469 7 4 | CAPRCITOR-FXD 620PF S0VDC CER 28480 0160-6469
R6C42 0160-0575 . CRPACITOR-FXD .Q4TUF +-20X 50VOC CER 28480 0160-0575
A6C43 0160-5469 7 4 | CARPRCITOR-FXO 620PF SOVOC CER 28480 0160-6469
AECe4 0160-4040 6 CRPACITOR-FXD 1000PF +~5X 100VDC CER 28480 0160-4040
ABC4S 0160-4084 8 2 | CRPACITOR-FXD .1UF +-20X SOVDC CER 28480 0160-4084
AGC46 - 0121-0447 ? 2 | CRPACITOR-V TRMR-CER 1-3PF 63V PC-HTG 28480 0121-0447
REC47 0160-4535 . CRPACITOR-FXD 1UF +-10X SOVOC CER 28480 0160-4535
ABC48 0121-0447 7 2 | CRPRCITOR-V TRMR-CER 1-3PF 63V PC-MTG 28480 0121-0447
AGC49 0160-0570 9 1 | CRPACITOR-FXD 220PF +-20% 100VDC CER 20932 S024EM100RD221M
RECSO 0160-4493 3 CRPACITOR-FXD 27PF +-5X% 200VDC CER 0+-30 28480 0160-4433
AECS51 0160-4493 3 CAPACITOR-FXD 27PF +-5X 200VOC CER 0+-30 28480 0160-44393
ABCS2 0160-4535 4 CAPRCITOR-FXD 1UF +-10X 50VDC CER 28480 0160-4535
A6CS53 0160-3873 1 CRPACITOR-FXD 4.7PF +-,SPF 200VDC CER 28480 0160-3873
RECS54 0160-4040 $ CRPACITOR-FXD 1000PF +-5X 100VOC CER 28480 0160-4040
R6CSS 0160-4535 4 CRPRCITOR-FXD 1UF +-10X SOVDC CER 28480 0160-4535
A6CS56 0121-0448 8 CRPACITOR-V TRMR-CER 2.5-5PF 63V PC-MTG 28480 0121-0448
A6C57 0121-0448 9 CAPRCITOR-V TRMR-CER 3.5-10PF 63V PC-MTG 28480 0121-0449
A6CSS 0160-2055 9 | CAPACITOR-FXD .01UF +80-20X 100VDC CER 28489 0160-2055
A6C59 0160-4535 4 CAPRCITOR-FXD IUF +-10X 50VDC CER 28480 0160-4535
ABCH0 NOT ASSIGNED

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

Table 6~3. Replaceable Parts

Model 8656B

Reference HP Part |C i Mfr Mfr Part Number
Designation Number |D | QY Description Code
ABCHL 0160-4040 6 CAPACITOR-FXD 1000PF +-SX 100VDC CER 28480 0160-4040
RBCE2 0160-4040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040

2425470 25084
ASCE3 0160-4040 6 CRPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
A6CEe 0160-4040 [ CAPACITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040

25094 AND ABOVE
A6CE3 0160-0575 4 CAPACITOR-FXD .047UF +-20% 50VDC CER 28480 0160-0575
A6CEs 0160-0575 4 CAPACITOR-FXD .047UF +-20% 50VDC CER 28480 0160-057%
RBCES 0160-4040 6 CAPACITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040
R6CE6 0160-4040 6 CAPRCITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040
ABCH7 0160~-4040 6 CAPACITOR-FXD 1000PF :-5%X 100vOC CER 28480 0160-4040
RBCHS 0160-4040 6 CAPACITOR-FXD 1000PF +-5X 100VDC CER 28480 0150-4040
RBCHI 0160-4040 6 CAPACITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040

24254 TO 25304
A6C7T0 0160-5049 7 1 CRPRCITOR-FXD 3.3PF +-,25PF 100VDC CER 28480 0160-5049

25324 AND ABOVE
A6CT0 0160-5978 1 1 CAPRCITOR-FXD 2.2PF SOVDC CER 28480 0160-5978

2523470 26134

A6CT1 0160-4304 5 1 CAPACITOR-FXD 10PF +-10X 100VOC CER 28480 0160-4304

26144 AND ABOVE

A6CT1 0160~597S 8 2 CAPACITOR-FXD 10PF +-5X SOVDC CER 0+-30 28480 0160-5975

242547026164

A6CT2 NOT RSSIGINED

26204 AND ABOVE .

ASCT2 0160-3874 2 1 CRPRCITOR-FXD 10PF +- SPF 200VDC CER 28480 0160-3874
ABC73* 0160-0690 3 CRPCITOR-FXD 10PF +- . 1PF 100VDC CER 28480 0160-0690
R6C74% 0160-0690 4 CRPACITOR-FXD 10PF +-_ 3iPF 100VDC CER 28480 0160-0690
RBCT7S* 0160-3872 0 CARPACITOR-FXD 2.2PF +-.25PF 200VDC CER 28480 0160~3872
AGCR1 1901-01798 7 OIODE-SWITCHING 1SV SO0MA 750PS DO-7 28480 1901-0179
ABCR2 1901-0179 7 DIODE~-SWITCHING 1SV SO0MA 7~ DO-7 28480 1901-0179
AGCR3 1901-1134 6 4 DIOOE PIN 28480 1901-1134
ABCR4 1901-1134 6 : DIODE PIN 28480 1901-1134
R6CRS 1901-0179 7 DICOE-SUWITCHING 15V S0MA 750PS DO-7 28480 1901-0179
R6CR6 1901-0050 3 DIODE-SUWITCHING BOV 200MR 2NS DO-35 28480 1901-0050
ABCR? 1901-0179 7 DIQDE-SWITCHING 15V SOMA 750PS DO-7 28480 1901-0179
AGCR8 1901-0050 3 DIODE~SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABCRY 1802-0870 8 1 DIODE-ZNR 33V 5X 00-35 PD=.4W TC=+.097% 28480 1902-0970
ABCR10-CR12 NOT. ASSIGNED
RBCR13 1901-1096 9 3 DICDE-PIN 28480 1801-1096
ABCR14 1801~1096 ] DIODE-PIN 28480 1901-1096
ABCR1S 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABECR16 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
RBCR17 1801-0050 3 DIODE-SWITCHING 80V 200MR 2NS DO-35 28480 1901-0050
AGCR18 1901-1096 9 OIODE-PIN 28480 1901-1096
AGCR1Y9 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DU-3S 28480 19C1-0050
RBCR20 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

242547026374
ASCR21 1901-1134 6 DIODE PIN 28480 1901-1134

26394 AND ABOVE
AGCR21 1901-1096 0 DIODE PIN 28480 1801-1096
ABCR22 0122-0161 4 DVVC 2.2PF 5.0CR 28480 0122-0161
ABCR23 1901-0050 3 DIQDE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABCR24 1901-0050 3 DIODE-SWITCHING 80V 200MR 2NS DO-35 28480 1901-0050
AB6CR2S 0122-0161 4 DVVC 2.2PF 5.0CR 28480 0122-0161
RBCR26 0122-0173 8 DIODE-VVC 29PF 10X C3/C25-MIN=5 BVR=30V 28480 0122-0173
RBCR27 0122-0173 8 DIODE-VVC 29PF 10X C3/C25-MIN=S BVR=30V 28480 0122-0173
AGCR28 0122-0161 4 DVVC 2.2PF 5.0CR 28480 0122-0161
AGCR29 0122-0173 8 DIODE-VVC 29PF 10X C3/C25-MIN=5 BVR=30V 28480 0122-0173
ABCR30 0122-0173 8 DIODE-VVC 20PF 10X C3/C25-MIN=S BVR=30V 28480 | .0122-0173
ABCR3I1 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABCR32 0122-0161 q OVVC 2.2PF 5.0CR 28480 0122-0161
ABCR33 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS NO0-35 28480 1901-0050
RECR34 1901-1134 6 DIODE PIN 28480 1901-1134
ABCR3S5 190£-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ABCR36 1901- 0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0650
RECR37 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part Cc : Mfr
Designation Number D Qty Description Code Mfr Part Number
ABCR38 1906-0245 8 2 DIODE-MATCHED VF DIFF=SMV 28480 1906-0245
ABCR39 1806-0245 8 DIODE-MATCHED VF DIFF=SMV 28480 1806-0245
ASCR40 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO0-35 28480 1801-0050
AGCRA1 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
RECR42 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
RBCR43 1901-0050 3 DIODE-SWITCHING 80V 200MR 2NS DO-35 28480 1901~0050
ABCR44 1801-0050 3 OIODE-SWITCHING 80V 200MR 2NS DO-35 28480 1901-0050
ABCR4S 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO- 35 28480 1901-0050
AGCR4B 0122-01B61 4 DVVC 2.2PF 5.0CR 28480 0122-0161
RGCRAT 1902-0949 1 2 DIODE-ZNR 4.3V 5% DO-35 PD=.4W TC=+.017% 28480 1902-0948
RBCR4S 1902-0949 1 DIODE-ZNR 4.3V SX D0O-35 PD=.4W TC=».017X 28480 1902-0949
R6J1 1251-5568 9 CONNECTOR 8-PIN M POST TYPE 28480 1251-5568
REJ2 1251-5618 0 1 CONNECTOR 8-PIN M POST TYPF 28480 1251-5618
REJ3 1200-0507 9 6 SOCKET-IC 16-CONT DIP-SLOR 28480 1200-0507
2425AT0 25094
) 1251-4051 3 1 CONNECTOR 10-PIN M POST TYPE 28430 1251-4051
2811ATO 26224
asla 1251-4928 3 1 CONN-POST TYPE .100-PIN-SPCG 10-CONT 28480 1251-4928
26234 AND ABOVE
asle 1251-8599 2 1 CONN-POST TYPE .100-PIN-SPCG 10-CONT 28480 1251-8599
1251-5585 2 1 POLARIZING KEY-PQST CONN 28480 1251-5585

See introduction to this section for ordering information.
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part | C i Mfr M
; ; r Part Number

Designation Number |D | GQtY Description Code

ABJS 1250-0836 2 2 CONNECTOR-RF SMC M PC 50-0HM 28480, 1250-0836

R6J6 1250-0836 2 CONNECTOR-RF SMC M PC 50-0HM 28480 1250-0836

REJ7 1250-2090 4 CONNECTOR-RF SMC M PC 50-OHM 28480 1250-2080

ABK1 0490-1171 7 1 RELAY-REED 2R SO0MA 200VARC SVDC-COIL 28480 0480-1171

A6L1 9140-0158 6 INDUCTOR RF-CH-MLD iUH 10X .105DX.26LG 28480 9140-0158

A6L2 NOT ASSIGNED

A6L3 9100-1618 1 INDUCTOR RF-CH-MLD S5.6UH 10X 28480 9100-1618

A6L4 8100-1618 1 INDUCTOR RF-CH-MLD 5.6UH 10X 28480 9100-1618

ABLS 8100-16518 1 INDUCTOR RF-CH-MLD 5.6UM 10X 28480 9100-1618

AGL6 9140-0158 6 INDUCTOR RF-CH-MLD 1UH 10X .1050X.26LG 28480 9140-0158

R6L7 9140-0158 6 INDUCTOR RF-CH-MLD 1UH 10X .1050X.2B6LG 28480 8140-0158

RELS 9140-0158 6 INDUCTOR RF-CH-MLD 1UH 10X .105DX.26LG 28480 9140-0158

A6LSY 9140-0158 6 INDUCTOR RF-CH-MLD 1UH 10X .105DX.26LG 28480 9140-0158

A6L10 9140-0158 8 INDUCTOR RF-CH-MLD 1UHM 10X .1050X.28LG 28480 9140-0158

A6L1L 9100~-1618 1 INDUCTOR RF-CH-MLD 5.6UH *nX 28480 9100-1618

AsL12 NOT ASSIGNED

RA6L13 §100-2258 7 1 INDUCTOR RF-CH-MLD 1.2UH 10X .105DX.26LG 28480 9100-2258

A6L14 9140-0158 6 INDUCTOR RF-CH-MLD 1UH 10X ,10S5DX.26LG 28480 9140-0158

ABL1S 9140-0158 6 INDUCTOR RF=CH-MLD 1UM 10X .1050X.26LG 28480 8140-0158

RABL16 9140-0158 6 INDUCTOR RF-CH-MLD 1UH 10X .1050X.26LG . 28480 9140-0158

R6L17 9100-2247 4 INDUCTOR RF-CH-MLD 100NM 10X .105DX.26LG 28480 9100-2247

R6L1S 9100-2247 4 INDUCTOR RF-CH-MLD 100NM 10X .105DX.26LG 28480 9100-2247

R6L19 PRRT 1S ETCHED TRARCE ON CIRCUIT BORRD

REL20 NOT ASSIGNED

AbL21 9135-0078 8 3 INDUCTOR RF-CH-MLD 82NH 7X .102DX.26LG 28480 9135-0078

R6L22 9140-0158 ] INDUCTOR RF-CH-MLD 1UH 10X .105DX.26LG 28480 9140-0158

REL23 9140-0158 [ INDUCTOR RF-CH-MLD 1UM 10X .105DX.26LG 28480 9140-0158

A6L24 9140-0158 6 INDUCTOR RF-CH-MLD 1UH 10X .1050X.26LG 28480 9140-0158

A6L2S NOT ASSIGNED

REL26 NOT ASSIGNED

24254T0 26264
AGL2T 9100-2248 S INDUCTOR RF-CH-MLD 120NH 10X .10S5DX.26LG 28480 9100-2248
26304 AND ABOVE

AbL27 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 10X .10S5DX.26LG 28480 9100-2247

A6L28 PART IS ETCHED TRACE ON CIRCUIT BORRD

AGL29 NOT ASSIGNED

A6L30 9135-0078 8 INDUCTOR RF-CH-MLD 82NH 7X .102DX.26LG 28480 9135-0078

AGL31 NOT ASSIGNED

ABL32 9140-0158 6 INDUCTOR RF-CH-MLD 1UH 10X .1050X.26LG 28480 9140-0158

ABL33 PART IS ETCHED TRACE ON CIRCUIT BOARD

AGL34 9140-0158 ] INDUCTOR RF-CH-MLD 1UH 10% ,105DX.26LG 28480 9140-0158

ABL3S PRRT IS ETCHED TRACE ON CIRCUIT BORRD

ABL36 9100-3922 4 INDUCTOR-FIXED 120-1300 HZ 28480 9100-3822

AGL3Y 9140-0158 6 INDUCTOR RF-CH-MLD 1UM 10X .105DX.26LG 28480 9140-0158

AG6L38 9100-3922 4 INDUCTOR-FIXED 120-1300 HZ 28480 9100-3822

A6L39 9140-0158 6 INDUCTOR RF-CH-MLD 1UH 10X .10SDX.26LG 28480 9140-0158

R6L40 PART IS ETCHED TRACE ON CIRCUIT BORRD

A6L4L PART IS ETCHED TRRCE ON CIRCUIT BORRD

R6L42 PART IS ETCHED TRACE ON CIRCUIT BOARD

AGL43 PART 1S ETCHED TRARCE ON CIRCUIT BOARRD

ABLAY PART IS ETCHED TRARCE ON CIRCUIT BORRD

AGLAS PART IS ETCHED TRRCE ON CIRCUIT BORRD

RGL4B NOT RSSIGNED

ABLAT 9135-0073 3 INDUCTOR RF-CH-MLD S51NH 6X .102DX.26LG 28480 9135-0073

ABL4S 9135-0078 8 INODUCTOR RF-CH-MLD 82NH 7X ,102DX.26LG 28480 9135-0078

AGL4Y. 9135-0073 3 INDUCTOR RF-CH-MLD SiNM 6X .102DX.26LG 28480 9135-0073

~bLSO 9100-2255 4 1 INDUCTOR RF-CH-MLD 470NH 10X .105DX.26LG 28480 9100-2255

neLSY 9140-0158 8 INDUCTOR RF-CH-MLD 1UH 10X .10SDX.26LG 28480 9140-0158

ABLS2 9100-2252 1 1 INODUCTOR RF-CH-MLD 270NH 10X .10SDX.26LG 28480 93100-2252

ABLS3 9100-1648 7 1 INDUCTOR RF-CH-MLD S60UM S5X .2DX.45LG 28480 9100-1648

ABL54 9135-0073 3 INDUCTOR RF-CH-MLD 51NH 6X .102DX.26LG 28480 9135-0073

RELSS PART IS ETCHED TRACE ON CIRCUIT BORRD

ABLSH PART IS ETCHED TRARCE ON CIRCUIT BORRD

ABMPL 08656-00133] 3 1 CLIP SEMI-R GRND 28480 08656-00033

ABMP2 08656-00154] 9 1 SHIELD, PC BORRD 28480 08E56~00154

AGMP3 08656-00090] 2 2 TAB-GROUNDING 28480 08656-00090

ABMP4 08656-00090] 2 2 TAB-GROUNDING 28480 08656-00090

A6QL 1853-0527 6 i TRANSISTOR PNP NONE SI PD=500Mu FT=4GHZ 28480 1853-0527

A6Q2 1854-0632 6 TRANSISTOR NPN SI PD=180MW FT=4GHZ 25403 BFR-91

ARQ3 1854-0720 3 1 TRANSISTOR NPN SI PD=500MW FT=4CHZ 28480 1854-0720

Hb6U4 1853-0281 ] TRANSISTOR PNP 2N2907AR SI TO-18 PD=400MW 04713 2N2907R

A6Q5 1853-0012 4 1 TRANSISTOR PNP 2N2904R SI TO-39 FD=600MW 01285 2N2904R
See introduction to this section for ordering information. * Indicates factory selected value
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Replaceable Parts

Model 8656B

Table 6-3. Replaceable Parts
Reference HP Part C PR Mfr Me
. : r Part Number
Designation Number D Qty Description Code
ABAS 1854-0942 1 1 | TRANSISTOR NPN SI PD=2.254 FT=3GHZ 28480 1854-0942
A6Q7 1853-0459 3 TRANSISTOR PNP SI PD=625M4 FT=200MHZ 28480 1853-0459
R6Q8 1853-0459 3 TRANSISTOR PNP SI PD=625M4 FT=200MHZ 28480 1853-0459
A6QY 1853-0007 7 TRANSISTOR PNP 2N3251 SI TO-18 PD=360M4 04713 2N3251
A6Q10 1853-0007 7 TRANSISTOR PNP 2N3251 SI TO-18 PO=350r% 04713| 2N3251
A6Q11 1853-0007 7 TRANSISTOR PNP 2N3251 SI TO-18 PO=360M4 04713 2N3251
R6Q12 1853-0007 ? TRANSISTOR PNP 2N3251 SI TO-18 PD=350Mu 04713 | 2N3251
R6Q13 1854-0071 7 TRANSISTOR NPN ST PO=300rs FT=200MHZ 28480 1854-0071
A6Q14 1853-0007 7 TRANSISTOR m: 2N3251 SI TO-18 PO=360M 04713 2N3251
ABQ1S 1854-0696 2 TRANSISTOR NPN SI TO-72 PD=200M 28480 1854-0696
1200-0172 4 2 | INSULATOR-XSTR DRP-GL 28480 1200-0172
A6Q16 1854-0721 | ¢ 1 | TRANSISTOR rpu 51 'ro-zs PD=1.56 25403] BFR 95
1200-0173 s 3 INSULATOR-XST! 28480 1200-0173
1205-0011 | © 1 | HERT SINK To-sno-ss cs 28480 1205-0011
AGR1 0698-3441 | 8 RESISTOR 215 1X .1254 F TC=0+-100 24546 | C4-1/8-T0-215R-F
ABR2 0698-0082 7 RESISTOR 464 1X .125W F TC=0+-100 24546 | C4-1/8-T0-4640-F
AGR3 0698-0082 7 RESISTOR 464 1X .125U6 F TC=0+-100 24546 | C4-1/8-T0-4640-F
AGR4 0598-0082 7 RESISTOR 464 1X .125U4 F TC=0+-100 24546 | C4-1/8-T0-4640-F
AGRS 0757-0280 3 RESISTOR 1K 1X .125UW F TC=0+-100 24546 C4-1/8-T0-1001-F
AGRS 0698-3444 | 1 RESISTOR 316 1X .1256 F TC=0+-100 24546 | C4-1/8-T0-316R-F
AGR? NOT RSSIGNED
AGRS 0699-1903 | S RESISTOR-FXD 51.1 1X .054 F TC=e-100 28480 0699-1803
25064 AND 480VE
YY) 0757-0416 7 RESISTOR 511 1X .1254 F TC=0+-100 24546 | C4-1/8-TO-511-F
2423A4T0 24314
A6RD 0757-0280 3 RESISTOR 1K 1X 1254 F TC=0+-100 24546|  C4-1/8-T0-1001-F
AGR10 0757-0458 7 RESISTOR 51.1K 1X .125W F TC=0+-100 24546| C4-1/8-To-5112-F
ABR1L 0757-0458 ? RESISTOR S1.1K 1X .1254 F TC=0+-100 24546 | C4-1/8-T0-S112-F
gsgxg 0698-3157 3 RESISTOR 19.6K 1X .1254 F TC=0+-100 24546 | Ca-1/8-TO-1962-F
6R13-
RER15 NOT ASSIGNED
A6R16 0698-3440 7 RESISTOR 196 1X .1254 F TC=0+-100 24546 C4-1/8-TO-196R-F
AGR17 0698-0085 [ RESISTOR 2.64K 1X .1256 F TC=0+-100 24546 | C4-1/8-T0-2611-F
AGR18 0757-0416 ? RESISTOR 511 1X .125W F TC=0+-~100 24546 | C4-1/8-TO-511R-F
ABR19 0598-3440 7 RESISTOR 196 1X .1254 F TC=0+-100 24546 C4-1/8-TO-196R-F
ABR20 0698-3161 | 8 RESISTOR 38.3K 1X .1254 F TC=0+-100 24546 Ca-1/8-T0-3832-F
ABR21 0698-315¢4 ° RESISTOR 4.22K 1X .125U F TC=0+-100 24546 | C4-1/8-To-4221-F
R6R22 0757-0401 0 RESISTOR 100 1X .125W F TC=0¢-100 24546 | C4-1/8-T0-101-F
A6R23 0698-0082 7 RESISTOR 464 1X .1254 F TC=0+-100 24546 | C4-1/8-T0-4640-F
ABR24 0757-0442 9 RESISTOR 10K 1X .125W F YC=0+-100 24546 | C4-1/8-T0-1002-F
ABR2S 0757-0442 9 RESISTOR 10K 1X .125W F TC=0¢-~100 24546 Cé4-1/8-T0-1002-F
AGR26 0757-0442 9 RESISTOR 10K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1002-F
ABR27 0698-0082 ? RESISTOR 464 1X .125U F TC=0¢-100 24546 | C4-1/8-T0-4640-F
A6R28 0757-0280 3 RESISTOR 1K 1X .125W F TCw=0+-100 24546 | C4-1/8-T0-1001-F
AGR29 0698-3153 9 RESISTOR 3.83K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-3831-F
ABR30 2100-2031 ? RESISTOR-TRMR 50K 10X C TOP-ROJ 1-TRN 73138 |  82PRSOK
RABR31 0757-0199 3 - RESISTOR 21.5K 1% .1254 F TC=0+-100 24546 C4-1/8-T0-2152-F
ABR32 0698-3162 ° RESISTOR 46.4K 1X .1254 F TC=0+-100 24546 | C4-1/8-T0-4642-F
ABR33 0757-0428 1 RESISTOR 1.62K 1X .125W F TC=0+-100 24546 | C4-1/8-70-1621-F
A6R34 0698-3439 4 § | RESISTOR 178 1X .1254 F TC=0+-100 24545 | C4-1/8-T0-178R-F
AER3S 2100-1788 9 1 | RESISTOR-TRMR 500 10X C TOP-RDJ 1-TRN 28480 2100-1788
ABR3S 0698-3162 0 RESISTOR 46.4K 1X 125U F TC=0+-100 24546| C4-1/8-To-4B42-F
ABR37 0639-0178 . 3 | RESISTOR 30.4 5X .1 C TC=0+-200 28480 0699-0178
A6R38 0699-0178 ¢ RESISTOR 30.4 SX .14 C TC=0+-200 28480 0699-0178
AGR3S 0698-0178 4 RESISTOR 30.4 SX .14 C TC=0+-200 28480 0699-0178
RG6R40 0757-0200 7 RESISTOR S5.62K 1X .1254 F TC=0+-100 24546 C4-1/8-T0-5621-F
ABR41 0698-3162 (] RESISTOR 46.4K 1X 1254 F TC=0+-100 24546 C4-1/8-T0-4642-F
ABR42 0757-0442 9 RESISTOR 10K 1X .125W F TC=0+-100 24546{ C4-1/8-70-1002-F
A6R43 0757-0416 7 RESISTOR 5§11 1X .1254 F TC=0+-100 24546 | C4-1/8-TO-S1I1R-F
AGR44 0698-7210 ? 1 | RESISTOR 82.5 1X .05W F TC=0¢-100 24546| C3-1/8-TO-82RS-F
ABR4S 0698-3626 1 1 | RESISTOR 180 5X 2W MO TC=0+-200 28480 0638-3626
2425AT0 26374
AbR46 0699-0251 . 3 | RESISTOR ¢4.8 S5X .14 C TC=0+-200 28680 | 0699-0251
A6R4? 0699-0251 4 RESISTOR 44.8 5X .iW C TC=0+-200 28480 | 0699-0251
26394 AND ABOVE
aéRes 0699-1364 2 3 | RESISTOR 68.1 31X .125W F TC=0+-100 28480 | 0699-136¢
asraer 0699-1364 2 RESISTOR 68.1 1X .125W F TC=0¢-100 28480 | 0699-1364
RER4B 0698-0085 0 RESISTOR 2.61K 1X .1256 F TC=0+-100 24546 | C4-1/8-T0-2611-F
R6R4Y 0698-3155 1 RESISTOR 4.64K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-4641-F
ABRS0 0757-0280 3 RESISTOR 1K 1X .125U6 F TC=0+-100 24546 | C4-1/8-T0-1004-F
R6RS1 0698-3444 1 RESISTOR 316 1X .1254 F TC=0+-100 C4-1/8-T0-316R-F

See introduction to this section for ordering information.
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Model 8656B Replaceable Parts
Table 6-3. Replaceable Parts
Reference HP Part |C . Mfr
; ; ription Mfr Part Number
Designation Number |D | QtY Descrip Code
RERS2 0698-3613 | 6 1 | RESISTOR 3§ 5% 2W MO TC=0+-200 27167 | FP4a2-2-T00-39R0-J
RERS3 0699-1106 | 0 1 | RESISTOR 75 SX .15U C TC=0+-200 28480 | 0699-1108
ABRS4 0699-0251 | o RESISTOR 44.8 5% .1W C TC=0+-200 28480 |  0698-0251
ABRSS 0699-1967 | 1 2 | RESISTOR 56.2 iX .0SW F TC=0+-100 28480 | 0699-1967
AERS6 0699-1303 | 5 RESISTOR-FXD 51.1 1% .0SW F TC=0+-100 28480 | 0639-1903
ABRS 7+ 0698-7223 | 2 1 | RESISTOR 287 1% .05UW F TC=0+-100 24546 | C3-1/8-TQO-287R-F
ABRSS 0699-1967 | 1 2 | RESISTOR 56.2° 1% .05W F TC=0+-100 28480 | 0699-1967
ABRSY 0699-1803 | § RESISTOR-FXD 51.1 1X .05 F TC=0+-100 28480 | 0699-1803
AGRE0 0757-0421 | & RESISTOR 825 1X ,125W F TC=0+-100 24546 | C4-1/8-T0-825R-F
AGRE 1 0699-1903 | 5 RESISTOR-FXD 51.1 1% .05W F TC=0+-100 28480 | 0699-1903
ABRE?2 0698-3446 | 3 RESISTOR 383 1X .125U F TC=0+-100 24546 | C4-1/8-T0-383R-F
ABRG3 0757-0280 | 3 RESISTOR 1K 1X .1254 F TC=0+-100 24546 | C4-1/8-T0-1001-F
AGRE4 0757-0416 7 RESISTOR 511 1X .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
ABRBS 0698-3446 3 RESISTOR 383 1X .125W F TC=0+-100 24546 C4-1/8-T0-383R-F
ABRBG 0757-0280 | 3 RESISTOR 1K 1X .1254 F TC=0+-100 24546 | C4-1/8-T0-1001-F
ABRG? 0699-1964 | 8 6 | RESISTOR 14.7 1X .0SW F TC=0s-100 28480 | 0699-1964
AERES 0757-0405 | 4 RESISTOR 162 1X .125W F TC=0e-100 24545 | C4-1/8-T0-162R-F
ABREY 0698-3446 | 3 RESISTOR 383 1X .125W F TC=0+-100 24546 | C4-1/8-T0-383R-F
RERT0 0699-1964 | 8 6 | RESISTOR 14.7 1% .05W F TC=0s~100 28280 | 0599-1964
ABRT1 0757-0442 | 9 RESISTOR 10K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1002-F
ABRT2 0698-1964 | 8 RESISTOR 14.7 1X .05 F TCs0+-100 28480 | 0699-1964
ABR73 0698-3449 | § 1 | RESISTOR 28.7K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-2872-F
ABRT4 0698-3446 | 3 RESISTOR 383 1X .1254 F TC=0+-100 24546 | C4-1/8-T0-383R-F
ABRTS 0757-0442 | 9 RESISTOR 10K 1% .125@ F TC=0+-100 24546 | C4-1/8-T0-1002-F
ABRTE 0757-0442 | 9 RESISTOR 10K 1X .1254 F TC=0+-100 24546 | C4-1/8-T0-1002-F
ABR77 0699-1964 | 8 6 | RESISTOR 14.7 1X .0SW F TC=0e-100 28480 | 0699-1964
AER78 0757-0796 | 6 1 | RESISTOR 82.5 1X .SW F TC=0+-100 28480 | 0757-0796
ABR79 0698-3157 | 3 RESISTOR 19.6K 1% .125W F TCs0+-100 24546 | C4-1/8-T0-1962-F
ABRSO 0698-0083 | 8 RESISTOR 1.96K 1X .125W F TC=0+-100 24546 | C4-1/8-TO-1961-F
AER81 0699-1364 | 8 6 | RESISTOR 14.7 1X .05W F TC=0+-100 28480 0699-1954
AGR82 0699-1964 8 6 RESISTOR 14.7 1X .0S54W F TC=0+~-100 28480 06938-1964
ABRBJ 0757-0442 | 9 RESISTOR 10K 1X .1254 F TC=0+-100 24546 | C4-1/8-T0-1002-F
ABRB4 0698-3398 | 4 1 | RESISTOR 46.4 1X .5W F TC=0+-100 28480 | 0698-3398
ABRBS 0698-3819 | 1 | RESISTOR 3.83 1X .125W F TCe=0+-100 28480 | 0698-8819
AERBE 0898-3157 | 3 RESISTOR 19.6K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1962-F
ABRS7 0898-0083 | 8 RESISTOR 1.96K 1X .125W F TCs0+-100 24548 | C4-1/8-TO-1361-F
ASRBS 0757-0280 | 3 RESISTOR 1K 1% .125W F TC=0e-100 ' 24546 | C€4-1/8-T0-1001-F
AGRSY 0757-0280 | 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 ] C4-1/8-T0-1001-F
AER90 0698-3157 | 3 RESISTOR 19.6K iX .125W F TC=0+-100 24546 | C4-1/8-T0-1962-F
ABRI1 0698-0083 | 8 RESISTOR 1.96K 1X .125W F TC=0+-100. 24546 C4-1/8-TO-1961-F
ABRY2 0757-0465 | & RESISTOR 100K 1% .125W F TC=0+-100 24546 | cC4-1/8-T0-1003-F
AGRS3 0757-0442 | ¢ RESISTOR 10K 1X .125W F TC=0+-100 24546 | Ca-1/8-T0-1002-F
ABRY4 0757-0442 | 9 RESISTOR 10K 1X .125W F TC=0+-100 24545| C4-1/8-T0-1002-F
ABRSS 0698-3153 | 9 RESISTOR 3.83K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-3831-F
AERIG 0698-0083 |8 RESISTOR 1.96K 1X .125W F TC=0+-100 24546 | C4-1/8-TO-1961-F
ABR97 0698-0083 | 8 RESISTOR 1.96K 1X .125W F TC=0+-100 24546 | C4-1/8-TO-1961-F
ABRYS 0698-3154 | 0 RESISTOR 4.22K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-4221-F
AERAY 0757-0438 | 3 RESISTOR S.11K 1X ,125W F TC=0+-100 24546 ) C4-1/8-T0-5111-F
ABR100 0698-3432 | 7 RESISTOR 26.1 1X .1250 F TC=0+-100 03888 | PMESS-1/8-T0-26R1-F
ABR10L NOT RSSIGNED
RBR102 0757-0442 | 9 RESISTOR 10K 1X .125W F TC=0e-100 24545 | C4-1/8-T0-1002-F
ABR103 0698-3243 | 8 1 | RESISTOR 178K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1783-F
ABR104 0698-3260 | 8 1 | RESISTOR 464K 1X .125W F TC=0+-100 28480 | 0698-3260
ABR105 1810-0206 | 8 NETWORK~RES 8-SIP10.0K OHM X 7 01121] 208R103
242SATO 26374
ASR106 NOT ASSIGNED
46R107 NOT ASSIGNED
26294 AND ABOVE
AGRI06 0699-1368 | 2 3 | RESISTOR 68.1 1% .125W F TC=0+-100 28480 | 0699-1364
aer107 0699-1364 | 2 RESISTOR 68.1 1X .125W F TC=0+-100 28480 | 0698-1364
AETP1 1251-1556 | 7 CONNECTOR-SGL CONT SKT .018- IN-BSC-S2Z 28480 |  1251-1558
ABTP2 1251-1556 | 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 | 1251-1556
AETP3 1251-1556 | 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 | 1251-1556
RBTPA4 1251-0600 | 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 | 1251-0600
AETPS 1251-0600 | 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0800
ABTPS 1251-0600 | o CONNECTOR-SGL CONT PIN 1,14-MM-BSC-SZ SG | 28480 1251-0600
ABTP7 1251-1556 | 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 | 1251-1556
ABUL 1820-2933 | 3 1 | 1c PRESCR ECL 28480 |  1820-2933
ABU2 1820-3485 | 2 1 | IC PRESCR ECL 04731 | MC12090LN
ABU3 1826-0013 | 8 2 | IC oP AMP LOW-NOISE TO-99 PKG 06665 | SSS5781CJ
AgUS 1820-1976 | 2 IC BFR CMOS NON-INV HEX 3L585 | CD40S0BE
ABUS 1820-0618 | 7 IC BFR TTL NON-INV HEX 01295 | SN7817N

See introduction to this section for ordering information.
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Replaceable Parts

Table 6-3. Replaceable Parts

Mode! 8656B

Reference HP Part | C e Mfr '
Designation Number |D Qty Description Code Mfr Part Number
RBUG 1826-0488 | 1 1| Ic oP AP uB TO-93 PKG 27014 | LM218H
ABUT 1820-1662 | 3 IC SHF-RGTR CMOS SERIAL-IN PRL-OUT 8-BIT | 3L585| CD4094BE
RBUSB 1820-1422 | 3 2 | IC v TTL LS MONOSTBL RETRIG 01295 | SNT4LS122N
ABUS 1820-0304 | 8 1 | IC FF TTL J-K M/S PULSE PRESET/CLERR 01295 | SN7472N
ABU10 1826-0371 | 1 IC OP AMP LOW-BIRS-H-IMPD TO-99 PKG 27014 | LF256H
ABU11 0955-0145 | 9 2 | MIXER-DBL BALANCED FREG=1 TO 1000 MHZ 28480 | 0955-0145
RBUL 1251-4676 | 2 CONNECTOR 3-PIN M POST TYPE 28480 | 1251-4870

Asu1 1258-0208 |9 JUMPER-REMOVRBLE 2 POSITION; .200 IN 28480 | 1258-0209
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Model 8656B Replaceable Parts
Table 6-3. Replaceable Parts

Reference HP Part c . Mfr

) : r

Designation Number D Qty Description Code Mfr Part Numbe

25114 AND ABOVE
ar NOT RSSIGNED

2425470 25094
AT 08656-60063| S 1 RFI ASSEMBLY 28480 08656-60063
Arct 0160-0571 0 7 CAPACITOR-FXD 470PF +-20X 100vVOC CER 28480 0160-0571
A7C2 0160-0571 [ CAPACITOR-FXD 470PF +-20X 100VDC CER 28480 0160-0571
AIC3 0160-0571 0 CRPACITOR-FXD 470PF +-20% 100vOC CER 28480 0160-0571
ATIC e 0160-0571 0 CRAPRCITOR-FXD 470PF +-20X 100VDC CER 28480 0160-0671
AICS : 0160-0571 0 CRPACITOR-FXD 470PF +-20X 100VDC CER 28480 0160-0571
ATCS 0160-0571 0 CAPACITOR-FXD 470PF +-20X 100VOC CER 28480 0160-0571
ATCT 0160-0571 0 CAPRCITOR-FXD 470PF +-20X 100VDC CER 28480 0160-0571
arsy PART 1S ETCHED TRARCE ON CIRCUIT BORRD
ATS2 PART IS ETCHED TRARCE ON CIRCUIT BORRD
ares 9100-2247 4 INDUCTOR RF-CH-MLD 1( NH 10X .10SDX.26LG 28480 9100-2247
arL2 9100-2247 1 INDUCTOR RF-CH-MLD 100NH 10X .105DX.26LG 28480 9100-2247
ATL3 9100-2247 4 INDUCTOR RF~CH=-MLD 100NH 10X . 10SDX.26LG 28480 9100-2247
ATLS 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 10X .105DX.26LG 28480 9100-2247
ATLS 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 10X .105DX.26LG 28480 9100-2247
ATLE 9100-2247 4 INDUCTOR RF-CH-MLD 100NH 10X .105DX.26LG 28480 9100-2247
ALY 9100-2247 4 INDUCTQR RF=-CH-MLD 100NH 10X .31040X.26LG 28480 9100-2247

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |C ingi Mfr Mfr Part Number
Designation Number D Qty Description Code
A8 08656-60004| o 1 | FREQUENCY MULTIPLIER RSSEMBLY 28480 08656-50004
ASC1 0180-1746 5 CAPACITOR-FXD 1SUF+-10% 20VDC TA 56289 1500156X902082
R8C2 0160-4040 6 CAPACITOR-FXD 1000PF +-5X 100VOC CER 28480 0160-4040
ABC3 0160-3878 6 CAPRCITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ABC4 0160-4040 6 CAPACITOR-FXD 1000PF +-5X 100VOC CER 28480 0160-4040
ABCS* 0160-4527 4 4 | CRPACITOR-FXD S6PF +-5% 200VDC CER 0+-30 28480 0160-4527
A3CSE 0160-4040 6 CARPACITOR-FXD 1000PF «-5X 100VDC CER 28480 0160-4040
ABC7 0160-2249 3 1 | CRPRCITOR-FXD 4.7PF +-.25PF 500VDC CER 28480 0160-2249
ABCS 0160-4527 4 CARPRCITOR-FXD S6PF +-5X 200VDC CER 0+-30 28480 0160-4527
RBCS 0160-4527 4 CRPACITOR-FXD S6PF +-SX 200VDC CER 0+-30 28480 0160-4527
ABC10 0160-4040 6 CRPACITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040
ABC11 0160-3878 6 CAPRCITOR-FXD 1000PF +-20X 100VDC CER 28480 0160-3878
RBC12 0160-4040 6 CRPRCITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040
RBC13 0160-4383 0 CRPACITOR-FXD 6.8PF +-.SPF 200VDC CER 20832 5024E0200RD6BSD
A8C14 0160-4040 6 CAPRCITOR-FXD 1000PF «-SX 100VDC CER 28480 0160-4040
ABC15 0160-3878 6 CRPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ABC16 0160-6705 4 CAPACITOR-FXD 27PF +-5% 200VDC CER 0+-30 28480 | . 0160-6705
ABC17 0160-2055 9 CAPRCITOR-FXD .01UF +80-20% 100VOC CER 28480 0160-2055
RB8C48 0160-2243 7 1 | CRPACITOR-FXD 2.7PF +-.25PF 500VDC CER 28480 0160-2243
RBC19* 0160-6705 4 § | CAPACITOR-FXD 27PF +-5X 200VDC CER 0+-30 28480 0160-6705
ABC20 0160-3878 6 CRPRCITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
RBC21 0160-3878 6 CRPACITOR-FXD 1000PF +-20X 100VDC CER 28480 0160~3878
RBC22 0160-4040 [ CRPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
RB8C23 0160-6705 4 CRPRCITOR-FXD 27PF +-5X 200VDC CER 0+-30 28480 0160-6705
ABC24 0160-4040 6 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
RBC25 0160-4040 6 CAPRCITOR-FXD 1000PF «-5X 100VDC CER 28480 0160-4040
RBC26 0160-3878 6 CRPACITOR-FXD 1000PF +-20X% 100VDC CER 28480 0160-3878
A8C27 0160-4040 8§ CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
ABC28 0160-3873 1 CRPACITOR-FXD 4.7PF +-_.SPF 200VDC CER 28480 0160-3873
ABC29 0160-3873 1 CAPRCITOR-FXD 4.7PF +- .5PF 200VDC CER 28480 0160-3873
ASC30 0160-2237 9 1 | CRPARCITOR-FXD 1.2PF +-.25PF 500VDC CER 28480 0160-2237
ABC31 0121-0448 8 CAPRCITOR-V TRMR-CER 2.5-5PF 63V PC-MTG 28480 0121-0448
R8C32 0160-4491 1 CRPACITOR-FXD 8.2PF +-5X 200VDC CER 28480 0160-4491
RBC33 0160-4518 3 CRPRCITOR-FXO 3.9PF +-.5PF 200VOC CER 28480 0160-4518
ASC34 0160-4527 4 CAPACITOR-FXD S6PF_+-~5X 200VOC CER 0+-30 28480 0160-4527
RBC35 0160-4382 9 CRPACITOR-FXD 3.3PF +-.25PF 200VDC CER 28480 0160-4382
ABC36 0160-4040 6 CRPACITOR-FXD 1000PF +-5X 100VDC CER 28480 0160-4040
R8C37 0160-4040 6 CAPRCITOR-FXD 1000PF +-5X 100VOC CER 28480 0160-4040
RBC38 0160-3878 6 CRPACITOR-FXD 1000PF +-20X% 100VDC CER 28480 0160-3878
A8C39 0160-3878 6 CAPRCITOR-FXD 1000PF +-20X 100VDC CER 28480 0160-3878
ABC40* 0160-3878 6 27 | CAPACITOR-FXD 1000PF +-20X 100VDC CER 28480 0160-3878
ABCA1 0160-4383 0 CRPACITOR-FXD 6.8PF +-.5PF 200VOC CER 20932 5024E0200RDEB9D
R8CA2 0160-4040 6 CAPACITOR-FXD 1000PF +-SX 100VDC CER 28480 0160-4040
RBCA3 0160-3878 6 CRPACITOR-FXD 1000PF +-20% 100VDC CER 28480 0160-3878
ABC44 0160-3878 6 CRPACITOR-FXD 1000PF +-20% 100vOC CER 28480 0160-3878
RBC4S 0160-4040 6 CAPRCITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4040
RBC46 0160-2234 6 1 | CRPACITOR-FXD .5iPF +-_ 25PF 500VDC CER 28480 0160-2234
RBCA7 0121-0452 4 1 |} CRPACITOR-V TRMR-AIR 1.3-5.4PF 175V 748970 187-0103-028
R8C48 0160-4040 6 CAPRCITOR-FXD 1000PF +-SX 100VDC CER 28480 0160-4040
ABC49 PART IS ETCHED TRACE ON CIRCUIT BOARD
ABC50 0160-4518 3 CAPRCITOR-FXD 3.9PF +-.5PF 200VDC CER 28480 0160-4518
RBC51 NOT ASSIGNED
ABCS2 0160-4040 6 CAPRCITOR-FXD 1000PF +-5% 100VOC CER 28480 0160-4040
RBCS3 NOT ASSIGNED 1
ABCS 4 0160-3878 6 CAPACITOR-FXD 1000PF +-20X 100VDC CER 28480 0160-3878
ABCSS 0160-4040 6 CAPRCITOR-FXD 1000PF +-5X 100VOC CER 28480 0350-4040
ABCS6 0160-4382 9 CAPRCITOR-FXD 3.3PF +-.25PF 200VDC CER 28480 0160-4382
ABCS7 0160-4490 0 1 | CARPACITOR-FXD 1.8PF +-.25PF 200VDC CER 28480 0160-64480
RBCS8 0160-3878 6 CAPRCITOR-FXD 1000PF +-20% 100VOC CER 28480 0160-3878

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

Model 8656B

Reference HP Part o] P Mfr Mf

erenc r Part Number

Designation Number |[D | @tY Description Code

A8JL 1200-0507 | 8 SOCKET-IC 16-CONT DIP-SLDR 28430 |  1200-0507

A8J2 1200-0807 | 9 SOCKET-IC 16-CONT DIP-SLDR 28480 | 1200-0507

A8J3 1250-1626 | O 2 | CONNECTOR-RF SMC M PC 50-OHM 28480 | 1250-1626
2130-0124 | & 7 | ©ASHER-LK INTL T NO. 10 .185-IN-ID 28480 | 2190-0124
2950-0078 | 89 7 | NUT-HEX-DBL-CHAM 10-32-THD .087-IN-THK 28480 | 2350-0078

ASJ4 1250-1626 | 0 CONNECTOR-RF SMC M PC 50-OHM 28480 |  1250-1626
2190-0124 | 4 UASHER-LK INTL T NO. 10 .185-IN-ID 28480 | 2190-0124
2950-0078 | 9 NUT-HEX-DBL-CHAM 10-32-THD .067-IN-THK 28480{ 2950-0078

ASL1 8100-1618 | 1 INDUCTOR RF-CH-MLD 5.6UH 10X 28480 | 9100-1618

ABL2 9140-0181 | 7 INDUCTOR RF-CH-MLD GBONH 10X .1050X.26LG | 28480 | 9140-0141

ABL3 PART IS ETCHED TRACE ON CIRCUIT BCARD

ASLA PART IS ETCHED TRRCE ON CIRCUIT BOARD

A8LS PRRT IS ETCHED TRACE ON CIRCUIT BOARD

ABLE PRAT IS ETCHED TRACE ON CIRCUIT BOARD

AsL? 9100-3922 | & INDUCTOR-FIXED 120-1300 HZ 28080 ]  9100-3922

AELS PART 1S ETCHED TRACE ON CIRCUIT BOARD

ABLY PART IS ETCHED TRACE ON CIRCUIT BOARD

ABL10 PART IS ETCHED TRACE ON CIRCUIT BORRD

AsL11 8100-2251 | 0 3 | INDUCTOR RF-CH-MLO 220MH 10% .1050x.26LG | 28480 | 8100-2251

ASL12 PART IS ETCHED TRACE ON CIRCUIT BOARD

ASL13 PART IS ETCHED TRACE ON CIRCUIT BORRD

ABL14 PART IS ETCHED TRACE ON CIRCUIT BOARD

R8L1S PART IS ETCHED TRACE ON CIRCUIT BGARD

ABL16 9100-3922 | 4 INDUCTOR-FIXED 120-1300 HZ 28480 9100-3922

ABL17 PRRT IS ETCHED TRACE ON CIRCUIT BOARD '

ASL18 PART IS ETCHED TRACE ON CIRCUIT BORRD

ASL19 PART IS ETCHED TRACE ON CIRCUIT BOARD

ASL20 PART IS ETCHED TRACE ON CIRCUIT BOARD

ABL21 PART IS ETCHED TRACE ON CIRCUIT BOARD

ABL22 PART IS ETCKED TRCE ON CIRCUIT BORRD

AsL23 PART IS ETCHED TRACE ON CIRCUIT

ASL24 8100-2251 | o P RBUC DR AE Er- ML 220NH 105 1060y 26LG | 28480 | 9100-2251

ASL2S PART IS ETCHED TRACE ON CIRCUIT BORRD

ABL2G PART 1S ETCHED TRACE ON CIRCUIT BORRD

A8L27 9100-3922 | ¢ INDUCTOR-FIXED 120-1300 HZ 28480 | 9100-3922

A8L28 PART 1S ETCHED TRACE ON CIRCUIT BOARD

ASL29 PART IS ETCHED TRACE ON CIRCUIT BOARD

ASL30 PART IS ETCHED TRACE ON CIRCUIT BOARD

ABL31 PART IS ETCHED TRACE ON CIRCUIT BORRD

ASL32 PART IS ETCHED TRACE ON CIRCUIT BORRD

ASL33 PART IS ETCHED TRACE ON CIRCUIT BORRD

ASL34 PART IS ETCHED TRACE ON CIRCUIT BORRD

ASL3S PART IS ETCHED TRACE ON CIRCUIT BOARD

RBL3E PART 1S ETCHED TRACE ON CIRCUIT BOARD

ABL3T PART IS ETCHED TRACE ON CIRCUIT BORRD

ABL38 PART IS ETCHED TRACE ON CIRCUIT BOARD

RBL39 PART IS ETCHED TRACE ON CIRCUIT BOARD

ASL40 9100-2251 | o INDUCTOR RF-CH-MLD 220NH 10% .1050X.26LG | 28480 | 8100-2251

AsL4L PART IS ETCHED TRACE ON CIRCUIT BOARD

ASL42 PART IS ETCHED TRACE ON CIRCUIT BORRD

RBLe3 PART IS ETCHED TRACE ON CIRCUIT BORRD

ASLS0 NOT ASSIGNED

ABLS1 PART IS ETCHED TRACE ON CIRCUIT BORRD

ABLS2 NOT RSSIGNED

ABLS3 PART IS ETCHED TRACE ON CIRCUIT BOARD

ABMP1 086556-00098| 1 1 MULTI GROUND TRB 28480 08656-00089

ASMP2 08656-00133| ¢ CLIP SEMI-R GRND 28480 | 08656-00133

AZMP3 1261-1888 | 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 | 1251-1556

ABMPY 1251-2184 | 1 1 | CONNECTOR-SGL CONT SKT .021-IN-BSC-SZ 28480 | 1251-2194

AsaL 1854-1050 | 4 TRANSISTOR NPN SI PD=180M4 FTeSGHZ 2s403| BFRO1A

A8Q2 1854-1050 | ¢ TRANSISTOR NPN SI PD=180Mu FT=5GHZ 25403 | BFRI1A

A8Q3 1854-0632 | 6 TRANSISTOR NPN SI PO=180My FT=4GHZ 25403 | BFR-91

ASQS 1853-0020 | o TRANSISTOR PNP SI PD=300M FT=150MHZ 28ago| 1853-0020

A8QS 1854-0632 | 6 TRANSISTOR NPN SI PD=180MJ FT=4GHZ 25403 | @BFR-01

See introduction to this section for ordering information.
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part (o P Mfr Mfr P
p by art Number
Designation Number |[D | QY Description Code
ABQ6 1854-0696 | 2 TRANSISTOR NPN SI TO-72 PD=200MY 28480 |  1854-0696
RBQ7 1854-0247 | 8 TRANSISTOR NPN ST TO-39 PO=1W FT=800MHZ 28480 |  1854-0247
1200-0173 | S INSULATOR-XSTR DAP-GL 28480 1200-0173
ABQS 1854-0247 | 8 TRANSISTOR NPN SI TO-39 PO=1w FT=800MHZ 28480 | 1854-0247
1200-0173 | S INSULATOR-XSTR DAP~GL 28480 | 1200-0173
ABRL 0757-0284 | 9 RESISTOR 17.8 1X .125W F TC=0+-100 19701 | MF4C1/8-T0-17RB-F
ABR2 0757-0463 | 2 1 | RESISTOR 121 1X .125W F TC=0e-100 24546 | C4-1/8-T0-121R-F
ABR3 0698-3439 | 4 RESISTOR 178 1X .125W F TC=0+-100 24546 | C4-1/8-TO-178R-F
ABR4 0698-3443 | 0 RESISTOR 287 1X .125W F TC=0e-100 24546 | C4-1/8-T0-287R-F
ABRS 0757-0624 | 7 RESISTOR 1.1K 1% .125W F TC®0e=100 24545 | C4-1/8-T0-1101-F
ASRE 0698-3153 | 9 RESISTOR 3.83K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-3831-F
ABR? 0757-0398 | & RESISTOR 75 1% .125W F TC=0+-100 24545 | C4-1/8-T0-75R0-F
ABRS 0757-0386 | 2 RESISTOR 10 1X .125W F TCe0+-100 24546 | C4-1/8-T0-10RO-F
ABRY 0757-0424 | 7 RESISTOR 1.1K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1101-F
ABR10 0638-3153 | 9 RESISTOR 3.83K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-3831-F
ABR11 0638-3482 | 9 RESISTOR 237 1X .125W F TC=0+-100 24546 | C4-1/8-T0-237R-F
ABR12 0757-0278 | § RESISTOR 1.78K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1781-F
ABR13 0757-0398 | 4 RESISTOR 75 1X .125W F TC=0+-100 24546 | C4-1/8-T0-75R0-F
ABRL4 0757-0278 | 9 RESISTOR 1.78K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1781-F
RBR15 0698-3153 19 RESISTOR 3.83K 1X .125W F TC=0+-100 24545 | C4-1/8-T0-3831-F
ABR16 0757-0386 | 2 RESISTOR 10 1% .125W F TC=0+-100 24546 | C4-1/8-TO-10R0-F
ABR17 0757-0424 | 17 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1101-F
ASR18 0698-4037 | 0 RESISTOR 46.4 1% .125W F TCw0+-100 24546 | C4-1/8-TO0-46R4-F
ABR19 0757-0386 | 2 RESISTOR 10 1X .125W F TC=0+-100 24546 | C4-1/8-T0-10R0-F
ABR20 0757-062¢ | 7 RESISTOR 1.1K 1X .125W F TC=0e-100 24546 | C4-1/8-T0-1101-F
ABR21 0698-3153 | 9 RESISTOR 3.83K 1X .125W F TC=0+- 100 24546 | ca-1/8-T0-3831-F
ABR2? 0698-3153 | ¢ RESISTOR 3.83K 1X .125W F TC=0+- 100 24546 |  C4-1/8-T0-3831-F
A8R23 0757-0398 | 4 RESISTOR 75 1X .125W F TC=0e-100 24546 | C4-1/8-T0-7SRO-F
ABR24 0757-0401 | © RESISTOR 100 1X .125W F TC=0+-100 26546 | C4-1/8-T0-101-F
ABR25 0757-0821 | @ RESISTOR 825 1X .125W F TC=0e¢-100 24546 | C4-1/8-T0-825R-F
ABR26 0757-0424 | 7 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-1101-F
ABR27 0757-0401 | 0 RESISTOR 100 1X .125W F TC=0+-100 24546 |  C4-1/8-T0-101-F
ABR28 0757-0428 | 7 RESISTOR 1.1K 1% .125W F TC=Ne-100 20546 | C4-1/8-T0-1101-F
ABR29 0757-0346 | 2 RESISTOR 10 1% .125W F . .r@ 24546 | C4-1/8-T0-10R0-F
ABR30 0698-3153 | 9 RESISTOR 3.83K 1X .125W F TC=0+ .00 24546 | C4-1/8-T0-3831-F
ABR31 0757-0401 | © RESISTOR 100 1X .1254 F TC=0+-100 24546 | C4-1/8-T0-101-F
ABR32 0757-0398 | 4 RESISTOR 75 1X .125W F TC=0+-100 24545 | C4-1/8-T0-75R0-F
ABR33 0757-0180 | 2 RESISTOR 31.6 1X .125W F TC=0+-100 28480 | 0757-0180
RER34 0757-0401 | © RESISTOR 100 1X .125W F TC=0+-100 28546 | Ca-1/8-To-101-F
ABR35 0757-0421 | 4 RESISTOR 825 1X .125W F TC=0¢-100 24546 | C4-1/8-T0-825R-F
ABR36 0757-0424 | 7 RESISTOR 1.1K 1X .125W F TC=0+-100 24546 | C4-1/8-T0-1101-F
R8R37 0757-0401 | 0 RESISTOR 100 1X .125W F TC=0+-100 24546 | C4-1/8-T0-101-F
ABR38 0757-0401 | © RESISTOR 100 1X .125W F TC=0+-100 24546 | C4-1/8-T0-101-F
ABR39 0757-0278 | § RESISTOR 1.78K 1X .125W F TC=0e-100 24546 | C4-1/8-T0-1781-F
ABTP1 1251-1556 | 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-S2 28480 | 1251-1556
ABTP2 1251-1566 | 7 CONNECTOR~SGL CONT SKT .018-IN-BSC-SZ 28480 | 1251-1556
ABTPI 1251-1586 | 7 CONNECTOR-SGL CONT SKT .018-IN-BSC-SZ 28480 | 1251-1556
ABUL 0955-0145 | 9 MIXER-DBL BALANCED FREQ=1 TO 1000 MHZ 28480 | 0955-0145
ABWL 08656-20018 | 6 1 | CBL SEMI RGD 2 28480 | 08655-20018

See introduction to this section for ordering information.

* Indicates factory seiected value

6-43



Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part i M¢ér
Designation Number Qty Description Code Mfr Part Number
A9 08656-60105 1 ATTENURTOR REPLACEMENT KIT 28480 08656-60105

4

~[30%

See introduction to this section for ordering information.

* Indicates factory selected value
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Table 6~-3. Replaceable Parts

Model 8656B

Reference
Designation

HP Part
Number

o0

Qty

Description

Mfr
Code

Mfr Part Number

See introduction to this section for ordering information.
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part C ioti Mfr
. : ion Mfr Part Number
Designation Number |[D | QY Descrip Code
25114 AND ABOVE
Alo0 08656-60178 | 3 1 AUDIO/POWER SUPPLY RSSEMBLY 28480 08656-60178
2425470 25054
Al0 08656-60128{ 3 1 AUDIO/POWER SUPPLY RSSEMBLY 28480 08656-60128
A10C1 NOT ASSIGNED
A10C2 NOT ASSIGNED
A10C3 0160-5469 S CRPRCITOR-FXD 1UF 10X 50VDC 28480 0160-5469
R10C4 0180-2821 9 CRPRCITOR-FXD 22UF+-20% 35VDC TR 28480 0180-2821
R10CS 0180-2821 9 CRPACITOR-FXD 22UF+-20X 35vDC TR 28480 0180-2821
R10C8B 0160-4791 4 CAPACITOR-FXD 10PF +-5% 100VDC CER 0+-390 28480 0160-4791
R10C? 0180-2815 1 2 CAPACITOR-FXD 100UF+-20X 10VDC TA 28480 0180-281§
R10C8 0160-5035 1 1 CRPRCITOR-FXD .0S1UF +-2X 100VOC 28480 0160-5035
A10CS 0160-5036 2 1 CRPRCITOR-FXD ,27UF +-2X 100VDC 28480 0160-5036
R10C10 0180-2815 1 CARPARCITOR-FXD 100UF+-20X 10VDC TR 28480 0180-2815
A10C11 0180-0375 4 1 CRPACITOR-FXD B68UF+-10X 20VDC TR 56289 1500686X902082
A10C12 0160-2225 S 1 CRPRCITOR-FXD 2000PF +-5X% 300VDC MICA 28480 0160-2225
R10C13 0160-0336 S 1 CRPACITOR-FXD 100PF +-1X 300VDC MICR 28480 0160-0336
A10C14 0160-4835 7 CRPRCITOR-FXD .1UF +-10X 50vVDC CER 28480 0160-4835
A10C1S 0160-4835 7 CAPRCITOR-FXD .1UF +-10X S0VDC CER 28480 0160-4835
A10C16 0160-5469 5 CRPACITOR-FXD 1UF 10X 50VDC 28480 0160-5469
R10C17 0160-4795 8 1 CAPRCITOR-FXD 4.7PF +-.5PF 100VDC CER 28480 0160-4795
AR10C18 0160-4807 3 1 CAPACITOR-FXD 33PF +-5X 100VDC CER 0+-30 28480 0160-4807
R10C19 0180-0100 3 CAPRCITOR-FXD 4.7UF+-10X 35VDC TA 56289 1500475X9035B82
R10C20 0180-0100 3 CRPACITOR-FXD 4.7UF+~10X 35VDC TA 56288 150D475X903582
A10C21 0160-4789 0 CRPRCITOR-FXD 1SPF +~5X 100VDC CER 0+-30 28480 0160-4788
A10C22 0160-4835 7 CRPRCITOR-FXD .1UF «-10X SOVDC CER 284890 0160-4835
A10C23 0160-4812 0 CRPRCITOR-FXD 220PF +-5X 100VDC CER 28480 0160-4812
24514 AND ABOVE
Al10C24 0160-3490 8 2 CAPACITOR-FXD 1UF +-20X 50VDC CER 28480 0160-3490
Al0C2S 0160-3490 8 CRPACITOR-FXD 1UF +-20X 50VDC CER 28480 0160-3490
24235470 24484
A10C2e 0160-4535 4 CARPRCITOR-FXD {UF +-10X 50VvDC CER 28480 0160-4535
Al10c2s 0160~-4535 4 CRPRCITOR-FXD 1UF +-10% 50VDC CER 28480 0160-4535
R10C26 0180-2874 2 3 CRPACITOR-FXD 3200UF+75-10X 40VDC AL 28480 0180-2874
R10C27 0180-2141 6 1 CAPARCITOR~-FXD 3.3UF+-10X S0VDC TR 56289 150D335X8050B2
R10C28 0180-2874 2 CAPACITOR-FXD 3200UF+75-10X 40VDC AL 28480 0180-2874
A10C28 0180-2874 2 CRPACITOR-FXD 3200UF+75-10X 40VDC AL 28480 0180-2874
R10C30 0180-3209 9 1 CARPRCITOR-FXD .024F + 75-10X 20VDC AL 28480 0180-3209
R10C31~-
A10C34 NOT ASSIGNED
A10C35 0180-0097 7 CAPACITOR-FXD 47UF+-10X 35VDC TA 56288 150D476X903552
A10C36 0180-2208 6 CRPACITOR-FXD 220UF+~10X 10VDC TA 56289 1500227X8010S2
R10C37 0180-0097 7 CRPARCITOR-FXD 47UF+-10X 35V0C TR 56289 1500476X9035S52
A10C38 0180-0291 3 CAPRCITOR-FXD 1UF+-10X 35VDC TR 56289 150D105X9035R2
R10C39 0180-0291 3 CRPACITOR-FXD 1UF+-10X 35VDC TR 56289 150D105X9035R2
R10C40 0180-0294 3 CAPACITOR-FXD 1UF+-10X 35VDC TR 56289 150D105X9035R2
R10C41 0160-4835 7 CRPACITOR-FXD .1UF +-10% SOVDC CER 28480 0160-4835
R10C42 0160-4835 7 CARPACITOR-FXD .iUF +-10X SOVDC CER 28480 0160-4835
A10C43 0160-5098 6 CAPRCITOR-FXD .22UF +-10X 50VDC CER 28480 0160-5098
24514 AND ABOVE
A10C 44 0160-5098 6 1 CRPACITOR-FXD .22UF +-10X 50VDC CER 28480 0160-5098
2425ATO 24484
A10C4a NOT ASSIGNED
A10CR1 1901-08890 7 4 DIODE-GEN PRP 125MA DO-35 28480 1901-0880
AL10CR2 1901-0040 1 4 DIOBE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
R10CR3 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
A10CR4 1901-0040 1 DIODE-SWITCHING 30V S50MR 2NS DO-35 28480 1901-0040
R10CRS 1901~0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A10CR6 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
A10CR7? 1901-0040 1 DIODE-SWITCHING 30V SOMR 2NS DO-3S 28480 1901-0040
A10CR8 1901-0418 7 6 DIODE-PWR RECT 400V 1.5R 28480 1901-0418
R10CRS 1901-0418 17 DIODE-PWR RECT 400V 1.5R 28480 18901-0418
A10CR10 1901-0418 7 DIODE-PWR RECT 400V 1.5AR 28480 1901-0418
A10CR1L 1901-0418 7 DIODE-PWR RECT 400V 1.S5A 28480 19041-0418
R10CR12 1901-0418 7 DIODE-PWR RECT 400V 1.5A 28480 1901-0418
A10CR13 1901-0418 1 DIODE-PWR RECT 400V 1.5A 28480 1901-0418
R10CR14 1901-0028 5 6 DIODE-PWR RECT 400V 750MA DO-29 28480 1801-0028
AL10CR1S 1901-0028 5 DIODE-PWR RECT 400V 750MA DO-29 28480 1901-0028
AR10CR16 1901-0028 S DIODE-PWR RECT 400V 750MA DO-29% 28480 1901-0028
R10CR17 1801-0050 3 DIODE-SWITCHING 80V 200MR 2NS DO-35 28480 1901-0050
A10CR18 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A10CR19 1901-0028 5 DIODE-PWR RECT 400V 750MA D0-29 28480 1901-0028
R10CR20 1901-0028 S DIODE-PWR RECT 400V 750MA DO-29 28480 1901-0028
See introduction to this section for ordering information. * Indicates factory selected value
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Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part | C g Mfr 4
. > i M=r Part Number
Designation Number |D [ @Y Description Code
ALOCR24 1901-0028 | S DIODE-PUR RECT 400V 7SOMA DO-29 28480 1901-0028
R10CR22 1901-0050 | 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 | 1901-0050
A100S1 1990-0835 | 9 s | LeD-LA® LUM-INT=8MCD IF=30ma-max BvR=sv | 28480 | HLPP-1523
A100S2 1990-0835 | 9 LEO-LAMP LUM-INT=6MCD IF=30MA-mAX BVR=SY | 28480 | WLMP-1523
A10DS3 1990-0835 | 9 LED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=SV | 28480 | HLMP-1523
A100S4 1990-0835 | 9 CED-LAMP LUM-INT=6MCD IF=30MA-MAX BVR=SV | 28480 | HLMP-1523
A100SS 1990-0835 {89 LED-LAMP LUN-INT=8MCD IF=30MA-MAX BVR=SY | 28480 | HLMP-1523
AL0FL 2110-0008 | 1 1 | Fuse .25 250v NTD 1.25%.25 UL 28680 | 2110-0004
2110-0269 | 0 ¢ | FUSEMOLDER-CLIP TYPE.25D-FUSE 28480 2110-0269
ALOF2 2110-0001 | 8 2 | FUSE 1A 250V NTD 1.25X.25 UL 75915 | 312001
2110-0268 | 0 LOER-CLIP TVYPE.25D-FUSE 28480 | 2110-0269
AL0F3 2110-0001 | 8 FUSE 1A 250V NTD 1.25X.25 UL 75815 312001
2110-0268 | © FUSEHOLDER-CLIP TYPE.250-FUSE 28880 2110-02689
A10F4 2110-0010 | 9 1 | fuse sa 2s0v NTD 1.25%.25 UL 75915 | 312005
2110-0269 | © FUSEMOLDER-CLIP TYPE.250-FUSE 28480 | 2110-0269
2S11A AND aBOVE
1051 1251-567¢ | S 2 | comector 20-PIN M POST TVPE 28480 | 1251-5671
Ar012 1251-5810 | 3° | CONNECTOR 10-PIN W POST .TYPE 28480 | 1251-5810
2425AT0 2350%4
Ar011 1251-5571 | 2 | connECTOR 17-PIN M POST TYPE 28480 | 1251-5571
ar012 1251-5569 |4 3 | CONNECTOR 7-PIN M POST TYPE 28480 | 1251-5569
A10J3 1251-5717 | o 1 | comector 10-PIN M POST TVRE 28480 |  .251-5717
A1034 1251-5569 | o0 CONNECTOR 7-PIN M POST TYPE 28480 | 1251-5569
A107S 1251-5563 | o CONNECTOR 7-PIN M POST TYPE 28480 1251-5568
A1036 1200-0507 | 9 SOCKET-IC 16-CONT DIP-SLOR 28480  1200-0507
ALOKL 0¢g0-1407 | 2 1 | RLY 108 &C 24vDC 28480 | 0430-1407
AL0LL 9140-0144 | 0 INDUCTOR RF-CH-MLD ¢.7UH 10X .1050X.26LG | 28480| 9140-014s
ALoL2 9140-0142 | 8 1 | INDUCTOR RF-CM-MLD 2.2UM 10% .10S0X.25LG | 28480 9140-0142
ALOL3 9140-0144 | 0 INDUCTOR RF-CH-MLD 4.7UH 10X .10SDX.26LG | 28480 | 9140-0144
ALOMPL 1400-0482 | 3 ¢ | creLE TIE .062-3-DIR .14-u0 NVL 28480 1400-0482
ALOMP2 1400-0966 | 8 CLIP-CMPNT .17-.185-DIA .195-UD STL 91506 | 6015-13AT
A10Q1 1884-0248 | § 1 | THvRISTOR-SCR VRRM=400 3sss |  s26000
1205-0361 | 3 1 | wEAT SIMK SGL To-5/T0-39-CS 13103 | 2226C
A1002 1855-0292 | & 2 | TRANSISTOR J-FET 2NS432 N-CHAN D-MODE 17856 |  2nsae32
A1003 1884-0018 | S 1 | THYRISTOR-SCR 2N4186 VRRM=200 04713 |  2N4186
A1004 NOT ARSSIGNED
A10Q5 1855-0420 | 2 TRANSISTOR J-FET 2N4391 N-CHAN D-MOOE 01295 | 2na3a1
A1006 1855-0420 | 2 TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01295 2N4391
A10Q7 1855-0292 | & TRANSISTOR J-FET 2N5432 N-CHAN D-MODE 17856 | 2NS432
R1008 1855-0420 | 2 TRANSISTOR J-FET 2N4381 N-CHAN D-MODE 01205 | 2na3gy
A1009 1855-0420 | 2 TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01295 | 2N438)
A10Q10 1855-0620 | 2 TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01235 2Ne381
A10Q11 1855-0620 | 2 TRANSISTOR J-FET 2N4391 N-CHAN D-MODE 01295 | 2n43sy
A10012 1855-0253 | 9 1. | TRANSISTOR J-FET N-CHAN 0-FODE To-92 SI 28480 | 1855-0253
A10R1 0757-0814 | 9 1 | resIsTOR 511 1% .SW F TC=0+-100 28480 | 0757-0814
A1082 2100-0568 | 1 2 | RESISTOR-TRMR 100 10X C TOP-ADJ 1-TRN 23480 | 2100-0568
A10R3 0698-3440 | 7 RESISTOR 196 1X .125W F TC=0+-100 24546 | Cé-1/8-T0-136R-F
A10R4 0698-3447 | o RESISTOR 422 1X .125W F TC=0e-100 24546 | C4-178-T0-422R-F
A10RS NOT RSSIGNED
R10RE NOT RSSIGNED
ALORT NOT ASSIGNED
A10RE 0698-6295 | & 2 | RESISTOR 300 .1%x .125W F TC=0+-50 28480 | 0698-6295
A10RY 0698-5235 | 6 RESISTOR 300 .1% .125W F TC=0+-50 28480 | 0698-6295
A10R10 0698-3160 | 8 1 | RESISTOR 31.6K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-3162-F
ALORLL 0698-4015 | 4 2 | resistom 600 .5x .125W F TC=0+-100 245¢6 | C4-1/8-T0-600R-D
A10R12 0699-0073 | 8 RESISTOR 10M 1% .125W F TC=0+-150 53480 0693-0073
A10R13 0757-0465 | & RESISTOR 100K 1% .125W F TC=0+-100 2a546| C4-1/8-T0-1003-F
ATOR14 0638-4015 | 4 RESISTOR 600 .5X .1254 F TC=0+-100 24546 | Ca-178-T0-600R-D
ALORLS 0757-0442 | 8 RESISTOR 10K iX .1254 F TC=0+-100 24546 | C4-1/8-T0-1002-F

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

Replaceable Parts

Reference HP Part o e Mfr f
. : r Part Number
Designation Number |[D | @Y Description Code Mfr Part
A10R16 0757-0442 9 RESISTOR 10K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A10R17 0757-0465 6 RESISTOR 100K 1X .125W F TC=0+-100 24546 C4-1/8~T0-1003-F
A10R18 0757-0438 3 RESISTOR 5.11K 1X .1254W F TC=0+-100 24546 C4-1/8-T0-5111-F
A10R19 0698-3441 8 RESISTOR 215 1X .125W F TC=0+-100 24546 C4-1/8-T0-215R-F
R10R20 0757-0462 3 RESISTOR 75K 1X .125W F TC=0+-100 24546 C4~1/8-T0-7502-F
A10R21 0757-0461 2 1 RESISTOR 68.1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-6812-F
R10R22 0698-3457 6 RESISTOR 316K 1X .125W F TC=0+-100 28480 0698-3457
R10R23 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-100 24548 C4-1/8-T0-1001-F
A10R24 0757-0288 1 1 RESISTOR 9.09K 1X .125W F TC=0+-100 19701 MF4C1/8-T0-9091-F
A10R2S 0698-6983 9 S RESISTOR 20.4K .1X .1256 F TC=0+-25 19701 MF4C1/8-T9-2042-8
A10R26 0698-6983 9 RESISTOR 20.4K .1X .125W F TC=0+-25 19701 MF4C1/8-T8-2042-B
A10R27 0757-0420 3 1 RESISTOR 750 1X ,125W F TC=0+-100 24546 C4-1/8-T0-751-F
A10R28 2100-0568 1 RESISTOR-TRMR 100 10X C TOP-ADJ 1-TRN 28480 2100-0568
A10R29 0757-0394 0 RESISTOR 51.1 1X .125W F TC=0+-100 24546 C4-1/8-T0-51R2-F
A10R30 0698-8827 4 3 RESISTOR 1M 1X .125W F TC=0+-100 28480 0698-8827
A10R31 0757-0465 6 RESISTOR 100K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
R10R32 0757-0465 6 RESISTOR 100K 1X 1256 F TC=0+-100 24546 C4-1/8-T0-1003-F
A10R33 0698-6983 9 RESISTOR 20.4K .1X .125W F_TC=0+-25 19701 MF4C1/8-T9-2042-8
A10R34 0757-0199 3 RESISTOR 21.5K 1X .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
R10R3S 0757-04564 S 1 RESISTOR 90.9K 1X .125W F TC=0+-100 24546 C4-1/8-T0-9092-F
A10R36 0698-6320 8 2 RESISTOR 5K .1X .125W F TC=0+-2S5 03888 PMESS5-1/8-T9-5001-8B
A10R37 0698-8863 8 2 RESISTOR 5.2K .1X .125W F TC=0+-25 28480 0698-8863
A10R38 2100-0558 9 2 RESISTOR-TRMR 20K 10X C TOP-ADJ 1-TRN 28480 2100-0558
R10R39 2100-3210 6 RESISTOR-TRMR 10K 10X C TOP-ADJ 1-TRN 28480 2100-3210
A10R40 0698-8863 8 RESISTOR 5§.2K .1X .125W F TC=0+-25 28480 0698-8863
A10R41 0698-6320 8 RESISTOR SK .1X% .125W F TC=0+-2S 03888 PMESS-1/8-T9-5001-B
A10R42 0698-3151 7 RESISTOR 2.87K 1X .125W F TC=0+-100 24545 C4-1/8~T0-2871-F
A10R43 0698-3151 7 RESISTOR 2.87K 1X .125W F TC=0+-100 24546 C4-1/8-T0-2871-F
A10R44 0698-8827 4 RESISTOR 1M 1X ,125W F TC=0+-100 28480 0698-8827
A10R4S 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A10R46 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A10R47 0698-3454 3 RESISTOR 215K 1X .125W F TC=0+-100 24546 Ca~1/8-T0-2153-F
A10R48 0698-3454 3 RESISTOR 215K 1X .125W F TC=0+-100 24546 €4-1/8-T0-2153-F
RA10R49 0757-0280 3 RESISTOR 1K 1X ,125W F TC=0+-100 24546 C4-1/8-T0-1001-F
AL0RSO 0698-4475 [ 1 RESISTOR 9.76K 1X .125W F TC=0+-100 03888 PMESS-1/8-T0-9761-F
AL10RS1 0698-3266 S RESISTOR 237K 1X .125W F TC=0+-100 24546 C4-1/8-T0-2373-F
A10R52 2100-3253 7 1 RESISTOR-TRMR 50K 10X C TOP-RDJ 1-TRN 28480 2100-3253
A10R53 0698-3266 5 RESISTOR 237K 1X .125U F TC=0+-100" 24546 C4-1/8-70-2373-F
A10RS4 0757-0442 9 RESISTOR 10K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A10RSS 0688-3154 0 RESISTOR 4.22K 1X .125W F TC=0+-100 24546 C4-1/8-T0-4221-F
2425470 26354
AIORSE 0757-0401 0 2 RESISTOR 100 1X .125W F TC=0+-100 245486 C4-1/8-T0-101-F
26374 AND ABOVE
AIORSE 0757-0405 4 1 RESISTOR 162 1% .125W F TC=0+-100 24546 C4-1/8-TO~162R-F
A10RS7 0698-6983 9 RESISTOR 20.4K .1X .1254 F TC=0+-25 19701 MF4C1/8-T9-2042-8
R10RS8 0698-6983 9 RESISTOR 20.4K .1X .125W F TC=0+-25 19701 MF4C1/8-T9-2042-8
A10RS9 [ 0698-8827 4 " RESISTOR 1M 1X .125W F TC=0+-100 28480 0698-8827
A10R60 0757-046S B RESISTOR 100K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A10R61 0757-0465 & RESISTOR 100K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
R10R62 0757-0444 1 RESISTOR 12.1K 1X ,125W F TC=0+~-100 24546 C4-1/8-T0-1212-F
A10R63 2100-3212 8 1 RESISTOR-TRMR 200 10X C TOP-RDJ 1~-TRN 28480 2100-3212
RA10R64 0698-3157 3 RESISTOR 19.6K 1X .125W F TC=0+-100 245486 C4-1/8-T0-1962-F
A10R6S 0757-0424 7 RESISTOR 1.1K 1X .125W F TC=0+-100 24546 C4-1/8~T0-1101-F
A10R66 2100-0567 0 1 RESISTOR-TRMR 2K 10X C TOP-ADJ 1-TRN 28480 2100~-0567
A10R67 0757-0401 0 RESISTOR 100 1X .125W F TCw=0+-100 24546 C4-1/8-T0-101-F
A10R68 0757-0422 ] RESISTOR 809 1X .125W F TC=0+-100 24546 C4-1/8-T0-908R-F
A10R6S 0757-1094 9 RESISTOR 1.47K 1X .125W F TC=0+-100 24546 C4-1/8~-T0-1471-F
R10R70 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
R10R71 0698-3459 8 1 RESISTOR 383K 1X .125W F TC=0+-100 28480 0688-3459
A10R72 0757-0421 4 RESISTOR 825 1X .125W F TC=0+-100 24546 C4-1/8-T0-825R-F
A10R73 2100-0558 9 RESISTOR-TRMR 20K 10X C TOP-ADJ 1-TRN 28480 2100-0558
Ai10R74 0698-7394 8 1 RESISTOR 698 .1X .125W F TC=0+-25 19701 MF4C1/8-T9-B98R-R
A10R7S 0698-6347 ] 1 RESISTOR 1.5K .1X .125W F T(C=0+-25 28480 0698-6347
A10R76 0698-3444 1 RESISTOR 316 1X .125W F TC=0+-100 24546 C4-1/8-T0-316R-F
2102;; 0757-0394 1] RESISTOR 51.1 1X .125W F TC=0+-100 24546 C4-1/8-T0-51R1-F
10R78-
ALORB2 NOT ASSIGNED
A10R83 0698-3405 4 1 RESISTOR 422 1X .5W F TC=0+-100 28480 0698-3405
See introduction to this section for ordering information. * Indicates factory selected value
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Model 8656B

Reference HP Part C . Mfr
; ; i Mfr Part Number
Designation Number D Qty Description Code
R10R84 0757-0280 3 RESISTOR 1K 1X .125W F_TC=0+-100 24546 C4-1/8-T0-1001-F
A10RBS 0698-3407 6 3 | RESISTOR 1.86K 1X .5uW F TC=0+-100 28480 0698-3407
AL0REH 0698-3407 6 RESISTOR 1.96K 1X .5W F TC=0+-100 28480 0698-3407
ALORE7 0698-3407 6 RESISTOR 1.96K 1X .56 F TC=0+-100 28480 0698-3407
R10RBS NOT RSSIGNED
R10R89 NOT ASSIGNED
gxoggo 0757-0816 1 1 | RESISTOR 681 1X .SW F TC=0+-100 28480 0757-0816
10R81~
A10R100 NOT ASSIGNED
ALORL0L 0757-1000 7 1 | RESISTOR Si.1 1X .5W F TC=0+-100 28480 0757-1000
A10R102 2100~2010 2 1 | RESISTOR-TRMR 10 20% C TOP-RDJ 1-TRN 73138 82PR10
R10R103 0757-0440 7 RESISTOR 7.5K 1X .125W F _TC=0+-100 24546 C4-1/8-T0-7501-F
R10R104 0698-3439 4 RESISTOR 178 1X .125W F TC=0+-100 24546 C4-1/8-T0-178R-F
AL10R105 0757-0158 4 2 | RESISTOR 619 1X .SW F TC=0+-100 28480 0757-0158
A10R106 0698~3439 4 RESISTOR 178 1X .125W F TC=0+-100 24546 C4-1/8-TO-178R-F
R10R107 07570158 4 RESISTOR 619 1X .SW F TC=0+-100 28480 0757-0158
R10R108 0757-1094 9 RESISTOR 1.47K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1471-F
AL0R109 0698-3439 4 RESISTOR 178 1% .1256 F TC=0+-100 24546 C4-1/8-T0~178R-F
R10TP1 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0600
A10TP2 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0600
AL10TP3 1251~0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0600
AL0TPS 1251~0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0600
A10TPS 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0600
R10TPG 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0800
RL0TP? 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0600
A10TP8 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0600
R10TPY 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0600
RL0TP10 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0600
ALOTPLL 1251-0600 (] CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ | 28480 1251-0600
A10U}L 1820-1423 4 IC Mv TTL LS MONOSTBL RETRIG DUAL 01295 SN74LS123N
R10U2 1826-0203 8 1 | IC 7815 vV RGLTR TO-3 07263 7815KC
2190-0007 2 2 | UWASHER-LK INTL T NO. 6 .141-IN-ID 28480 2180-0007
2360~0195 (7 § | SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI 28480 2360-0195
2451A AND ABOVE
0340-0875 9 1 | INSULATOR-XSTR THRM-CNDCT 28480 0340-087S
24254 TO 24484
0340-0858 8 1 | INSULATOR-XSTR ALUMINUM HD-ANDZ 28480 0340-0858
R10U3 1820-2273 4 1 | IC DRVR TTL OCTL 13606 UDN2981A
A10U4 1826-0367 s 1 | IC 78MOSC V RGLYR TO-39 04713 | MC78MOSCG
"1205-0095 0 1 | HERT SINK SGL TO-5/T0-39-CS 30161 32258
A10US 1820-0471 0 1 | IC INV TTL HEX 1-INP 01295 SNT406N
A10UB 1826-0462 1 - IC CONV 10-B-D/R 16-DIP-C PKG 04713 MC3410CL
A10U7 1820-1730 6 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
A10U8 NOT RSSIGNED
R10U9 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
R10UL0 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01285 SNT4LS273N
AL0U11 1826-0462 1 IC CONV 10-B-D/A 16-DIP-C PKG 04713 MC3410CL
A10U12 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
AL0U13 1826-1202 9 IC 7533SPC1DAC 8 28480 1826-1202
A10U14 1826-0371 1 IC OP AMP LOW-BIRS-H-IMPD TO-89 PKG 27014 LF256H
A10U1S 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
A10U1B 1826-0371 1 IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG 27014 LF2S6H
AL0UL? 1820-1144 6 IC GRTE TTL LS NOR QUAD 2-INP 01295 SN74LS02N
A10U18 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
AL10U18 1826-0753 3 2 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-C 04713 MC340048L
A10U20 1826-0753 3 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-C 04713 MC34004BL
A10U21 1826-0785 1 IC OP AMP LOW-BIAS-H-IMPO DUAL 8-DIP-C 01295 | TLO72RCIG
A10U22 1826-0759 9 2 IC COMPARATOR GP QUAD 14-DIP-C PKG 04713 LM3393
A10U23 1826-0759 9 IC COMPARATOR GP QUAD 14-DIP-C PKG 04713 LM3393
A10U24 1826-0932 0 IC OP AMP PRCN 8-DIP-C PKG 06665 OP-27F2
AL0VRL 1902-0957 1 2 DIODE-ZNR 9.1V 5% DO-35 PD=. 4w TCe=+.069%X 28480 1802-0857
AL10VR2 1802-0957 1 DIODE-ZNR 9.1V 5X DO-35 PD=.4W TC=+.069% 28480 1902-0957
A10VR3 1902-0064 1 1 | DIODE-ZNR 7.5V 5% D0-35 PD=.4uw TC=+,05% 28480 1902-0064
A10VR4 1902-3381 1 1 | DIODE-ZNR 68.1V 5% DBO-7 PD=.4l TC=+.073% 28480 1902-3381
RA10VRS NOT RSSIGNED

See introduction to this section for ordering information.
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Reference HP Part C e Mfr
Designation Number 0 Qty Description Code Mfr Part Number
A10VRE 1902-0953 7 1 DIODE-ZNR 6.2V 5X D0-35 PD=.4W TC=+.053X 28480 1902-0953
AL0VR? 1902-0777 3 1 DIODE-ZNR 1IN825 6.2V §X DO-7 PD=. 4w 04713 IN825
A10WL 1251-4670 2 CONNECTOR 3-PIN M POST TYPE 28480 1251-4670
1258-0209 9 2 JUMPER-REMOVABLE 2 POSITION; .200 IN 28480 1258-0208
2511A AND ABOVE
AtoW? 1251-4670 2 CONNECTOR 3-PIN M POST TYPE 28480 1251-4670
1258-0209 9 2 JUMPER-REMOVARBLE 2 POSITION; .200 IN 28480 1258-0209
2425ATO 250%4
Alow?

NOT ARSSIGNED

See introduction to this section for ordering information.
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Reference HP Part (o] P Mfr Mf
R h r Part Number
Designation Number |D | QtY Description Code a
25114 AND ABOVE
All 08656-60177 | 2 1 MICROPROCESSOR/MEMORY/HP~IB ASSEMBLY 28480 08656-60177
24254T0 25094
All 08656-60127] 2 1 MICROPROCESSOR/MEMORY/HP-1B 28480 08656-60127
R11C1 0180-2207 | S 1 CAPRCITOR-FXD 100UF+-10X 10VDC TR 56289 150D107X9010R2
R11C2 0180-0229 7 H CAPRCITOR-FXD 33UF+-10% 10VDC TR 56289 1500336X901082
A11C3 0160-4832 - 4 CRAPACITOR-FXD .01UF +-10X 100vDC CER - 28480 0160-4832
A11C4 0180~-0229 7 CAPACITOR-FXD 33UF+-10X 10VDC TR 56289 1500336X901082
R11CS 0180-0229 7 CAPRCITOR-FXD 33UF+-10X 10VDC TR 56289 150D0336Xx801082
R11C6 0160-4832 4 CAPARCITOR-FXD .01UF +-10X 100vDC CER 28480 0160-4832
AL1C7? 0160-4832 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 28480 0160-4832
A11C8 0180-0197 8 CAPACITOR-FXD 2.2UF+-10% 20VDC TR 56289 1500225X9020R2
A11C9 0160-4832 4 CAPACITOR-FXD .01UF +-10% 100vDC CER 28480 0160-4832
A11C10 0180-0229 7 CRPACITOR-FXD 33UF+-10X 10VDC TR 56289 1500336X901082
A11C11 0160-4832 4 CAPACITOR-FXD .01UF +-10X 100VDC CER 28480 0160-4832
A11C12 0160-4832 4 CAPARCITOR-FXD .01UF +-10%X 100VvDC CER 28480 0160-4832
A11C13 0160-4832 4 CAPACITOR-FXD .01UF +-10X 100VDC CER 28480 0160-4832
AL11C14 0160-4832 4 CAPACITOR-FXD .01UF +-10X 100VDC CER 28480 0160-4832
A11C1S 0160-4832 4 CAPACITOR-FXD .01UF +-10X 100VDC CER 28480 0160-4832
AL11C16 0160-4786 7 CAPACITOR-FXD 27PF +-5X 100VDC CER 0+¢-30 28480 0160-4786
A11C17 0160-4832 4 CRPRCITOR-FXD .01UF +-10X 100VDC CER 28480 0160-4832
A11C18 0160-4832 4 CAPACITOR-FXD .01UF +-10X 100VDC CER 28480 0160-4832
R11C18 0160-4832 4 CAPRCITOR-FXD .01UF +~10% 100VDC CER 28480 0160-4832
AL11C20 0160-4833 5 CRPRCITOR~FXD ,022UF +-10X 100VDC CER 28480 0160-4833
A11C21 0160-4833 -] CAPARCITOR-FXD .022UF +-10X 100VDC CER 28480 0160~4833
A11C22 0160-4786 ? CAPACITOR-FXD 27PF +-5X 100VDC CER 0+-30 28480 0160-4786
A11C23 0160-4832 4 CAPACITOR-FXD .01UF +-10X 100VDC CER 28480 0160-4832
AR11C24 0180-0229 7 CAPACITOR-FXD 33UF+-10X 10VOC TR 56289 150D0336%901082
2SI1A4 AND ABOVE
Ar1241 1252-5671 5 CONNECTOR 20-PIN M POST TYPE 28480 1252-5671
2425AT0 25094
Al111 1251-5571 14 CONNECTOR 17-PIN M POST TYPE 28480 1251-5571
A11J2 1200-0507 9 SOCKET-IC 16~CONT DIP-SLDR 28480 1200-0507
R11J3 1200-0507 9 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0507
25114 AND ABOVE
Allle 1252-0597 6 1 -CONNECTOR 16-PIN M POST TYPE 28480 1252-0597
AL1lS 1252-5719 2 1 CONNECTOR 26~PIN M POST TYPE 28480 1252-5671
2425470 25094 i
Allle 1251-5855 7 1 CONNECTOR 16-PIN M POST TYPE 28480 1251-5671
A111S 1251-5671 5 1 CONNECTOR 20-PIN M POST TYPE 28480 1251-55671
R11MP1L 1400-0966 8 CLIP-CMPNT ,17-.185-DIR .195-WD STL 91506 6015-13AT
A11Q1 1854-0810 2 TRANSISTOR NPN SI PO=625MW FT=200MHZ 28480 1854-0810
A11R1 0698~-3162 0 RESISTOR 46.4K 1X .125W F TC=0+-100 24546 C4-1/8-T0~-4542-F
R11R2 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 C4-1/8-7T0-1001-F
A11R3 0757-0280 3 RESISTOR 1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A11R4 0757-0421 4 RESISTOR 825 1X .1254W F TC=0+-100 24546 C4-1/8-T0-825R-F
AL11RS 0698-3162 0 RESISTOR 46.4K 1X .125W F TC=0+-100 24546 C4-1/8-T0-4642-F
A11R6 0698-3151 7 RESISTOR 2.87K 1X .125W F TC=0+-100 245456 C4-1/8-T0-2871-F
AL1IR? 0757-02179 0 RESISTOR 3.16K 1X ,125W F TC=0+-100 24546 C4-1/8-T0-3161-F
AL11R8 0698-3162 0 RESISTOR 46.4K 1X .125W F TC=0+-100 24546 C4-1/8-T0-4542-F
A11RS 0698-3150 6 RESISTOR 2.37K 1X .125W F TC=0+-100 24546 C4-1/8-T0-2371-F
AliR10 0757-0279 0 RESISTOR 3.16K 1X .125W F TC=0+-100 245458 C4-1/8-T0-3161-F
R11R11 0757-0279 0 RESISTOR 3.16K 1X .125W F TC=0+-100 24546 C4-1/8-T0-3161-F
AL11R12 0698-7239 0 1 RESISTOR 1.33K 1X .0SW F TC=0+-100 24546 C3-1/8-T0-1331-F
AL1R13 0757-1094 9 RESISTOR 1.47K 1X .125W F TC=0+-100 24548 C4-1/8-T0-1471-F
Al1R14 0698-3162 0 RESISTOR 46.4K 1X .125W F TC=0+-100 24546 C4-1/8-T0-4642-F
R11R1S 0698-3444 1 RESISTOR 316 1X .125W F TC=0+-100 24546 C4-1/8-T0-316R-F
AL1R16 0698-3444 1 RESISTOR 316 1X .125W F TC=0+-100 24546 C4-1/8-T0-316R-F
A11S1 3101-2172 0 1 SWITCH-TGL DIP-RKR-ASSY SPDT .05A 30VDC 28480 3101-2172
A11S2 3101-2482 5 SWITCH-RKR DIP-RKR~ASSY 3PDT .05A 30vDC 28480 3101-2482
A11S3 3101-2135 S 1 SWITCH-RKR DIP-RKR-ASSY DPDT .05R 30vDC 28480 3101-2135
A11TP1 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ S@ 28480 1251-0600
R11TP2 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A11TP3 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A11TP4 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
AL1TPS 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251~0600
See introduction to this section for ordering information. * Indicates factory selected value
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Replaceable Parts Model 8656B
Table 6-3. Replaceable Parts

Reference HP Part C PR Mfr
Designation Number 0 Qty Description Code Mfr Part Number
A11TPE 1251-0600 [ CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A11TP? 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
AL1TPE 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SQ 28480 1251-0600
A11TP9 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
AL1TPLO 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-8SC-SZ SQ 28480 1251-0600
A11TP1L 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
. RL1TP12 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A11TP13 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 28480 1251-0600
A11TP14 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-mM-8SC-SZ SQ 28480 1251-0600
A11UL 1820-2024 3 1 IC DRVR TTL LS LINE DRVR OCTL 01295 SNT4LS244N
A11U2 1820-1240 3 2 IC DCOR TTL S 3-TO-8-LINE 3-INP 01295 SN74S138N
R11U3 1818-0701 4 Fl IC NMOS 1024 (1K) STAT RAM 3G0-NS 3-S 04713 MCMBBR10P
ALiU4 1818-0701 . IC NMOS 1024 (1K) STAT RRM 360-NS 3-S 04713 MCMESAR10P
AL1UsS 1200-0567 1 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
NOT SEPRRATELY REPLRCERBLE P/0 A3
ATTENUATOR REPLACEMENT K
Al1U6 1820-2102 8 1 IC LCH TTL LS D-TYPE OCTL 01295 SN74LS373N
R11U7 1820-1216 3 IC DCOR TTL LS 3-TO-8- Lma 3-INe 01295 SN74LS138N
AL1U8 1820-1759 9 4 IC BFR TTL LS NON-INV OCT 27014 DM8ILSITN
A11U9 1820-2099 2 1 IC MICPROC NMOS 8-8IT 04713 MCE802P
A11U10 1820-2075 4 2 IC TRANSCEIVER TTL LS BUS OCTL 28480 1820-2075
1200-0654 17 Fl SOCKET-IC 40-CONT DIP DIP-SLOR 28480 1200-0654
A11U11 1820-1616 S 1 IC SCHMITT-TRIG TTL LS INV HEX 1-INP 01295 SNTALS14N
R11U12 1820-207S . IC TRANSCEIVER TTL LS BUS OCTL 28480 1820-2075
A11U13 1820~1491 6 1 IC BFR TTL LS NON-INV HEX 1-INP 01295 SN74LS367RN
AL1U14 1820-1759 9 IC BFR TTL LS NON-INV OCTL 27014 DMBILSIIN
AL1VLS 1820-1759 9 IC BFR TTL LS NON-INV OCTL 27014 OMBILSYTN
A11U16 1820-2219 8 1 IC MICPROC-RCCESS NMOS 8-BIT 04713 MC68488P
1200-0654 7 SOCKET-IC 40-CONT DIP DIP-SLDR 28480 1200-0654
R1iULT 1820-1759 9 IC BFR TTL LS NON-INV OCTL 27014 DMBILSIIN
Al1U18 1820-1199 1 1 IC INV TTL LS HEX 1-INP 01295 SN74LS04N
A11U19 1820-1216 3 IC DCOR TTL LS 3-TO-8-LINE 3-INP 01295 SN74LS138N
A11U20 1820- 1689 . 4 IC SER- XMTR/RCVR TTL QUARD 28480 1820-1689
a11v2y 1820-1208 3 1 IC GATE TTL LS OR QUARD 2-INP 01295 SNT4LS32N
A11U22 1820-1240 3 IC DCDR TTL S 3-TO-8-LINE 3-INP 01295 SN74S138N
A11U23 1820-1201 6 IC GATE TTL LS AND QUARD 2-INP 01295 SN74LSO8N
A11U24 1820-1689 . IC SER-XMTR/RCVR TTL QUAD 28480 1820-1689
A11U25 1820-1688 4 IC SER-XMTR/RCVR TTL QURD ) 28480 1820-1689
A11U26 1820-1422 3 IC Mv TTL LS MONOSTBL RETRIG 01295 SN74LS122N
A11U27 1820-1112 8 IC FF_TTL LS D-TYPE POS-EDGE-TRIG 01295 SNT4LST4AN
Al11u28 1820-1689 . IC SER-XMTR/RCVR TTL QURO 28480 1820-1689
A11U29 1820-1568 8 1 | IC BFR TTL LS BUS QUAD 01295 SN74LS125AN
A11u30 1820-2056 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SNT74LS378N
A11U3L 1820-1216 3 IC DCOR TTL LS 3-TO-8-LINE 3-INP 01295 SN74LS138N
AL1VRL | 1902-0983 3 1 DIODE-ZNR 1N4621 3.6V SX DO-14 PD=. 254 01281 INGE2L
AL1Y1 0410-1180 0 CRYSTAL-QUARTZ 4.000 MHZ HC-18/U-HLDR 28480 0410-1180

See introduction to this section for ordering information. * Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part c A M¢fr
Designation Number D Qty Description Code Mfr Part Number
2511A AND ABOVE
Alz NOT RSSIGNED
2425AT0 25094
arz 08656-50016| 8 1 VOLTRGE REGULATOR ASSEMBLY 28480 08656-60016
arzcr 0160-0575 4 CAPACITOR-FXD .047UF +-20% SOVDC CER 28480 0160-0575
ar2c2 0150-0575 4 CAPACITOR-FXD .047UF +-20X SOVOC CER 28480 0160-0575
Aar2c3 0180-0116 1 2 CAPRCITOR-FXD 6.8UF+-10X 35VOC TA 56289 1500685X303582
A12C4 0160-4084 8 CAPACITOR-FXD .1UF +-20% 50VOC CER 28480 0160-4084
Arzcs 0180-0116 1 CAPRCITOR-FXD §.8UF+-10% 35VOC TR 56289 1500685X303582
A12c6 0180-0291 3 CAPARCITOR-FXD 1UF+-10X 35VDC TR 56289 1500105X9035A2
ar221 1251-5810 4 1 CONNECTOR 10-PIN M POST TYPE 28480 1251-5810
AT2NMP] 1251-3402 8 8 CONNECTOR-SuL CONT SKT .06-IN-BSC-SZ RND 28480 1251-3402
ArZMP2 08660-40002{ 6 4 INSULATOR TO3 28480 0866040002

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part C i Mfr

Designation Number |D | QY Description Code Mfr Part Number
2511A AND AB0OVE
arl NOT RSSIGNED
24235ATO0 250%4

ars 08656-60136{ 3 1 | HP-1B CONNECTOR ASSEMBLY 28480 | 08656-60136

a1 PART IS ETCHED TRACE ON CIRCUIT BORRD

a1z 1251-3283 | 1 1 | CONNECTOR 24-PIN F MICRORISBON 28480 | 1251-3283

A1INPL 0380-0644 | 4 2 | STRNDOFF-HEX .327-IN-LG 6-32THD 00000| ORDER BY DESCRIPTION

ariMr2 1530-1098 | 2| CLEVIS 0.070-IN W SLT: 0.454-IN PIN CTR 00000/ OROER BY DESCRIPTION

YIS 2190-0034 | 5 17 | WASHER-LK HLCL NO. 10 .194-IN-ID 28480  2190-0034

arimMpe 2200-0109 | 8 2 | SCREW-MACH 4-40 .438-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
A1INPS 2260-0009 | 3 NUT-HEX-W/LKUR 4-30-THD .084-IN-THK 00000 | ORDER BY DESCRIPTION

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part | C g M¢fr

Designation Number o Qty Description Cade Mfr Part Number
25114 AND ABOVE

ale NOT ASSIGNED
24234TO0 25054

Ale 08656-60135{ 2 1 | FILTER BRANK RSSEMBLY 28480 08656-60135

Arery 1251-5880 8 1 | CONNECTOR 15-PIN M D SUBMINIATURE 28480 1251-5880

ar42 1251-4966 9 2 CONNECTOR 8-PIN M POST TYPE 28480 1251-4966

A141] 1251-4966 9 CONNECTOR 8-PIN M POST TYPE 28480 1251-4966

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part i Mfr
Designation Number Qty Description Code Mfr Part Number
2425470 25094
Aals 0960-0448 1 LINE MODULE-FILTERED 28480 0960-0448
0360-0001 4 | TERMINAL-SLDR LUG LK-MTG FOR- §-SCR 28480 0360-0001
7121-4777 2 LABEL-INFORMATION .21-IN-WD 2.33-IN-LG 28480 7121-4777
2511A AND AB0VE
als 0960-0679 1 LINE MODULE-FILTERED 28480 0960-0679

See introduction to this section for ordering informaticn.

* Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |C e Mfr
Designation Number 0 Qty Description Code Mfr Part Number
R16 10MMZ REFERENCE OSCILLATOR RSSEMBLY
0950-0411 2 1 10 MHZ; OVENIZED; LESS THRN 2.5 X 28480 0950-0411
0360-0053 7 2 | TERMINAL-SLOR LUG LK-MTG FOR- 10-SCR 28480 0360-0053
8150-0447 6 1 | WIRE 26 AWG BK 300V PVC 7X32 80C 28480 8150-0447
25114 AND ABOVE
AT6W 1 08656-60166 |9 1 | CRBLE-CORXIAL, REF. OSC./R16J1 28480 08655-60166
2425470 25094
AL6w1 08656-60066 |8 1 | CABLE-CORXIAL, REF. 0SC./A16J1 28480 08656-60066
A16W2 8120-2682 2 1 | CRBLE-CORXIAL, A1631/33 28480 8120-2682

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part e Mfr
Designation Number Qty Description Code Mfr Part Number
25114 AND ABOVE
A7 NOT ASSIGNED
2423470 25094
ar? 08656-60081 1 | FRONT FEEDTHRU RSSEMBLY 28480 08656-60081
1251-3835 1 CONNECTOR 9-PIN M POST TYPE 28480 1251-3835

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part | C . Mtr
Designation Number |D | QtY Description Code M¢fr Part Number
25114 AND ABOVE
als NOT ASSIGNED
24254TO0 250%4
ars 08656-60113] 6 1 | FRONT FEEDTHRU RSSEMBLY 28480 | 08656-60113
1251-4244 |6 1 | CONNECTOR 11-PIN M POST TYPE 28480 1251-4244

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part il Mfr
Designation Number Qty Description Code Mfr Part Number
28114 AND ABOVE
Ars NOT ARSSIGNED
242SATO 23094
ars 08656-60122 1 REAR FEEOTHRU RSSEMBLY 28480 08656-60122
CONNECTOR 14-PIN M POST TYPE 28480 1251-5922

Al1981

1251-5922

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8656B

Table 6-3. Renlaceable Parts

Replaceable Parts

Reference HP Part [ C . Mfr Mfr Part Number
Designation Number |D | QY Description Code
MISCELLANEOUS PARTS
81 3160-0847 | 2 1 | Fan TBAX 4s-CFM 28480 |  3160-0447
c1 0160-4800 | 7| 19 | CAPACITOR-FDTHRU 1000PF +80 -20% 200V 72982 | 2425-011-X5U0-102-M
c2 0160-4800 | 7 CRPACITOR-FOTHRU 1000PF +80 -20% 200V 72982 |  2425-011-XSU0-182-
€3 0160-4300 | 7 CAPACITOR-FOTHRU 1000PF +80 -20% 200V 72982  2425-011-X5U0-102-1
ca 0160-4800 | 7 CRPACITOR-FOTHRU 1000PF +80 -20% 200V 72982  2425-011-A5UG-102-
Cs 0160-4300 | 7 CRPACITOR-FOTHRU 1000PF +30 -20% 200V 72982{  2425-011-X50U0-102-1
cs 0160-4900 | 7 CAPACITOR-FOTHRU 1000PF +80 -20% 200V 72982 |  2425-011-X5U0-102-1
c7 0160-4300 | 7 CAPACITOR-FOTHRU 1000PF +80 -20% 2GOV 72982 |  2425-011-X5U0-102-1
cs 0160-4300 | 7 CRPACITOR-FOTHRU LOOOPF +80 -20% 200V 72982 |  2425-011-X5U0-102-
cs 0160-4300 | 7 CAPACITOR-FOTHRU 1000PF +80 -20% 200V 72982 |  2425-011-X5U0-102-11
c1o 0160-4082 | & CAPACITOR-FOTHRU 1000PF 20X 200V CER 23480| 0160-4082
cit 0160-4300 | 7 CAPRCITOR-FOTHRU 10070F +80 -20° “~*V 72982  2425-011-X500-102-
ci2 0160-4900 | 7 CAPACITOR-FOTHRU 33: “F +80 -20a <uuV 72382 |  2425-011-X500-192-11
ci3 0160-4300 | 7 CRPACITOR-FOTHRU 1000PF +80 -20X 200V 72982 |  2825-011-X5U0-102-3
cia 0160-4900 | 7 CAPACITOR-FOTHRU 1000PF +80 -20X 200V 72982 |  2625-011-X500-102-1
cis 0160-4800 | 7 CRPACITOR-FOTHRU 1000PF +80 -20% 200V 72982 |  2425-011-X5U0-1d2-
cis 0160-4300 | 7 CAPRCITOR-FDTHRU 10COPF +80 -20X 200V 72982|  2625-011-x5U0-102-M
c17 0160-4800 | 7 CAPACITOR-FOTHRU 1000PF +80 - - 200V 72982  2625-011-X5U0- 102-11
Cig 0160-4300 | 7 CRPRCITOR-FOTHRU 10009 -0 -20% 200V 72982 |  2025-011-X5U0- 102-M
c19 0160-4800 | 7 CAPACITOR-FOTHRU 1000P, -0 -20% 200V 72982 |  2425-011-X5U0-102-
c20 0160-4300 | 7 CAPACITOR-FOTHRU 1000PF +80 -20% 200V 72982  2425-011-X5U0-102-
ca1 0160-4898 | 2 2 | CAPACITOR-FOTHRU 100PF +80 -20% 200v CER | 72982| 2425-01:1-X5U0-101-
c22 0160-4898 | 2 CRPACITOR-FOTHRU 100PF +80 -20X 200v ~ER { 72982|  2425-011-X500-101-M
c23 NOT ASSIGNED
F1 2110-0043 | 8 1| FUSE 1.5R 250V NTD 1.25X.25 U 28480  2110-0043
(FOR 100, 120, 220, 'OR 240V OPERATION)
FLL 08656-60005 S 1 | B0 AY BP FILTER 28480 |  08656-60005
FL2 9135-0099 | 3 a | FLTR (P .16 200v 28480 |  9135-0099
3050-0722 | 3 o | URSHER-FL MTLC NO. 8 165-IN-ID 28480 |  3050-0722
FLa 9135-0099 | 3 FLTR LP .16 200V 28430 |  9135-0098
3050-0722 | 3 WASHER-FL MTLC NO. 8 .166-IN-ID 28680 | 3050-0722
b 1250-0118 | 3 9 | CONNECTOR-RF BNC FEM 'SGL-HOLE-FR 50-OHM | 28480| 1250-0118
“MOD IMPUT/OUTPUT" (EXCEPT OPTION 002)
2190-0016 | 3 6 | WRSHER-LK INTL T 3/8 IN .377-IN-ID 28480 2190-00
2950-0001 | 8 E | N kol Cham 3/8-30-TiD 084 IN-THK | 90000 | GROER Bv DESCRIPTICN
32 08662-60304] § 1 | ®F_comnECTOR AssEMBLY 28480 |  08662-60304
“RF OUTPUT" (FRONT PANEL EXCEPT OPT 002)
12 .| 1250-0538 | 1 1.| RF CONNECTOR ASSEMBLY “RF OUTPUT" 28480  1250-0538
(P/G W23 NOT SEPARATELY REPLACERBLE
OPTION 002 ONLY)
1 1250-0118 | 3 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OMM | 28480  1250-01:8
“TIME BASE INPUT"
0360-1130 | 5 3 | TERMINAL-SLOR LUG PL-MTG FOR- 3/8-SCR 28680 | 9360-110
2190-0016 | 3 WASHER-LK_INTL T 3/8 IN .377-IN-1D 28480 |  2190-001
2350-0001 | B T X BBl CiAn 3/3-50-Tu .0804-IN-THK | 80000 | OROER BY DESCRIPTION
34 1250-0118 | 3 CONNECTOR-RF BNC FEM SGL-HOLE-FR S0-OHM | 28480|  1250-0118
“TIME BASE OUTPUT"
0360-1190 | S TERMINAL-SLOR LUG PL-MTG FOR- 3/8-SCR 28880 | 0380-1150
2190-0016 | 3 WASHER-(K_ INTL T 3/8 IN .377-IN-ID 28480 |  2190-00
2950-0001 | 8 T xR Bl AN 3/8-33-Ti0 084 IN-THK | 20080 | GRORR BY DESCRIPTICH
1 1250-0118 | 3 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM | 28480| 1250-0118
“SEQ" (EXCEPT OPTION 002)
2190-0016 | 3 WASHER-LK INTL T 3/8 IN .377-IN-ID 28480 |  2190-001
2950-0001 | 8 T X DBL AR 3/8-30-ToD (084-IN-THK | 30000 | GROER BY DESCRIPTION
76 1250-0118 | 3 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM | 28480 1250-0118
“MOD_INPUT/QUTPUT” (OPTION 002 ONLY)
2190-0016 | 3 WASHER-(K INTL T 3/8 IN .377-IN-ID 28480 |  2190-0016
2950-0001 | 8 NUT-HEX-OBL-CHAM 3/8-32-THO .094-IN-THK | 00000 | ORDER BY DESCRIFTION

See introduction to *this section for
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-dering infor.nation.

* Indicates factory selected value
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part | C oo Mfr Mfr Part Number
Designation Number |D | QY Description Code
Ll 9100-2257 6 2 INOUCTOR RF-CH-MLD 820NH 10X .10SDX.26LG 28480 9100-2257
L2 9100-2257 6 INOUCTOR RF-CH-MLD 820NM 10X .105DX.26LG 28480 9100-2257
L3 9135-0095 g 2 INDUCTOR 143UH 5X (STRANDRRD ONLY) 28480 9135-0095
Le 9135-0095 9 INCUCTOR 143UH 5X (OPTION 002 ONLY) 28480. 9135-0095%
MP1 08656-20100] 7 1 FRAME, MACHINED 28480 08656-20100
MP2 $040-7202 9 1 TRIM STRIP, TOP FRONT 28480 5040-7202
MP3 5001-0439 8 2 TRIM STRIP, SIDE FRONT 28480 5001-0439
2423ATO 24514
MPe 08656-00004] 6 1 COVER, TOP EXTERNAL 28480 08656-00004
25084T0 25094
MPe 08656-00156] 1 1 COVER, TOP EXTERNAL 28480 08656-00156
s 7120-8346 6 4 LABEL, "FRONT" 28480 7120-8346
MP6 08656-00034} 4 1 HINGE, TOP 28480 08656-00034
mP? 1460-1781 9 2 SPRING-CPRSN .36-IN-00 1.S-IN-OR-LG MM 28480 1460-1761
MP8 2740-0003 ] 18 NUT-HEX=-W/LKWR 10-32-THD .125-IN-THK 00000 ORDER BV DESCRIPTION
Mg 3050-0002 2 21 WASHER-FL MTLC NO. 10 .203-IN-ID 28480 3050-00
MP10 0363-0159 [} H RF1 STRIP-FINGERS BE-CU ZINC PLARTED 28480 0363- 0159
mP11 2360-0113 2 SCREW-MACH 8-32 .25-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
MP12 08656-00115| 2 1 RF COVER, TOP INTERNAL 28480 08656-00115
MP13 08656-40001| ¢ 1 COVER, SIDE EXTERNAL 28480 08656-40001
MoLe 5060-9803 2 2 STRRP HANDLE 28480 5060-9803
2625470 24514
MNPIS 08656-20102] 9 2 HANDLE CAP, FRONT 28480 08656~20102
MPIG 08656-20103} 0 2 HANDLE CRP, R 28480 08656-20103
2503470 25094
MPLS 5040-7234 7 2 HANDLE CRP, FRONT 28480 5040-7234
MPI6 5040-7234 7 F HANDLE CRP, REARR 28480 5040-7234
meL? 2680-0118 S 4 SCREW-MACH 10-32 .5-IN-LG 82 DEG 060000 ORDER BY DESCRIPTION
P18 NOT ARSSIGNED
mP19 NOT ASSIGNED
MP20 08656-00100f S 2 HINGE LOCK 28480 08656-00100
MP21 NOT RSSIGNED
MpP22 08656-00109] 4 1 RF COVER, BOTTOM INTERNAL 28480 08656-00109
P23 08656-00059] 3 1 HINGE, SOTT 28480 08656-00059
260234T0 24314
MP2e 08656-00005] 9 1 COVER, BOTTOM EXTERNAL 28480 08656-00005
25084 T0 25094 .
NP2 08656-00157) 2 1 COVER, BOTTOM EXTERNAL 28480 08656-00157
MP2s 08656-20101| 8 2 FOOT, FRONT 28480 08656-20101
MP26 1460-1345 5 2 TILT STAND SST 28480 1460-1345
MP27 - 5040-7201 8 2 RERR 28480 5040-7201
MP28 0360-1685 9 1 TERHIML STRIP 3-TERM PHEN 1.13-IN-L 28480 0360~ 1555
mMP23 2190-0010 7 3 WASHER-LK EXT T NO. 8 .168-IN-ID 28480 2190-0
MP30 2510-0133 S 3 SCREW-MRCH 8-32 .188-IN-LG PAN-HD-POZI 00000 ORCER BV DESCRIPTION
MP31 08656-00079| 7 4 COVER INTERNAL RF 28480 08656-00079
P32 08656-00080] ¢ 2 COVER INTERNAL RF 28480 08656-00080
mP33 08656-00081] 1 2 COVER INTERNAL RF 28480 08656-00081
MP34 08656-00082] 2 2 COVER INTERNARL RF 28480 08656-00082
M35 08656-00083] 3 2 COVER INTERNAL RF 28480 08656-00083
MP36 08656-00084] 4 2 COVER INTERNAL RF 28480 08656-00084
mP37 08656-00086| 6 4 COVER INTERNAL RF 28480 08656-00086
MP38 08656-00087| 7 2 COVER INTERNAL RF 28480 08656-00087
MP3g 08656-00101| & 2 MOOULATION SHIELD 28480 08656-00101
MP40 NOT ASSIGNED
MPay 08565-40011| 1 1 L~HOLE GROMMET 28480 08565-40011
MP42 NOT ASSIGNED
MP43 8159-0005 0 RESISTOR-ZERQ OMMS 22 RWG LERD DIR 28480 8159-0005
MPas 08656-00146] 9 1 ATTENUATOR MOUNTING BRRCKET 28480 08656-001
MPasS 2200-0101 0 1 SCREW-MACH 4-40 .188-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
See introduction to this section for ordering information. * Indicates factory selected value
6-70.2 rev.17JUN86



Model 3656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |C ; Mtr Mfr Part Number
Designation Number (D Qty Description Code
MF36 0380-0004 0 2 SPACER-RND .188-IN-LG .18-"*1D 00000 ORCER E% 7 N
) (BETWEEN A18 AND CASTING, e mmnen
MPa7 2510-0049 2 2 SCREW-MACH 8~32 .S TN-LG PAN-HD-POZI 00000 ORDER &« DESCRIPTIZIN
(ATTRCHES A18 TO Lr .TING)
08656-00037 WALL CLIP SEMI-RIGID 28480 08656-90037
MP4g 08656-00039| 9 1 | CLIP FEEDTHRU MLPR 28480 08656-00039
MPS0 NOT ASSIGNED
MPS L 08656-00148] 1 1 | HERT SINK (P/O RBQS6) 28480 08656-00148
MP52-MPYg NOT ASSIGNED
MP100 08656-00149f 2 1 FRONT DRESS PANEL (EXCEPT OPTION 012) 28480 18ES6-00149
08656-00150{ 5 1 | FRONT ORESS PANEL (OPTION 002 ONLY) 28480 08656-00150
MP101 08731-210 2 1 LOCK NUT 28480 08731-210
MP102 NOT ASSIGNED
MP103 NOT ASSIGNED
MP104 NOT ASSIGNED
MP105 3050-0032 8 7 WASHER-FL MTLC NO. 8 .188-IN-ID 28480 3050-0032
MP106 1400-1008 1 1 | MOUNT-LED 0.120 IN ID; 0.187 IN QD 28430 1400-1008 B
MP107 2360-0185 3 1 SCREW-MACH 6-32 .5-IN-LG 82 DEG 00000 ORDER BY DESCRIPTION
MP108 2360-0196 1 1 SCREW-MACH 6-32 .375-IN-LG 100 DEG 00000 ORDER BY DESCRIPTION
MP109 08656-00147] © 1 RF CONNECTOR BRACKET 28480 08656-00147
MP110 2190-0016 3 WASHER-LK INTL T 3/8 IN .377-IN-ID 28480 2190-0016
MP111 2590-0016 1 1| HEX NUT 28480 | .2590-0018
MP112 1400-0510 8 1 | CLAMP-CRBLE .15-DIR .62-WD NYL 28480 1400~0510
MP113 08656-40009] 7 1 FOOT, LEFT REAR 23480 085£56-40009
MP114 2180-0017 4 2 WASHER-LK HLCL NO. 8 .168~IN-ID 28480 2190-0017
MP 11§ 3050-0139 6 2 WASHER-FL MTLC NO. 8 .172-IN-ID 23480 3050-0139
MP116 2580-0004 6 2 NUT-HEX-DBL-CHAM 8-32-THD .125-IN-THK 00000 ORDER BY DESCRIPTICON
MP117 NOT ASSIGNED
HP118 NOT ASSIGNED
MP119 08656-00007] 1 1 | REAR PANEL (EXCEPT OPTION 002) 28480 08656-00007
08656-00095] 7 1 | RKERR PANEL (OPTION 002 ONLY) 28480 08656-00095
MP120 08656-00049] 1 1 | REAR PANEL GASKET (EXCEPT OPTION 002) 28480 08656-00049
08656-00096] 8 1 | RERR PANEL GRSKET (OPTION 002 ONLY) 28480 08656-00096
MP121 2360-0115 4 2 SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
MP122 NOT ASSIGNED
MP123 08556-00047| ¢ 1 CORNER BRACKET . RERR PANEL 28480 08656-00047
2260-0009 3 ) NUT-HEX-U/LKWR 4-40-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
2200-0103 2 18 SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 28480 2200-0103
MP124 08656-00048| 0 1 GASKET, CORNER BRACKET, RERR PANEL 28480 08656-00048
MP125 1200-0043 8 3 INSULATOR-XSTR ALUMINUM 28480 1200-0043
MP126 7120-4295 6 1 LABEL "HAZARDOUS VOLTAGE" 28480 7120-4295
MP127 08656-00064| © 1 BRACKET, XTAL 28480 08656-00064
MP128 08656-40013| 3 1 | SERIES REGULRTOR COVER 28480 08656-40013
MP129 0361-1098 4 1| RIVET-PUSH IN TRUSS MEAD: BLACK NYLON 28480 0361-1098
MP130 2360-0199 4 2 SCREW-MACH 6-32 .438-IN-LG PAN-HD-POZI 00000 ORDER BY CESCRIPTION
MP131 2200-0103 2 SCREW-MRCH 4-40 .25-IN-LG PAN-HD-POZI 28430 2200-0103
MP132 2190-0034 5 WASHER-LK HLCL NO. 10 .1894-IN-ID 28480 2190-0034
MP133 2680-0073 1 4 SCREW-MACH 10-32 2-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
MP134 0590-1245 8 4 | NUT-SHMET-U-TP 6-32-THD .017-IN-THK 00000 ORDER BY DESCRIPTION
MP135 08656-80005{ 7 1 | FINGER GUARD, INTERNAL (OPTION 001 ONLY) 28480 08656-80005
MP136 2190-0018 5 13 WASHER-LK HLCL NO. 6 .141-IN-ID 28480 2190-0018
MP137 2360-0195 0 SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI 28480 2360-0195
MP138 08656-40010| © 1 FOOT, RIGHT RERR 28480 08656-40010
MP139 2360-0113 2 SCREW-MACH 6~32 .25-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTICN
MP140 3160-0300 ] 1 FINGER GURRD 28480 3150-0300 _
MP131 2360-0302 1 3 SCREW-MACH 6-32 1.625-TN-LG PAN-HD-POZI 00000 GRDER 2Y DESCRIPTICN
MP182 2360-0203 1 8 SCREW-MACH 6-32 .625-1%-LG PHN-HD-POZI 00000 CRDER £ DESCRIPTION
MP143 08656-00116| 3 1 FAN SHROUD 23480 18656-00116
MPraa 6960-0002 4 1 HOLE PLUG (EXCEPT OPTION 002) 28480 £366-0002
“P1a5 1400-0249 0 17 CABLE TIE .062-.625-OIR .091-uwD NYL 06383 FLTIM-§
MP146 2510-031§ 6 56 SCREW-MACH 8-32 .375-IN-LG PAN-HD-POZI 28480 2510-0315

(ATTACH BORRDS TO CASTING)

See introduction to this section for ordering information.
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part |C P Mtr Mf
erenc r Part Number
Designation Number |D | @Y Description Code a
P47 3050-0172 | 7 12 | WRSHER-FL NM NO. 10 .203-IN-ID 28480|  3050-0172
(BETUEEN AS AND CASTING)
mP148 3050-0066 | 8 11 | URSHER-FL MTLC NO. 6 .147-IN-ID 28480|  3050-0066
(BETWEEN A7 AND CASTING)
w148 3050-0172 | 7 WASHER-FL NM NO. 10 .203-IN-ID 28480 3050-0172
. (BETUEEN BOARD AND CASTING)
150 712021256 | 1 1| cREEL, WP LOGO 28480  7120-1254
mP1s1 NOT RSSIGNE
mP152 7120-5911 | s L et ;é:nur:ou METRIC THREADED 28880  7120-3911
153 7121-4887 | 1 LRBRL | VOLTAGE_INFORMTION 28480 7121-4587
mP154 08656-00135| & 1| ATTENUATOR 28480  08656-00135
2360-0113 | 2 STREU-AACH 5033 . 25-IN-LG PAN-HD-POZT 00000 ORDER BY DESCRIPTION
2360-0117 | & SCREU-MACH 6-32 .375-IN-LG PAN-HD-POZI 00000| ORGER By OESCRIPTION
T 9100-4412 | 9 1 | TrAnsForreER-POUER 100/120/220/240v 28630| 9100-4412
U1 1826-1181 | 3 1| IC v RGLTR-FXD-POS 14.7/15.3v TO-3 PKG 28480| 1826-1181
U2 1813-0361 | 2 1| IC v RGLTR-FXD-POS 4.85/5.25V T0-3 PKG
u3 1826-0168 | § 1] IC v RGLTR TO-3 27024|  LM320K-15§
Us 1906-0231 | 2 1 | OTooe-CT-RECT 200v 15A 28480 1306-0233
" 08656-60045| 3 1 | uIRING HARNESS Su/ED . 28430| 08656-60045
I ALIl TO A2J2
w2 08656-80098] 6 1 | oISPLav S 28480| 08656-60088
A2J2 TO A18J1
w3 08656-60020] o 1 | cRBLE mssEMBLY LF/MULT L 28480 08656-60020
A3RLTL TO R8I
we 08656-60148( 7 1 | veaness A731, A331 TO C11-20 28480] 08856-50148
ws 08656-80019| 1 1 | CRBLE RSSEMBLY COAX (8) R3J8 TO R8J3 28480| 08656-60019
96 08656-80028| 2 1 | WIRING MARNESS GTPT LOP 28430| 08656-60028
ABTL TO A&JL
uw? 08656-60027] 1 1 | uIRING WeRNESS RF/RFI 28480  08656-60027
A712 TO ABJ4/FL2, FL3
us 08656-20022| 2 1| grmg sem-mrero 6 28480 08656-20022
1T
we 08656-20019{ 7 1| CReLE semi-arero 3 28480]  o0B6S6-20019
w10 08656-20023| 3 1| Creie s SEnr-nzero 7 28480|  08656-20023
W11 08656-60158] o0 1 | nrseon creLE rssEMBLY conTROL 28480| 08656-60159
A10J3 TO AGAT1, AGAT2
w12 08656-60158] 9 1| coeLe assemsLy sert RrGI0 veT R 28480| 08656-50158
w13 08656-80157| 8 1 | CRBLE ASSEMBLY SEMI RIGID HET IF 28480| 08656-60157
) 833 TO R6J6
wis 08656-80156{ 7 1| geue ssermLy s mroIo ATTN I 28480| 08656-60156
1§ 08656-50033] 9 1 | WIRING HARNESS AUD PR A11J1 TO A10J1 28480|  08656-60033
w16 08656-60095] 3 t | MAIN HARNESS (EXCEPT GPTION 002) 28430| 08656-50035
08656-60096] 1 | MAIN HARNESS (OPTION 002 ONLY) 28480 | 08656-60096
w1? 08656-80155{ & 1 | creLE rssEmBLY Semr rrGID 28480| 08656-80155
R9J4 TO FRONT PANEL "RF OUT"
08658-00166] 3 RET CLIP QUTRUT 1 28480 08656-00166
08656~-00167| ¢ RFI CLIP OUTPUT 2 28480 08656~-00187
3050-0188 | 2 WASHER-SPR CRVD NO.6 .143-IN-ID 28480| 3050-0169
3050-0098 | & WASHER-FL MTLC NO.2 .084-IN-ID 28480  3050-0098
9520-0131 | 2 SCREU-MACH 2-56 .438-IN-LG PAN-HD-POZI 28480|  0520-0131
w18 8120-2946 | 1 1 | creLe mssEmBLY 20c 28 AuG A1136 TO R1371 | 28480| 8120-2045
w1s 08656-60097| § 1 | WIRING WARNESS REG/THRU R-P 28480| 08656-60097
A14J1 TO R1271 RERR PANEL J3 "SEQ"
(EXCEPT OPTION 002)
08656-60142( 1 1 | UIRING HARNESS REG/THRU RERR L 28480 | 08656-60142
R14J1 TO A12J1 (OPTION 002 ONLY)
w20 8120-1378 | 1 1 | pouer craLe 3¢ 186 8 28080| 8120-1378
w21 08656-60161| 4 L | cAsLE AsSemeLy SEMI-RIGID. R93e TO u23 28480 | 08656-50161
w22 08656-50148] S 1 | CoAx cABLE mssems 28480 08656-60146
f337 T0 €31 (33)7A336 TO €22 (35)
w23 08656-20117{ & 1 | CRBLE RSSEMBLY SEMI-RIGID, W21 TO 28480 08656-20117

RERR PANEL (OPTION 002 ONLY)

See intr&duclion to this section for ordering information.

6-72

* Indicates factory selected value

rev.17JUN86



Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part (o] . Mfr M¢
. - r Part Number
Designation Number D Qty Description Code
n
MISCELLANEOUS PARTS
2511ATO 26394
81 3160-0352 8 1 FAN TBAX 41-CFM 28VDC 1500KV-DIEL 28480 3160-0352
26494 AND ABOVE
3160-0512 2 1 FAN TBRAX 38.8-CFM 28480 3160-0512
ci-9 NOT ASSIGNED
c10 0160-4082 6 CAPRCITOR-FOTHRU 1000PF 20X 200V CER 28480 0160-4082
31 2110-0043 8 1 FUSE 1.5A 250V NTD 1.25X.25 UL 28480 2110-0043
(FOR 100, 120, OPERATION)
Fi 2110-0001 8 1 FUSE 1R 250V NTD 1.25X.25 UL 28480 2110-0001
(FOR 220, 240, OPERATION)
08656-00179] 8 LABEL-INFORMATION...... 28480 08656-00179
“4 V., LINE +5-10%;..... "
FL1 08656-60005| S 1 BD RY BP FILTER 28480 08656-60005
J1 1250-0118 3 [ CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-0HM 28480 1250-0118
“MOD INPUT/OUTPUT"
(INCLUDES RTTRCHING HARDWRRE)
2190-0016 3 6 WASHER-LK INTL T 3/8 IN .377-IN-ID 28480 2190-0015
2950-0001 8 5 NUT-HEX-DBL-CHAM 3/8-32-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
J2 08662-60308] S 1 RF CONNECTOR ASSEMBLY “RF OUTPUT' 28480 08662-60304
(FRONT PANEL, EXCEPT OPTION 002)
(INCLUDES RTTRCHING HARDWRRE)
2190-0104 0 1 WASHER-LK INTL T 7/16 IN .439-IN-ID 28480 2190-0104
2950-0132 6 1 NUT-HEX~DBL-CHAM 7/16-28-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
08731-210 2 1 LOCK NUT 28480 08731-210
J2 1250-1811 5 RF CONNECTOR ASSEMBLY “RF OUTPUT" 28480 1250-1811
(RERR PANEL. OPTION 002 ONLY)
(INCLUDES RTTACHING HARDWARE)
J3 1250-0102 5 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-0HM 28480 1250-0102
"TIME BASE INPUT" (P/0 W22)
(DOES NOT INCLUDE ATTACHING HARDWARE)
J3MPL 2190-0068 5 WASHER-LK-INTL T 1/2 IN .505-IN-ID 28480 2190-
J3MP2 2950-0054 1 NUT~-HEX-DBL-CHAM 1/2-28-THD .125-IN-THK 00000 ORDER ev DESCRIPTION
Ja 1250-0102 5 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-0HM 28480 1250-0102
“TIME BASE OUTPUT" (P/0 W24)
(DOES NOT INCLUDE ATTACHING HARDWARE)
JamMPy 2190-0068 5 WASHER-LK INTL T 1/2 IN .505-IN-ID 28480 2190-0068
JamMp2 2950-0054 1 NUT-HEX~-DBL~CHAM 1/2-28-THD .125-IN-THK 00000 ORDER BY DESCRIPTION
Is . 1250-0118 3 _FEEEECTOR-RF BNC FEM SGL-HOLE-FR 50-0HM 28480 1250-0118
IsMPL 2190-0104 0 WASHER-LK INTL T 7/16 IN .439-IN-ID 28480 2190-0104
JSMP2 2950-0043 8 NUT-HEX~DBL-CHAM 3/8-32-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
J6 NOT RSSIGNED
7 1251-6835 5 1 CONNECTOR 24-PIN F AMP CHAMP (HP-IB) 28480 1251-6835
(P/0 W18)
L1 9135-0095 9 1 INDUCTOR 143UH 5% 28480 9135-0095
MP1 08656-20139] 2 1 FRAME, MACHINED 28480 08656-20139
MP2 5040-7202 9 1 TRIM STRIP, TOP FRONT 28480 5040-7202
MP3 5001-0439 8 2 TRIM STRIP. SIDE FRONT 28480 5001-0439
mPa 08656-00156( 1 1 COVER, TOP EXTERNAL 28480 08656-00156
MPS 0340-1119 3 4 INSULATOR COVER TO-3 28480 0340-1118
MPG 08656-00034 4 1 HINGE, TOP 28480 08656~ oooau
MP7 1460-1761 g 2 SPRING-CPRSN .36-IN-0D 1.5-IN-OA-LG MUW 28480 1460-176
MP8 2740-0003 5 24 NUT-HEX-W/LKWR 10-32-THD .125-IN-THK 00000 ORDER BY DESCRIPTION
MPQ 3050-0002 2 29 WASHER-FL MTLC NO. 10 .203-IN-ID 28480 3050-0002
MP10 0363-0159 0 2 RFI STRIP-FINGERS BE-CU ZINC PLATED 28480 0363-0159

See introduction to this section for ordering information.
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Replaceable Parts

Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part |C _ Mer Mfr Par
A h r Part Number
Designation Number |[D | QtY Description Code
MP1L 2360-0113 2 SCREW-MACH 6-32 .25-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
MP12 08656-00115] 2 1 RF COVER, TOP INTERNRL 28480 08656-00115
MP13 0380-1760 7 2 STANDOFF 1.00L 4-40 28480 0380-1760
MP14 5060-9803 2 2 STRAP HANDLE 28480 5060-9803
3050-0225 1 4 WASHER-FL MTLC 1/4 IN .265-IN-ID 28480 3050-0225
MP15 5041-6834 3 4 HANDLE CRP, FRONT RAND RERR 28480 5041-5834
MP16 2740-0001 3 11 NUT-HEX-0BL-CHAM 10-32-THD .109-IN-THK 00000 ORDER BY DESCRIPTION
MP17 0515-1239 2 4 SCREW-MACH MS5X 0.8 12MM-LG 00000 ORDER BY DESCRIPTION
MP18 8160-0351 2 2 RFI GASKET MNL/NRPN 3,2-MM-0D 44-MM-LG 28480 8160-03S1
MP19 08656-20112| 1 2 RETAINER-RFI GASKET 28480 08656-20112
MP20 08656-00100] S 2 HINGE LOCK 28480 08656-00100
MP21 8160-0350 1 1 RFI-GASKET MNL/NPRN 3.2-MM-0D 25-MM-LG 28480 8160-0350
MP22 08656-00109] 4 1 RF COVER, BOTTOM INTERNAL 28480 08656-00108
MP23 08656-000S9] 3 1 HINGE, BOTTOM 28480 08656-00059
MP24 08656-00157f 2 1 COVER, BOTTOM EXTERNAL 28480 08656-00157
MP25S 08656-20101} 8 2 FOOT, FRONT 28480 08656-20101
MP26 1460-134S 5 2 TILT STAND SST 28480 1460-1345
MP27 5040-7201% 8 2 FOOT, REAR 28480 5040-7201
MP28 08656-00170] 9 1 LABEL, IN AM ADJ 28480 08656-00170
MP29 7120-8130 6 2 LRBEL, CRUTION 28480 7120-8130
2511470 26394 .
NP3O 7120-8607 2 LABEL, METRIC/INCH HRROUWARE 28480 7120-8507
26494 AND ABOVE
MP30 NOT ASSIGNED
MP31 08656-00079] 7 4 COVER INTERNAL RF . 28480 08656-00079
MP32 08656-00080| 0 2 COVER INTERNAL RF 28480 08656-00080
MP33 08656-00081| 1 2 COVER INTERNAL RF 28480 08656-00081
MP34 08656-00082| 2 2 COVER INTERNAL RF 28480 08656-0009°
MP3S 08656-00083| 3 2 COVER INTERNAL RF 28480 08656-00083
MP36 08656-00084| 4 2 COVER INTERNAL RF 28480 08656-00084
MP37 08656-00086| 6 4 COVER INTERNAL RF 28480 08656-00086
MP38 08656-00087] 7 2 COVER INTERNAL RF 28480 08656-00087
MP39 08656-00101] 6 2 MODULARTION SHIELD 28480 08656-00101
MP4Q 08656-00154] 9 1 PC BOARD SHIELD 28480 08656-00154
MP4y 0520-0131 2 SCREW-MACH 2-56 .438-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
MP42 3030-0489 4 SCREW-SKT HD CAP 4-40 .25-IN-LG SST 00000 ORDER BY DESCRIPTION.
MP43 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8158-0005
MP44 3050-0098 6 1 WASHER-FL MTLC NO.2 .094-IN-ID . 28480 3050-0098
MP4S 2200-0101 0 4 | "SCREW-MACH 4-40 .188-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
MP4as 08656-00167] 4 1 RFI CLIP 28480 08656-00167
MPa7 08656-00166| 3 1 RFI CLIP 28480 08656-00166
MP4s 08656-00037] 7 WALL CLIP SEMI-RIGID 28480 08656-00037
MP49 08656-00039] 9 1 | CLIP FEEOTHRU MLPR 28480 08656-00039
MPS0 2360-0125 6 8 SCREW-MACH 6-32 .75-IN-LG PAN-HD-POZI 28480 2360-0125
2511470 26224
NPSE 08656-00148| 1 1 HERT SINK (P/0 R6QS6) 28480 08656-00148
26234 AND ABOVE
MPSI 1205-0657 0 TRANSISTOR HEATSINK STUD 28480 1205-0657
0380-1894 8 SPRCER .125-L .166-1ID 28480 0380-1894
25114T0 26194
NPS2 7100-1283 3 1 COVER-TRANSFORMER 2.0X2.6 28480 7100-1283
26494 AND ABOVE
NPS2 7100-1305 1 1 COVER-TRANSFORMER 2.0X2.6 28480 7100-1305
See introduction to this section for ordering information. * Indicates factory selected value
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Model 8656B Replaceable Parts
Table 6-3. Replaceable Parts
Reference HP Part C . Mfr ¢
A - r Part Number

Designation Number |D [ QtY Description Code M Numb
"S53 1400-0031 | 8 2 | CLAMP-CRBLE .375-DIA .5-UD NYL 28480 1400-0031

2811470 263%4
NPSe 08656-00151| 6 1 | REAR PANEL 28480 | 08656-00151
NPSS 2360-0191 | 6 1 | SCREW-MACH 6-32 .188-IN-LG PAN-HD-POZI 00000| ORDER BY DESCR

26494 AND ABOVE
NPSe 08656-00180f 1 1 | RERR PANE 28480] 08656-00180
MPSS 0570-1031 | 8 sruo-ms-m 6-32 UNC-2R .357-IN-LG STL 28480 0570-1031

2420-0003 | 7 NUT-HEX-DBL-CHAR §-32-THD 0.94-IN-THK 00000 ORDER BY DESCRIPTION
MPS6 0360-0001 | @ 1 | TERMINAL-SLDR LUG LK-MTG FOR- 6-SCR 28480| 0360-0001
mPS7 2420-0003 | 7 4 | NUT-HEX-DBL-CHAM 6-32-THD .094-IN-THK 00000] ORDER 8Y DESCRIPTION
P58 2190-0006 | 1 ¢ | WASHER-LK HLCL NO.5 .141-IN-ID 28480| 2190-0006
L] 3050-0227 | 3 4 | WASHER-FL MTLC NO.6 .149-IN-ID 28a80| 30s0-0227
P60 6960-0001 | 3 1 | PLUG-HOLE DOME-HD FOR .375-D-HOLE STL 28480| 6960-0001
MP61 0380-0644 | ¢ 2 | STANDOFF-HEX .327-IN-LG 6-32THD 00000] 0380-064¢
P62 0624-0206 2 2 SCREW-TPG 6-32 .25-IN-LG PAN-HD-POZI STL 28480 0624-0206
P63 1400-005¢ | S 2 | CLAMP-CRBLE .078-DIR .375-WD STL 28480  1400-0054
"6 08656-20166] S 2 | WP-1B SHIELD 28480| 08656-20166
"PES 7120-8346 | 6 2 | LRBEL, FRONT (P/0 P12 AND P/0 122) 28480 7120-8346
MP66-89 NOT RSSIGNED
"°100 08656-00171] © 1 | FRONT DRESS PANEL (EXCEPT OPTION 002) 28480] 08656-00149
08656-00172] 1 1 | FRONT DRESS PANEL (OPTION 002 ONLY) 28480 | 08656-00150

mP101 0400-0018 | © 1 | GROMMET-CHAN NCH .052-IN-THK=-PNL 28480| 0400-0018
mP102 2420-0003 | 7 NUT -HEX~DBL-CHAM 6-32THD .094~IN-THX 00000f 2420-0003
MP103 2190-0105 | & WASHER-LK HLCL NO.6 .141-IN-ID 28480| 2190-0105
MP104 NOT ASSIGNED
MP10S 3050-0032 | 8 7 | WASHER-FL MTLC NO. 8 .1B9-IN-ID 284801 3050-0032
MP106 1400-1008 | 1 1 | MOUNT-LED 0.120 IN ID; 0.187 IN 0O 28480 1400-1008
"P107 2360-0185 | 8 1 | SCREW-MACH 6-32 .S-IN-LG 82 DEG 00000 | ORDER BY DESCRIPTION
mP108 2360-0183 | & 2 | SCREw-MACH 6-32 .75-IN-LG BDG-HD-SLT 00000 ] ORDER BY DESCRIPTION
"P109 08656-00147] © 1 | RF CONNECTOR 28480 | 08656-00147

25114ATO 25234
MNPI1O NOT ASSIGNED
NPIIT NOT ASSIGNED

25284 AND ABOVE
MPil0 0380-1088 | 2 6| STANDOFF-HEX .438-IN-LG 4-40-THD 28480] 0380-1088
NPI111 2200-0111 | 2 6 | SCREW-MACH 4-40 .5-IN-LG PRN-HD-POZI 28480] 2200-0111
mP112 1400-0510 | 8 8 | CLAM-CABLE .15-DIR .62-UWD NWL 28480 | 1400-0510
mP113-120 NOT ARSSIGNED
mP121 2360-0115 | ¢ 3 | SCREW-MACH 6-32 .312-IN-LG PAN-HO-POZI 00000 ] ORDER BY DESCRIPTION
122 2360-0117 | 6 SCREW-MACH 6-32 .375-IN-LG PAN-HD-POZI 00000} ORDER BY DESCRIPTION
mP123 NOT ARSSIGNED
mP124 NOT RSSIGNED
MP125 5001-5501 | S 4 | TRANSISTOR-SPCR TO3 28480 5001-5501
"P126 NOT RSSIGNED
"P127 2200-0105 | ¢ 4 | SCREW-MACH 4-40 .312-IN-LG PAN-HD-POZI 00000 | ORDER av DESCRIPTION
mP128 0380-0533 | O 2 | STANDOFF-HEX 1-IN-LT 4-40-THD .25-IN-A/F | 28480| 0380-0533
MP129 7120-4296 | 7 1 | LPSEL,URRNING 28480 7120-4296
mP130 NOT RSSIGNED
131 2200-0103 | 2 19| SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 28480 | 2200-0103
"P132 2190-0034¢ | S 12| WASHER-LK HLCL NO, 10 .194-IN-ID 28480 2190-0034
MmP133 2680-0073 1 4 | SCREW-MACH 10-32 2-IN-LG PAN-HD-POZI 00000 | ORDER BY DESCRIPTION

See introduction to this section for ordering information.
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* Indicates factory selected value
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Replaceable Parts Model 8656B
Table 6-3. Replaceable Parts

Reference HP Part C P Mfr N
A : mber
Designation Number |D | QY Description Code Mfr Part Numbe ‘
MP134 NOT ASSIGNED
MP135 NOT ASSIGNED
MP136 2190-0018 S 13 WASHER-LK HLCL NO. 6 .141-IN-ID 28480 2190-0018
MP137 NOT ASSIGNED
MP138 NOT ASSIGNED
MP139 NOT ARSSIGNED
MP140 3160-0309 5 1 FINGER GURRD 4NB33 12601-43 UL VERSION
MP141 NOT ARSSIGNED
2511470 26354
NP1e2 2360-0203 1 17 SCREW-MRCH 6-32 .625-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
26494 AND ABOVE
MPIe2 2360~0219 9 4 SCREW-MACH 6-32 1.37S-IN-LG PN-HD-POZI 00000 ORDER BY DESCRIPTION
MP143 NOT ASSIGNED
MPi4d §960-0002 4 4 HOLE PLUG (EXCEPT OPTION 001) 28480 6860-0002
MP145S NOT ASSIGNED
MP146 2510-0045 8 56 SCREW-MACH 8-32 .375-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
(ATTACH BORRDS TO CASTING)
MP147 3050-0172 7 6 WASHER-FL NM NO. 10 .203-IN~ID 28480 3050-0172
(P/0 A5 ATTACHING HARDUARE)
MP148 3050-0139 6 4 WASHER-FL MTLC NO.8 .172-IN-ID 28480 3050-0139
(P/0 RS RTTRCHING HRARDWARE)
MP149 08656-00168] S 1 ATTENUATOR WRENCH 28480 08656-00168
MP150 7120-1254 1 1 LABEL, HP LOGO 28480 7120-1254
MP15S1 2360-0199 4 6 SCREW-MACH 6~32 .438-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
2511470 26194
NPIS2 NOT ASSIGNED
26494 AND ASOVE
MPIS2 2360-0203 1 3 SCREW-MACH 6-32 .625-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
P1 1251-7045 1 i CONNECTOR 15-PIN F O TYPE 28480 1251-7045
- 1252-104S 1 6 CONTRCT-CONN U/u-SUB MIN-O FEM CRP 28480 1252-1045
1252-0653 5 7 CONTRCT-CONN U/u-SUB MIN-D FEM CRP 28480 1252-0653
T1 9100-4412 8 1 TRANSFORMER-POWER 100/120/220/240V' 28480 9100-4412
3% 1826-1181 3 1 IC V RGLTR-FXD-POS 14.7/15.3V TO-3 PKG 28480 1826-1181
U2 1813-0361 2 1 IC V RGLTR-FXD~-POS 4.85/5.25V TO-3 PKG
u3 1826-0169 S 1 IC V RGLTR T0-3 . 27014 LM320K~15
[0 1906-0231 2 1 ‘DIODE-CT-RECT 200V 1S5A 28480 1906-0231
See introduction to this section for ordering information. * Indicates factory selected value ‘
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Model 8656B

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |C (o Mfr Mfr Part Number
Designation Number |D | QY Description Code
wi 08656-60045{ 3 1 | WIRING HRRNESS SUu/LED 28480 | 08656-60045S
A1J1 TO A2J2
w2 08656-60170| S 1 | RIBBON CRBLE ASSEMBLY, A2J1 TO W16P4 28480 | 08656-60170
w3 08656-60020| 4 1 | crBLE RSSEMBLY, CORX (8), 28480 | 08656-560020
A3AL1T1 (60-110 MHZ) TO AEJ4
wa 08656-60169| 2 1 | RIBBON CABLE ASSEMBLY, 28480 | 08656-60148
R3J1 AND A7J1 TO W16P3
ws 08656-60013| 1 1 | CRBLE RSSEMBLY CORX (8) A3J8 TO A8J3 28480 { 08656-60019
ue 08656-60028| 2 1 | WIRING HARNESS OTPT LOP 28480 | 08655-60028
AEJL TO A4J1
w7 08656-60171| 6 1 | RIBBON CRBLE ASSEMBLY, WiBP2 TO AGJ4 28480 | 08656-60171
R7J2 TO R6J4/FL2, FL3
w8 08656-20022| 2 1 ERBLE SEMI-RIGID, 680-740 MHZ, 28480 | 08656-20022
LL T
we 08656-20019| 7 1| coeLe ssnr RIGID, 590-740 MMZ, 28480 | 08656-20019
8 R4
w10 08656-20023| 3 1 | CABLE SEMI-RIGID, 800 MHZ, 28480 | 08656-20023
A8 TO A6
w1l 08656-60159] © 1 | RIBBON CRBLE ASSEMBLY CONTROL 28480 | 08656-60159
A10J3 TO ASATL AND AGAT2
w12 08656-60158] 9 1 ggggETgsgt;:r;sw SEMI RIGID HET RF 28480 | 0B656-60158
wi3 08656-60157 8 1 | CRBLE_ASSEMBLY SEMI RIGID HET IF 28480 | 08656-60157
R3J3 TO AGJE
uis 08656-60156{ 7 1 ggglgeTgsggggLv SEMI RIGIO ATTN IN 28480 | 08656-50156
w15 08656-60172) 7 1 | RIBBON CABLE ASSEMBLY, R11J1 TO AL0J4 28480 | 08656-50172
w16 08656-60163| 6 1 | MAIN HARNESS 28480 | 08656-50163
0360-0037 | 7 TERMINAL-SLOR LUG PL-MTG FOR- 6-SCR 28480 | 0360-0037
0362-0227 | 1 4 | CONNECTOR-SGL CONT SKT 1.14-MM-BSC-S2 28480 | 0362-0227
Wi6P1 1251-7048 | o© CONNECTOR 15-PIN M 0 TYPE 28480 1251-7044
1252-0311 | 2 14 | CONTRCT-CONN U/UW-POST-TYPE M CRP 28480 1252-0311
Wi6P2 1252-0461 | 3 1 | CONNECTOR 9-PIN M 28480 1252-0461
W16P3 1252-0004 { 0 CONNECTOR 9-PIN M 28480 | 1252-0004
w16Pe 1252-0008 | o© CONNECTOR 3-PIN M 28480 1252-0004
WL6PS 1251-5207 | 3 CONNECTOR 16-PIN F POST TYPE 28480 1251-5207
] 1251-4182 | 1 14 | CONNECTOR~SGL CONT SKT .025-IN-BSC-SZ SQ | 28480| 1251-4182
W16P6 1251-4968 | 1 CONNECTOR 7-PIN F POST TYPE 28480) 1251-4968
1251-3411 | 7 6 | CONTACT-CONN U/u-POST-TYPE FEM CRP 28480 | 1251-3411
1251-3966 | 7 18 | CONTACT-CONN U/W-POST-TYPE FEM CRP 28480 1251-3968
WiBP? 1251-4968 | 1 CONNECTOR 7-PIN F POST TYPE . 28480 | 1251-4368
1251-3811 | 7 CONTRCT-CONN U/W-POST-TYPE FEM CRP 28480 | 1251-3411
1251-3966 | 7 CONTACT-CONN U/U-POST-TYPE FEM CRP 28480 |  1251-3966
wisP8 1251-3537 | 8 CONNECTOR 10-PIN F POST TYPE 28480 | 1251-3537
1251-3966 | 7 CONTRCT-CONN U/U-POST-TYPE FEM CRP 28480  1251-3066
w17 08656-60155| 6 1 | CRBLE_RSSEMBLY SEMI RIGID 28480 | 08656-60155
| R84 TO FRONT PANEL "RF OUT"
w18 08656-60173| 8 1 | RIBBON CRBLE ASSEMBLY, 28480 | 08656-60173
RERR PANEL HP-IB CONNECTOR TO R11JS
1251-2548 | 5 1 | CONN POST TYPE .100/PN-SPCT 26-CONT 28480 1251-2544
2311ATO 26084
wie 08656-60160 | 3 1 | REGULATOR WIRE HRRNESS, W1GP1 TO P1 28480 | 08656-60160
26124 AND ABOVE
! 08656-60260 | 4 1 | REGULATOR WIRE HRRNESS, W1GP1 TO P1 28480 | 08656-60260
2511A4T0 25234
wi19C1 0180-0187 | 8 1 | CAPACITOR-FXD 2.2UF +-10% 20VOC TR 28480 | 0180-0197
25224 AND ABOVE
wiect 0180-2620 | 6 1 | CAPRCITOR-FXD 2.2UF +-10% 50VOC TR 28480 | 0180-2620
w1gc2 0186-0291 | 3 1 | CAPRCITOR-FXD 4UF +75-10% 12vDC AL 28480 (  0180-0291
wisc3 0180-1735 | 2 L | CRPRCITOR-FXD .22UF +-10X 35VDC TR 28480( 0180-1735
C511ATO 26084
wi9ca 0180-2205 | 3 1 | CAPRCITOR-FXD .33UF +-10X 35vDC TA 28480 0180-2205
wiscs NOT ASSIGNED
26124 AND ABOVE
wi19ce 0180-0291 | 3 2 | CRPACITOR-FXD 1UF+-10X 3SVDC TA 56289 | 150DI05X3035A2
0360-0001 | 3 2 | TERMINAL-SLOR LUG LK-MTG FOR- 6-SCR 28480) 0360-0001
w19Cs 0180-037¢ | 3 1 | CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 | 1500106X902082

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

Table 6-3. Replaceable Parts

Model 8656B

Reference HP Part
Designation Number

o0

Qty

Description

Mfr
Code

Mfr Part Number

WigrePl
w18mMP2
wi9ry
wi9pP?2

w20
w21

w22
wa3
w2e

0380-0009
1200-0630
1252-0321
1251-7044

8120-1378
08656-60188

08656-60183
08656-60187
08656-60184

“w

o & O W oan

SERIA

o o = bepe

TERMINAL-SLOR
(P/0 W19)
SOCKET-

(P/0 W19)

(INCLUDES J4)

L PREFIX 2511A AND A

LUG PL-MTG FOR- 6-SCR

XSTR 2-CONT TO-3 SLDR-EYE

CONNECTOR RECT 15-PIN F (P/0 W19)
CONNECTOR 1S-PIN M D TYPE (P/0 u19)

POWER CRBLE 3C 186G 8

CABLE ASSEMBLY SEMI-RIGID, R9J4 TO w23
(OPTION 002 ONLY)

CORX CARBLE RSSEMBLY (5), RERR PANEL J3
TO A3J6 "TIMEBASE INPUT" (INCLUDES J3)
CRBLE ASSEMBLY SEMI-RIGID, W21 TO
RERR PANEL (OPTION 002 ONLY)

CRBLE RSSEMBLY COAX (3), A3J7 T

RERR PANEL J4 "TIMEBRSE OUTPUT"

BOV

28480
28480
28480
28480

28480
28480

28480
28480
284380

E

0360-0009
1200-0630
1262-0321
1251-7044

8120-1378
08656-60186

08656-60183
08656-60187
08656-60184

6-74

See introduction to this section for ordering information.

* Indicates factory selected value
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Model 8656B

Table 6-4. Code List of Manufacturers

Replaceable Parts

Mtr Manufacturer Name Address Zip Code
Code
00000 ANY SATISFACTORY SUPPLIER
0121 ALLEN-BRADLEY CO MILWAUKEE wI $3204
01281 TRW INC SEMICONDUCTOR DIV LAWNDALE CA 90260
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS @ 75222
02114 FERROXCUBE CORP SAUGERTIES NY 12477
03888 K D I PYROFILM CORP WHIPPANY NJ 07981
04713 MOTORCLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
06383 PANDUIT CORP TINLEY PARK IL 60477
06665 PRECISION MONOLITHICS INC SANTA CLARA ca 95050
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 94042
13103 THERMALLOY CO DALLAS ™ 75234
13608 SPRAGUE ELECT CO SEMICONDUCTOR DIV CONCORD NH 03301
16299 CORNING GLASS WKS COMPONENT DIV RALEIGH NC 27604
17856 SILICONIX INC SANTA CLARA CA 95054
18701 MEPCO/ELECTRA CORP MINERAL UWELLS > 76067
20932 EMCON DIV ITU SAN DIEGO cA 92129
24046 TRANSITRON ELECTRONIC CORP WAKEFIELD MAa 01880
24548 CORNING GLASS WORKS (BRACFORD) BRADFORD PA 16701
25403 N.V. PHILIPS-ELCORA DEPARTMENT EINDHOVEN 02876
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
2Nne? CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC 28401
28480 HEUWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
3LS58S RCA CORP SOLID STATE DIV SOMERVILLE NJ
30161 AAVID ENGINEERING INC LACONIA NH 03248
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
33095 SPECTRUM CONTROL INC FAIRVIEY PA 16415
$1642 CENTRE ENGINEERING INC STATE COLLEGE PA 16801
51959 VICLAN INC SAN DIEGO CA 92138
52063 EXAR INTEGRATED SYSTEMS INC SUNNYVALE CA 94086
52763 STETTNER ELECTRONICS INC CHATTANOOGA ™™ 1303$
$6289 SPRAGUE ELECTRIC CO NORTH ADANS MA 01247
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA 16512
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON CA 92634
74970 JOMNSON E F CO WASECA MN 56093
75915 LITTELFUSE INC DES PLAINES IL 60016
91506 AUGAT INC ATTLEBORO MAa 02703
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Replaceable Parts

Model 86356B

INTERNAL AF COVERS
Top View

INTERANAL RF COVERS
Bottom View

MP31
MP31 @ ®
MP31 P3 (+15V) c19\\ / €20 (OCL)
MPa8 5 €10 (+6V) D
" (+6¥ C17 : C19 (ODA)
MP33 ] MP34 T~ o]
MP3S @ 9
MP32 a MP35 (-15v) C15 ( Lﬁro °~.\C15 (RPY)
&® e
M DV\"\ MP49 {(LCL) €13 C14 (AM)
MP3? €] (&)
—_——— MP36 (LOA) C11 C12 (FM)
NOTES:
1. ENCIACLED NUMBERS INDICATE WIRING
COLOR CODE.
2. INFORMATION IN PARENTHESIS INDICATES
SIGNAL LNE BEING FILTERED.
M7

MP14

MPY

AQMPY

AGAT1 (NSR)

AQAT2 (NSR)

6-76

Figure 6-1 (2425A to 2509A). Cabinet, Parts Identification



Model 8656B Replaceable Parts

INTERNAL RF COVERS INTERNAL RF COVERS
Top View Bottom View

MP3Y

—L}/w:u
Mt C ] j
c?: (-5V) -JL 5 | -mP38
— MP34 wpas 6@
|~~—MP3S5 b MP32
mMP28 3 D L mp33
MP3? /m@L ‘ B ™~ MP36 D ~—MP37
mv:wJ |Q D R~MPa7?
: l\wss

J

MP31

%%%—J
gk
ae

NOTES:

1. ENCIRCLED NUMBERS INDICATE WIRING
COLOR CODE.

2. INFORMATION IN PARENTHESIS INDICATES
SIGNAL LINE BEING FILTERED.

AT1 (NSR)
AT2 (NSR)
P/O AT2

Figure 6-1 (2511A and above). Cabinet, Parts Identification
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Replaceable Parts Model 8656B

5l O R
QY . WAL
b 4
K . 'ﬁ.
~ < R 10 J2
MP11 3
S ol PIO A20817
ST
~ MPI0Y

2

Figure 6-2 (2511A and above). Front-Panel, Parts Identification
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Model 8656B Replaceable Parts
Table 6~3. Replaceable Parts

(+89) €1 @—\ /—® €2 (KDA)

] > m [L{~1%}
(RESET) C4 G)\ !
\ | |8 cs (ocy

\
Ny C7 (9 O
CS (DDA)
(BXT) C9 : =\-. C8 (ON{LY)

Figure 6-2 (2425A to 2509A). Front-Panel, Parts Identification
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Replaceable Parts Model 8656B

Figure 6-3 (2425A to 2509A). Rear-Panel, Parts Identification
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Model 8656B

Replaceable Parts

PO AI18WI*

*OPTION 001 ONLY

{F1 IS INSIDE)

MP11 WIMP1

Figure 6-3 (2511A and above). Rear-Panel, Parts Identification
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Replaceable Parts Model 8656B

mmmo\@
AP —Y

Figure 6-4 (2511A and above). Low Frequency Loop Assembly—AS3, Parts Identification
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Model 86568

Replaceable Parts

A3
LEFT HEATSINK (2 PLACES)
(Siides over U17) u28
RIGHT HEATSINK
(Slides under U17)
— \
N

Figure 6-4 (26174 and above). Low Frequency Loop Assembly-A 3, Parts Identification

rev.044 PRS6
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Model 8656B Replaceable Parts

AIMP1

A3MP2

L AIMPS
e AIMPE

— A3JB

e AIMP4

Figure 6-4 (2425A to 2509A). Low Frequency Loop Assembly—A3, Parts Identification
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Replaceable Parts Model 8656B

LEVEL 1
MP138 A3MP1 MP113
A3
W5
P/O W4 P/O W22
P/O W22
MP6
A3W13
MP12 A3W12
w3
.. MP20
MP8
MP9
MP2 A3ATMP1 J2

Figure 6-5 (2425A to 2509A). Top Internal View; Top Cover Removed
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Model 8656B Replaceable Parts

LEVEL 1

A3MP1
A3
w4
w24
waz
A3W13
A3W12
MP6
W3
MP12
) Ao < ';-m '. R4 -‘;e.r:;;.s;«::u-utol.. .
MPB .. . . N e . R . i
MP9 e s MP20

MP2 A3ATMP1

Figure 6-5 (2511A and above). Top Internal View; Top Cover Removed
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Replaceable Parts

Model 8656B

LEVEL 2

A8

w9

W10

ABW1

P/0 W5
P/0 W4
MP131
P/0 W3
MP49,

MP102, &
MP103

C10 (+5V)

@

MP40

6-80.2

Figure 6-6 (2511A and above). Top Internal View; A3 Assembly in Service Position
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Model 8656B Replaceable Parts

LEVEL 2

MP43 MP51 W10 A8BW1 W9

FL1

NI B e Q%y -/ ¥ ' MP30
RN el /¢ OB ’
A ¥ 3, & f VAR == T§ =P { MP49

P/O W4

w8

A7J1
(Etched
Traces)

[ , A7

MP146
MP148

A7J2
(Etched
Traces)

w7
Ad RN
i 18 B MP112

MP28
MP30

e Nl MP29
o\ \

A6 FL3 L2 J2 FL.2 U1

MP39

Figure 6-6 (2425A to 2509A). Top Internal View; A3 Assembly in Service Position
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Replaceable Parts

Model 8656B

W18

W13

W14

W12

W11

MP121

W17

LEVEL 3

6-82

Figure 6-7 (2425A to 2509A).

Bottom Internal View; A10/A11 Assemblies in Service Position
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Model 8656B ' Replaceable Parts

LEVEL 3

P/0 W16 W16P1 w13

w18

wi4
w12
MP21
Wit
w17
MP20

J2 W16P4 W16P2

Figure 6-7 (2511A and above). Bottom Internal View; A10/A11 Assemblies in Service Position
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Replaceable Parts Model 8656B
LEVEL 4
w18 W16P1 P/0 W15
3 ! 4 @5 i(®) = At1
P/0 A9 . . :
/ i 5T = §.~ _
wi4 ‘ A s B MP8
> 4 ‘ ] e MP9
W16 ] \ . & " 2
' 5 25 | 10N 1
A9AT1 : B T pyioe: ‘
(SR i) = i |
et ‘,‘ - 3 S RS f
MP101 : . i
(UNDER W16) l W e < f » P/0 W16
W11 4J %‘ y 0.3200.5 40.510. 40 'C_) .
MP22 o 1Y ¥
s oY ¢ /1 ©: ' a " = o : 2 A10
MP112 AN /it ; ; {
: fr- <, -
AQAT2 .
(NSR)*
w17
P/0 W15
W16P4

J2

*Not separately replaceable

W16P6  W16P7 wii

W16P8

Figure 6-8 (2511A and above). Bottom Internal View; Bottom Cover Removed
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Model 8656B Replaceable Parts

LEVEL 4

MP128 : A1l

P/O W16
w18 .l s « :
N O g
e\ F P 2P S ovoverrens el 3 i
P/O A9 AR THER Weaye
A9AT1 —B-t j° e
(NSR)* L B R

MP22
P/O A9 ? -

A9AT2 7 | m
(SR ALK

J2 . P/O W16 W11 A10

*Not separately replaceable

W15

Figure 6-8 (2425A to 2509A). Bottom Internal View; Bottom Cover Removed
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Model 8656B Instrument Changes

SECTION VII
INSTRUMENT CHANGES
7-1. INTRODUCTION

This section contains any instrument modification recommendations and procedures that could
improve the performance and reliability of your instrument. Refer to "Instruments Covered By
This Manual" paragraph 1-4 in Section I for important information about serial number
coverage.

7=2 INSTRUMENT MODIFICATION RECOMMENDATIONS AND PROCEDURES

This paragraph includes descriptions of changes to the Instrument stating the reasons why a part
is added, deleted, or recommended as 2a replacement. The instrument modification
recommendations and procedures are listed in order by serial number.

2447A - A6CA40 is deleted because it may cause the High-Band Output Amplifier to resonate
around 970 MHz. There is no adverse affect to the amplifier’s response by removing
A6C40.

2451A - A10U2 insulator part number is changed to help reduce manufacturing time.
- A10C44 is added to improve the operation of the Attenuator Regulator A10U2.
- A10C24 and A10C25 part numbers are changed because a more inexpensive part with
similar specifications is available.

2506A - AG6RY is changed to a different resistive value to prevent potential oscillations in the
DIVIDE-BY-TWO circuit when the RF ON/OFF switch is turned off and on.

2508A - MP4 and MP24 (external top and bottom covers) are changed to provide better RFI
shielding.
- MP15 and MP16 (handle caps) are changed to a single part MP15; this change is to fit
the handle caps to the new external top and bottom covers.

2509A - A6C63 and A6C64 are changed to prevent any oscillation that may occur in the ALC
Amplifier A6U6. An oscillation could travel over the +15V supply line from A6U6 to
the High-Band Output Amplifier resulting in a 16 MHz spur.

2511A - Instruments starting with this serial prefix are changed to help reduce manufacturing
time.

2523A - Adding A6C71 improves SWR performance of the Heterodyne Section Low-Band
Output Amplifier.

2528A - WI19CI (part of the ~15V regulator) is changed to a capacitor with a higher voitage
rating to improve reliability of the =15V regulator.

2530A - The part number of ASCR1 and ASCR2 is changed because the part is no longer
available from the manufacturer.



Model 8656B Instrument Changes

7-2 INSTRUMENT MODIFICATION RECOMMENDATIONS AND PROCEDURES (cont’d)

2542A - A4C86 is changed to a different capacitive value to improve the operating
characteristics of the 300 MHz Notch Filter. The new part is the recommended
replacement and is backwards compatible for all instruments.

2549A - A3CR13, A3CR14, A3L4 are deleted, and A3R26 is changed to improve the operating
characteristics of the 50 MHz Reference Oscillator.

2612A - W19 and WI19C1 are replaced to prevent high frequency oscillation on the +5V
regulator output.

2614A - A6CR12, A6CR2S, A6CR28, A6CR34, A6R43 and A6C71 are changed to help reduce
manufacturing time.

2617A - Add heat sink A3MP11 and associated hardware to dissipate heat on the Fractional-N
IC A3U17.

2620A - A6C16 is changed to improve the voltage rating from +15V to +35V. A3R303 is
changed to a different resistive value to improve the substrate bias on A3U17. C72 is
added to the A6 Assembly to prevent intermittent oscillations in the DIVIDE-BY-TWO
circuit at approximately 480 MHz.

2623A - A2J1 and A6J4 connectors have been changed to prevent loose connections. MP31
heatsink and associated hardware are changed to relieve stress on A6Q6. If heatsink
MPS5]1 is replaced, lock washer and screw must also be replaced.

2626A - A3R723 and A3R72S5 are changed to improve the adjustment range of the FM
In-Band Gain Adjustment. »

2635A - A4RS2 is changed to a different resistive value to provide a greater range of
adjustment for the Sideband Comparator.

2637A - A2DS1-20 part numbers are changed to accomodate a change to the manufacturing
process.

- AI0RS6 is changed to a different resistive value to prevent OPAMP A10U19C from
oscillating between 500-700 kHz in some instruments.

2639A - A6CR21 is changed to a different part to improve isolation of the main-band Voltage
Tuned Filter.

- A6R46-47 are changed and A6R106-107 is added to restore maximum power
performance to the High Band Output Amplifier as a result of changing the pin diode
AG6CR21.

2649A - MP30,52,54-55, part numbers are changed to accomodate manufacturing design
modifications to the Rear Panel.

- Bl fan is changed to reduce noise levels and increase air flow in the instrument.

7-2 rev.03DEC86



Model 8656B i Service

SECTION Vil
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.

8-3. Principles of Operation

The principles of operation and related tables and diagrams are part of Service Sheets BDI
through BD4, 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.

8-4. Troubleshooting

The troubleshooting tests and checks are part of Service Sheets BD1 through BD4, and Service
Sheets | through 25. These tests and checks are used to aid in the service and repair of the Signal
Generator. Troubleshooting using signature analysis is found where verifying the operation of
digital circuitry is necessary. See. paragraphs 8-22 through 8-29 for further troubleshooting
information.

8-5. Block Diagrams

The block diagrams are found on Service Sheets BD! through BD4. BD1 is the overall block
diagram that shows the major functional sections. BD1 serves as an index to the troubleshooting
blocks, and as a starting point for troubleshooting.

The troubleshooting block diagrams are found on Service Sheets BD2 through BD4. 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 BD2, the Low Frequency Loop on BD3, and the digital (control) circuits are
on BD4.

8-6. Circuit Schematic Diagrams
The circuit schematic diagrams are found on Service Sheets | 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.
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8-17. SAFETY CONSIDERATIONS
8-8. Before Applying Power

Verify that the instrument is set to match the available line voltage and that the correct fuse is
installed (refer to paragraph 2-5). 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.

8-9. Warnings and Cautions

Pay attention to WARNINGS and CAUTIONS. They must be followed for your protection and
to avoid damage to the equipment.

WARNING]

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 (ie, 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.
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8-10.

8-11.

8-12.

CAUTION ¢

Do not disconnect or remove any boards in the Signal
Generator unless the instrument is unplugged. Some boards
contain devices which can be damaged if the board is
removed when the power is on. Use conductive foam when
removing MOS devices from sockets. Use care when
unplugging ICs from high-grip sockets.

SPECIAL HANDLING CONSIDERATIONS FOR STATIC SENSITIVE DEVICES
General

This information is provided to familiarize users of Hewlett-Packard instruments with
special handling precautions for static sensitive devices. These precautions should be
observed when servicing printed circuit boards or components that are static sensitive.

All 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.

AN

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 (<4000 V) cannot be seen or felt. The results of this
damage can cause degradation of device performance, early failure, or complete
destruction of the device.
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8-13.

8-14.

8-15.

Model 8656B

Device Classes

The following is a classification of the ESD sensitivity of components used in most
Hewlett-Packard instruments:

CLASS 1 devices have a sensitivity range from 0 to 1000 volts. Devices in this range
include microwave diodes (especially Schottky), BIFET and precision OP AMP (I, s<350
nA, V<l mV), unprotected MOS (especially VLSI), MOS capacitors, advanced Schottky
logic, junctmn FETs and low current SCRs (<.1 5A), microwave and VHF transistors and
ICs, precision IC voltage regulators and resistors, low power resistors (<.05W), VLSICs
with dual-level metalization, and Surface Acoustic Wave (SAW) devices.

CLASS II devices have a sensitivity range from 1000 to 4000 volts. 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 III devices have a sensitivity range from 4000 to 15000 volts. 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 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.

c. Metal parts of fixtures, tools, soldering irons, and table tops should be grounded to
a common point.

d. Handling equipment, trays, table tops, and transport carts should be electrically
conductive.

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

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 I. Equipment other than that listed may be
used if it meets the listed critical specifications.
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8-14.1 Component Replacement Procedures

The A2, A3, A3A1, A6, A10, and Al 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:

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

® The size and shape of the soldering iron tip. -
e  The pressure of the soldering iron tip on the pad.
¢  The operator’s skill.

When replacing components on HAL printed circuit boards the following steps should also be
taken.

1. Use a temperature controiled 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-O-TRAC STATION #1000 with the FINGER GRIP
SLEEVE 21 A-5 and solder tip #J 301X. During soldering, the tip temperature of
the HEXACON THERM-O-TRAC STATION remained very stable.

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

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 is totally
operator dependent. Excessive tip pressure will damage or
destroy the board. Do not use tin desoldering braid or
solder wicking techniques on Hot Air Leveled boards.

8
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Model 86 56B

The melting point of solder in the plated through hole (PTH) is reached in 2.5
seconds at tip temperature of 600°to 750° F (315° to 400° C). The recommended
time for heat to be applied is 3 seconds.

Keep the solder sucker clean and do not let the tip of the solder sucker hit the pad
when removing solder. Breaking the lead loose can damage the PTH. If the lead is
attached to the PTH after the solder has been removed, reheat the lead to remove
it.

When soldering or desoldering multilead components, do not consecutively apply
heat to adjacent leads. Distribute heat by skipping leads or crossing to opposite
side of device.
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8-16. SERVICE TOOLS, AIDS AND INFORMATION
8-17. 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. 5§284) 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.

Heat Staking Tool. The front-panel pushbutton switches have small plastic pins protruding from
the back. These tabs fit through holes in the keyboard printed circuit board and are melted down
to hold the switch in place. This process is known as heat staking. The heat staking tool is a
standard soldering iron with a special tip attached (refer to Figure 8-5, under paragraphs
entitled Replacement of Key Cap and Pushbutton Switches).

' an
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Figure 8-1. Recommended Position for Maintenance and Servicing
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8-18. 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 VI. Illustrated parts breakdowns of chassis and frame parts, as
well as assemblies and mechanical parts and cables, are shown in Figures 6-1 through 6-8.

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 VI or Section VIIL 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.

8-19. 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.

8-20. Service Aids on Printed Circuit Boards

Service aids on printed circuit boards include test points, indicator lights, transistor and
integrated circuit and relay designations, adjustment names, and assembly part numbers.

8-21. 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.

8-22. TROUBLESHOOTING
8-23. 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 I and the detailed
operating instructions found in Section IIL

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.
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A reverse power level greater than 1.0 watt (7.07 volts) 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 instrument has temporarily
disconnected itself from the high power level that could do damage to internal circuits. To bring
the instrument 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 25 watts (25 volts 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 1V 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 V tells which adjustments are related and may also
require adjustment. After adjustments are complete, perform the performance test(s) in Section
IV. 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 1s good practice to begin with the overall troubleshooting information found on
Service Sheet BDI. :

Catastrophic Failures. When a catastrophic failure occurs, begin troubleshooting on Service Sheet
BD1. The information there is used to quickly isolate the problem to one of three major sections
1n instrument.

8-24. 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 componeni level, depends on the
skill and experience of the troubleshooter.
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8-25. Overall Troubleshooting (Service Sheet BD1)

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 Service Sheet BD4. Further troubleshooting
determines which analog (phase lock) loop is defective. Problems here are referred to Service
Sheet BD2 or BD 3. If none of the sections or circuits above are defective, further troubleshooting
isolates a malfunction in the special circuits.

8-26. Functional Section Troubleshooting (Service Sheets BD2-BD4)

Troubleshooting of the loop sections (Service Sheets BD2 and BD3) is done primarily from an
analog viewpoint with the intent of isolating a malfunction to the circuit level. The digital
section (Service Sheet BD4) continues with troubleshooting from Service Sheet BD1 but with the
intent of isolating the problem to the circuit level.

8-27. 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 isolate the defective component.

8-28. 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.

S. When checking a node, check that the unstable signature indicator is not blinking.

8-29. 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 IIl
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8-30. REPAIR

8-31. 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 VI 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 line (Mains) voltage
is disconnected.

Front-Panel Removal (2511A and above). Remove the knurled nut P/O J2 from the RF Output
connector 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.

Front-Panel Removal (2425A to 2509A). Remove the knurled nut MP101 from the RF Output
connector 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.

Al Keyboard and A2 Display Assembly Removal (2511A and above). The front-panel has
already been removed. Place the ‘front-panel face down. To free the A2 Assembly, remove
fourteen machine screws MP131 from the back of the circuit board with a No. 2 Pozidriv
screwdriver. Unsolder the front-panel BNC connector wire and remove it from the cable clamp
MP112 on the circuit side of A2. Remove the cable connectors at A2J1 and A2J2.

Remove the Al assembly by first removing the eleven hex nuts MP16 which hold the assembly
in place. Lift the assembly from the mounting lugs.

Al Keyboard and A2 Display Assembly Removal (2425A to 2509A). The front-panel has
already been removed. Place the front-panel face down. To free the A2 Assembly, remove
fourteen machine screws MP131 from the back of the circuit board with a No. 2 Pozidriv
screwdriver. Unsolder the front-panel BNC connector wire and remove it from the cable clamp
MP112 on the casting wall. Remove the cable connectors at A2J1 and A2J2.

Remove the Al assembly by first removing the eleven hex nuts MP9 which hold the assembly in
place. Lift the assembly from the mounting lugs.
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Table 8-1. Assembly Access Information

To Gain Access fo an
Assembly or Module

For Disassembly Information

Perform Procedure(s) Refer to Figure(s)

A1 and A2 Front-Panel Removal, and, 6-2
if required,

A1 Keyboard and A2 Display
Assembly Removal

A3 (top) Cover Removal, Top 6-1, 6-4, 6-5

(Level 1 Access)
A3 (top and bottom) Cover Removal, Top 6-1, 6-4, 6-5, 8-1

(Level 1 Access)
A3 Assembly Service Position

(2511A and above) Cover Removal, Top . 6-1, 6-5, 6-6, 8-1
A4, A5, A6 and A8 (top) (Level 1 Access)

A3 Assembly Service Position
Level 2 Access

(2425A to 2508A) Cover Removal, Top 6-1, 6-5, 6-6, 8-1
A4, A5, AB, A7, AB (top), (Level 1 Access)
FL1, FL2, FL3, L1, and L2 A3 Assembly Service Position
Level 2 Access
A4, A5, A6, A8 (bottom), and A9 | Cover Removal, Bottom 6-1, 6-7, 6-8, 8-1

(Level 4 Access)
A10/A11 Assemblies Service

Position

Level 3 Access
(2511A and above) Cover Removal, Bottom 6-1, 6-8
A10 and A11 (top) (Level 4 Access)
(2425A to 2509A) Cover Removal, Bottom 6-1, 6-8
A10, A11 (top), and A17 (Level 4 Access) _
A10 and A1t (top and bottom) Cover Removal, Bottom 6-1, 6-8, 8-1

(Level 4 Access)
A10/A11 Assemblies
Service Position

(2511A and above) Rear-Panel Removal 6-3, 8-2
A15, A16, Bt and T1
(2425A to 2509A) Rear-Panel Removal 6-3, 8-2
A12, A13, A14, and A15
(2425A to 2508A) Fan Shroud Removal 6-3, 8-2
A16, B1, T1

CAUTION §

During reassembly, be sure that you reconnect A2J1 and J2 correctly. It is possible
to reverse the connectors.

(2511A and above)
For reference, see Figure 6-2 for A2J1 reconnection, and note that the second pin
of A2J2 is connected to a yellow wire. The pin numbers are etched on the circuit
board.

(24254 to 25094)
For reference, the second pins of both connectors are connected to yellow wires. The
pin numbers are etched on the circuit board.
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Cover Removal, Top and Bottom (Levels 1 and 4 Access) (2511A and above). 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.

Cover Removal, Top and Bottom (Levels 1 and 4 Access) (2425A to 2509A). Set the Signal
Generator in its normal operating position. Free the handles and side covers by removing four
No. 2 Pozidriv screws MP17.

Remove the front and rear handle caps (MP15 and MP16) and the handles MP14. Push the side
covers toward the Signal Generator’s rear-panel to release the angled tabs that fit into the holes
in the top and bottom covers. Remove the side covers. The top cover may now be lifted off for
Level i 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. Use a standard blade screwdriver to pry
under each internal RF cover at the corners. Lift the cover from the casting.

NCTE

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 (2425A to 2523A). 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. Raise the circuit board and hinged carrier MP23 up and to the left. 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. '

A10/A11 Assemblies Service Position (2528A and above). 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 8-1.1 to remove two standoffs (MP110) from the stationary screws (MP111)
attached to W2, and then pull off W16P4.

Raise tie circuit board and hinged carrier MP23 up and to the left. 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 A10/All.
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Figure 8-1.1 P/O A10/Al1 Assembly Service Positioning

Level 3 Access. A10/A11 Assemblies have been locked into the service position. Remove seven
No. 2 Pozidriv screws MP11 from the bottom internal cover MP22. Lift the bottom internal
cover up and out by the cover handles. Access to individual boards is achieved by using 2
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 (2511A and above). Position the Signal Generator so you are facing the '
rear-panel as shown in Figure 8-2. '

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.

Figure 8-2 (2511A and above). Rear-Panel Removal
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Rear-Panel Removal (2425A to 2509A). Position the Signal Generator so you are facing the
rear-panel as shown in Figure 8-2.

1. Free the left rear foot (item 1) by removing two No. 2 Pozidriv screws, washers,
lockwashers, and hex nuts (items 2).
2. Free the rear-panel (item 4) by removing three No. 2 Pozidriv screws and lockwashers
(items 3).
3 Pull the rear-panel away from the casting.
4. Remove the flat ribbon cable connector from the HP-IB Connector Assembly.
CAUTION $

While reinstalling the rear -panel, be sure the thin wall metal
gasket MP 20 is not twisted or bent against the top, bottom
or side of the machined frame (casting) MP 1.

5. While reinstalling the rear-panel, reverse the steps of the preceding procedure.

Fan Shroud Removal (2425A to 2509A). Position the instrument so you are facing the
rear-panel as shown in Figure 8-2.

1. Free the fan shroud by removing two No. 2 Pozidriv screws, lockwashers and
flatwashers (items 5) on the fan shroud MP143 (item 7), and by removing one No. 2
Pozidriv screw, lockwasher and flatwasher on the right rear foot MP138 (item 6).

2. Pull the fan shroud back from the Signal Generator’s machined frame (casting) MP1.

3. Removing the plastic pin MP129 (refer to Figure 6-3) that attaches the series regulator
cover to the fan shroud, and removing two wires connected to the fan completely frees
the fan shroud from the Signal Generator.

NOTE

Removing the transformer frees the bracket holding the
Option 001 10 MHz Reference Oscillator if it has been
installed.

CAUTION

Be sure that none of the wires within this assembly are
crushed between the casting and the transformer while
reinstalling the transformer. With Option 001 installed, it
may be necessary to remove the rear-panel to ensure that
no damage occurs.
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Figure 8-2 (2425A to 2509A). Rear-Panel and Fan Shroud Removal
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Figure 8-4. Pushbutton Switch
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Attenuator
MP122 Wrench

Attenuator Assembly A9 (2425A and above)

Attenuator Removal (2425A and above). Position the Signal Generator so you are facing the
instrument’s front-panel.

CAUTION

Do not attempt to remove attenuator AT I and AT 2 from the
mounting bracket ASMP I while the unit is still in the Signal

Generator.
1. Unplug the Signal Generator from Mains power.
2. Follow the Cover Removal, Top and Bottom procedure in paragraph 8-31 to get to
Level 4 of the instrument.
3. Make sure the Signal Generator is in the same position as indicated by the Attenuator

Assembly A9 figure shown above.

4, Unsolder W11 from AT1 and AT2. Remove W11 from retainer clips MP112,

S. Free the Attenuator Wrench by removing one No.2 Pozidriv screw MP122.

6 Free the attenuator Mounting Bracket by removing one No.2 Pozidriv screw MP121.

7 Use the attenuator wrench to disconnect W14 from A9J2. Rotate A9J2 as indicated by
the direction of the arrow.

8. Use the attenuator wrench to disconnect W17 (W21 for Option 002) from A9J4. Rotate
the nut connecting W17 to A9J4 as indicated by the direction of the arrow.

9. Use the attenuator wrench to disconnect W12 from A9J1. Rotate the nut connecting
W12 to A9J] as indicated by the direction of the arrow. .

10. Use the attenuator wrench to disconnect W13 from A9J3. Rotate the nut connecting
W13 to A9J3 as indicated by the direction of the arrow.

11. Remove the Attenuator Assembly A9 from the instrument by rotating the mounting

bracket over W12 and W13.
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8-32. Replacement of Key Cap and Pushbutton Switches.

Key Cap Replacement. Removing a front-panel key cap may be easily done in one of two ways.
1) If the front-panel has been removed (refer to the Front-Panel Removal procedure), use a
small flat blade screwdriver to press on the switch side of the key cap while working it from
side-to-side with your fingers. 2) Removing the key cap without opening the instrument is done
as follows. Grasp the key cap firmly with pliers. Work it from side-to-side while pulling away
from the panel.

NOTE

The pliers may damage the key cap unless the jaws are
covered with a protective material.

Be sure the key cap is aligned properly before snapping into place. Note that the key cap has 8
possible positions (refer to Figure 8-3).

Switch Replacement. The front-panel switches have a very high cycle life. However, if one
becomes faulty and needs replacement, follow the procedure outlined below:

1. Remove the front-panel (refer to the Front-Panel Removal Procedure).
2. Remove the key cap as indicated above.

3 Remove the switch by chipping away the melted plastic tabs on the circuit side of the
keyboard which hold the switch in place. .

4. To assure long life and reliable electrical performance, the circuit board contact traces
(which are found underneath the switch) should be clean and free of surface
imperfections. Clean the switch contact pads before installing a new switch.

S. For reliable operation, any method of assembly must assure that the switch is mounted
tightly against the pc board. To facilitate the heat staking operation, specially molded
support anvils HP 5040-6882) can be ordered. Refer to Figure 8-4.

NOTE

The following operation should be done in a well ventilated
area. If the heat staking tip is too hot, the plastic will
vaporize and emit fumes. These fumes, however, are
non-toxic.

6. To assure proper switch assembly, verify that the switch is pushed firmly against the
circuit board, and with the hot (440°C or 825°F) staking tip (refer to Figure 8-5) push
down on each of the posts (2) of the switch. Each post should take about one second to
stake. With the proper cycle, the post should turn a darker color and in about ten
seconds, return to its original bright red color. The correctly staked post should have a
smooth round “rivet" like top (refer to Figure 8-6).

8-14
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§ CAUTION 4
Do not disturb the assembly for at least 10 seconds after
heat staking.
If not enough heat is applied, the plastic tends to stick to
the tip of the iron.
If too much heat is applied the plastic will fume profusely,
the “rivet” will be irregularly shaped, and the plastic will be
permanently discolored.
If the staking tool is worn or flaked, it will cause a
misshaped rivet and/or a contamination deposit on the
surface.
| HP 5020-8160
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(0.078R) " F /‘/ og CIRCUIT <UPPORT TEMPERATURE
BOARD
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{0.1250)

DIMENSIONS IN CM (IN.)

Figure 8-5. Heat Staking Tip

8-33. Factory-Selected Components (*)

Figure 8-6. Typical Assembly for
Heat Staking Operation

Some component values are selected at the time of final checkout at the factory (see Table 5-1).
These values are selecied to provide optimum compatibility with associated components. These
components are identified on individual schematics and the parts list by an asterisk (*).
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8-34. Manual Updating

Production changes to this Signal Generator made after the publication date of this manual are
indicated by a change in the serial number prefix. Changes to this manual’s information are
recorded by serial number prefix, and are found on the addition and replacement pages.
Hewlett-Packard offers a DOCUMENTATION UPDATE SERVICE that provides you with
addition and replacement pages. Correctly inserted, these pages will bring your manual up to
date. For more information, refer to paragraph 1-4.

8-35. 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:

1. Avoid unnecessary component substitution. Substitution can result in damage to the
circuit board and/or adjacent components.

2. Do not use a high power soldering iron on etched circuit boards. Excessive heat may lift
a conductor or damage the board.

3. 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 PURPQSE. SHARP OBJECTS MAY DAMAGE THE
PLATED-THROUGH CONDUCTOR. Refer to Table 8-2 for information on available
tools for working on etched circuit boards.

8-36. 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 8-10 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 pinsat a
time.

3 Once 2 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.

3-16



Model 8656B Service

Table 8-2. Etched Circuit Soldering Equipment

Item Use Specification ltem Recommended HP Part No.

Soldering Tool Soldering, Heat Staking 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

Heat Staking Shape: Cupped HP 5020-8160 or modi- 5020-8160
fied Ungar PL111 (see
Figure 8-5)
De-Soldering Aid | To remove moiten solder | Suction Device Soldapullt by Edsyn Co., 8690-0060
from connection Van Nuys, CA 914086
Soider 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 472-56Y2 W (HP 8690-0006):
tip temperature of 850-900°F, and Ungar No. PL113 W" chisel tip.

8-37. RETROFITTING OFPTION 001

Option 001 may be retrofitted to the Signal Generator after taking delivery. Refer to Section I
for the description and part numbers under the paragraphs entitled Options.

8-38. SCHEMATIC SYMBOLOGY AND OPERATING PRINCIPLES
8-39. Schematic Diagram Notes

Table 8-3, which precedes the foldouts, summarizes the symbology used in presenting many
devices found in the Signal Generator. .

8-40. Basic Logic Symbology .

The logic symbols used in this manual are based on the Institute of Electrical and Electronic
Engineers (IEEE) IEEE-STD 91-1984, "Graphic Symbols for Logic Functions'. A summary of
this symbology is provided to aid in interpreting these symbols.

Gates and Qualifiers. This section includes a brief description of the basic symbols used on the
service sheets (see Figure 8-7), a summary of indicator symbols (see Figure 8-8), dependency
notation (see Figure 8~9), control blocks (see Figure 8-10), and a summary of symbology for some
of the more complex devices.

Qualifiers are that portion of a device symbol that denotes the logic function. For example, "&"

‘ denotes the AND function. See Figure 8-7 for a summary of the basic logic symbols and their
qualifiers.
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Figure 8-7. Basic Logic Symbols and Qualifiers
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3 ACTIVE LEVELS

Active High input

;

ACTIVE HIGH inputs and outputs are indicated by the ab-
__:ACT IVEL_ sence of the polarity indicator symbol.
— + LEVEL «

Active High Output J

—_—

Active Low Input ‘ ; ; ACTIVE LOW inputs and outputs are indicated by the pres-

, ence of the polarity indicator symbol ( &).
e} ACTIVE L
N ' LEVEL
Active Low Output EDGE SENSITIVE INPUTS

INPUT EDGE SENSITIVE (low-to-high) inputs are indicated by the

presence of the dynamic indicator symbol (—p).

X

Low-to-High OUTPUT ¢+ » .
Edge Sensitive |
INPUT / i\ EDGE SENSITIVE (high-to-low) inputs are indicated by the
N | [ presence of both the dynamic indicator and the polarity in-
l .
/| dicator symbols. (.nb ).
H'gh"O'LOW OUTPUT [

Edge Sensitive DELAYED OUTPUT RESPONSE

INPUT

— 1

Delayed Qutput
(Active High Input)

OuTPUT OUTPUT DELAY indicator symbol (=] ) shows that the out-
put becomes effective after the input signal returns to its
inactive state.

INPUT

N |

Delayed Output OuTPUT

(Active Low Input)

Ll

INHIBIT INPUTS
. INHIBIT indicator symbol (+) indicates an input that, when
t N active, inhibits (blocks) the output(s) from achieving their
active states (the outputs remain inactive).
n n ANALOG LINES

ANALOG indicator symbol ({)) indicates a line that has
an analog input or output.

* NONLOGIC CONNECTION
— — The Nonlogic Connection symbol (X) indicates a connec-
* tion that does not carry any logic information.

Figure 8-8. Indicator Symbols
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AND
61 The input that controls or gates other inputs is abeled with a C or a G.
followed by an identifying number.
The controlled or gated input or output is labeled with the same numbér.
— 1 In this example, 1 is controlied by G1.
OR
— G1
— 1,2 p— When a V input is active, the output will be in its active state. With the
v2 V input inactive, the device functions as if the V input doesn’t exist.
ENABLE
a1 when the EN input is active, the output is enabled to function normally.
When the EN input is inactive, the three-state output ( V), in this case,
B VI becomes a high impedance, effectively removing that device from the
EN circuit.
TRANSMISSION
X1 When the X1 input is active, the associated input-output pair are bi-
directionally connected together. When X1 is inactive, the connection is
04 1} broken. :
CONTROL
—1 ¢! When theA controlled or gated input or output aiready has a functional
. label (D is used here), that label will be prefixed by the identifying
number.
— 1D
— a1 I the input or output is affected by more than one gate or contro! input.
— G2 then the identifying numbers of each gate or control input will appear
- separated by commas.
ADDRESS
2 X —eY
A3 f—— 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 value, that value will be prefixed by the identifying
AT letter.
AQ —
— GA

Figure 8-9. Dependency Notation
8-20




Model 8656B Service

Indicator Symbols. Indicator symbols identify the activé state of a device’s input or output, as
shown in Figure 8-8.

Dependency Notation. Dependency Notation simplifies symbols for complex integrated circuit
elements by defining the interdependencies of inputs or outputs without actually showing all the
elements and interconnections involved (see Figure 8-9). The dependent input or output is
controlled by a similarly numbered dependency input labeled C, G, V, EN, X or M as explained in
Table 8-3.

Common Control Block. The Control block is used in conjunction with an array of related
symbols in order to group common logic lines. A quad D-type Flip-Flop with reset can be
redrawn as shown in Figure 8-10. Note that individual Flip-Flop symbols can be used when
flip-flops are functionally scattered around the schematic (i.e. not used as a quad unit).

Complex Device Symbology. Figures 8-11 through 8-14 show how the basic symbols can be
combined to illustrate behavior of fairly complex devices. Two symbols may share a common
boundary parallel or perpendicular to the direction of the signal flow. There is generally no logic
connection across a horizontal line, but there is always an implied logic connection across a
vertical line. Notable exceptions to this rule are the horizontal lines beneath control blocks and
between sections of shift registers and counters (dividers).

Shift Register. The control block shown in Figure 8-11 is used to show common inputs to a
Bidirectional Shift Register. Input "a" has two functions common to one pin. When input "a" is
high, parallel-loading of the D~type flip-flops (1,3D) is enabled after high-to-low transition of
the clock input (C3). During parallel-loading, entry of serial data is inhibited. When input "a" is
low, one input to the top D-type flip-flop (2,3D) is enabled to shift data "m" units after
high-to-low transition of the clock input (C3). Input “b" is active during the high-to-low
transition of the clock input. Input "b" loads all four flip-flops (1,3D) in parallel, and the top
flip-flop input (2,BD) in serial. Notice that "-——# m" means shift contents to the right or down by
"m" units. Note: if m=1 “m" may be omitted. Input “c", active-low, enables normal logic levels of
the "4" outputs to drive loads or bus lines. The "4" outputs are disabled by a high logic level at
input "c". The "4" outputs then present a high impedance state represented by the three-state
symbol * 7 " Input "d", active-low, is 2 common reset.

Up/Down Counter. The control block shown in Figure 8-12 is used to show common inputs to a
Presettable Decade Up/Down Counter. Input “a", active-low, outputs each flip-flop on a
low-to-high level transition of the clock. Input "b" has two functions common to one pin. When
input "b" is high, the direction of count is down. When input "b" is low, the direction of count is
up. Input "¢" has two functions common to one pin. Input "¢" is an edge-triggered control input
for the count up/down output "e" and a control input for the ripple clock output "f". Input "d",
active-low, enables the four data inputs (5D) to accept a count up/down number in BCD.

Quad D-Type Latch. The control block shown in Figure 8-13 is used to illustrate a Quad D-type
Latch. It has a common active-low reset (R), and a common edge-triggered control input (C1).
There is only one dependency relationship; the controlling input is numbered and the controlled
functions have the control dependency notation (1D) next to them.

Analog Switch. The analog switch is a bidirectional device, as indicated by the double-ended

arrow (see Figure 8-14). The X1 input is the gate. X1 indicates that the input and output (both
labeled "1") are dependent on this input.
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8-41. Complex Logic Symbology and Operating Principles.

Microprocessor. For information regarding this device, refer to the Principles of Operation for
Service Sheet 17.

Random Access Memory (RAM). See Figure 8~15. This device provides temporary storage for up
to 128 eight-bit words. Memory words are addressed on the address bus "A". Inputs "1,G2" and
"1,G3" have two functions common to one pin. When the input is high, data is written into
memory; when the input is low, data is read from memory. This device is active only when the
six inputs to "&" are active. With all six inputs to "&" active the device is enabled as indicated by
“EN1". Note that the input and output lines for each data bit are the same.

Read Only Memory (ROM). See Figure 8-16. This device provides permanent storage for up to
16,384 eight-bit words. Memory words are addressed by the address bus "A". When both control
inputs "&" are active (low), the output of the ROM is enabled. When any one of the "&" inputs
are inactive, the output is forced into an inactive (high impedance) state.
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i Figure 8-16. Read Only Memory

Figure 8-15. Random Access Memory
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Multiple Bus Transceivers. See Figure 8-17. This device is used as an interface between the
Signal Generator’s interface adapter and data bus. If input "EN1" is low, the device passes data
from the left inputs side "A" to the right outputs side "B". If input "EN2"is high, the device passes
data from the right inputs side "B" to the left outputs side "A". Data input/output "A" and "B" is
a representation of how the subsequent logic-blocks are configured. If G3 is high, no data can be
passed (all inputs and outputs are driven to a high impedance state). When G3 is low, the device
is enabled.

General Purpose Interface Adapter (GPIA). See Figure 8-18. The GPIA interfaces a
microprocessor through the instrument interface, and a computer controller through the HP-IB
interface. Data flow between the Signal Generator’s microprocessor circuits and the interface bus
occurs via DO-D7 Data bus lines and the IBO-IB7 signal lines. Each allows bidirectional data
transfer. The signal lines pass ASCII data (8-bits).

The HP-IB mode is selected by placing a low on chip select "CS". The read/write and address
(register select) lines "RS0", "RS1", and "RS2" select data and control information which flows to
and from the microprocessor circuits on the data bus. The clock is derived from the
microprocessor’s system clock. The interrupt request "IRQ" is set low to interrupt microprocessor
operation for data or control inputs. The address select enable "ASE" enables the address output
to the data lines. "RESET" initializes the chip. For this Signal Generator, "DMA REQUEST",
*TRIG", "T1", "T2", "R 1% and "R2" are not used. "DMA GRANT" must be grounded to enable the
chip.

The handshake control lines "DAV", "RFD", and "DAC" are explained in more detail on Service
Sheet 20. The bus management lines, attention "ATN", service request "SRQ", remote enable
"REN", interface clear "IFC", and end of information or identify "EOI", are used to control
information to and from the Signal Generator. Refer to Section III, HP-IB Functional Checks for
information relating to these lines under various control configurations.
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Figure 8-17. Multiple Bus Transceiver Figure 8-18. General Purpose Interface Adapter

With 3-State Output
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BCD-to-Seven~Segment Latch/Decoder/Driver. See Figure 8-19. This device latches and
decodes BCD data to drive the individual segments of a seven-segment common cathode display.
The BCD code is latched into four flip-flops when "C1" goes low. The BCD data is converted to a
decimal code, and then to the seven-segment code.

The seven-segment output is enabled by a low on control input "[LAMP TEST]" and when two
conditions exist together: 1) when the binary data is equivalent to decimal 0-9 and 2) when
" BLANKING]" is high. When "[BLANKING]" is low, the outputs are disabled and the display is
blanked. When "[LAMP TEST]" is low at "Power-On" all seven output lines are high to test all
segments of the display.

vce

BCD/7-SEG

—— 04 b
{ i (BLANKING)

—D4 (LAMP TEST]
L\ (CMOS]
——— ‘u --1

CONTROL

—{ 40 +2

7-SEGMENT OUTPUT

1D +4

BCD INPUT

o - 6o a N O o

nemmad 40 +8

:

Figure 8-19. BDC-to-Seven-Segment '
Latch/Decoder/Driver

8~-42. Linear Device Operating Principles

Operational Amplifiers. The source of gain in an operation amplifier can be characterized as an
ideal differential voltage amplifier having low output impedance, high input impedance, and
very high differential gain. The output of an operational amplifier is proportional to the
difference in the voltages applied to the two input terminals. In use, the amplifier output drives
the input voltage difference close to zero through a feedback path.

When troubleshooting an operational amplifier circuit, measure the voltages at the two inputs;
the difference between these voltages should be less than 10 mV. (Note: This troubleshooting
procedure will not work for operational amplifiers which are configured as comparators) A
difference voltage much greater than 10 mV indicates trouble in the amplifier or its external
circuitry. Usually, this difference is several volts and one of the inputs is very close to one of the
supply voltages (e.g., +15V or -15V).

Next, check the amplifier’s output voltage. It will probably also be close to one of the supply
voltages (e.g., ground, +15V or -15V). Check to see that the output conforms to the inputs. For
example, if the inverting input is more positive than the non-inverting input, the output should
be negative; if the non-inverting input is more positive than the inverting input, the output
should be positive. If the output conforms to the inputs, check the amplifier’s external circuitry.
If the amplifier’s output does not conform to its inputs, it is probably defective.
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Figures 8-20, 8-21, and 8-22 show typical operational amplifier configurations. Figure 8-20
shows a non-inverting buffer amplifier with a gain of 1. Figure 8-21 is a non-inverting
amplifier with a gain determined by R1 and R2. Figure 8-22is an inverting amplifier with gain

determined by R1 and R2.

Comparators. Comparators are used as level sense amplifiers, switch drivers, pulse height
discriminators, and voltage comparators. A voltage reference is connected to one of the
amplifier’s inputs as shown in Figures 8-23 and 8-24. When the other input signal voltage
crosses the reference, the output is switched to the opposite polarity; the output remains at this

polarity until the input signal re-crosses the reference.

'Z:§<:7_' -l:&(:r-

INPUT ——1 4 OUTPUT
P

INPUT IMPEDENCE-VERY HIGH
OUTPUT IMPEDENCE-VERY LOW

Figure 8-20. Non-Inverting Amplifier (Gain = 1)

o Ay

INPUT ——1 ¢ OUTPUT
A2 —

I

" R

INPUT IMPEDENCE-VERY HIGH
QUTPUT IMPEDENCE-VERY LOW

Figure 8-21. Non-Inverting Amplifier -
(Gain = 1 + RI1/R2)

R2
INPUT -

.DU.

R1

_UQ.

OUTPUT
Pt

INPUT {MPEDENCE-R2
OUTPUT IMPEDENCE-VERY LOW

Figure 8-22. Inverting Amplifier (Gain = —R1/R2)
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———
_DU_ w J‘—‘l‘_‘]'v
VSIGNAL ——{+ Vout

VAEF ——{ -

-V

VSIGNAL < YREF., Vour = -V
VSIGNAL > VREF., Vout = +V

Y
+V '][:J::l‘
R
VREF —— ¢ vouT
VS I1GNAL —1 -

L i

VSIGNAL < VRer., Vout = -V
VSIGNAL > VREF., VOUT = +V

Figure 8-23. Non-Inverting Comparator

Figure 8-24. Inverting Comparator

8-27




Service

Table 8-3. Schematic Diagram Notes (1 of 8)
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Values for all components are marked in units of farads, henries, and ohms uniess otherwise specified.

—
n

h

v
-
E) PAGE

Asterisk denotes a factory-selected value. Value shown is typical. See Section V.
Tool-aided adjustment. O Manual control.

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 control (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., @D 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 iand 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 8)

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 reguiation diode.

Indicates a capacitive (varactor) diode.

Indicates a Schottky (hot-carrier) diode.

Light-emitting diode.

Multiple transistors in a single package—physical location of the pins is shown in
package outline on schematic. '

Identification of logic families as shown (in this case, ECL).
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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-
plies that the active state is a relative high voltage level at the input or output.

Polarity Indicator—The active state is a relatively low voltage level.

Dynamic Indicator—The active state is a transition from a relative low to a relative
high voltage level.

Inhibit Input—Input that, when active, inhibits (blocks) the active state outputs of a
digital device.

Analog Input—Input that is a continuous signal function (e.g., a sine wave).

Polarity Indicator used with Inhibit Indicator—Indicates that the relatively low level
signal inhibits (blocks) the active state outputs of a digital device.

Output Delay—Binary output changes state only after the referenced input (m) re-
turns to its inactive state (m should be replaced by appropriate dependency or func-
tion symbols).

Open Collector Output.

Open Emitter Qutput.

Three-state Output—Indicates outputs can have a high impedance (disconnect) state
in addition to the normal binary logic states.

8
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Table 8-3. Schematic Diagram Notes (5 of 8)
DIGITAL SYMBOLOGY REFERENCE INFORMATION
Combinational Logic Symboils and Functions
i Summing Junction—Outputs added together at a common point.
& AND—AIl inputs must be active for the output to be active.
21 OR—0ne or ‘more inputs being active will cause the output to be active.
zm Logic Threshold—m or more inputs being active will cause the output to be active
(replace m with a number).
=1 EXCLUSIVE OR—Output will be active when one (and only one)} input is active.
=m m and only m—OQutput will be active when m (and only rﬁ) inputs are active (replace

A

X==Y

(Functional Labels)

MUX
DEMUX

CPU

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 levei(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/atfected 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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1T

FF

+m

-m

(Functiona! Labels)

mCNTR

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Sequential Logic Functions

Monostable—Single shot multivibrator. 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.

Oscillator—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 it an
only if the input is in the active state.

Flip-Flop—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-fiop is reset, its outputs
will be in their inactive states.

Toggle Input—When active, causes the flip-flop 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 ievel at D will set the
flip-flop; a low level will reset the flip-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 repilaced 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 labeis 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-
ptaced with a number that indicates the number of states: 5§ CNTR, 10 CNTR, etc.).
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DIGITAL SYMBOLOGY REFERENCE INFORMATION
Sequential Logic Functions (Cont'd)
REG Register—Array of unconnected flip-flops that form a simple register or latch.

SREG Shift Register—Array of flip-flops that form a register with internal connections that
permit shifting the contents from flip-flop to flip-flop.

ROM Read Only Memory—Addressable memory with read-out capability only.
RAM Random Access Memory—Addressable memory with read-in and read-out
capability.

Dependency Notation

Cm 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).

Gm 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).

vm 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).

mAm 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.

ENm Enable Dependency—Binary affecting input which, when active enables all outputs.
When inactive open-coliector 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.

Xm Transmission Dependency—Binary affecting input which bidirectionally connects de-
pendent inputs and outputs.

Mm 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).

Zm 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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DIGITAL SYMBOLOGY REFERENCE INFORMATION
Miscellaneous
_D" Schmitt Trigger—Input characterized by hysteresis; one threshold for positive going
signals and a second threshold for negative going signals.
Active Active State—A binary physical or logical state that corresponds to the true state

of an input, an output, or a function. The opposite of the inactive state.
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SERVICE SHEET BD1
MODEL 8656B SIGNAL GENERATOR
PRINCIPLES OF OPERATION

General. The Signal Generator can be conceptually broken down into three subsections. The
block diagrams of the individual subsections are illustrated on the following Service Sheets.

BD2 - High Frequency and Output Section
BD3 - Low Frequency and FM Section
BD4 - Microprocessor, Keyboard, and Display Section

The Signal Generator uses frequency synthesis to generate a carrier frequency range of 100 kHz
to 990 MHz. Its output amplitude is leveled and calibrated from +13 to -127 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 990 MHz). Every output frequency starts as a signal in the basic oscillator
frequency band (494 to 990 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 123.5 MHz (Het’erodyned)

2. 123.5to 247 MHz (Divide by 4)

3. 247 to 494 MHz (Divide by 2)

4. 494 to 990 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. As a result, the SO MHz Reference Oscillator is
the only signal whose noise is multiplied and added to the output. By using a narrowband of
frequencies (690 to 740 MHz) to phase lock the high frequency loop, the possibility of spurious
signals is reduced. The 800 MHz is also sent to the Output Section and mixed with specific
frequencies in the basic band (800.1 to 923.5 MHz) to obtain the heterodyne band of frequencies
(100 kHz to 123.5 MHz).
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The high frequency feedback loop phase locks the 494 to 990 MHz basic band VCO. A frequency
from the oscillator is mixed with a frequency between 690 and 740 MHz from the Frequency
Multiplier. Both the upper and lower sidebands from the Mixer are used to obtain Intermediate
Frequencies (IF) in 50 MHz steps from 0 to 250 MHz Any frequency in the 494 to 990 MHz
range can be selected by adding or subtracting the appropriate IF frequency (e.g., 690 to 740 +
250 = 940 to 990 MHz, 694 to 740 - 200 = 494 to 540 MHz). The IF frequency is sampled by
the output of the Pulse Generator that is driven by the SO 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 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 494 to 990 MHz basic band frequencies to all other
frequencies by dividing (123.5 MHz to 990 MHz) or heterodyning (100 kHz to 123.5 MH2). It
controls the RF output amplitude, and filters and amplifies the oscillator and dividers output.

Each of the divide by 1, 2, and 4 bands is one octave (i.e, 494 to 990 MHz for the divide by |
band, 247 to 494 MHz for the divide by 2 band, and 123.5 to 247 MHz for the divide by 4
band). Each Voitage Tuned Filter’s band-width is also one octave and tuned by a voltage derived
from the high frequency VCO’s tune voltage. The filters therefore track the oscillator’s
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.

Output level is stepped in 10 dB steps by an electromechanical step attenuator. Output level
changes less than 10 dB are controlled by the input to the ALC Amplifier from the Level DAC.
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 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 sense reverse power and provide the voltage to open the relay and protect the
output circuits during the time delay until the relay opens.

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 the 400 Hz or 1 kHz internal signals and an
external signal or any combination thereof. However, only one amplitude modulation and one
frequency modulation level can be used. The carrier frequency modulation is generated in the
low frequency loop which allows for RF output FM deviation up to 99 kHz for output
frequencies that are not divided. These frequencies are the heterodyne band (100 kHz to 123.5
MHz) and the basic band (494 to 990 MHz). The amplitude modulation signal is applied to the
ALC Amplifier.

8-38



Model 8656B Service

SERVICE SHEET BD1 (contd)

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 OUTPUT is a jumper-selectable frequency of 1, §, 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.

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.

c. Corrects the output level for frequency response.

d. Changes attenuation in less than 10 dB increments.

e. Controls the amplitude modulation of the carrier.

f. Selects the heterodyne frequencies, and the divide-by-one, t§v0, or four band as
required.

g Sets attenuation in 10 dB steps.

h. Resets the Reverse Power Relay.
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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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SERVICE SHEET BD1
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 II, Line Voltage and Fuse Selection
Section I, Operator’s Checks, and Power-On Sequence

{JD Line Check

Procedure. Remove the Signal Generator’s bottom cover. Refer to Disassembly Procedures under
Repair in Section VIII. 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.

2. The front-panel AMPLITUDE Display should show -127 dBm with the output amplitude
increment at 10 dB. Press the output amplitude increment key (up-arrow). The
AMPLITUDE Display changes 10 dB for each time the up-arrow or down-arrow is
pressed. The attenuator latches receive power from the +15.9 volt regulated supply for
driving the attenuator.

Abnormal Indications. If an abnormal indication occurs:

1. Check rear-panel line fuse and line voltage selector.

2. Measure individual regulated supplies and unregulated supply. If necessary, go to Service
Sheet 25 Troubleshooting.

{Z2> Power-Up Check

Procedure. Switch the POWER switch to STBY and back to ON. Check the front-panel
annunciators (LEDs) and display segments.

8
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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 MODULATION Display will be off, the
FREQUENCY Display will be set to 100.00000 MHz, and the AMPLITUDE Display set to
-127.0 dBm.

Abnormal Indications. If an abnormal indication occurs, that is:

l. The LEDs stay lighted and display segments remain eights, and one, go to Service Sheet
BD4.

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 2§
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.

{Z3) Frequency and Amplitude

Procedure. Set the Signal Generator as follows:

Frequency .........ccuvnnn 100 MHz (power-on condition)
Amplitude ................ 0dBm
Modulation ............... Off (power-on condition)

1. 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.
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Abnormal Indications. If an abnormal indication occurs that is:

1.

The AMPLITUDE or FREQUENCY Display is not 0 dBm or 100 MHz respectively, go to
Service Sheet BD4 Troubleshooting.

The RF output frequency is not phase locked, go to Service Sheet BD2 or BD3
Troubleshooting. .

The RF outpui frequency is incorrect, go to Service Sheet BD2 Troubleshooting.

The output amplitude is incorrect, go to Service Sheet BD2 Troubleshooing.

{J5> Modulation

Procedure. Set the Signal Generator as follows:

1.

Frequency ................ 100 MHz (power=-on condition)
Amplitude ................ 0 dBm

Modulation ............... AM 50%,and FM 50 kHz
Source ..........ennnnnn. 1 kHz (Int.)

Check amplitude and frequency modulation at the RF OUTPUT connector J2.

Normal Indications.

1.

The MODULATION Display shows 50% or S0 .kHz, and the MODULATION LEDs 1kHz,
INT AM, INT FM will be lighted (depending on last input).

Modulation at the RF OUTPUT connector, J2, should be 50% AM and 50 kHz FM
deviation at a | kHz rate.

Abnormal Indications. If abnormal indications occur, that is:

L.

2.

The MODULATION Display is incorrect, go to Service Sheet BD4 Troubleshooting.
The amplitude modulation leve! is incorrect, go to Service Sheet BD2 Troubleshooting.

The frequency modulation level is incorrect, go to Service Sheet BD2 or BD3
Troubleshooting.

The modulation rate is incorrect, go to Service Sheets 6 and 7 Troubleshooting.
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SERVICE SHEET BD2
HIGH FREQUENCY AND OUTPUT SECTION

PRINCIPLES OF OPERATION

A8 Frequency Multiplier Assembly. The Frequency Multiplier Assembly multiplies the 50 MHz
reference signal by 16 to obtain an 800 MHz signal. The reference signal is doubled four times
for frequencies of 100, 200, 400, and 800 MHz. The output of each multiplier is passed through
a bandpass filter for the output frequency of that stage to filter out the harmonics and
subharmonics generated by the multiplier.

The 800 MHz signal is applied to the A6 Output Assembly and mixed with specific basic band
frequencies (800.1 to 923.5 MHz) when output frequencies in the heterodyne band (100 kHz to
123.5 MHz) are selected. It is also applied to the Frequency Multiplier Buffer Amplifier No.l.
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 the Bandpass Filter. The 690 to 740 MHz Bandpass Filter filters out
the 800 MHz and the Mixer products of 860 to 910 MHz. The Compensation Network is
adjusted for a flat frequency response of £1.5 dB at the input of the A4 High Frequency Loop
Assembly. .

A4 High Frequency Loop Assembly. The High Frequency Loop Assembly phase locks the 494 to
990 MHz basic band VCO on the A5 High Frequency Oscillator Assembly. The output from this
oscillator passes through the 1100 MHz Low-Pass Filter, Buffer Amplifier No.2, and the 450
MHz High-Pass Filter before being mixed with a frequency between 690 and 740 MHz from the
A8 Frequency Multiplier Assembly. Both the upper and lower sidebands from the Mixer are used
to obtain Intermediate Frequencies (IF) phase lock signals in 50 MHz steps from 0 to 250 MHz.
The IF phase lock signal passes through the 260 MHz IF Input Filter and is amplified by the IF
Buffer Amplifier. The notch filter for the specific IF is not selected which allows that IF signal
to pass through the Notch Filters. The IF signal is then sampled at a 50 MHz rate by a pulse
from the Pulse Generator that is driven by the 50 MHz Reference Oscillator signal. The output
of the Sampling Bridge is a correction voltage proportional to the phase difference of the IF and
50 MHz reference signals. 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 on AS.

The dc notch is not selected, and the IF Buffer Amplifier is not biased on when the high
frequency VCO output i1s 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 eight bit data word used to control the high frequency loop is clocked serially into the HF
Loop Data Storage /Drivers circuit. Five bits control the dc, 50, 100, 150, 200, and 250 MHz
notch filiters. Of these, the 150 and 200 MHz bits also control the Gain Compensation to
compensate for the nonlinearity of the VCO frequency change with voltage. Another bit selects
the Search Amplifier reference so the Loop Amplifier ramp will be in the direction required to
sweep the VCO and phase lock the loop without sweeping the VCO to one end and then back to
the lock frequency. The last two bits are for the Sideband Logic that prevents the VCO from
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locking at the wrong frequency. This is necessary because both the upper and lower sidebands
from the Mixer are used for the IF frequencies of 50, 100, 150, 200 and 250 MHz to phase lock
the 494 to 990 MHz VCO frequencies.

AS High Frequency Oscillator Assembly. The High Frequency Oscillator generates the
instrument’s 494 to 990 MHz basic band frequencies. The Voltage-Controlled Oscillator (VCO) is
tuned and locked by the A4 High Frequency Loop Assembly. The output of the VCO is amplified -
by Buffer Amplifier No. 1 and then applied through a 6 dB Pad to the High Frequency Loop
Assembly to phase lock the VCO. It is also applied directly to the A6 Output Assembly.

A6 Output Assembly. The Output Assembly transiates the 494 to 990 MHz baseband frequencies
by dividing (123.5 to 990 MHz) or heterodyning (100 kHz to 123.5 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 Modulator to the Voltage-Tuned Filters. Each filter’s bandwidth is
also one octave and tuned by the VCO tune voltage. The filters therefore 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.

An eight-bit data word is clocked serially into the Output Section Data Storage/Drivers circuit.
Three bits control the dividers and the Voltage-Tuned Filters. The other two bits are used to
select CW, to clock the Reverse Power Sense circuit, and to turn the RF off and on.

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 AlQ
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 123.5 MHz 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 123.5 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 Assembly is an electronically driven
electromechanical step attenuator that steps the output 120 dB in 10 dB steps. The output
circuits are reverse power protected for inputs up to 50 watts. A voltage level of 3 volts 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 Kkey is pressed. At that time, the RCL bit, from the
Output Data Storage/Drivers circuit on A6, resets the relay.

Five of the seven data bits from the Attenuator Control circuits on the A10 Audio/Power
Supply Assembly control the attenuator pads to attenuate the output signal by the amount
selected. The remaining two bits control the heterodyne select sections of the Attenuator
Assembly.
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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 BD2. 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 AMX%
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 AMY% 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.
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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, e.g., (J2).
Troubleshooting Help
Service Sheet BD1
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Measuring Receiver ........ HP 8902A
Sensor Module ............. HP 11722A
Adapter Probe ............. HP 1250-1598

Adapter N(f) to BNC(m) .... HP 1250-0077

Adapter BNC(f) to BNC(f) .. HP 1250-0080

Cable BNC(m) to SMC(f) .... HP 08662-60075
{ZD RF Output and Attenuator Check

1. Set the Signal Generator as follows:

Frequency ................ 500 MHz
Amplitude ................ -0 dBm
Modulation ............... Off
2. Set the measuring receiver with the sensor module precalibrated as follows:
Measurement .............. RF POWER
Display ......cccovenenn. 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.

S. Verify that the RF output frequency is locked at 500 MHz with an output amplitude of 0
dBm.

a.  If the signal is unlocked perform (J3).
b. If there is no output, perform (J2) .

c.  If the output amplitude is not 0 dBm £3.0 dB, continue with (JI) step 6.
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6.

8-50

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 §
Troubleshooting.

b. If the output amplitude changes in 10 dB steps, perform (J2)

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.

Output Assembly Check

Set the Signal Generator as follows:

Frequency ................ 500 MHz
Amplitude ................ 0 dBm
Modulation ............... off

Set the measuring receiver with the sensor module precalibrated as follows:;
a. For amplitude measurements...

Measurement .............. RF POWER
Display .......covvviunnn. LOG

b. For frequency measurements...
Measurement ............... FREQ

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 (500 MHz and -3 to +4 dBm), but the output level is low (less
than -1.5 dBm measured by disconnecting coax cable W14 from A6J3), 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 35
Troubleshooting).
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(Z3) Frequency Multiplier

1.

Set the Signal Generator as follows:

Frequency ................ 500 MHz
Amplitude ................ 0 dBm
Modulation ............... Off

Set the measuring receiver with the sensor module precalibrated as follows:

Measurement .............. RF POWER
Display .....covvvvenn... LOG

Zero the measuring receiver and wait for the zero LED to go out.

Measure the 50 MHz input directly from W35 with the measuring receiver (see Service
Sheet 3). If either the level (+16 to +19 dBm) or the frequency (50 MHz) is incorrect, go to
Service Sheet 16 Troubleshooting.

Measure the 60 to 110 MHz input (100 MHz) directly from W3 with the measuring
receiver. If either the level (-9 to -7 dBm) or the frequency (100 MHz) is incorrect or
unlocked, go to Service Sheet BD3 Troubleshooting.

Measure the output (690 to 740 MHz) of the FL1 Bandf)ass Filter. If either the level
(<-5.0 dBm) 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.

Audio/Power Supply

Set the Signal Generator as follows:

Frequency ................ 500 MHz
Amplitude ................ 0 dBm
Modulation ............... AM 50%
Source ......ooveiiinannn. 1 kHz (Int.)

Set the measuring receiver as follows:

Measurement ............... AM

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).
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5.

8-52

Set the Signal Generator as follows:

Frequency ................ 500 MHz
Amplitude ................ 0dBm
Modulation ............... FM 50 kHz
Source .......ciieniinnn.n 1 kHz (Int.)

Set the measuring receiver as follows:
Measurement ............... 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 Service Sheet BD3
Troubleshooting.
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SERVICE SHEET BD3
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 fractional part. From the example, N = 1000.1, the divider would divide by 1000
for 9 times and 1001 for | 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.

TUNE VOLTAGE

vCco
REFERENCE ‘ PHASE LOW-PASS
DETECTOR FILTER

Figure 1. Basic Single Frequency Phase Lock Loop
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vCco TUNE _VOLTAGE
60 - 110 MH2

+600 TO 1100

+N
100 kH2
AEFERENCE
100 kHz PHASE LOW-PASS

DETECTOR ' FILTER

Figure 2. Basic 100 kHz Step Phase Lock Loop

A Fractional-N loop is a2 modified Divide-By-N loop and can lock at frequencies that are not
integers of the Reference. It can lock at fractional multiples of the Reference. For Fractional-N
loops the N in N.F. represents the integral multiple, the Divide-By~N number. The F represents
the fractional part of the VCO’s offset frequency with respect to the integral frequency. With
our fixed Reference frequency of 100 kHz, the VCO’s frequency can be changed in 100 kHz
steps, (100 kHz x N) = VCO frequency, the VCO’s integral part. When the VCO’s frequency is a
fractional frequency, the VCO is continually advancing in phase with respect to the
Divide-By-N number N times the Reference. When the phase of the VCO has advanced one
cycle the loop divides by N-1 to remove a VCO cycle. In the following example, a VCO cycle 1s
removed every 10 reference cycles.

The Reference frequency is 100 kHz, the divide number is 1000.1, and the VCO frequency is
1000.01 MHz, a fractional multiple (1000.1) of the reference. Without the removal of a VCO
cycle every 10 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).
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L4
/,WITHOUT AEMOVAL OF ONE CYCLE
/

/
]

REMOVAL
OF ONE
CYCLE

PHASE DETECTOR OUTPUT

! ]
! 1
10 20

REFERENCE PERIODS XN (N= 1000 IN THIS EXAMPLE)
TIME IN USEC ———

Figure 3. The Output of the Phase Detector
Shown. Here is a Sawtooth Riding on a dc Voltage.

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), 2 Remove Cycle circuit is added in Figure 4. If a VCO cycle 1s
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.

A method of determining when the VCO has advanced one cycle of phase is needed. The Remove
Cycle circuit can then be triggered to remove a cycle. The fractional part of the VCO frequency
determines the time required for the oscillator’s frequency to advance one cycle of phase in
reference to 100 kHz x N. The time required is the period of F and corresponds to a number of
reference periods. In the example, the Signal Generator’s frequency is 100.01 MHz The divide
number is 1000.1, N= 1000and F=.1.

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 S.
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veco
REMOVE 100.01 MH2
CYCLE
COMMAND REMOVE
CYCLE
+N= 1000
REFERENCE

(100 kHz2)

DETECTOR

ONE CYCLE REMOVED

EVERY 10 REFERENCE
PERIODS

SRR

AVERAGE FREQUENCY= 100.1 MH2

14444

PHASE L o 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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{ > PHASE
REFERENCE DETECTOR
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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 uSec, 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 etc. 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 shown in Figure §.
A voltage controlled oscillator requires a clean dc 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 6 shows the waveform generated by the Phase Detector.

1.0

0.6 -

0.2

ACCUMULATED PHASE (CYCLES)

ul A 1 1 1 L | 1

0 2 4 6 8 10 12 14 16 18 20
REFERENCE PERIODS

Figure 6. 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 7 is added to
determine the voltage on each reference cycle to sum with the output of the Phase Detector.
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Model 3656B

veo
OVERFLOW REMOVE
CYCLE
N
REFERENCE
(100 kHz) PHASE
DETECTOR
ANALOG
PHASE
INTERPOLAT ION
FRAOM
M1 CROPROCESSOR
FRACT JONAL
. PHASE
AEGISTER ODER ACCUMULATOR

VOLTS ——

TIME —

DETECTOR
VOLTS —
|
1

PHASE
OuTPUT

TIME —==

AP
OuTPUT
VOLTS —=

TIME —=

Figure 7. Simplified Diagram of a Fractional-N Phase Lock Loop
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A3 Low Frequency Loop Assembly. The 50 MHz Reference Oscillator is a crystal oscillator that
is used to phase lock the Voltage Controlled Oscillators. Its output is divided down to provide the
100 kHz Reference to the Phase Detector. The rear-panel TIME BASE OUTPUT signal is a
jumper selectable frequency of 1, 5, or 10 MHz divided from the 50 MHz Reference Oscillator
and coupled through the Crystal Phase Lock Circuit. For Option 001, a 10 MHz
temperature-stabilized crystal oscillator is installed in the Signal Generator. The Option 00!
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 nSec pulses required for DCFM and ACFM
(in-band) Reset Timing.

Digital data is written from the main Microprocessor to the Low Frequency Loop Microprocessor
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.
Instruction and data is sent from the Low Frequency Loop Microprocessor to the Fractional-N
Controller which handles all instruction and data to lock the Low Frequency 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 determines the length of
time Phase Detector current is active and the voltage output of the Loop Integrator. 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, VCO frequency not an integer multiple of 100 kHz, the Analog Phase
Interpolation (API) 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. The voitage 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 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 off-set. Any difference in voltage is detected by the Tune Voltage
Sampler, converted by the A/D to set the bits of the FM Cal DAC.
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VCO FREQUENCY OUT= 100 MH2
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Figure 8. Low Frequency Loop Timing Diagram
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To have continuous Frequency Modulation both in the band width and out of the band width 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 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.

The FM Reset Timing and currents reset the Integrator. 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.

Table 1. Phase Relationship of the Integral Part of the VCO Frequency Times N
Relative to its Fractional Part as Expressed in Phase Advancement

No. of Ref. No. of Compieted Cycles of
Periods "~ Phase Advancement
(Fy = 100 khz | N X Fo’ = 100 MHz 4\ poe 5009 MHz [ on NFon N X F,
= 0.1 MHz) (N = 1000)
1 1000 1000.1 0.1 cycle of phase
2 2000 2000.2 0.2 cycle of phase
3 3000 3000.3 0.3 cycle of phase
4 4000 4000.4 0.4 cycle of phase
9 9000 9000.9 0.9 cycle of phase
10 10000 10001.0 1 full cycle of phase (360°)
11 1000 1000.1 0.1 cycle of phase
*N X F4 = Integer part of the VCO frequency.
“N.F = Integer and fractional part of the VCO frequency.
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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, e.g., (J2) .

Troubleshooting Help
Service Sheet BD1
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Digital Multimeter ..................... HP 3466A

Measuring Receiver ..................... HP 8902A

Sensor Module ..........coiiiiiiiiiiin HP 11722A

OsCilloSCOPE . .vvevvvverincrnnnernenenns HP 1740A

Oscilloscope Probe ...........cccvunenn HP 10040A

Function Generator ............ccoceeen. HP 3311A
‘ Low Frequency Loop Lock Check

The Low Frequency Loop can be checked from the front-panel to determine if the loop is locked
or unlocked. Enter the Keyboard-Invoked Tests and run Test 6 to determine the loop’s condition.
When the loop is locked a "1" is shown in the FREQUENCY Display window, and when it’s
unlocked a "0" is shown. : -

L] 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. ,

L 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.

° 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.

L] 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
instrument is initialized as in Power-On.

The red LED, A3DSS00 on the Low Frequency Loop Assembly (refer to Service Sheet 13), is lit

‘ when the loop is unlocked.
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(1) 50 MHz Reference Oscillator Checks

1.

Set the Signal Generator as follows:

Frequency ................. 500 MH:z
Amplitude ................. 0.0 dBm
Modulation . ............. Of f

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.

Connect the measuring receiver to the 50 MHz Reference output by removing WS from
A3J3. 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.

Select Frequency Modulation at the front-panel, press the FM key. Check the switched §
MHz at feedthrough capacitor A3C28 with an oscilloscope. If the S MHz square wave is
not correct go to Service Sheet 6.

Check the 100 kHz Reference pulse to the Phase Detector at connector A3J$ with the
oscilloscope. The pulse is a ringing 4 volt, 0.1 uSec pulse (including ringing) and occurs
every 10 uSec. If the pulses are not present go to Service sheet 16.

VCO Tune Voitage and FM Cﬁecks

Connect the digital multimeter to feedthrough capacitor A3C101 or A3W6 and measure
the dc voltage. It should be from 0 Vdc to +3 Vdc with the frequency set to 500 MHz
(Low Frequency Loop VCO’s frequency is 100 MHz). If the voltage is not correct go to
Service Sheet 14,

Increment the Signal Generator's frequency up and down 5 MHz which increments the
Low Frequency Loop VCO’s frequency up and down 5 MHz. The VCO Tune Voltage
should change approximately 1.2 volts for each step. Return the Signal Generator to 500
MHz. If the Low Frequency Loop VCO’s voltage and frequency change is not correct go to
Service Sheet 14.

Connect the digital multimeter to feedthrough capacitor A3JA1C101 (the +13 Vdc power
supply for the Low Frequency Loop VCO). The votage should be +13 +2 Vdc with the
noise less than 0.03 Vpkpk. If the voltage or noise is not correct, go to Service Sheet 9 or
Service sheet 25 (+15 Vdc power supply).
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4.

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 0.05 Vpkpk. If it is not correct, go to Service Sheet 14.

Connect the measureing receiver to A3A1J1 (VCO output). The frequency should be 100
MHz and the power level -9 to -7 dBm. If it is not correct go to Service Sheet 9.

Divider and Prescaler Checks

Check the Low Frequency Loop VCO’s frequency at A3TP29. The frequency should be
100 MHz (Signal Generator’s frequency 500 MHz). If the frequency is not correct go to
Service Sheet 10.

Check the Low Frequency Loop VCO’s frequency Divided-By-2 at A3TP30 and
divided-by-20 at A3TP31. If either frequency is not correct go to Service Sheet 10.

Set the Signal Generator’s frequency to 500.0011 MHz. Check the Remove Cycle pulse
input at A3W8§. If the pulse is not present go to Service Sheet 11.

4. Set the Signal Generator as follows:

Frequency ................. 500 MHz
Amplitude ................. Any
Moulation ................. ACFM, 99 kHz

Source .......coiiiiiiinnt. EXT

5. Set the function generator as follows:

Function .................. ‘Square Wave
Frequency ................. 100 Hz
Output Level .............. 1 V/P (HI and LO LED’s out)

Check the Add Cycle pulse at A3W7. If the pulse is not present go to Service Sheet 11.

Digital Control, Remove and Add Cycle, and Divide~By=N Counters Checks

Check the Cycle Start pulse at A3TP1S5. Refer to Figure 8 Low Frequency Loop Timing
Diagram. If the pulse is not present go to Service Sheet 1.

Check the VCO Divided-By-N.F. 100 kHz pulses, at A3J4. It should be a2 narrow
approximately +2 volt pulse every 10 uSec. If the pulse is not present go to Service Sheet
1l
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(J5) Integrator Set and Reset Checks

1. Check the + to -1 volt waveform at A3TP1 every 10 uSec. If it is not correct go to
Service Sheet 13.

2. Check the voltage waveform output of the Integrator at A3TP13. Refer to Figure 8. If the
waveform is not correct go to Service Sheet 12.

3. ©  Check the Bias Control pulse at A3TP10. Refer to Figure 8 (Bias Pulse). If the pulse is not
correct go to Service Sheet 11.

4 Check the API Control at A3TP7. TP7 should be Approximately +1 volt, 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. In-band frequency modulation is checked with the Low Frequency Loop locked.

2. Set the Signal Generator as follows:

Frequency ................. 500 MHz
Amplitude ................. Any
Modulation ................ ACFM, 5kHz
Source .................... EXT

3. Set the oscilloscope as follows:

TIME/DIV .................. 2 mSec
DISPLAY ................... Channel A
TRIGGER ................... Channel A
Channel A VOLTS/DIV ....... 0.2,dc

4. Set the function generator as follows:

Function ................. Square Wave
Frequency ................ 100 Hz
Output Level ............. 1 V/P (HI and LO LED’s out)
S Connect the oscilloscope to A3TP3. If the waveform at TP3 is not the same as shown in

Figure 9 go to Service Sheet 185.
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Figure 9. Oscilloscope Display of TP3 (dc 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 A3TPl4. Verify that the voltage changes when the Signal

Generator’s frequency is incremented 10 MHz above and below 500 MHz. If the voitage
does not change go to Service Sheet 14.
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SERVICE SHEET BD4
MICROPROCESSOR, KEYBOARD, AND DISPLAY SECTION

PRINCIPLES OF OPERATION

Al 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 Kkeyboard 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.

A1l1l Microprocessor, Memory, and HP-IB Assembly. The data bus (DO through D7) consists of
eight bidirectional lines which are used to transfer 8-bit, positive-true data to and from the
Microprocessor. The Microprocessor reads data from memory, the keyboard, and the HP-IB
interface. Information on the data bus is buffered as it enters or leaves the Microprocessor. The
Read/Write signal (R/W) from the Microprocessor is used to control the direction of data
transfer on the data bus. This signal is buffered by one of the Microprocessor Control Line
Buffers.

The address bus (AO through A1S5) 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/O Control changes six bits of parallel data
into serial data and clocks this data to the high frequency loop and output section (see BD2), the
low frequency loop (see BD3), and the display. It also clocks serial input data from the keyboard
to the Microprocessor.

The Halt input to the Microprocessor halts program execution, and the Reset input starts the
Microprocessor from a power-down condition. This signal sequence 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 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 JS (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 128 bytes of RAM and 16K 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.
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TROUBLESHOOTING

General

Service

Procedures for checking the Microprocessor, Keyboard, and Display sections of the instrument
are given below. The blocks or points to check are marked on the block diagram by a hexagon
with a check mark and a number inside, e.g., (J3).

Troubleshooting Help

Service Sheet BD1

Table 4-1. Abbreviated Performance Tests

Table 5-2. Post-Repair Adjustments

Test Equipment

HP-IB Controller ....................... Any
HB-IB Interface ........................ Any
Measuring Receiver ..................... HP 8902A

Power-On Sequence

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 frant-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 2 memory failure is detected, a RAM or
ROM error code will be dispiayed in the FREQUENCY Display window. The error code
remains displayed until any front-panel key is pressed. Refer to Table 3-1 for a listing of
the Power-On Error Codes. If the memory check was successful, the front-panel indicators
will display a carrier frequency of 100.00000 MHz, an output amplitude of -127.0 dBm,
and no modulation. All annunciators (except dBm) remain off. Table 1 lists the conditions
of the Signal Generator asa result of a successful initialization sequence.

Table 1. Initialized Conditions

Parameter

initialized Condition

Carrier Frequency

Output Amplitude

AM Depth

FM Peak Deviation

Carrier Frequency Increment
Output Amplitude Increment
AM Depth Increment

FM Peak Deviation Increment
Coarse and Fine Tune Pointer
Sequency Counter

All 10 Storage Registers

100.00000 MHz
-127.0 dBm
0%

0.0 kHz
10.00000 MHz
10.0 dB
1%

1.0 kHz
10.00000 MHz
0
100.00000 MHz and —127.0 dBm
with no modulation
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If the power-on sequence was not completed successfully, see Troubleshooting for Service
Sheets 1 7and 19. Perform signature checks for both Service Sheets.

(Z2)> Keyboard and HP-IB Checks

1. Connect the measuring receiver to the Signal Generator's RF OUTPU1 connector.
2. Connect the HP-IB controller to the Signal Generator’s HP-IB connector.
i 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 Service Sheets BD2, BD 3, or 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.
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SERVICE SHEET 1

HIGH FREQUENCY OSCILLATOR AND IF
PRINCIPLES OF OPERATION

General

The Voltage Controlled Oscillator (VCO) oscillates over a range of 494 to 990 MHz. It is tuned
over this range by a -7.§ to +12 volt triangular wave signal. The output signal passes through a
power splitter and i1s coupled to the RF Dividers (on the way to the RF Output) and to the High
Frequency Loop Assembly.

Within the High Frequency Loop, the VCO signal is mixed with the phase locked signal
(690-740 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) sideband to pass. The sampling bridge phase-compares the
sideband (a2 multiple of 50 MHz) with a 50 MHz reference signal. When the correct sideband
appears at the sampling bridge, the output from the Loop Amplifier (which up to now has been a
continuously changing voltage) becomes a fixed voltage. This voltage sets the High Frequency
Loop phase lock point. For more information, refer to the Search and Loop Amplifiers in Service
Sheet 2.

Voltage Controlled Oscillator

The tune voltage ramp and the phase lock voltage are supplied to the varicaps CR1 and CR2 by
the Loop Amplifier in conjunction with the Search Amplifier. This voltage is coupled into the
VCO by the low-pass filter composed of LS, L6 and C10. The low-pass filter also isolates the
VCO. Varicaps CR1 and CR2 tune the tank circuit which includes inductor L8. Capacitors C1 1,
C13 and C14 provide RF ground for the tank circuit. Varicap bias voltage of approximately -7.5
Vdc is obtained from voltage divider R20, R21 and the -15V (F2) supply. The output of the tank
circuit is coupled into the VCO transistor Q3 by capacitor C15% (C15* is a factory selected
value, refer to Table 5-1.) Transistor Q3 is dc biased by R20, R21, L10 and R23. Inductor L1!
causes 2 negative resistance to appear at the emitter of Q3 while C18 removes the negative
resistance effect of L11 at low frequencies. Resistor R22 and capacitor C20 moderate the
negative resistance effect looking into the emitter and reduce the Q of L11. Capacitors C19 and
C21 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 Q2 through capacitors C1, CS and the 6 dB isolation
pad R3, R4, and RS. The collector current of Q3 flows through R1 and R2 to dc bias the base of
QI. Since the emitter of QI is also connected to the +15V (F4) supply by R6, the emitter voltage
will be approximately 0.6 Vdc more positive than the base. The current in resistor R6 is
determined by the voltage difference between the +15 volt supply and the voltage at the emitter
of QIl. The current through R6 takes two paths. One path for the current is into the emitter of
Q1! and out at its collector. This current is multiplied by the common-base current gain of Ql
-which is approximately one. This is the base current for Q2. The other path for the current from
R6 flows through R8 and L3 and is the collector current for Q2. The actual base and collector
currents depend on the DC current gain of Q2. Therefore, the total current from R6 is the sum
of the base current and collector current of Q2. This is equal to the emitter current of Q2. The
result is that the bias circuitry gives accurate and stable control of the emitter current of Q2.
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Inductor L4 is used to match the collector to the output. Inductor L2, resistor RY, and capacitor
C7 are for collector-to-base feedback. Capacitor C9 is a frequency compensation capacitor for
Q2 emitter resistors R10and R11. Capacitors C2, C3, C4, and C6 are filter capacitors.

Power Splitter

Output of Q2 is coupled to the Power Splitter by capacitor C8 and a 2 dB pad which consists of
R12 R13 and R!4. One output of the Power Splitter goes to the RF Dividers which are located
on the A6 Assembly. The other output of Power Divider goes through the 6 dB pad which
consists of R16, R17 R19 and C!7 to Buffer Amplifier #2 which is located on the A4 assembly.
This output is used to phase lock the VCO. Coupling capacitor C17 passes the RF signal and
blocks the +15V (FS) from inductor I.12 which als> acts to block the RF signal. The RF signal
and +1 5V (F$) are both connected to Buffer #2 by the same wire. The Power Splitter also serves
to isolate the RF output path from the 690-740 MHz input to Mixer Ul.

Buffer Amplifier No.2

Output of the AS Assembly is ac coupled to the base of Q2 through 1100 MHz Low-Pass Filter
composed of L6, L7, L8, L9, C9 C10,and Clil. Capacitor Cl 4 blocks the +15V (F3) from the AS
Assembly. Resistors R4 and R3S form the voltage divider to dc bias the base of Q1. The current in
resistor R§ is determined by the voitage difference between the +1 5 Vdc supply and the voltage
at the emtter of Ql. The current though R8 takes two paths. One path is into the emitter of QI
and out at its collector. This current is multiplied by the common-base current gain of Q! which
1s approximately one. This is the base current for Q2. The other path for the current from R38
flows through R15 and L13 and is the collector current for Q2. The actual base and collector
current depends on the dc current gain of Q2. Therefore, the total current from R8 is the sum of
the base current and collector current to Q2. This is equal to the emitter current of Q2. The
result is that the bias circuit gives accurate and stable control of the emitter current of Q2.
Inductor L14 is used to match the collector to the output. Inductor L12, resistor R16 and
capacitor C18 are for collector to base feedback. Capacitor C13 and C15 are filter capacitors.
Buffer Amplifier #2 amplifies the VCO’s 494-990 MHz signal to about +35 dBm. The signal is
then ac coupled through the 450 MHz high-pass filter C21, C22, C23, L17, and L18 to one
input of Mixer Ul. The other input of Mixer Ul isa 690 to 740 MHz signal of approximately -2
dBm from the Frequency Multiplier Assembly A8. The factory selected pad, that consists of
resistors R6%* R7* and R10* reduces this signal to -8 dBm. The difference frequencies from
Mixer Ul are passed through the 260 MHz Low-Pass Filter which consists of inductors L19,
L21,L26and capacitors C33, C36, C38,and C41. The output of Mixer Ul is terminated by C30
and R23.C43and L28 form a notch filter which istuned to 300 MHz.

IF Buffer Amplifier

One of the IF sideband frequencies from Mixer [J1] is phase-compared to the 50 MHz Reference
to phase lock the High Frequency Loop. Refer to Table | tor a listing of these signals. Table 2
can be used with Table | to find the sideband for any frequency selected. At the 0 MHz (dc)
frequency, the Mixer acts as a phase detector. The IF Buffer Amplifier transistors Q3 and Q4 are
biased off until one of the Notch Filters is selected {turned off). When a notch filter control line
is pulled low by the output of the IF Drivers (See Service Sheet 2). the selected notch filter is
turned off by biasing on one of the diodes CR7, CR8, CRY9. CR10, or CR11 which shorts out the
series capacitor of the notch filter C53, C61,C64, C67,or C70. The notch filter that is turned
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off then becomes a parallel tuned circuit. It now is a bandpass filter for the selected IF
frequency. When the selected diode is biased on, current is drawn from the +15 Vdc supply
through resistor R29 which biases on transistor Q4. Transistor Q4 will bias transistors Q3 and Q5
on. Q3 will amplify the IF signal by approximately 6 dB and Q5 will ground any dc voltage from
Mixer Ul. Resistor R3! provides collector to base feedback in the IF Buffer Amplifier and
resistor R39 and capacitor C50 increase the gain at the high IF frequencies to compensate for
the increased losses in the input and output filters.

The DC Notch Filter Q5 is used when the VCO’s frequency to Mixer Ul is from 690 to 740 MHz
(the same as the input from the Frequency Multiplier Assembly A8). The two frequencies track
and the mixer functions as a phase detector. The mixer’s dc output voltage is proportional to the
phase difference of the two inputs. The output of Mixer U1 looks into a high impedance and not
into 50 ohms since the DC Notch Filter and the IF Buffer Amplifier are turned off.
Consequently, the voltage level is 6 dB higher in the dc notch range. Since transistors Q3, Q4 and
QS are all off, Q5 does not ground the dc voltage from Mixer Ul. The dc¢ voltage is sampled and
fed back to keep the VCO locked.

Table 1. Loop and IF Sideband Frequencies

Difference
High Frequency | Frequencies from | ‘Not Selected’ IF
VCO Output Mixing LF Loop Sideband

{MHz) Output and 800 (MH2)

MHz (MHz)
494-540 694-740 -200
540-590 690-740 -150
590-640 690-740 -100
640-690 690-740 -50
690-740 690-740 DC
740-790 690-740 +50
790-840 690-740 +100
840-890 690-740 +150
890-940 690-740 +200
940-990 690-740 +250

Table 2. RF Output versus HF Loop Output

Output Bandwidth (MHz)

Qutput Frequency

Divider (MHz2) Total IF Sideband

Mode RF HF Loop RF | HF Loop | RF | HF Loop

+1/Heterodyne 0.1-123.5 800.1-923.5 123.4 1234 50 50

+4 123.5-247 494-988 123.5 494 12.5 50
+2 247-494 494-988 247 494 25 50
+1. 494-990 494-990 496 496 50 50
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Sampling Bridge and Pulse Generator

The output of the IF Buffer Amplifier or the DC Notch Filter is the input to be sampled by the
Sampling Bridge. The S0, 100, 150, 200 or 250 MHz IF frequency is filtered by the 300 MHz
Notch Filter (C85, C86 and L40) and the !F Output Filter (L20, L22, L27, C35, C37, C80,and
C81). Resistor R24 and capacitor C79 provide a 50 ohm impedance looking into the Sampling
Bridge. 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
Generator where SO MHz pulses are generated by biasing the step recovery diode CR2 on and
off. The IF input to the Sampling Bridge is sampled every 20 ns for 1.5 ns. When CR2 is biased
off. inductors L15 and L16 turn the Sampling Bridge on for 1.5 ns. The sampled output is stored
in capacitors C28 and C29, and the dc voltage is applied to the 13 MHz Low-Pass Filter through
R27. When the level of the voltage from the sampler is changing at a rate greater than 30 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 consists of Q6 and
Q7, is a voltage follower feedback amplifier which functions to increase the bandwidth of the
sampler. Transistor Q7 and FET Q6 are always turned on. Approximately S 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 s 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 ot Q6 and Q7. A portion of the current is supplied by Q6 and the
remainder is collector current from Q7. This voltage change is also coupled through Cl6 to
increase the sampler bandwidth.
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SERVICE SHEET 1
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, e.g., @ . Fixed voltages are
shown on the schematic inside a hexagon, e.g., . Transistor bias voltages are shown
without tolerances.

Troubleshooting Help
Service Sheet BD2
Table 4-1. Abbreviated Performance Tests

Table 5-2. Post-Repair Adjustments

Test Equipment

Measuring Receiver .......... HP 8902A
Sensor Module ................ HP 11722A
Digital Multimeter ........... HP 3466A
Frequency Counter .......... HP 5328A
Adapter Probe ............... HP 1250-1598

Adapter N(f) to BNC(m) ..... HP 1250-0077
Adapter BNCI(f) to BNC(f) ... HP 1250-0080
Cable BNC(m) to SMC (f) .... HP 08662-60075

(D Voltage Tuned Oscillator Check

L. Check the bias voltage on A5Q3.
2. Connect the frequency counter to ASTPS 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:
Frequency .............. 500 MHz
Amplitude .............. -10dBm
Modulation ............. off
S. Verify that the oscillator frequency is within +1000 Hz, and that the TUNE voltage is

within tolerance for each frequency shown in Table 3.
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SERVICE SHEET 1 (cont'd)

Table 3. VCO Frequency versus Tune Voltage

Oscillator Typical Tune* | Tune Voltage*
Frequency (MHz) | Voitage (Vdc) | Tolerance (Vdc)
500.0000 -6.515 -6.9 to —-6.0
510.0000 -6.328 -6.7 to -5.8
520.0000 -6.127 -6.5 to -5.6
530.0000 -5.912 -6.3 to -5.4
540.0000 —5.688 -6.1 to —5.6
550.0000 -5.450 ~5.9 to -5.0
715.0000 -0.905 -3.0 to +2.5
990.0000 +6.945 +2.5 to +12
*Voltage measured at TUNE signal location (white/black/orange
wire).

(J2) Buffer Amplifier No. 1

1. Check the bias voltages on transistor ASQ! and Q2.
2 Set the Signal Generator as follows:
Frequency .............. 500 MHz
Amplitude .............. =10 dBm
Modulation ............. Off
LN Set the measuring receiver with the sensor module precalibrated as follows:
Measurement ........... RF POWER
Display ................. LOG
4. Zero the measuring receiver and watit 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. 4t some frequencies the
decrease is 3 dB, and at others it is less than 3 dB.

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.
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SERVICE SHEET 1 (cont’d)

(J3 Buffer Amplifier No. 2

1. Check the bias voltages on A4Q1 and Q2.
2. Set the Signal Generator as follows:
Frequency .............. 500 MHz
Amplitude .............. -10dBm
Modulation ............. Off
3 Set the measuring receiver with the sensor module precalibrated as follows:
Measurement .......... RF POWER
Display .....c.......... LOG
4. Zero the measuring receiver and wait for the zero LED to go out.
S. 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.

%>  IF Input Filter

1. Set the Signal Generator as follows:
Frequency .............. 500 MHz
Amplitude .............. =10 dBm
Modulation ............. Off
2. Set the measuring receiver with the sensor module precalibrated as follows:
Measurement .......... RF POWER
Display ................ 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 6 by using the

appropriate cables and adapters. Verify that the power levels are correct.

{5 IF Buffer Amplifier

1. Set the Signal Generator as follows:
Frequency .............. 500 MHz
Amplitude .............. -10dBm
Modulation ............. Off
2. Measure and verify the voltages shown in Table 7.
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3 Disconnect the TUNE voltage to the A5 High Frequency Oscillator Assembly. Measure
the voltage at TP8. It should be 0.000 £0.005 Vdec.

{J&) Notch Filters

1. Set the Signal Generator as follows:
Frequency .............. 500 MHz
Amplitude .............. =10 dBm

Modulation ............. Ooff

t~

Connect the frequency counter to TP8 by using the appropriate cables and adapters.

3 Measure and verify the IF Output Filter select voltages in Table 8.

(JT) Pulse Generator, Sampling Bridge

1. Set the Signal Generator as follows:
Frequency .............. 500 MHz
Amplitude .............. -10dBm
Modulation ............. Off
2. " Set the measuring recetver with the sensor module precalibrated as follows:
Measurement ........... RF POWER
Display ................. 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 9 by using the

appropriate cables and adapters. Verify that the power levels are correct.

5. Ground A4TP13 (refer to Service Sheet 2) and disconnect the TUNE voltage to the
High Frequency Oscillator Assembly AS. Remove the @ wire from the feedthrough
capacitor A4C44 to pin 5 of A4USA. Verify that the voltage at the feedthru A4C44 1s
0.000 £0.010 Vdc. .

Table 4. Buffer Amplifier No. 1 Power Levels

Test Point Power Level (dBm) Circuil 0 .
est Foin Closed Circuit Open Circuit* reult Upened By

ASTP1 -4.00 to —10.00 | +2.00 to —4.00 Remove jumper to A4
ASTP2 |+6.45to +0.45 | +8.00 to +2.00 Remove jumper to A6
ASTP3 +445t0 -1.55 | +7.15 to +1.15 Remove jumper to A4
ASTP5 |+3.65to -2.35 | +4.50 to —1.50 | Unsolder base of A5SQ2

“The circuit is opened by unsoidering one end of the component(s) or jumpers and lifting the
unsoldered end from the printed circuit board.

[~
)
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SERVICE SHEET 1 (contd)
Table 5. Buffer Amplifier No. 2 Power Levels

Test Point Power Level (dBm) ircuit 0 48
est Poin — rcuit Opene
Closed Circuit Open Circuit* P y
A4TP2 -5.0t0 -11.0 — —_
A4TP3 -15t0 -95 -2.0 Remove A4R6 and R7
A4TP4 +55t0 -0.5 — -

“The circuit is opened by unsoldering one end of the component(s) or jumpers and lifting the
unsoidered end from the printed circuit board.

Table 6. IF Input Filter Power Levels

Test Point Power Level (dBm) Circuil 0 48
est Poin reui ene
Closed Circuit Open Circuit* P y
A4TPS -15.5 to —-19.5 -11.5to =155 Disconnect A4C30, L19
A4TP6 -18.0 to —22.0 -14.0 to —-18.0 Disconnect A4C47, L30

“The circuit is opened by unsoldering one end of the component(s) and iming the unsoldered end
from the printed circuit board.

Table 7. IF Buffer Amplifiers Biasing

Signal Bias A4Q3 (Vdc) Bias A4Q4 (Vdc) Bias A4Q5 (vdc)
Generator
Frequency E B c E B c E B c

500 MHz | +0.14 +0.89 +4.82 [ +10.47 | +9.79 | +2.27 0.00 +0.74 grd
700 MHz 0.00 0.00 | +14.06 | +14.06 | +14.06 0.00 0.00 0.00 grd
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Table 8. IF Output Filter Select Voltages

Signal IF Output Filter Select Voltage*
Generator (Vdc) at IF SEL Inputs Z'te%:?r?fg
Frequenc
(MHz) | | 250 | 200 | 150 | 100 | 50 | (MHa)
500 140 | 0.9 | 14.0 |{ 14.0 | 14.0 200
550 140 | 140 | 0.9 | 14.0 | 14.0 150
600 140 | 140 | 140 | 0.9 | 14.0 100
650 140 | 14.0 | 140 | 140 | 0.9 50
940 0.9 | 14.0 | 14.0 { 14.0 | 14.0 250
700 14.0 | 14.0 | 14.0 | 14.0 | 140 DC
*IF Fiitsr 'not selected’ when voitage is 0.9 Vdc.

Table 9. Pulse Generator and Sampling Bridge Power Levels

Muodel 36568

Power Level (dBm)

Test Point — Circuit Opened B
Closed Circuit Open Circuit* P y
A4TPS8 -9.0 to -13.0 _— _
A4TP9 +118to +7.8 +15.0 to +11.0 Disconnect A4R1, R2

“The circuit is opened by unsoidering one end of the component(s) and lifting the unsoldered

end from the printed circuit board.
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SERVICE SHEET 2
HIGH FREQUENCY LOOP AMPLIFIER AND CONTROL

PRINCIPLES OF OPERATION

General

The Loop Amplifier, USA, functions as an integrator within the loop bandwidth (less than 50
kHz). The Search Amplifier, USB, functions as a comparator. When the search mode is entered,
the input from the sampler (positive input to USA) begins to change. The comparator input
USB-pin 3 foilows the output of USA. When the reference level (-3.75 Vdc) is reached, the
comparator output switches to the opposite polarity which places a voltage differential across
C73. C73 begins to discharge and the voltage again approaches the comparator’s reference level.
This continued action of the comparator and integrator produces a linear triangle waveform. It is
used to sweep the voltage controlled oscillator across its frequency range while searching for the
loop lock point. When phase lock occurs, the input voltage from the sampler becomes a dc level.
The input to the comparator no longer changes, the switching action of USB stops, and the
sweeping output of USA (the VCO’s tune voltage) stops. The VCO output frequency is now
essentially fixed and phase locked.

Loop and Search Amplifiers

The Loop Amplifier, USA, is a non-inverting unity gain amplifier for frequencies greater than
50 kHz, and an integrator for frequencies less than 50 kHz. The phase lock loop does not require
additional gain above 50 kHz for phase lock operation. The input signal level from the sampler is
at a higher level than necessary for the Voltage Controlled Oscillator’s sensitivity. Resistor R72
and capacitor C78 reduce this level by 6 dB. Since the Loop Amplifier does not have any dc
feedback, the dc gain is open loop. AC feedback is by capacitor C73. The higher frequencies are
coupled directly to the VCO Tune line through capacitor C77. The VCO Tune line applies the
TUNE voltage to the Voltage Controlled Oscillator across R70, R71 and RS54 and to the positive
input of Search Amplifier USB through resistor R69.

Search Amplifier USB functions as a comparator. The negative input of USB is fixed at
approximately -3.75 Vdc by resistor R73 and R74. The voltage at pin 1 will be near either -14
Vdc or +14 Vdc. This change in voltage of U5SB will be integrated by USA to generate both a
negative and positive "ramp” VCO Tune Voltage to sweep the Voltage Controlled Oscillator.
Therefore, USA and USB form a triangle wave generator with an output from USA that will
sweep from approximately -7.5V to +12V.

See the waveforms in Figure 1. The loop is unlocked and the positive input to US5SB is more
positive than -3.75 Vdc. The output of USB is switched to +14 Vdc. The VCO is swept across its
frequency range (990 to 494 MHz). At time T1 the comparator USB has just changed state.
CR 16 is biased on and CR17 is biased off. At time T2 the positive input to USB becomes more
negative than the negative input and the output switches to =14V, CR16 is biased off, CR17 is
on and the positive input to USB is pulled to -8.7V. During this time the instrument would
normally have locked. At time T3 the positive input to USB becomes more positive than the
negative input and the output changes to +14V, CR16 is biased on, CR17 is biased off and the
positive input of USB is pulled to +6 volts. This cycle is repeated until a locked voltage is
received from the sampler.
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Under normal circumstances, the maximum lock time is one ramp or 1.5 ms. When the lock point
is reached the output voltage of the Sampling Bridge and Sampling Amplifier will be a dc
voltage to lock the loop and fix the VCO frequency. The Loop and Search Amplifiers stop
functioning as a triangle wave generator. The voltage on the Tune line is fixed except for small
changes. The positive input to USB is fixed and the output will stay at -14 or +14 Vdc, and the
negative input to USA has an offset voltage of 20 mVdc from the current flow through R62,
RS59. R76, RS8, and R5S5. USC acts as a unity gain buffer betwecn the offset adjust and USA.
The offset voltage prevents the loop from locking at invalid lock points.

The SEARCH SELect logic control from the Microprocessor is connected to the negative input of
USB. This reference input sets the output of the Search Amplifier to either +14 volts or -4
volts. Thus the Loop Amplifier integrator "ramp" will be in the right direction for phase lock in
the minimum time (1.5 ms maximum). For example. if the VCO frequency is 5§00 MHz and is
changed to 600 MHz, the sweep should go up in frequency from 50N MHz to 600 MHz. The logic
level of SEARCH SEL will be high which sets the output of USBE to -14 volts and causes the
Tune voltage to sweep the VCO up in frequency.

Sideband Comparators

Sideband comparator USD and exclusive-OR gates UoA -D deternune if the instrument will lock
at a frequency above or below 715 MHz. The 715 MHz adjustment sets the reference voltage
equal to the positive input of USD with the instrument set to 715 MHz. Let’s look at an example
where an input frequency of 900 MHz is selected. The Low Frequency Loop oscillator is tuned to
100 MHz. The 200 MH7 Notch Filter is 'not selected” This action passes only the 200 MHz IF
sideband. All the other sidebands are ‘selected’ which effectively filters them out. The input
frequency to the mixer A4U 1 (refer to Service Sheet 1) will be 700 MHz. The VCO frequency is
being swept since the loop is not locked. At the previous frequency, the VCO was tuned to 494
MHz. As the VCO sweeps through 500 MHz, the IF is 200 MHz and the loop wants to lock.
SIDEBAND C SEL is set to logic level one, which passes the sideband above 715 MHz. This
prevents the loop from locking below 715 MHz. As the VCO sweeps up to 900 MHz, the 700
MHz input is subtracted from the VCO frequency to yield the 200 MHz intermediate frequency
and the loop locks. '

Under the preceding conditions, both inputs to exclusive-OR gate U6D will be high so the output
is low. Both inputs to U6A will be low so the output is low. Both inputs to U6B will then be low
(output of UGA and U6D) so the output will be low. CR18 will be on and TP1 6 is approximately
+0.6 Volts so CR19 will be off. The VCO sweep voltage will be in a positive direction so the
negative input to sideband comparator USD is also swept in the positive direction. The 715 MHz
adjustment is adjusted so at 715 MHz both inputs to USD are equal. Therefore, with CR19 off,
the positive input to USD is fixed by divider R51, RS$2, R53 between +15 and -15 volts. So
below 715 MHz the positive input will be more positive than negative input of US5D. Qutput of
USD will be approximately +121 volts and the corresponding input to exclusive-OR gate U6C
will be high. The output will be high which turns on Sicteband Switch Q10 and grounds the phase
detector output to the low impedance output of USC. I'he VCO can not lock at 500 MHz. As the
VCO sweeps through 715 MHz, the output of comparator USD switches, the output of USC goes
low and Q10 is turned of f allowing the loop to lock.
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Gain Compensation

Frequency change of the VCO is not linear with respect to voltage. Transistors Q8 and Q9 are
used to compensate for this non-linear relationship. The collector of Q9 is low (0 volts dc) when
the 200 MHz IF Notch Filter is 'not selected’; the collector of Q8 is low when the 150 MHz IF
Notch Filter is 'not selected’. Both the base-emitter junctions of Q8 and Q9 will be forward
biased when the VCO frequency is below 715 MHz, the output of USD will be +12 Vdc. Resistors
R56 and R57 are a voltage divider for the dc bias voltage to the base of Q8 and Q9. When the
VCO frequency is 500 MHz, Q9 is biased on and resistor R67 and C75 increase the attenuation
of the VCO tune voltage. When the VCO frequency is 550 MHz, Q8 is biased on and resistor R68
and capacitor C76 increase the attenuation of the VCO tune volitage.
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SERVICE SHEET 2

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, e.g, (1) . Fixed voltages are shown on the schematic inside a hexagon e.g.
(2V£0.2V). Transistor bias voltages are shown without tolerances.

Troubleshooting Help
Service Sheet BD2
Table 4-1. Abbreviated Performance Tests
Table §-2. Post-Repair Adjustments
Test Equipment
Digital Multimeter ...................... HP 3466A
Oscilloscope ......cooviviiiiiininnn... HP 1740A

{ZI> HF Loop Data Storage/Drivers

1. Set the Signal Generator as follows:
Frequency .............. S00kHz
Amplitude .............. -10dBm
Modulation ............. off
2. Enter frequencies in order as listed in Table 1 beginning with 500 MHz.
3 Measure the digital voltage levels at the outputs of U2, U3 and U4 as indicated.

(2> Exclusive-OR Gate A4U6

1. Set the Signal Generator as follows:
Frequency .............. 500 MHz
Amplitude .............. -10dBm
Modulation ............. Off
2. Measure the digital voltage levels at each frequency listed in Table 2.
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Table 1. IF Notch Filter Select®

Model 36536B

Signal Digital Level**

Frequency

Generator SEARCH IF SEL (H) Notch Filters

Sideband

(MHz) | SEL(H) [ 250 | 200 | 150 -

100

C SEL | B SEL

500
550
600
650
700
900
950
800

rITIIIIr
IrIIIITIX
IIrITIIIIXr
IIIIXIIICI

rFrITIIIrITx

IIIIrCrIITX

IXTICrrrCr

rrrrIIIZX

selected’ in order to pass the required frequency.

A4U3 H>+13 Vdc L<+0.5 Vde.

*A notch filter that is selected “filters out” that IF sideband. Therefore, the required IF sideband filter is ‘not

*Digital Levels are as follows: AdU4 H>+2 Vdc L<+0.5 Vdc, A4U2 H>+3.5 Vdc L<+1.5 Vdc and

Table 2. A4U6 Digital Voitage Levels

Generator

Signal UGA-Pin U6B-Pin UGC-Pin

Frequency
(MHz)

ey

10

500
900
715

I

Feel e
rrxl| w
rez| o
IrI| o
Trr| o
rer| o

IrxT ["-}

IrXI

IrXx

Search Amplifier, Loop Amplifier, Sideband Comparator, and Sideband Switch

Set the Signal Generator as follows:

Frequency ................... 500 MHz
Amplitude ................... -10 dBm
Modulation .................. Off

Disconnect the TUNE voltage to the VCO.

Verif'y that the waveforms of Figure | are correct.
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SERVICE SHEET 2
TROUBLESHOOTING USING SIGNATURE ANALYSIS

This is an alternate method of troubleshooting Service Sheet 2 circuits. Note that digital
information from the Microprocessor and related circuits must pass through the circuits shown
on Service Sheet 5 before they get to circuits on Service Sheet 2. Be sure that the signatures on
Service Sheet 5 are correct before trying to isolate an incorrect signature in these circuits. If
signatures on these circuits are correct, the problem may be in the controlled circuits. In this case,
use the troubleshooting information preceding this paragraph or refer to the troubleshooting
information found on Service Sheet BD2.

Test Equipment

Signature Analyzer ........ HP 5005A
Purpose. Verify correct data transfer from the Microprocessor to the High Frequency Loop.

Setup. Connect the signature analyzer as follows:

1) GND to "GND" (A11TP3, refer to Service Sheet 17).
2) CLK to "SA4" (A11TP10, refer to Service Sheet 18).
3) START to "SA 5" (A11TP13, refer to Service Sheet 18).
4) STOP to "SAS" (A11TP13, refer to Service Sheet 1 8).

Set the controls as follows:
1) START-NEGATIVE EDGE
2) STOP-POSITIVE EDGE
3) CLK-NEGATIVE EDGE
Set up the Signal Generator as follows:
1) Set switch A11S1C to the L/K position (refer to Service Sheet 17).
2) Set switch A11S1B to the DSA position (refer to Service Sheet 17).

3) On the A6 Output Assembly board, short TPS and TP6 to TP4 (refer to Service
Sheet 5).

Initialize. Briefly connect A11TP4 (NMI) to A11TP3 (GND) (refer to Service Sheet 17).
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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 3 is incorrect, this has
probably happened. Restart the test by briefly
connecting A1ITP12 (RESET) to AlITP3 (GND).
Then briefly connect AlITP4 (NMI) to 41ITP3
(GND).

Probe. Connect the signature analyzer probe to each node indicated in Table 3. Verify that each
signature is correct and stable.

Disconnect the jumpers between A6TPS and A6TP6 to A6TP4. Reset switch A11S1C back to the
R/R position, and switch A11SIB back to the DIAG position. Reset the Signal Generator by
pressing the "SHIFT" key, and then pressing the "0" key.

Table 3. High Frequency Loop Signatures

Note Correct Signature | Comments
+5V F84P
U4 #3° . FB4P SIPO CLK
U4 #2° 744F HF DATA
Ud#4 U2#2 HA4C SRCH SEL
Ud#5 U2#4 PH25 250 MHZ
U4#6 U2#6 U692 200 MHZ
U4#7 U2#10 uc49 150 MHZ
Ud#14 U2#15 UHA4 100 MHZ
U4#13 U2#12 7PH2 50 MHZ
Ud #11 13C0 SIDEBAND B
U4 #12 cue9 SIDEBAND C
“This signature is the same as the +5V signature; the probe should
blink.
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TUNE
VOLTAGE

TP10
VOLTAGE

| SS— Jj S— |
| l | | |
99()I MH2 494|MH1 990|MH2 494 MHz2 990 MH:
t tli t3
r* ms >l

Figure 1. Unlocked High Frequency Loop Waveforms
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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 Mixer are phase locked to the 50 MHz reference. Therefore, the Mixer’s
output serves as a reference to lock the High Frequency Loop. The 800 MHz output is also
applied to the Output Assembly (refer to Service Sheet $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 QS8, the first multiplier stage. Subsequently, the 50 MHz is doubled four times to a
frequency of 800 MHz.

Each of the four multiplier stages (Q8, 7, 6, and 5) is dc biased so the transistor operates in its
non-linear region thus generating harmonics. The output of each stage is filtered by a bandpass
filter at 100, 200, 400, or 800 MHz. This passes the doubled frequency and filters out the input
frequency and other harmonics. Since the stages are electrically equivalent, only the first stage
will be discussed in detail. Note, however, that the 800 MHz filter utilizes printed circuit trace
capacitors and inductors instead of discrete capacitors-and inductors.

Resistors RS and R6 divide the +5 Vdc supply voltage to dc'bias the base of Q8 at approximately
+1.0 Vdc without the 50 MHz signal connected. Resistor R7 is the emitter bias resistor. Capacitor
C6 bypasses the ac emitter signal to ground. Inductor L2 is an RF choke, capacitor C3 is an RF
bypass and 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 U1l

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 15 to dc bias the base of Q4. Since the emitter of Q4
1s also connected to the +5V(F) supply by resistor R18, the emitter voltage will be approximately
0.6 Vdc more positive than the base. The current through resistor R18 is determined by the
voltage difference between the +5 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 C135, C20, C21, and CS58 are RF bypass capacitors. Capacitor C24 ac couples the
output of Buffer Amplifier No.l to Mixer Ul. The other input to Mixer Ul is the 60 to 110
MHz from the Voltage Controlled Oscillator (refer to Service Sheet 9). The difference output of
690 to 740 MHz is ac coupled to Buffer Amplifier No. 2.
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Buffer Amplifiers No. 2 and 3

The dc current flowing through resistors R25 and R 26 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 whils 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 1s 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.
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TROUBLESHOOTING

Procedures for checking circuits of the A8 Frequency Multiplier Assembly are given below. The
areas or points to check are marked on the schematic by a hexagon with a check mark and a

number inside, e.g, (Z3) . Fixed voltages are shown on the schematic inside a hexagon, e.g,
. Transistor bias voltages are shown without tolerances.

Troubleshooting Help
Service Sheet BD2
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Measuring Receiver ...................... HP 8902A

Sensor Module ..................cooiiilll, HP 11722A
Digital Multimeter ....................... HP 3466A
Adapter-Probe ............cviiiiiiiinntn, HP 1250-1598
Adapter N(f) to BNC(m) .................. HP 1250-0077
Adapter BNC(f) to BNC(f) ................ HP 1250-0080
Cable BNC(m) to SMC(f) ................. HP 08662-60075

{J1D> Muitiplier Stages Bias Voltages
1. Set the Signal Generator to any frequency.

2. Measure and verify the bias voltages as indicated in Table ! with and without the SOMHz
Reference Oscillator input signal connected.

{2 RF Levels

1. Set the Signal Generator as follows:
Frequency ................ Any
Amplitude ................ Any
Modulation ............... Off
2. Set the measuring receiver with the sensor module precalibrated as follows:
Measurement .............. RF POWER
Display «...covvvvvinea... Off
3 Zero the measuring receiver and wait for the zero LED to go out.

4. Check the 50 MHz Reference Oscillator input to the Frequency Multiplier Assembly.
Disconnect coax cable W5 from A8J8, and connect the sensor module to A3J8 using the
appropriate cables and adapters. The level should be +16 to +19 dBm and the frequency
should be 50 MHz £100 Hz
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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
Qs8-8 +1.0 +1.0
Q8-C +5.0 +5.0

Q7-E (J2-Pin 4) +0.8 +0.23 to 0.47
Q7-B +1.0 +1.0
Q7-C +5.0 +5.0

Q6-E (J2-Pin 6) +0.8 +0.23 to 0.47
Q6B +1.0 +1.0

Q5-E (J2-Pin 8) +0.8 +0.23 to 0.47
Q5-B +1.0 +1.0
Qs5-C +5.0 +5.0

Reconnect WS to the A3 assembly.

Model 3656B

Check the 60 to 110 MHz Low Frequency Loop input to the Frequency Multiplier
Assembly. Disconnect coax cable W3 from A3A1J1, 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 A3 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 .Addapter 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.
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Table 2. RF Power Levels

RF Power Levels (dBm) at Measurement Locations
Conditions w10 TP3 TP2 TP1 | A8 Output o FL1
All Cables Connected | +7 to +1 +8 to +2 +8to+2 |-20to —14 +6 to +0
W10 Not Connected +9 to +5 +9 to +5 +9 to +5 -_ —_
Jumper Removed -_— - —_ -14 to —-10 —_
Filter Not Connected — —_ - -— +5 to +1
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OUTPUT

PRINCIPLES OF OPERATION
General

The 494 to 990 MHz signal from the High Frequency Oscillator is input to the RF Dividers. The
signal is divided by one, two or four depending on the frequency selected at the front-panel. The
signal passes through the PIN Diode Modulator to the inputs of the Voltage~Tuned Filters. The
signal is passed through one of the three filters as determined by the selected frequency. The
filter output is amplified and coupled to the output attenuator and the Automatic Level Control
(ALC) Loop.

In the ALC loop, the RF signal level is detected and compared to the dc component of the AM
Reference level input. The difference is amplified and coupled back to the PIN Modulator which
acts as a current controlled attenuator. The loop serves to hold the output at a constant level.

RF Dividers

The 494 to 990 MHz oscillator output signal from the High Frequency Loop Buffer Amplifier
(-3 to +4 dBm) is applied to the Output Assembly. The signal is ac coupled by C1 into the RF
Dividers where it is divided by one, two or four depending on the output frequency selected at
the front-panel. The RF Dividers divide~-by-one when an output frequency from 494 to 990
MHz, or less than 123.5 MHz is selected. The RF Divider divides-by-two when an output
frequency from 247 to 494 MHz is selected. It divides-by-four when an output frequency from
123.5 to 247 MHz is selected.

When the RF Divider is configured to divide-by-one, the logic output of the Band Select Drivers
for a divide~-by-one is set low by the third bit of RF Word 2, (refer to Service Sheet 5). With the
divide-one control line low, diodes CR3 and CR4 are turned on and the signal is coupled by C13
to the PIN Modulator. CR1 is turned on and the input at pin 4 of U1 is disabled.

In the divide~by-two configuration, the second bit of RF Word 2 sets the divide~by~-two control
line low and diodes CR2 and CRS are turned on. With diode CR2 turned on, C2 couples the
input signal to Ul where it is divided by two. The output at pin 10 of Ul is dc coupled to QL
The output of Q1 is coupied to the PIN (diode) Modulator by C11 and C12. Inductors L6, L7, L8,
L14,and L16 are RF chokes that pass the dc control voltages and block the RF voltages.

In the divide-by-four configuration, the first bit of RF Word 2 sets the divide-by-four control
line low and diodes CR2, CR6 and CR7 are turned on. The input signal is applied to Ul which
functions the same as in the divide-by-two mode. The output at pin 11 of Ul is applied to the
input of the second divider pin 7 of U2. Divider U2 is activated when CR6 is turned on so U2
pin 9 is pulled low. The output of U2 is coupled by C14 and C21 to the PIN Modulator.

PIN Modulator

The PIN Modulator consists of three series PIN diodes CR13, CR14 and CR18. There is a 20 ohm
transmission line between CR13 and CR14 and between CR14 and CR!8. PIN diodes function as
current controlled RF resistors where the RF resistance is inversely proportional to the current
through the diodes. Approximately 50 mA of current through the diodes causes them to appear
as shorts, and the 20 ohm transmission lines causes a small mismatch resulting in an insertion loss
of about 2 dB between the modulator’s input and output.
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With less than 50 mA, the diodes appear as resistors of several hundred ohms. The transmission
line appears as a large capacitance. In this condition the frequency response would roll off at 6
dB/octave for a total of 18 dB for the three octaves. The input inductor L17 and resistor R16,
the output inductor L 13, resistor R19 and capacitor C23 function to compensate the frequency
response by increasing the input and output impedance at the higher frequencies. At the lower
frequencies the impedance is a few hundred ohms with a small reactance in series which
decreases the gain at the lower frequencies. 1he modulator flatness ove:r the three octaves is
reduced to approximately +3 dB.

The PIN Modulator is enclosed in a waveguide~beyond-cutoff filter that isolates the input from
the output and provides 70 dB of dynamic range.

Voltage-Tuned Filters

Three voltage~tuned low-~pass filters pass the 123.5 to 990 MHz output of the PIN Modulator to
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 Qutput Amplifier. The tune
voltages for all the filter’s are derived from the VTF TUNE line of the A4 Assembly's Loop
Anplifier (refer to Service Sheet 2). The VTF TUNE voltage is dependent on the frequency
selected and is offset, amplified. and applied to the correct Voltage-Tuned Filter by the VTF
Drivers (part of the A6 Assembly. refer to Service Sheet 5). The +3 to +15 volts that tunes each
Voltage-Tuned Filter, tracks the TUNE voltage for the VCO as the oscillator is tuned from 494
to 990 MHz. Since the Voltage-Tuned Filters are low-pass filters, it is not a problem if the filter
selected i1s tuned to its highest frequency before the Voltage Controlled Oscillator reaches its
highest frequency.

The VTF Drivers turn on the selected input and output diodes of the Voltage-Tuned Filters.
These are CR20 and CR36, CR19 and CR35 or CR2! and CR34. The current that biases on the
input and output diodes is returned to the =135 volt supply by the Voitage-Tuned Filters input
resistors R21 and R98 aud output resistor R29.

When a Voltage-Tuned Filter is not selected, the varactor diodes and parallel diodes at the input
and output are forward biased by the current through R24, R25 or R26. This tends to increase
the isolation of the unused filters. Note that the input and output diodes are biased off. Inductors
L22,1.23 and L24 are RF chokes.

The VTF TUNE voltage of +3 to +15 volts will vary the capacitance of the varactors
approximately 7 to 32 pF in the 247 To 494 MHz Voltage-Tuned Filter and the 123.5 To 247
MHz Voltage~-Tuned Filter, and approximately 3.5 to 8 pF in the 494 To 990 MH:
Voltage-Tuned Filter.

Output Amplifier

The output of the Voltage-Tuned Filters is ac coupled to the Qutput Amplifier by capacitors
C33. Capacitors C28 matches the output of the Voltage-Tuned Filters to the input of the
High-Band Output Amplifier.

The High-Band Output Amplifier functions as a two stage amplifier with 26 dB of gain from
123.3 MHz to 990 MHz. The first stage consisting of transistor Q2 hac 8 dB of gain. The second
stage consisting of transistors Q3 and Qo6 has 18 dB of gain. The two transistors function together
for flat gain over the required frequency range.
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The first stage is a common emitter feedback amplifier. The collector of Q2 is biased at +5 volts
and its base is biased 4.3 volts below the collector by zener diode CR47. Resistor R34 and
inductor L31 provide a dc path for base current and with capacitor C34 provides
collector-to-base feedback. Collector-to-base feedback maintains a constant gain and impedance
at lower frequencies. The emitter of Q2 has three chip resistors (R37, R38 and R39), and a bypass
capacitor C35. The three resistors are used to reduce the inductance at the emitter, and the
capacitor provides some emitter bypassing at high frequencies to improve flatness.

The second stage circuits of Q3 and Q6 function together for flat gain frequency response over
the frequency range of 123.5 MHz to 990 MHz. Transistor Q3 and its circuits are a common
emitter feedback amplifier. The collector of Q3 is also biased at +§ volts and the circuit
components have the same function as those of transistor Q2. The collector-to-base feedback of
Q3 is increased and gives it a lower input and output impedance. Transistor Q6 and its circuits is
a common emitter feedback amplifier. Transistor Q7 provides active bias for Q6. Transistor Q7 is
biased on by +9.6 volts divided from +15V (F2) by resistors R48 and R49. Q7 emitter voltage is
then approximately +10.2 volts and current flow through Q6 will influence this emitter voltage.
A current flow increase through Q6 decreases the emitter voltage. This reduces the current
through Q7 reducing the bias voltage at the base of Q6. Therefore, the current through Q7 is
reduced. The net effect is that Q6 provides negative feedback to Q7.

The Output Amplifier is ac coupled by C43 to the attenuator (through RS54 and C70), and to the
Output Detector of the ALC Amplifier. Resistor R54 and capacitor C70 approximates a 50 ohm
output impedance. The power level of -8 to +20 dBm from the Output Amplifier is measured at
connector J§.

ALC Loop

The Output Detector of the ALC Amplifier detects RF voltage at the output of the High-Band
Output Amplifier. The level of the detected voitage (at U6-pin 3) is forced by the gain of the
ALC loop to be identical to the loop’s reference voltage (at U6-pin 2). Since the ALC loop is used
for negative feedback to the PIN Modulator, any variations in the detected voltage is
compensated for to keep the RF level constant. Therefore, the Output Amplifier must be an RF
voltage source and have zero ohms impedance. Resistor R53 provides a small amount of isolation
between the detector diode CR39 and the Qutput Amplifier, and it rolls off the detector output
by about 2 dB over the frequency range 123.5 to 990 MHz. The gain of the Output Amplifier
increases about 2 dB and the attenuator losses increase about 2 dB over this range. This helps to
keep the output flat without correction. Capacitor C37 couples the RF to detector diode CR39
and stores the dc charge. Inductor L38 and capacitor C36 filter out the RF present on the dc
voltage. .

Detector Bias. Transistors Q9 and Q13 bias on diodes CR38 and CR39. The transistors are biased
on by the resistor divider network of R40, R41 and R42. Q9 biases on CR38 and is the current
source for CR38. Q13 biases on CR39 and sinks the current from both CR38 and CR39 to the
~15 Vdc supply. The Detector Adjustment (DET ADIJ) R35 is adjusted for identical currents
flowing through CR38 and CR39. When the Detector Adjustment is adjusted correctly there is a
voltage difference of approximately 54 mV between the cathodes of the two diodes. This is the
ideal offset voltage for the diode detector when the detector is operating linearly. Diode CR 38
also temperature compensates the detector.
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ALC Amplifier. The dc voltage at the collector of Q9 is equal to the peak voltage of the RF
output of the Output Amplifier except for the roll off of R53 and C37. This dc voltage is the
positive input to the ALC Amplifier, U6. The voltage to the negative input is the dc level
correction voltage, and the amplitude modulation voltage when AM modulation 1s selected from
the Audio/Power Supply, A10. The negative input voitage is shaped by resistors R27, R30, R31,
R99, R100 and diodes CR31, CR43, CR44, CR4S5, and CR37. For very low levels, the wput
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 i voltage) If the voltages to the
inputs are the same, there is very little distortion.

When AM or FM Modulation is selected, Continuous Wave Select (refer to Service Sheet 5) opens
switches K 1A and K1B. CW SEL closes K1A and K!B when the RF output is a continuous wave.
K1A (closed) allows R22 and C2S5 to form a one poll low-pass filter. K1B (closed) puts C27 in
parallel with C26 to reduce the bandwidth of the ALC Amplifies The output of the ALC
Amplifier controls the current and resistance of the PIN Modulator (jumper W1 in the WIA
position)The Modulation Shaper circuit (R17, R18, and diodes CR!S, CR16, and CR17)
compensates for the non-linearity of the PIN Modulator diodes to give a linear output. When the
jumper W1 is in the W 1B position, the PIN Modulator current is fixed and the ALC Loop is open
for service.



Model 8656B Service

I SERVICE SHEET 4

TROUBLESHOOTING

Procedures for checking part of the At 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, e.y., (Z3) . Fixed voltages are shown on the schematic inside a hexagon, e.g, (2V£0.2V) .
Transistor bias voltages are shown without tolerances

A6 Output Assembly replacement boards are shipped without the PC Board Shield A6MP2. If
this part is needed see the Re placeable Parts list Table 6-3 for ordering.

Troubleshooting Help
Service Sheet BD2

Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustment Procedures

Test Equipment

Digital Multimeter ......................... HP 3466A
Oscilloscope ..... .... .................... HP | 740A
Measuring Receiver ........................ HP 8902A
Sensor Module .............................. HP 11722A
Adapter Probe .............................. HP 1250-1598
‘ Adapter N(f)to BNC(m) ................... . HP 1250-0077
Adapter BNC(f) to BNC(f) ................. HP 1250-00R0
Cable BNC(m) toSMC(f) .................... HP 08662-60075
{ZD) RF Dividers
l. Set the Signal Generator as follows:
Frequency ................ 500 MHz
Amplitude ................ -10dBm
Modulation ............... Ooff
2. Set the measuring receiver with the sensor module precalibrated as follows:
Measurement ............. RF POWER
Display ................... LOG
NOTE

The mismatch caused by inscrtion of the 50 ohm
input impedance Adapter Probe into the 50 ohm
transmission line (at the RF Test Points), decreases
power level readings. 4t 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 signal 3~ shown in Tables | and 2 for each
front-panel frequency setting.
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Table 1. RF Divider Voltages

Model 8656B

Signal Divider Voltages (Vdc) Voltages at Q1 (Vdc) Signal at TP1
Generator Frequency
Frequency | .. + 48 E B c Level (dBm

(MHz) 1 SEL 2 SEL EL (dBm) (MHz)

500 +0.2 +14 +14 +5.0 +4.3 +.004 |+8.0 to -3.0 500
300 +14 +0.2 +14 +4.4 +3.8 +.012 |+8.0 to -3.0 600
200 +14 +14 +0.2 +4.4 +3.8 +.012 |+8.0 to -3.0 800
Table 2. RF Divider Chip Inputs
Signal Generator | Voltages (Vdc) on
Frequency (MHz) | U1-Pin 4 | U2-Pin 9
500 +1.5 +5.0
300 +2.0 +5.0
200 +2.0 +1.0
{Z2) Voltage-Tuned Filter
1. Set the Signal Generator as follows:
Frequency ................ 900 MHz
Amplitude ................ -10 dBm
Modulation ............... Off
2. Check the voltages in Table 3 for each front-panel frequency setting. If the loop is not

locked, the signal will be a triangular wave.

3. Set the Signal Generator as follows:
Frequency ................ 500 MHz
Amplitude ................ =-10dBm
Modulation ............... of f
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4. Set the measuring receiver with the sensor module precalibrated as follows:
Measurement ............. RF POWER
Display .........ooooiinit. LOG
S. Zero the measuring receiver and wait for the zero LED to go out.
6. Connect the sensor module to the test points as indicated in Table 4 by using the

appropriate cables and adapters. Verify that the power levels are correct with jumper
WI1A in both the closed (W1A), and the open (W 1B) positions.

7. Reconnect all components disconnected as a result of following directions given in Table 4.

Remove jumper W1, to open the ALC loop, and measure the dc voltage at TP2. It should
be -2.0 £0.5 Vdc.

{J3) High-Band Output Amplifier

1. Check bias voltages on transistors Q2, Q3, Q6, and Q7.

2 Set the Signal Generator as follows:
Frequency ................ 500 MHz
Amplitude ................ ~10dBm
Modulation ............... off
3 Set the measuring receiver with the sensor module precalibrated as follows:
Measurement ............. RF POWER
Display ................... LOG
4. Check the power level at JS by disconnecting coax cable W14, and connecting the sensor

module to J5 with the appropriate cables and adapters. The power level should be +1.5
dBm $2.0 dB.

5. Change the Signal Generator’s output amplitude to +13 dBm.
6. Check the power level at J5. The power level should now be +14.0dBm 2.0 dB.

7. Verify that the frequency at J§is 5$00.000 MHz +2 kHz.
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Table 3. Voltage Tuned Filter Control Voltages

Modet 8656B

VTF TUNE Voltage (Vdc)

ety | 1235 to 247 MHz | 247 to 494 Whz | 434 to 990 Mz
Collector Q12 Collector Q11 Collector Q10
900 | -0.5 -05 +14.0
600 -0.5 -0.5 +8.5
350 -0.5 +12.9 -0.5
300 -0.5 +8.5 -0.5
200 +14.2 -0.5 -05
150 +8.5 -0.5 -0.5
Table 4. ALC Loop Level Measurements
Power Level (dBm)
Test Circuit

Paint | Opened By*

Jumper W1 Closed,
W1A Position

Jumper W1 Opened,
W1B Position

T™P2 -

TP3 -

TP2 |Disconnect C24

TP3 | Disconnect C33

-14 to =25
-2t0 +3
=21 to -31
=11 to -21

-13 to -18
-6 to -10
-10 to —-15
=7 to -1

*The circuit is opened by unsoidering one end of the component(s) and lifting the
unsoidered end from the printed circuit board.

{JL) ALC Amplifier

l. Set the Signal Generator as follows:
Frequency ................ 500 MHz
Amplitude ................ +13 dBm
-Modulation ...............
2. Check the voltages at the stated locations and for the various output amplitudes listed in
Table S.
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Table 5. ALC Amplifier Voltage Levels

Test Point Measurement (Vdc)

Amplitude
(dBm) J3-Pin 3 J3-Pin 15 and J3-Pin 16 | J3-Pin 4
+13 ~-1.4 to —-6.4 +2.7 to +2.9 L
+10 -1.1 to —-4.1 +1.9 to +2.1 L
+5 -1.5 to —-4.0 +1.0 to +1.1 L
0 -1.2 to -3.7 +0.5 to +0.6 L
-3 -1.1 to -3.6 +0.45 to +0.55 L
-5 -15to —-4.0 +1.0 to +1.2 L
*Signal Generator must be in CW mode. Low is <+0.8 Vdc: K1 is closed.

3. Set the Signal Generator as follows:
Frequency ................ 500 MHz
Amplitude ................ -10 dBm
Modulation ............... AM 50%
Source ...........cuennn.. 1 kHz (Int.)

4.

"Test Point Waveform
J3Pin15| +1.1Vde —
and +0.7 Vd¢ —f—N\—r, -
J3Pin16 | +03Vvde
J3Pin3 | -1.76 vdc —
-20 Vdc —f——N\—/"
—2.24 Vdc —
J3 Pin 4 Logic level high >2.0 Vdc,
K1 should be open
Figure 1. ALC Amplifier Waveforms

and Logic Level

Service

Using the oscilloscope check the waveforms and the logic level as indicated in Figure 1.
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HETERODYNE AND OUTPUT CONTROL
PRINCIPLES OF OPERATION

General

When the RF Output frequency is between 0.1 and 123.5 MHz, the Divide-By~1/Heterodyne
mode is selected. The High Frequency Loop’s oscillator frequency, in this case between 800.1 and
923.5 MHz, is mixed with the 800 MHz reference signal. The difference frequencies from the
Mizxer are those that fall within the required RF Output frequency band.

The VTF TUNE input is translated by the VTF Drivers to voltages that will tune each of the
three Voltage-Tuned Filters (refer to Service Sheet 4). The filter selected determines the RF
divider mode.

Serial Output Data (ODA) is clocked into the Band Select Shift Register (U7) and on via the
HDA line to the Search/IF/Sideband Shift Register (refer to Service Sheet 2). The output of U7
enables the appropriate RF Divider mode, and the CW mode of operation.

Heterodyne Section

A frequency input between 0.1 and 123.5 MHz selects the Divide-By-1/Heterodyne mode. The
RF signal (between 800.]1 and 923.5 MHz) from the High Band Output Amplifier on the A6
Output Assembly goes to the A9 Attenuator and is switched to the Heterodyne Section.
Switching occurs at front-panel frequencies of 123.5999 MHz when incrementing up and
123.4000 MHz when incrementing down. After mixing with the 800 MHz reference, the
Diplexed Filter passes the difference frequencies while attenuating the other mixing products.
The 0.1 to 123.5 MHz signal is applied to the step attenuator in the A9 Assembly before being
coupled to the front-panel RF OUTPUT connector.

A frequency from 800.1 MHz to 923.5 MHz at a level from -7 to +15 dBm, vernier dependent,
is switched to the Heterodyne Section and applied to the Mixer A6U1 1 through an adjustable
pad. The pad, consisting of resistors RS5, R56, R57, R58 and C56, is adjustable from 20 to 24 dB.
The pad reduces the signal into the mixer to a maximum of -7 dBm which prevents spurious
signal generation. The other input to the Mixer is a fixed frequency of 800 MHz at +1 to +7
dBm. The 800 MHz enters the Output Assembly through an 800 MHz Bandpass Filter where it is
coupled to the Mixer. The difference output frequencies (0.1 to 123.5 MHz) are passed by the
Diplexed Filter to the Low-Band Output Amplifier. The input of the filter is diplexed by C57
and RS9 to give a good match at all frequencies and to reduce spurious signals, primarily from
the summed mixing product. The output of the filter is ac coupled to the Low-Band Output
Amplifier by capacitor C52. The value of C52 provides the best signal coupling while preventing
amplifier transistors Q15 and Q16 from being reverse biased when the instrument is turned on.

Resistors R64, R62, and R60 form a voltage divider used to dc bias Q15. The voltage divider also
contains RF choke LS50. Resistors R67, R70, and R72 in the emitter of Q15 provide series
feedback. By using these three resistors, the inductance in the emitter current path is reduced.
Resistor R68 completes the emitter’s dc return and capacitor C55 is the ac path to ground.
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The output of Q15 is dc coupled to the base of Q16. Resistors R69 and R84 provide dc voltage
for the collector of Q16. Inductors L52 and L53 are RF chokes. The emitter circuit components
R77,R78 R81, R82 and C47 have the same function as those components of Q1 5. Resistor R85
and capacitor C49 are a low Q series resonant circuit used to increase the gain of Q16 at the
higher frequencies.

The output of Q16 is ac coupled to the A9 Attenuator by capacitor C59. The 383 ohm resistor,
R6S, lowers the Q of the Diplexed Filter. The Low~-Band Output Amplifier provides 30 dB of
gain 0.5 dB to restore the RF signal to the same level as input but at the lower frequency.

VTF Drivers and Band Select

The VTF TUNE voltage from the A4 Assembly’s Loop Amplifier is applied through voltage
divider R71 and R73 to the negative input of U3. This variable tune voltage, -7.5 to +12 volts, is
dependent upon the frequency selected. The resistors, which act as a voltage divider, offset the
input voltage. Operational amplifier U3, transistor QS and their associated components, further
offset the input voltage. The resulting VTF TUNE voltage varies between +3 and +15 volts. The
voltage at the positive input of U3 (the collector voltage of QS divided by resistors R75 and R76)
is compared to the negative input of U3. Transistor QS is a power amplifier that increases the
current capability to turn on the input and output diodes of the selected Voltage-Tuned Filter
(refer to Service Sheet 4).

Resistors R90 and R91, R86 and R87,and R79 and R80 provide dc bias for transistors Q10, Q11
and Q12 respectively. Transistors Q10, Q11, and Q12 are biased on by bits 5, 6, and 7 of High
Frequency Word 2. High Frequency Word 2 is received by the Band Select Shift Register from
the Microprocessor via the Serial Output Data line (ODA). When the fifth, sixth or seventh bit of
the frequency word selects 0 Vdc, diodes CR42, CR41 or CR40 will be forward biased. This turns
on transistor Q10, Q1 1, or Q12 to supply the VTF Tune Voltage. The three bits also select one of
the three RF Dividers on Service Sheet 4, thereby determining the RF Divider mode.
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Procedures for checking part of the A6 Output Assemibly 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, e.g., (Z3) . Fixed voltages are shown on the schematic inside a hexagon, e.g., (ZV_£0.2V).

Transistor bias voltages are shown without tolerances.

A6 Output Assembly replacement boards are shipped without the PC Board Shield A6MP2. If
this part is needed see the Replaceable Parts list Table 6-3 for ordering.

Troubleshooting Help
Service Sheet BD2

Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustment Procedures

Test Eqmipment

Digital Multimeter ......................... HP 34606A
Oscilloscope . ... HP 1740A
Measuring Receiver ...... .................. HP 8902A
Sensor Module . ............ ... ... ....... HP 11722A
AdapterProbe ................ ... ... .HP 1250-1598
Adapter N(f) toBNC(m) .................... HP 1250-0077
Adapter BNC(f)to BNCIf) .................. HP 1250-0080

Cable, BNCm) to SMC(f) ................... HP 08662-60075

{ID> Heterodyne Section

1. Set the Signal Generator as follows:
Frequency ................ 100 MHz
Amplitude ................ -10dBm
Modulation ............... of f
2 Set the measuring receiver with the sensor module precalibrated as follows:
Measurment .............. RF POWER
Display ................... LOG
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SERVICE SHEET 5 (cont'd)
NOTE

The mismatch caused by insertion ot the 50 ohm
input impedance dapter 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. Connect the senso: module to the test points indicated in Table 1 by using the appropriate
cables and adapters. Verify that the power levels and trequencies are correct.

Table 1. Heterodyne Section Power Levels
Test Point | Power Level (dBm) | Frequency (MHz)

w10 +7.0 to +3.5 800.00
J6 -2.5 to —4.5 900.00
J7 -3.0 to —-4.0 100.00

(J2) Output Section Data Storage/Driver

1. Set the Signal Generator as follows:
Frequency ................ 500 MHz
Amplitude ................ -10dBm
Modulation ............... Off

2. Measure the voltage at J3-pin 4 (CW SEL). It should be +0.2 Vdc (low).

3. Set the Signal Generator as follows:
Frequency ................ 500 MHz
Amplitude ................ -10dBm
Modulation ............... AM 50%
Source ................... 1 kHz (Int)

4. Measure the voltage at J3-ptn 4 (CW SEL). It should be +5.0 Vdc (high).
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SERVICE SHEET 5 (cont’d)

5.

6.

Service

Measure voltages at the J3 test points and change the front-panel frequency settings as

indicated in Table 2.

Table 2. Band Select Shift Register and Driver Voltages

Front-Panel Voitage Measured at J3 (Vdc)
Frequency (MHz) | 1 SEL at Pin 8 | +2 SEL at Pin 5 | +4 SEL at Pin 7
500 +0.2 +14 +14
300 +14 +0.2 +14
200 +14 +14 +0.2

Measure J3~Pin 12. It should measure <+0.2 Vdc with the Signal Generator POWER

switch set to ON.

(I3 VTF Drivers

1.

2.

Set the Signal Generator as follows:

Frequency ............
Amplitude ............
Modulation ...........

.... 900 MHz

....~10dBm

Measure voltages at the collectors of Q10, Q11, and Q12 as shown in Table 3 and change
the front-panel frequency as indicated. If the High Frequency Loop is not locked the
voltage will be a triangular wave.

Table 3. Voltage Tuned Filter TUNE Voltages

VTF TUNE (Vdc)

Front-Panel
Frequency {MHz)

Q12-Collector
(123.5 to 247 MHz)

Q11-Collector
(247 to 494 MH2)

Q10-Collector
(494 to 990 MHz)

900
600
494
350
300
200
150

-0.5
-0.5
-0.5
-0.5
-0.5
+14.2
+8.5

-0.5
-0.5
-0.5
+12.9
+8.5
-0.5
-0.5

+14
+8.5
+4.9
-0.5
-0.5
-0.5
-0.5
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SERVICE SHEET § (cont’d)

3. Remove the TUNE voltage to the AS Voltage Controlled Oscillator (refer to Service Sheet
1). The loop is then unlocked. The waveforms shown in Figure 1 should occur on the stated

connector and pin.

Test Point Waveform
J3-Pin 9 | +10 Vdc \/\ /\
0 Vde
-8 Vdc v i\/i
Q10 Emitter | +15 Vdc | I |
+2 Vdc
0 Vdc

f— 95 ms —

Figure 1. Waveforms with HP Loop Unlocked

Model 8656B
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SERVICE SHEET 5§

TROUBLESHOOTING USING SIGNATURE ANALYSIS

Service

This is an alternate method of troubleshooting the Service Sheet § (and Service Sheet 2) 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 Output or High Frequency Loop circuits, you may wish to refer to BD2.

Test Equipment
Signature Analyzer ....... HP 5005A

Purpose. Verify correct data transfer from the Microprocessor to the Output Assembly.
Setup. Connect the signature analyzer as follows:

1) GND to "GND" (A1 1TP3, refer to Service Sheet 17).
2) CLK to "SA4" (A11TPI10, refer to Service Sheet 18).
3) START to "SA 5" (A11TP1 3, refer to Service Sheet 18).
4) STOP to "SA 5" (A11TP1 3, refer to Service Sheet 18).

Set the signature analyzer controls as follows:

1) START-NEGATIVE EDGE
2)  STOP-POSITIVE EDGE
3) CLK-NEGATIVE EDGE

Set up the Signal Generator as follows:
1) On the A6 Output Assembly board, short TPS and TP6 to TP4 (ground).

2) - Set switch A11SIC to the L/K position (refer to Service Sheet 17).
3) Set switch A11S1B to the DIAG position (refer to Service Sheet 17).

Initialize. 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
+S5V signature in Table 4 is incorrect, this has
probably happened. Restart the test by briefly
connecting A1ITP12(RESET)to A1ITP3 (GND).
Then briefly connect A11TP4 (NMI)to AI1ITP3
(GND).

Probe. Connect the signature analyzer probe to each node indicated in Table 4. Verify that each

signature is correct and stable.
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SERVICE SHEET 5§ (cont’d)

Table 4. Band Select Shift Register Signatures

Node Correct Signature | Comments
+5V F84pP
U7#3° FB4P SIPO CLK
u7#2 6UPP DATA IN
U7#4 Ud#2 P9CS +4 BND
U7#5 Ud#4 74HA +2 BND
U7#6 U4a#6 3A6H +1 BND
U7#7 Ud#15 9H36 Cw BIT
U7#14 Ud#12 029U RF OFF
*This signature is the same as the +5V signature but the signature
analyzer's probe should blink.

Disconnect the jumpers between A6TPS and A6TP6 to A6TP4. Reset switch A11SIC back to the
R/R position, and switch A11SIB back to the DIAG position. Reset the Signal Generator by
pressing the "SHIFT" key, and then pressing the "0" key.
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SERVICE SHEET 6

MODULATION CONTROL LATCHES AND MODE SELECT
PRINCIPLES OF OPERATION

General

Encoded data output from the Microprocessor is input 1o Medulation Control Latches. This data
is used to control the RF output amplitude level versus the frequency correction The data alse
controls the amplitude and frequency modulation signals.

Amplitude Control

Output data from the Microprocessor controls the 0.1 dB steps of output amplitude level across
10 dB (the range selected by each step of the 10 dB Step Attenuator) with an extended range of
11 dB, it controls the overrange of +10 dB added to thic highest range and the overrange of -3
dB added to the lowest range. and it controls the level correction for frequency. The latter uses
the extended |1 dB range. This wcans that the output amplitude range (attenuator steps of 10
dB) 1s never changed for level correction. Refer to Table 1.

When a new output amplitude level s 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 1 dB, the 10 dB Step Attenuator will increase
attenuation by 10 dB. The vernier level then increases the level input to the attenuator by 9 dB
to complete the change. The 9 dB increase will never occur first. For the same reason, a | dB
increase with the vernier set to maximum causes a 9 dB decrease in level followed by a 10 dB
decrease in attenuation in the Step Attenuator. After the output amplitude is changed, the level
correction for frequency is made.

Ten bits of Microprocessor data is strobed into Modulation Control Latches U7 and U10 by
strotes MSTB 1 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 sources

of 400 or 1000 Hz, and/or external modulation. External AC FM and external DC FM can not
be selected at the same time. Data from the Microprocessor also controls AM depth and FM

- deviation levels.

AM % Latch
Ten bats of Microprocessor data is clocked into Modulation Contrel Latches UIO and U2 by

strobes MSTB2 and MSTB3 from the Address Decoder U2 (refer to Service Sheet 18). The data
bits, YO-Y9, are then applied to the AM% DAC Ul (refer to Service Sheet 7).
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SERVICE SHEET 6 (cont'd)

Table 1. RF Amplitude Ranges

Amplitude Range Vernier 10 dB Step
Overrange Range Attenuator
Normal Extended Level (dBm) Pads in Use
Yes +17.0 to —=127.0 | +170to -4.0 | +17.0 to —4.0 | None -
No -3.6to -135 -30to —-140| +7.0to —4.0 | 10
No -13.6 to -23.5 —130to -240}| +70to -4.0 | 20
No -23.6 to -33.5 -23.0to -340| +7.0to -4.0 ]| 30A
No -336to —-435| -33.0to —-44.0 +7.0 to —4.0 | 30A, 10
No -436t0 -545| —-43.0to -540 | +7.0to —4.0 | 30A, 20
No -546 to ~64.5 -53.0to -64.0 +7.0 to —4.0 | 30A, 30B
No —-646 to -74.5 -63.0to -74.0 +7.0 to —4.0 | 30A, 308, 10
No -746 to -845 -73.0 to -84.0 +7.0 to ~4.0 | 30A, 30B, 20
No -846to —-94.5 -83.0t0o -940 | +7.0 to —4.0 | 30A, 308, 30C
No © =93.6 to ~103.5 —93.0 to —104.0 +7.0 to —4.0 | 30A, 30B, 30C, 10
No -103.6 to —113.5 | —103.0 to —114.0 +7.0 to —4.0 | 30A, 308B, 30C, 20
Yes -113.6 to —123.5 | —113.0 to —127.0 +7.0 to —7.0 | 30A, 30B, 30C, 20, 10

FM Latch

Ten bits of Microprocessor data is clocked into Modulation Control Latches Ul2 and U135 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 U1 3 (refer to Service Sheet 7).

Level range select bit is latched into UlS. 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. The Het bit controls Q4.

Modulation Function Latch

Eight bits of Microprocessor data is clocked into the Modulation Function Latch U18 by strobe
MSTBS from the Address Decoder U2 (refer to Service Sheet 18). The data bits (active high) are
then applied to the appropriate comparator for the modulation function selected (refer to Service
Sheet 7).

Audio Oscillator Control Buffer

The Audio Oscillator 1s enabled by a high from either the INT AM or INT FM data bits. Both

bits are applied to US5. The output of US enables the Audio Oscillator U21A (refer to Service
Sheet 7).
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SERVICE SHEET 6 (cont'd)
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 oftf when external DC FM is selected. The EXT
FM data bit 1s high when external FM s selected. The AC FM data bit i1s 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 |3 of Ul 7D is high when external DC FM is selected, and the
output at pin 4 of Ul 7B is high when external AC FM s selected.
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SERVICE SHEET 6
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, e.g., (J1) . Fixed voltages are shown on the schematic inside a hexagon, e.g,,
2V+0.2V) . Transistor bias voltages are shown without tolerances.
Troubleshooting Help
Service Sheet BD2 .
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments
Test Equipment

Digital Multimeter ...... HP 3466A

{Z1> P/O Modulation Control Latches, Level
1. Data bits latched into the Level Latches A10U7 and U10, can vary for each :ustrument.

This is because the level correction data can be different for each instrument. The Level
Latches are checked using Signature Analysis.

{Z2> P/O Modulation Control Latches, AM%

l. Set the Signal Generator as follows:
Frequency ................ 500 MHz
Amplitude ................ -10 dBm
Modulation ............... AM 1%
Source ................... 1 kHz (Int.)
2. Measure the voltage levels as indicated in Table 2 for each of the front-panel AM %
settings.

Table 2. AM% Control Voltage Levels

Eront Measure the Voltage* as Indicated at
Panel A10U10 A10U12
0,
AM% | g 9 12 [ 15 [ 6 [ 19 | 2 5 6 9
1 L L L L L L L L H L
5 L L L L L L H L L H
10 L L L L L H L L H H
20 L L L L H L L H H L
50 L L L H L H H H H L
60 L L L H H H L L L H
70 L L H L L L L H L L
. 99 L L H L H H H L H H
*Low is <0.8 vdc; High is 22.0 vde.
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{Z3) P/O Modulation Control Latches, FM Deviation

Model 8656B

I. Set the Signal Generator as follows:
Frequency ............. . 500 MHz
Amplitude ................ -10dBm
Modulation ............... FM | kHz
Source .........iiiiiinns I kHz {Int.)
2. Measure the voltage levels as indicated in Table 3 for each of the front-panel FM settings.

Table 3. FM Deviation Control Voltage Levels

Measure the Voltage* as Indicated at

Front-Panel

M A10U12

A10U15

(kHz)

—
~N

15

16

-d
w

-
[~ ]

'y
o

1

5
10
20
50
80
99

rrecITIXICr
IXTIIrCXIr

rIrrIrrr

IrrcrITrerr

IrrIrrI|e

ITITrIrrIjosm

ITIrxITrerrljo

rrrIrrrr|we
IrrIrr I

rIrIrerxT

*Low is $0.8 Vdc: High is 22.0 Vdc.

{JL> P/O Modulation Control Latches, Function

1. Set the Signal Generator as follows:
500 MHz
-10dBm
2. Measure the voltage levels as indicated in Table 4 for each of the front-panel Modulation
Source settings. The AM depth or FM deviation for each front-panel Modulation Source
setting can be between 0-99 % or 0-99 kHz respectively.

Frequency ................
Amplitude ................

Table 4. Function Control Voltage Levels

Measure the Voltage* as Indicated at

Front-Panel
FM

Al0U18

A10U17

A10U15

(kHz)

12

-
(2]

16

-d
w

13

19

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

rre|jr]lrlx)o

rec ||l xS

rrr|lrjx)rjo

9
H
H

.o

x

rrejrle|m

xxx|

xrx| ||

L
L
H
L
L
L

rxx|r|r| -

FreX ||| ]
rxr|r| |-

ITrre |||

*Low is 0.8 vdc; High is 22.0 vdc.

*Internal 400 Hz bit, Frequency Pin 9 remains high until 1 kHz source is selected with Modulation Function.
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SERVICE SHEET 6
TROUBLESHOOTING USING SIGNATURE ANALYSIS

This is an alternate method of troubleshooting the circuits of Service Sheet 6. If these signatures
are incorrect, recall that the data strobes are decoded by the circuitry of Service Sheet 18 and
the data is output from the Microprocessor which is on Service Sheet 17. If these signatures are
correct, and the problem does not seem to be related to modulation, return to Service Sheet BD4
for further digital troubleshooting. If the problem seems to be related to a modulation problem,
continue troubleshooting on this Service Sheet or refer to Service Sheet BD2 Troubleshooting.

Test Equipment
Signature Analyzer ....... S005A

Purpose. To verify correct transfer of encoded data and strobe information from the
Microprocessor to the modulation control latches.

Set~up. connect the signature analyzer as follows:

1) GND as close to the circuitry being probed as possible. Bad grounding can cause
unstable signatures.

2) CLK to "E" (A1 1TP11, refer to Service Sheet 19).

3) START to "SA 1" (A11TP7, refer to Service Sheet 1 8).

4) STOP to "SA 2" (A1 1TPS, refer to Service Sheet 138).

Set the signature analyzer controls as follows:

3 START- Positive Edge
2) STOP- Negative Edge
3) CLOCK - Negative Edge

Set the Signal Generator as follows:

1) Disconnect ribbon cable W11 from A10J3 on the Audio/Power Supply Assembly
{refer to Service Sheet 8).

2) Set switch A11S1C to the L/K position (refer to Service Sheet 17).

3) Set switch A11S1B to the DSA position (refer to Service Sheet 17).

NOTE

If the Signal Generator's HP-IB address switch has
been set to anything other than address 07. the
signatures taken in this test will be incorrect. In this
case, reset the address switches to Al=1, 42=1 A3=1,
A4=0, 4520. Refer to paragraph 2-8 "HP-IB
Address Selection” for the procedure to change the
HP=-1B address switches.

Initialize. Briefly connect A1 1TP4 (NMI) to A1 1TP3 (GND) (refer to Service Sheet 17).
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SERVICE SHEET 6 (cont’d)
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 +5
V signature in Table 6 is incorrect, this has probably
happened. Restart the test by briefly connecting
AlITP12 (RESET) to A1ITP3 (GND). Then briefly
connect A1ITP4 (NMI)to A1ITP3 (GND).

Probe. Connect the signature analyzer probe to each node indicated in Tables § through 9. Verify
that the signature is correct and stable.

NOTE

Disconnect any external modulation from the MOD
INPUT/QUTPUT connector. In case of unstable or
incorrect signatures, ground the data probe as close
as possible to the node being tested.

Incorrect signatures could be due to:

1) Data to latch problem (data bus).

2) Strobe to latch problem.

3) Latch problem.

4) TO1 (TP13) or TO2 (A2TP14) shorted to ground on the display board (refer to
Service Sheet 22). :

Reset switch A11S1C back to the R/R position, and switch A11S1B back to the DIAG position.
Reconnect ribbon cable W11 to A10J3.

Table 5. AM/Level Control Signatures

Node | Correct Signature { Comments
+5V H6H5 Lev DAC
U7#2 5713
U7#5 3UA1
U7#6 PF25
U7#9 8953
U7#12 U314
U7#15 28HU
U7#16 1PCP
U7#19 P5H2
U10#2 C33C
U10#5 ucuu
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Table 6. AM% Control Signatures Table 7. FM Deviation Control Signatures
Node | Correct Signature | Comments Node | Correct Signature | Comments
U10#6 48U0 AM DAC +5V HEHS FM DAC
Ut0#9 H934 U12#12 50P3
U10#12 5449 U12#15 3P3A
U10#15 H3CA U12#16 681U
u10#16 sU7U uU12#19 6U79
U10#19 37P1 U15#2 15A4
Ut2#2 5869 U15#5 0AUS
U12#S 05A7 U15#6 5599
U12#6 PUS7 U15#9 Fesuy
u12#9 PS80 U1s#12 | 9467
U15#15 U781
U1s#19 7H7C Level Range

Table 8. Audio Oscillator

Control Signatures Table 9. Modulation Strobe Signatures

Node Correct Signature | Comments Node Correct Signature | Comments
+5V HEHS5 +5V HE6HS
U18#2 1821 OSC ouUT U7#11 58AP U7 Strobe
U18#S 52HC INT AM 1 u10#11 §7F4 U10 Strobe
U18#6 7P3H INT FM U12#11 97CC U12 Strobe
u18#9 3Cu7 OSC FREQ U15#11 ASFP U15 Strobe
U18#12 199A FM RANGE u18#11 P1H1 U18 Strobe
U18#15 AAQ0 AC FM
U18#16 7FCP EXT AM
u18#19 4HFF EXT FM
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SERVICE SHEET 7

FM AND AM MODULATION CONTROL,
AND RF AMPLITUDE CONTROL

PRINCIPLES OF OPERATION

General

Data from the Modulation Control Latches is used to control the RF output amplitude level in
fine steps, and the RF output amplitude level versus frequency correction. The data also controls
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 U20B. 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 U20D goes to approximately -15 V.
FET switch Q7 opens increasing the gain of AM-Reference Summing Amplifier U20A. This
allows for the higher output levels. At ~127 dBm the output amplitude level vernier’s range is
extended to -7 dB. :

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 Ull. The digitally controlled output level of the AM % DAC
adjusts the input modulation signal from the AM % Summing Amplifier U20C 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 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 0.0 V. 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 U20C.

External AM Select. External AM is selected when the data bit latched into pin 16 of Ul8 is
high (refer to Service Sheet 6). The high output (EXT AM) switches the output of the External
AM Select comparator U22A to approximately 0.0 V. 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 U20C through resistor R57.
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FM Modulation Control

Ten data bits latched into the Modulation Control Latches U12 and U1S (refer to Service Sheet
6), are applied to the FM Deviation DAC U13. The digitally controlled output level of the FM
deviation DAC adjust the input modulation signal from the FM Deviation Summing Amplifier
U16 for the level that frequency modulates the RF output v the FM Deviation Amplifier U19C.

Internal FM Select. Internal FM is selected when the data bit latched into pin 6 of U138 is high
(refer to Service Sheet 6). The high output (INT FM) switches the output of the Internal FM
Select comparator U22D to approximately 00 V. FET switch Q6 is turned on. When Q6 s vn, the
output of the Audio Oscillator UI9A 1s 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 1§
(AC FM) and pin 19 (EXT FM) of U138, 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 0.0 V. FET switch Q5 is turned on. When QS 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 Ul7D switches the output of the External DC FM Select comparator Ul1%9A to
approximately 0.0 V. 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 Ul 8 is high (refer to
Service Sheet 6). The high output (AUDIO OSC OUT) switches the output of Audio Oscillator
Out comparator U23B to approximately 0.0 V. FET switch Q10 is turned on. When Q10 is on,
the 400 Hz or 1 kHz internal Audio Oscillator output through buffer amplifier U21B and C4
and CS§ 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 § or 6 of Ul3.
These two bits (INT AM and INT FM) are each applied to Audio Oscillator Buffer US (refer to
Service Sheet 6). The low output (AOE) of US 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 8 of Ul8. For 1 kHz the FREQ line is low; for 400 Hz it is high. The high output
switches the output of Audio Frequency Select comparator U23A to approximately 0.0 V. 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
Oscillator is approximately +7.5 volts as determined by VR3, CR3, and CR4. These components
form the feedback path for the positive input of U21A.
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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 Vpeak +0.05 Vpeak. The amplitude from the internal Audio oscillator is adjusted
by R28 OSC ADIJ.

Over/Under Modulation Comparators

The input amplitude level at the MOD INPUT/QUTPUT 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 ~15 V to 0.0 V. The monostable multivibrator Ul A is enabled. The output at pin 13 goes
high for approximately 0.45 Sec. 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.

When the modulation input signal is low, the output of comparator U23C and D are both
approximately -15 V. The monostables are not enabled. The active high output of UlA is low
and the active low output of UIB is high. The high output of UIB is applied to the Service
Request Register, and the LO EXT LED is turned on.

When the modulation input signal is 1 Vpeak, the output of comparator U23D is switched high

which 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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SERVICE SHEET 7

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, e.g, D).

Troubleshooting Help

Service Sheet BD4
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Digital Multimeter ....... HP 3466A

{ZD) Level DAC, AM Reference Summing Amplifier

1.

Set the Signal Generator as follows:

Frequency ................ 500 MHz
Amplitude ................. 0dBm
Modulation ............... Off

Measure and verify the voltages shown in Table 1 at test point J6 pin 12 (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 0.0 to +13.0 dBm
is consistent.

Table 1. Level Control Voltages
versus Front-Panel Amplitude

Front-Panel Test Point
Amplitude (dBm) | J6 Pin 12 (Vdc)
0.0 0.6
+5.0 1.1
+10.0 1.9
+13.0 2.8
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{J2> AM % DAC, AM Offset Buffer

1. Set the Signal Generator as follows:
Frequency ................ 500 MHz
Amplitude ................ -10dBm
Modulation ............... AM 1%
SOUrCe ..ovviverennnnnnns 1 kHz (Int.)

2. Measure and verify the voltages shown in Table 2 at test point J6 pin 12 (AM). Change the
AMY¥ depth from the front-panel as indicated.

Table 2. AM% Control
Voltage Levels

Front-Panel Test Point
AM% J6 Pin 12 (Vrms)
1 0.0045
5 0.023
10 0.046
20 0.092
50 0.229
70 0.321
99 0.453

{J3) FM Deviation DAC, FM Deviation Amplifier

1. Set the Signal Generator as follows:
Frequency ................ 500 MHz
Amplitude ................ -10dBm
Modulation ............... FM | kHz
SOUTCE ....oovvvvennrnnnns 1 kHz (Int.)

2. Measure and verify the voltages shown in Table 3 at test point J6 pin 8. Change the FM
deviation from the front-panel as indicated.

Table 3. FM Deviation
Control Voltage Levels

Front-Panel Test Point
FM (kHz) J6 Pin 8 (Vrms)
1 0.022
5 0.110
10 0.221
20 0.440
50 1.099
70 1.536
99 2171
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{ZL) Comparators, FET Switches

1.

Frequency
Amplitude
Modulation

................

Set the Signal Generator as follows:

500 MHz
-10 dBm

Table 4. Voltage Checks

Function Comparator FET Open/

Selected Comparator Output (Vdc) Switch Closed
Int 1 kHz, AM U228 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 v22Cc 0.0 Q7 closed
Ext OC FM U19A +14.0 Q11 closed
Ext AM U22A 0.0 Qs closed
Amplitude +10 dBm u20D -13.0 Q7 open
FM Range (<21 kHz2) u19D +14.0 Q2 open
Ext AM J6 Pin 14 L
No Input u23D -13.0 J6 Pin 15 H
Ext AM J6 Pin 14 H
1 Vpk Input u23D -13.0 J6 Pin 15 L

Service

Select the front-panel Modulation Source functions as indicated in Table 4. Measure and
verify the voltages shown for the associated comparator.
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SERVICE SHEET 8

ATTENUATOR,
ATTENUATOR CONTROL
AND REVERSE POWER PROTECTION

PRINCIPLES OF OPERATION
General

Encoded data from the Microprocessor is clocked into the Heterodyne/Pad Control Latch, and
continuously applied to the Heterodyne/Pad Driver. Control signals enable the heterodyne mode
(at frequencies from 0.1 to 123.5 MHz), and add or remove attenuation from the RF output
signal depending upon the 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

Frequencies of 123.5 to 990 MHz and levels of -8 to-20 dBm from the Output Assembly, A6,
are applied to the Attenuator assembly, A9. The first two attenuator relays HET A and HET B
switch the input signal out to the Output Assembly and return the signal to the attenuator in the
Heterodyne mode when output frequencies of 0.1 to 123.5 MHz are selected. The attenuator has
five attenuator pads, one each of 10 and 20 dB and three each of 30 dB for a total of 120 dB.
The correct attenuator pads are selected by the Data Word from the Microprocessor. The data
word is latched into A10U9 by strobe ASTB1. The attenuator relay pads or heterodyne relays are
not selected and held closed by the high output of the Hrterodyne/Pad Driver A10U3. The
Heterodyne/Pad Control Latch U9 outputs are applied to the Heterodyne/Pad Driver U3 where
the active high outputs are connected to the attenuator’s relay solenoids. Each high output of the
driver switches the attenuator relay, and the RF output then by-passes the attenuator pad -
(thru-line position).

Reverse Power Protection

The reverse power ‘limiter/detector within the attenuator prevents reverse power levels from
damaging the Attenuator or Output Amplifiers. The limiter/detector’s two zener diodes limit the
maximum voltage on the transmission line to +5Vpk. The zener diodes detect positive and
negative voltages on the transmission line and store the detected voltage on capacitors. The
voltage stored on one of the capacitors is coupled to the negative input of A6UIOA in the
Reverse Power Sense circuits by resistor divider A6R103, and A6R92. U10A functions as a
voltage comparator where the positive input reference voltage is approximately +2.5 Vdc by
resistors A6R93 and 94 divided from the +5V(F1) supply voltage for the reference voltage. When
the negative input to comparator AGU10A becomes more positive than the +2.5 V reference,
which is a detected voltage greater than +2.75 V, the output of A6UIDA switches to
approximately -15 Vdc. The current through A6R9S5 fixes the voltage at J-K Flip-Flop A6U9 at
approximately 0.0 V which resets the flip-flop. The active low output of A6U9 is high and biases
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transistor A6Ql4 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. When the
output of A6U9 opeus the relay, the active high output of A6UY 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 thus
alerting the operator of a reverse power condition. The relay remains open until a new output
level is entered. The output clock from the Microprocessor clocks the Data Timeout One-Shot
A6US8 (refer to Service Sheet S5) generating a 2 ms Reverse Power Clock, RCL, which toggles (sets)
A6U9 (refer to Table !). The active low output turns on A6Ql4 energizing the relay If the
reverse power condition was not removed, the detector detects the condition as before,
re-opening the relay.

Table 1. A6U9 Operation

Outputs
CLK (RPCL)
Set | Resel | ™45 ")k [ Active High | Active Low
H| L X L H
H H ? Toggle Toggle
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SERVICE SHEET. 8
TROUBLESHOOTING

Procedures for checking part of the A6 Qutput Assembly circuits, 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, e.g., @
Fixed voltages are shown on the schematic inside a hexagon, e.g, (2V£0.2V) . Transistor bias
voltages are shown without tolerances.

Troubleshooting Help
Service Sheet BD2
Table 4-1. Abbreviated Performance Tests

Table 5-2. Post-Repair Adjustments

Test Equipment

Digital Multimeter ......... HP 3466A
Oscilloscope ................ HP 1740A
DC Power Supply .......... HP 6215A
Signature Analyzer ....... HP 5005A

{ZD Attenuator Control

l. A data word is latched into A10U9 by ASTB1. The outputs of the latches are applied to
the Heterodyne/Pad Driver A10U3 where the active-high outputs are connected to the
attenuator solenoids (relay closed, thru-line position). Data low, relay open, RF output
through attenuator pad.

High data bits to Control Latch A10U9 select the attenuator thru-line on A9AT!
and/or ASAT2.

~

3 The high data bits at the Control Latch, and the active high outputs of the Driver are
checked using an oscilloscope They are low for each attenuator pad and heterodyne
switch selected.

4. Set the Signal Generator as follows:
Frequency ............... 100 MHz
Amplitude ............... -5dBm
Modulation .............. Off
5. The attenuator pads are selected as shown in Table 2. The heterodyne switches are

selected for output frequencies 100 kHz to 123.5 MHz. Measure the appropriate
attenuator control line with the oscilloscope and change the front-panel Amplitude
setting as indicated.
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Table 2. Step Attenuator Switching

Model 3656B

Amplitude Attenuator Low
Entered at Front-Panel Pads Selected A10U9 Pin | A10U3 Pin
-5 dBm 10 dB 12 14
-15 dBm 20 dB 16 12
-25 dBm 30 dB (A) 19 1
—55 dBm 30 dB (A) and (B) 15, 19 13, 11
-85 dBm 30 dB (A), (B) and (C) | 9, 15, 19 | 15, 13, 11

The attenuator can be checked by entering the Keyboard-Invoked Test subroutine Test
1. This test allows for manual -actuation of the attenuators. Front-panel keys 0-5 are
used in this test and correspond directly to HP-IB codes AO-AS. Refer to Table 3 for the

key and attenuator pad affected when actuated.

L 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.

L] Press the "INCR SET" key to start attenuator actuation Test 1. A “0" is shown in
the FREQUENCY Display window. This corresponds to Key "0" shown in Table 3,

all attenuator pads out.

° Press front-panel keys 1-5 to test each attenuator pad, or press key O for all

attenuator pads out (refer to Table 3).

° 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;
t'he Signal Generator is initialized as in Power-On.

Table 3. Attenuator

Actuation Keys

Key

Aftenuator/Switch

All Out
20 dB Pad

10 dB Pad

L LONM-=LO

1st 30 dB Pad
2nd 30 dB Pad

3rd 30 dB Pad

Reverse Power Protection

Set the Signal Generator as follows:

Frequency ............... 500 MHz
Amplitude ............... -10 dBm
Modulation .............. off
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SERVICE 8 (cont’d)

2.

Service

Set the dc power supply to +20 Vdc, turn the power supply OFF, and connect it to the
RF OUTPUT connector. Then turn the power supply ON. (Dependant upon the rise time
of the power supply output voltage.)

Measure and verify the voltages shown in Table 4.

Table 4. Reverse Power Protection Operating Voltages

A6Q14 (Vdc)

Reverse A6U10A | Test Point | Test Point
Power Relay Pin 6 J3Pin 11 |J3Pin1D| E B c
Closed +4.5 Vdc | +4.5 Vdc +0.2 Vdc | +5.0 { +4.3 | +5.0
Open +4.5 Vdc* | +4.5 vde* | +5.0 Vdec | +5.0 | +5.0 | +0.0

power relay.

“The output of comparator U10A-Pin 6 will be iow only for the time required to open the reverse

Disconnect the dc power supply from the Signal Generator and press the AMPTD key at
the front-panel. Check for the Reverse Power Clock at A6U9 pin 12. The Reverse Power
Clock toggles the J-K Flip-Flop, biasing A6Q14 on, and closes the reverse power relay in

the Attenuator.

8-139



Model 8656B Service

SERVICE SHEET 8
TROUBLESHOOTING USING SIGNATURE ANALYSIS

This is an alternate method of troubleshooting the circuits of Service Sheet 8. If Service Sheet 8
signatures are incorrect, recall that the data strobe is decoded on the circuitry of Service Sheet
18 and the data comes from the Microprocessor of Service Sheet 17. If these signatures are
correct and the problem does not seem to be related to 10 dB step attenuation or a 0.1 to 123.5
MHz RF output signal, you may want to return to Service Sheet BD4 for further digital
troubleshooting. If the previously mentioned problems require further investigation, continue to
troubleshoot on this service sheet or refer to Service Sheet BD2.

Purpose. To verify correct transfer of encoded data and strobe information from the
Microprocessor to the Attenuator Control Latch.

Setup. Connect the signature analyzer as follows:

1) GND as close to circuitry being probed as possible. Bad grounding can cause
unstable signatures.

2) CLK to "E"(A11TP1], refer to Service Sheet 19).

3) START to "SA 1" (A11TP7, refer to Service Sheet 18).

4) STOP to "SA2" (A1 1TP8, refer to Service Sheet 18).

Set the signature analyzer’s controls as follows:

1)  START-POSITIVE EDGE
2) STOP-NEGATIVE EDGE
3) CLK-NEGATIVE EDGE

Set the Signal Generator as follows:

1) . Disconnect ribbon cable W11 from A10J3 on the Audio/Power Supply Assembly.
2) Set switch A11S1C to the L/K position (refer to Service Sheet 17).
3) Set switch A11S1B to the DSA position (refer to Service Sheet 17).

NOTE

If the Signal Generator's HP-IB address switch has
been set to anything other than address 07, the
signatures taken in this test will be incorrect. In this
case, reset the address switches to Al=1, A2=1, A3=1,
A420 and A5=0. Refer to paragraph 2-8 "HP-IB
Address Selection” for the procedure to change the:
HP-IB address switches.
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Model 8656B

Initialize. Briefly connect A1{TP4 (NMI) to A11TP3 (GND) (refer to Service Sheet 17).

With careless probing it is possible to get the
Microprocessor into a program sequence other than
that portion intended for signature analysis. If the
+SV signature in Table S is incorrect, this has
probably happened. Restart the test by briefly
connecting AIITP12 (RESET) to AI1ITP3 (GND).
Then briefly connect AlITP4 (NMI) to AlITP3

(GND).

NOTE

Probe. Connect the signature analizer probe to each node indicated in Tables 5 and 6. Verify that
each signature is correct and stable.

An incorrect signature could be due to:
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1)
2)
3)
4)

In case of unstable or incorrect signatures, ground
the data probe as close as possible to the node being

NOTE

tested.
Table 5. Heterodyne/Pad and
Thru Line Control Signatures
Node | Correct Signature | Comments
+5V (F) H6H5
U9#2 FP&6 HET/PAD
U9#S FP66 Control
U9#6 FP66 Latch
U9#9 u274
us#12 PCH2
U9#15 7A42
us#16 8301
u9#19 8FFP

Data to latch problem (data bus).

Strobe to latch problem.
Latch problem.

TO! (A2TP13) or TO2 (A2TP14) shorted to ground on the display board (refer to

Service Sheet 22).
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Table 6. Heterodyne/Pad and
Thruline Strobe Signatures

Node

Correct Signature

Comments

+5V
U9#11

HE6HS
8685

U9 STROB

Reset switch A11S1C back to the R/R position, and switch A11S1B back to the DIAG position.
Reconnect the attenuator ribbon cable W11 to A10J3. Reset the Signal Generator by pressing

the "SHIFT” key, and then pressing

@

the "0" key.
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SERVICE SHEET 9

LOW FREQUENCY LOOP
VOLTAGE CONTROLLED OSCILLATOR

PRINCIPLES OF OPERATION

General

The Low Frequency Voltage Controlled Oscillator (VCO) and Limiter Amplifier generate,
amplify and limit the 60 to 110 MHz signal that is mixed with 800 MHz on the Multiplier
Assembly. The TUNE voltage to the VCO is controlled by data from the Microprocessor. The
VCO is phase locked to the reference oscillator.

60 to 110 MHz VCO

The VCO, QI, is a Hartley Oscillator. The amount of positive feedback from the collector to the
emitter is predetermined by the taps on the inductor L103. Two inductors L101 and L103 used
in the VCO are spiral printed circuit board traces. The +13 Vdc is a clean stable voltage to bias
the VCO and Limiter Amplifier circuits.

The base of QI is biased by resistors R100 and R101, and the emitter by resistor R104. Inductor
L 101 suppresses any high frequency oscillations and capacitors C102 and C105 ac couple the
signal to the base and emitter of Q1. Capacitors C103 and C107 are by-pass capacitors.

The 60 to 110 MHz VCO output is dependent upon the VCO TUNE voltage. The VCO’s output is
ac coupled by C110 to Limiter Amplifier Q2. _

Limiter Amplifier

The base of Q2 is biased by resistors R106 and R107, and the emitter by R109 and R110. R109
supplies some negative feedback but R110 does not since it is by-passed by C!13. The inductive
bead E 100 .reduces gain at high frequencies.

The output of Q2 is dc coupled to buffer amplifier limiter Q3. The bias voltages of Q3 are set by
Q2. Feedback from the collector to base of Q3 is by diodes CR101 and CR102 and capacitor
C1135. The diodes limit the feedback and restrict the collector voltage swing to +0.6V to provide
a constant output level.

The output of the Limiter Amplifier is ac coupled by capacitor C120 to the Buffer Amplifier
Q47 shown on Service Sheet 10, and by capacitor C104 to the 110 MHz Low-Pass Filter.
Resistors R102, R103, and R105 form a 2 dB pad which isolates the Limiter Amplifier from the
110 MHz Low-Pass Filter. This makes the filter impedance nearer SO ohms at all VCO
frequencies.

110 MHz Low-Pass Filter

Capacitors C109 and C108, and inductor L106 form a series resonant circuit for adjusting the
VCO for minimum roll-off at 110 MHz. Capacitor C119 and inductor L114 form a series
resonant circuit for adjusting the frequency response of the 60 to 110 MHz Filter. At resonance,
R112 and R113 reduce the series impedance for increased output. This is tuned to vary the
output level at 110 MHz (flatness). The filter passes 60 to 110 MHz and rejects 120 MHz and
above.
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SERVICE SHEET 9
TROUBLESHOOTING

Procedures for checking the A3A 1 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, e.g, (Z1) . Fixed voltages are shown on the schematic inside a hexagon, e.g,

(2V20.2V) . Transistor bias voltages are shown without tolerances.

Troubleshooting Help
Service Sheet BD3
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Digital Multimeter ........... HP 3466A
Measuring Receiver .......... HP 8902A

Sensor Module ................ HP 11722A
Adapter Probe ................ HP 1250-1598
Adapter N(f) to BNCim) ...... HP 1250-0077
Adapter BNCI(f) to BNC(f) .... HP 1250-0080
Cable BNC(m) to SMC(f) ...... HP 08662-60075

{ZD Voltage Controlled Oscillator, Limiter Amplifier and 110 MHz Low -Pass Filter

1. Set the Signal Generator as follows:
Frequency ................ 80 MHz
Amplitude ................ -=10dBm
Modulation ............... Ooff
2. Set the measuring receiver with the sensor module precalibrated as follows:
Measurement ............. RF POWER
Display ................... 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.

S. Measure frequency and power- levels at each point indicated in Table 1.
NOTES

When probing the VCO with the covers removed, a
frequency shift may be introduced.
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Table 1. VCO Frequency, Power Output and TUNE Voltage

Model 8656B

Frequency (MHz) VCO Tune Power Level (dBm)
nt-Panel | VCO Output | Voitage (Vdc)

Fr%emng (at J1r (at C100) at TP2 atan
90 60 +11.0to +9.0 |+68 to +48 |-7.7 to -9.7
85 65 +10.0 to +8.0 |+70to +5.0 |-75to -9.5
80 70 +9.0to +7.0 |+7.0t0o +5.0 }|-73 to -9.3
75 75 +9.0to +5.0 |+7.2to +5.2 |-7.3t0 -9.3
70 80 +8.0to +4.0 |+65to +45 |-75t0 -95
65 85 +7.0to +3.0 |+6.2to +4.2 |-75t0 -95
60 90 +6.0 to +2.0 |+59to +3.9 |-75t0 -9.5
55 95 +6.0to 0.0 |+5.7 to +3.7 |-75t0 -95
50 100 +5.0to —1.0 |+6.0to +4.0 |-78to —-9.8
45 105 +4.0 to -2.0 |+6.2 to +4.2 |-8.0 to —10.0
40 110 +2.5 to -3.5 |+5.8 to +3.8 |—-8.4 to —10.4
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SERVICE SHEET 10

LOW FREQUENCY LOOP
DIVIDE-BY-2, AND PRESCALER

PRINCIPLES OF OPERATION
General

The VCO's output, 60 to | 10 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 §5 MHz, and is the clock for
the Prescaler. The Prescaler divides the 30to 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 $.and the Divide-By-2 circuit makes the total divisor equal
to 10. In the divide-by-1i1 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 § 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 U5S4A. Aslong as the Remove Cycle control input is high, the modulus
of the Prescaler is 6 for one cycle, and § 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 US4B.
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:

o The Remove Cycle, divide-by-11, isset 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 VCO’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 <+3.3 V and >+4.2 V. 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 §5 MHz. Transistor Q51 translates the ECL logic levels to TTL logic levels. The
output of U46A toggles Q51 on and of f changing 1ts collector voltage from approximately 0 Vdc
(TTL low), to approximately +3.5 Vdc (TTL high). Buffer Driver Q56 buffers the output of Q5t,
and with US1D provides the drive required for the Prescaler. ‘

Prescaler

The 30 to §5 MHz output clocks the Prescaler. U49, US0, and US4 have their set and reset
inputs disabled; thus, their output state is dependent upon the J, K, and clock inputs.
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SERVICE SHEET 10 (cont'd)
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 § for all cycles of the Prescaler. The timing
diagram for this mode is shown in Figure 1.

The J inputs to U55A and USSB are low, and the K, set, and reset inputs are hard-wired high.
USSA and USSB are clocked on the high to low transition of USOA’s Q output, the output of the
ring-counter. The high K and low J inputs of USS5A and U5S5B sets their Q outputs low and not
Q outputs high, but only after the ring-counte has completed a cycle and is reset. After the first
Prescaler cycle the output state of USSA ana USSB does not change when clocked. The inputs to
USIB are both high, its output and the K input of US4A is low. With the J input of US4A
connected to +5 Vdc, its Q output is clocked high on the next VCO divide-by-2 clock at time T1.
The inputs to USIC are high at pin 9 and low at pin 8, its output and the K input of U54B 1s
low. Since the J input to U54B was just clocked high, the next clock pulse at time T2 sets its
output high. The outpnit of US4A remains high until the Remove Cycle control input is set high.
The high Q output of US4B is clocked through the ring-counter to the Q output of U50A at
time T3. The low output of USOA sets the input of USIC at pin 9 low, its output and the K
input of US4B is set high. The K inputs of U49A, U49B and USOA are set high by the Q output
of USOA, 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 US0B high.
USOB 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 US4A remains high, and on the next clock the Q output of U54B is clocked
high at time TS5 and the high is clocked through to USOA. The cycle is repeated until a high is
received at the Remove or 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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SERVICE SHEET 10 (contd)
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 § 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 USSA high, when clocked the outputs toggle for each Prescaler cycle.
The ring-counter’s modulus also toggles from 6 to § each Prescaler cycle, and the Prescaler
divides-by-11. This cycle is repeated until the Remove Cycle control input is set low. U33A is
clocked on the high to low transition of US0A's Q output, at T2 the end of the Prescaler cycle.
At time T1 the input at pin § of US5IB is high, and the nput at pin 6 is low. The K input to
US4A is low and remains low until the not Q output of USSA is clocked low at time T2. The
ring-counter remains in modulus 5 for the next cycle of the Prescaler. The K input to US4A 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 -25A is toggled low, and the Q output of USOB is toggled high. The VCO frequency
is divided-by-5. At time T3, the Q output wi . 0A is high, and the not Q output is low. Both
inputs to USIB are low, its output and the K input of U54A is iugh. The J and K inputs to US4A
are both high and, its Q output is toggled low by the next clock at time T4 The K inputs of
U49A, U49B, and USOA are set high by the high Q output of US0A. The next VCO Divide-By-1
clock at time T4 toggles their Q outputs low. The Q output of US0A also sets the J and K inputs
of the Divide-By-2 J/K flip-flop US0B high at time T3. Its output is toggled low at time T4.
The Q output of US4A remains low for one clock cycle, and is clocked high at time TS. The J
and K inputs of US4B, U49A, U49B and USOA remain low. Their output does not change states
when they are clocked. On the next clock, US4A’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 US4A. 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 USSA 1s low.
The Q output of US0A clocks the ‘not Q output of USSA high at time T4. The K input of US4A
is low, and its output remains high. The ring-counter’s modulus is changed to 5 at time T6, and
remains in modulus § until an active Remove or Add Cycle control input is received.
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SERVICE SHEET 10 (cont'd)
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 tinung diagram for the divide-by-9 mode is shown in Figure 3.

With the J and K inputs to US5B high, when clocked, the outputs toggle for each Prescaler cycle.
The ring-counter’s modulus also toggles from 4 to §, 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 USIC are low
and its output is high. The K input to US54B is still high at time T2. At time T2 the Q output of
USSB is toggled high, and the Q output of USOA is toggled low. The ring-counter’s modulus is
still S. The K input to US4A remains low, and its output remains high. The Q output of U54B is
toggled low. The Q output of USSB is toggled high, and the Q output of U50B is toggled high. At
time T3, the Q output of USOA is high, and not Q output is low. One input of US1C at pin 9 is
low, the input at pin 8 is high, set high by the Add Cycle input latched into USSB at time T2.
The output of USIC the K input ot U54B goes low. The Q output of US4B will not change
when clocked at time T4. The K inputs of U49A, U49B and USOA are set high by the high Q
output US0A at time T3. The VCO Divide-By-2 clock at time T4 toggles their Q outputs low,
and toggles the Q output of US0B low. The ring-counter’s modulus is 4. The Q output of US4B 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 TS. The high Q output of U49A is clocked through to the Q output of USOA at
time T6. The high Add Cycle input is removed, and the Q output of U§ 5B is clocked low at time
T4. Both inputs to USIC are low at time T6. US1C’s output, the K input to US4B is high.
Therefore, on the same clock that toggled the Q outputs of U49A, U49B, and USOA low, the
output of U54B is toggled low at time T7. On the next clock the Q output of US4B is clocked
high, and the high is clocked through to U5S0A. The ring-counter’s modulus is changed to § at
time T7, and remains in modulus S5 until an active Remove or Add Cycle control input is
received.
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Mode] 3656B Service

SERVICE SHEET 10

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, e.g., @ When the Low Frequency Loop is locked. the frequency at Test Points
29, 30, and 31 are shown on the schematic.

Troubleshooting Help
Service Sheet BD3
Table 4-1. Abbreviated Performance Tests
Table 5-2. Post-Repair Adjustments

Test Equipment

Frequency Counter ........ HP 5328A
Oscilloscope ............... HP 1740A

{ZD) Buffer Amplifier

1. Remove jumper A3W6 (refer to Service Sheet 14). The VCO TUNE voltage goes to
approximately 0.0 volts.

2. Connect the frequency counter to A3TP29 and measure the VCO frequency. The VCO
frequency should be 100 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
M Hz, check the signal with the oscilloscope. Signal level is

approximately 06 Vpp at A3TP29 and at ECL levels
{low <+33 V, high >+4.2 V).

{J/2) 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 QS51, and US51D should be checked.
Q351's base VCO frequency is divided~by—-2 and 1s at approximately 2.2 to 3.4 Vpp.

a.
b. QS5 1’s collector voltage is at approximately 0.0 to 2.4 Vpp.
C. USID at pin 13 1s approximately 1.0 to 3.4 Vpp.
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ICE SHEET 10 (contd)

Prescaler

Model 86 56B

Connect the frequency counter to A3TP3l, and measure the VCO frequency

divided-by-20.

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 0.0

volts.

NOTE

Jumper A3W 6 must be removed and VCO TUNE voltage
is approximately 0.0 voits. The VCO frequency should be
100 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
QOutput Add and Remove Cycle
Controls Inactive Low

J/K Flip-Flops
J/K Output

Fllp-Flops gt Frequency

US5A Pin 6 | Inactive
U55B Pin 9 | Inactive
US4A 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
USOB Pin 9 | Active 5 MHz

Remove A3WS8, and connect USSA pin 3 to +5 Vd¢. The frequencies in Table 2 are
approximate, and are dependent upon the Low Frequency Loop VCO frequency when the

VCO TUNE voltage input is grounded.
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SERVICE SHEET 10 (cont'd)

Table 2. Prescaler J/K Flip-Flop
Output Add Cycle Control
Inactive Low and Remove Cycle
Control Active High

J/K Flip-Flops
JIK Output
Flip-Flops

State | Frequency

US5A Pin 6 | Active 4.5 MHz
ussB Pin 9 | Inactive _

US4A Pin 5 | Active 4.5 MHz
U548 Pin 9 | Active 9 MHz
U49A Pin 5 | Active 9 MHz
U49B Pin 9 | Active 9 MHz
USOA Pin 5 | Active 9 MH2z
Us0B Pin 9 | Active 4.5 MHz

4. Remove A3W7, and connect USS5B pin 11l to +35 Vdc. The frequencies i Table 3 are
approximate, and are dependent upon the Low Frequency Loop VCO frequency when the
VCO TUNE voltage input is grounded.

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

US5A Pin 6 | Inactive -_—
US5B Pin 9 | Active 5.5 MH2
US4A Pin 5§ | Inactive —

US4B Pin 9 | Active 5.5 MHZz
U49A Pin 5 | Active 11 MHz
U49B Pin 9 | Active 11 MHz
US0A Pin 5 Active 11 MHz
Us0B Pin 9 | Active 5.5 MHz
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Model 8656B 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 Al1U9 (refer to Service Sheet 17) it writes
data to the Serial I/O Control Register A11U30 (refer to Service Sheet 18). Pin 2 of the Seral
1/0 Control Register is the data bit for the Serial 1/O 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 uSec 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 1/O 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 1/0 port PB function as outputs. PAO (pin 20)
through PA3 (pin 23) transfer instructions and data words to the Fractional-N Controller, U1 7.
PA4 (pin 24) is the external clock (EXT CLK) that clocks the data words into the Fractional-N
Controller, and PAS (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 1/0 Ports function as inputs. TP18 (PBS) 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 | for
further information.
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SERVICE SHEET 11 (cont’d)

Table 1. LF Loop Microprocessor Initiated Tests

Model 3656B

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.
TP17 Yes Signature Analysis
TP18 Yes Low Frequency Loop VCO's fre-
quency is set to 66.80001 MMz
TP19 No No FM calibration with VCO's fre-
quency changed, switching speed
is increased.

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 toa | MHz clock.

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 Microprocessor 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 Controller

Six of the eight inputs to the Fractional-N Controller (U17) are the four data inputs (C1-C4),
the instruction vahid 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 1s the LF Loop VCO frequency divided-by~-20, and is the output of the Prescaler at pin 9
of USOB. The Chip Clock frequency varies from 3.0 to 5.5 MHz and is the clock for the
Fractional=-N Controller. Cycle 