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Title & Document Type: 8655A Synchronizer / Counter Operating and Service
Manual

Manual Part Number: 08655-90001
Revision Date: March 1976

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies


http://www.agilent.com/
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. CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was thoroughly .
tested and inspected and found to meet its published specifications when it
was shipped from the factory. The Hewlett-Packard Company further
certifies that its calibration measurements are traceabll to the U.S. National
Bureau of Standards to the extent allowed by the Bureau’s calibration
facilities, or to the calibration facilities of other Intemattonal Standards
Orgamzatton members. ,

o _manAmv AND ASSISTANCE

Thls Hewlett-Packard product is warranted against defects in materials and
workmanship. This warranty applies for one year from the date of delxvery
Hewlett-Packard will repair or replace products which prove to be defective
during the warranty period provided they are returned to Hewlett-Packard.
No other warranty is expressed or implied. We are not. liable for
consequential damages. | - . '

Service contracts or customer assistance ‘agreements are avallable for
Hew]ett Pac].ard products that require mamtenance and repair on-sxte

For any assistance, contact your nearest Hewlett- Packard Sales and Servue
Offlce Addresses are provided at the back of this manual.
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Model 86554

SAFETY CONSIDERATIONS -
GENERAL — This is a Safety Class I mstrument
(provided with termmal for protective earthing)
"and has been manufactured and tested according to
international safety standards. -

OPERATION — BEFORE APPLYING POWER
- verify that the power transformer primary is

matched to the available line voltage, the correct .
| fuse is installed, and Safety Precautions are taken
. (see the following warnings). In addition, note the

- instrument’s external markings which are described
under “Safety Symbols.” |

SERVICE — Although this instrument has Ween

manufactured in accordance with international
.safety standards, this manual contains information,

cautions, and warnings which must be followed to

ensure safe operation. Service and adjustments
- should be performed only by qualified service
" personnel, and, the following warnings should be

observed. | ,
WARNINGS

. Servi:ing instructions are for use by qualified

- personnel only. To avoid dangerous electric shock,
do not perform any servicing unless qualified to do
- 80. - ’ '

BEFORE SWITCHING ON THE INSTRUMENT,

~ the protective earth terminal of the instrument

must be connected to the protective conductor of
~ the (mains). power cord. The mains piug shall only

' Dbe inserted in a socket outlet provided with a

protective earth contact. The protective action

must not be negated by the use of an extension

" cord (power cable) without a protective conductor

(grounding). CGrounding -one conductor of a two .

conductor outlzt is not sufficient protectlon

~If this instrument is to be energized ‘via an
autotransformer (for voltage reductlon) make sure
'the common terminal is connected to the earth .

terminal of the power source.

Any interruption ‘of the protectrve (groundmg) .

conductor (inside or outside the instrument) or
disconnecting the protective earth terminal is likely

~ to make this instrument dangerous Intentlonal |
" interruption is prohlblted

Whenever it is llkely that the protection h4s Deen
1mpa1red the instrument must be made inoperative

and be secured agamst any (umntended operation.,

' Make sure that only fuses with the 'reqmred rated
'current and of the specrfled type (normal blow

 Safety Considerations

time delay, etc.) are used for replacement. The use
of repaired fuses. and the short-circuiting of

fuseholders must be avoided.

Adjustments described herein are performed with
power supplied to the instrument while ‘protective
covers are removed. Energy available at many
points may, if contacted, result in personal injury.

Any adjustment, maintenance, and repair of the
opened instrument under voltage should be
avoided as much as possible, and when inevitable,
should be carried out only by a skilled person who
is aware of the hazard involved.

Capacitors -inside‘ the instrument may still be
charged even if the instrument has been discon-

~ nected from its source of supply.

SAFETY SYMBOLS

| & Instructlon Manual symbol: The apparatus

, will be marked with this symbol when it is

" necessary for the user to refer to the
instruction manua! in order to protect the
apparatus against damage.

i é Indicates dangerous voltages.
L ‘

' Earth terminal.

—r The WARNING sign denotes a
WARNING hazard. It calls attention to a
L procedure, practlce or the like,

which, if = not correctly

performed or adhered to, could

resuit m injury or loss of life. Do -

not ! proceed beyond a

WARNING sign until the indi-
_ cated conditions are fully under-
"‘stood and met. ‘

~ aenane ‘The CAUTION sign denotes a
CAUTION § * hazard. It calls atteation to an
" - operating procedure, practice, or
the. like,” which, if not correctly
performed or'adhered to, could
result in damage to or “destruc-
tion (of part or all “of the-

equipment. Do not proceed

... ' beyond a CAUTION sign until

., the indicated conditions are fully
‘ understood and met.
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© Model 8655A

1-1. INTRODUCTION ,
1-2. This manual contams operatmg and servxce

: LE sec*rmw q
GENERAL lNFORMATION

information for the Hewlett-Packard Model 8655A

Synchronizer/Counter inciuding Option 001, High
Stabiiity Time Base. The Synchronlzer/Counter is

shown in Figure 1-1 with all of 1ts extemally sup-
plied accessories. .

1-3. This section of the manual d’e':s'cribes the in-

- struments documented by this manual and covers

instrument description, options, accessories, speci-

- fications and other basic information. The other .
" sections provide the followmg ;

\

" Section I, Installation: information, about initial

inspection, preparation for use,. and stor e and - -
- pepesion, PIEP , , ag o019, 7 This mstrument 'has a two-part serial num-,

shlpment

,Sectlon I, Operatlon mformatlon about panel-'
" features, and provides operatlng checks mstruc- :

'tlons and mamtenance mformatlon

Sectlon IV Performance Tests mformatxon re- -
quired to' check basw mstrument functlons and to:
verify that the mstrument is performmg as spem-' L

fied i in 'I‘able 1 1

Sectlon VI Replaceable Parts n»rdermg mforma-‘

tlon for all replaceable parts ana assembhes

;“Sectnon Vll Manual Changes reserved to pro-
- vide manual change mformatlon in future Te-
_— v1snons of thls manual | |

)

o Sectlon Vlll Serwce mtor-natlon requn'eJ to re-
. ,palr the mstrument : : d

)

C1- 4 Packaged with thls manual is an Operating

Information Supplement. This is a-copy of the first

~ three sections of this manual, and should stay with '

the. instrument for use by the operator. Additional
copies can be ordered ‘through your nearest
‘Hewlett-Packard Sales and Service Office; the part

number .is listed on the title page of this manual'

and on the rear cover of the supplement

% I
§

T o B WS . T AL . T o a2 o R it K Rt W ;W Chaare

o n wiGenerdl Information

b
)

S -;'1 -d. Alsg llsted on the title page of tlns manual is

' “MlCl‘OflChe part number This number can be

: lued (o' order 4 X'6 inch, mlcrofllm transpa enmes' s
- of the manual: ‘Each mlctoflche contains up; ‘to 96
- photo duphcates of th¢ manual’s pages The micro-"!

fiche package also includes the latest Manual
Changes supplement as well as all pertment Serv1ce

k Notes

'1:6. SPECIFICATIONS"

1- 7. Instrument spemflcatlons are hsted in ’léle
1-1." These specifications . are the performance/
.. standards or limits against Wthh the instrument
' kcan be tested. B >

"l -8. INSTRUMENTS COVERED BY MANUAL

ber. The first four dlglts and the letter comprise

‘the serial number prefix which identifies the instru-
- ment conflguratlon The last five dlgxts form the -

sufflx that is unique to each instrument. The con- -

tents of this, madnual apply directly to mstruments

having the, same serial number prefx_x(es) as hsted
under SERIAL NUMBERS nn the tltle page

| ,1 10 An mstrument manufactured after the prmt-f"""--'» "
-.ing of this manual may have & semal numbper prefix -~

Sectlon V Adjustments mformatlon requu'ed to that is not listed on the title page. This unlisted

o properly adjust and allgn the mstrument

prefix indicates that. the. mstrument 18 different

) from those documented in this marmal The manual‘@: :
" for this" mstrumenb is supphed ‘with. a’ yallowﬂj"":\‘(j‘{‘_
- Manual Changes supplement that contams change. =

mformatlon that docuvnents the dszerences

1-11. In addltlon to change mformation the sup- "-;. ’
plement may contam 1nf0rmat10n for. correctmg'
errors in the manual. To keep this manual as cur:. -
rent' and accurate as’ por531ble Hewlett-Packaxrd'(’

A,,recommends that you penodlcally request the' - e
latest Manual Chariges supplement,.’ ‘The supple- o

ment’ for this manual is keyed to. thls manual S

,pnnt date and part number, both ot whlch appear L
on the title page. Complimentary copies of the '

supplement -are  available from '_Hewlett-Pa,ckard

[

1-12. For information concerning a serial number

~ prefix not listed on the title page or in the Manual

Changes supplement contact your nearest Hewlett- ‘

_Packardof:ﬁce o




R
i3

I

4 spectral purity preserved.

— i o . T ' . /7
oo Va4 g ' nie iy et e o
N .. RN K v . .
Lo o A o ) RS "/-.. v ‘ "' o
’ B L : ‘ N |
‘ S . . y S ey 0 , ;,‘l.‘.. ' :‘t e o 1 ‘ x‘;;’, ) X { :‘\. J ,\|‘ o
st v, ) o S ! A R R ) : LA ."I ) e hos a e ‘l/' o, . ]
e e e L e e e 86
#1 General Information' "~ e T S R NP \ | f Model ¢ 55A
L ' b ' R P S . . U i - ’
v __’ R PR i P " g !
o .‘i"‘ _.': ) Cl ".i . oot Lt 3 i A
: s St Ereim : ‘ J
SO ‘ i

o ‘1 21 The followmg accessones are mounted 1n51de
the mstrument’s chassie b o __;,f o

1 13 DESCRIPTIDN

1 14 “The HP 86‘5..;A Synchronu.er/Counter is. a_ |
phase lock frequency stablluer that provxdes HP‘;;,."/ o
8654A and 8654B signal genemtors with cryr«stal |

Spdre 5A fuse fo'v power supply regulators (see
Fl ‘2 m Sectlon VI for HP part number J

,;?;: os»ullator frequency stability: Thus’ the gener atorm\:i! o )

P "‘-\

cpn attam ‘the drift stability of the counter’s ume | RF
' base reference or an ‘external 'l MHz reference. The L Spare 0 125A fuse for counter s mput (Se*"

 HP 8655A is also 2 1 kHz t7. 520 MHz frequency - fy L Sectlon IH for HP: part number) i
counter with very low RPf leakage When used | s o L

“with ‘an’ 654" slgnal genet/itor, fréequency can be e 22 EQUIPMENT AVAIL ABLE B

phase-locked oviér the rangg of 10 o 520 MHz w1th |

" natjohs canalso be locked together for various

mtermodulatlon dlstortlon meamrements i fulness or convenience of the mstrument
. ) ) ) b

HP 105A Quartz Frequency Standard (not

15F bt f th 8654 tained }
1. M capability' of the 8654 is retained in Lompatlb;e with 8655A Option 001

the locked mode FM can be. added to a locked
8654A by summmg a modulatlon aignal with the

phase lock 51gn21 at’ the generators FM: 1nput Racx Mountmg Adapter (HP 5060 8764)‘

l 16 In phase lodk mode, a Tock resolutlon of 124 WARRANTY

500 Hz is possible. In count mode, resolution of 125, The Synchromzer/Counter is warranted and
~1Hzis attainatle in the 1 kHz to-10 MHZ range or certifiedt 'as indicated on the inner front cover of
100 H?‘ m the 10 to 520 MHz range o P .this manual For further information, contact the

S “'nearest, Hewlett-Packard Sales and Service office;
1. 1? OPTION 001:: K L > addres%es are prov1def§(:Jr at the back of thlb manual

1-18. Optlon 003 is the Synch omzer/Gounter ‘

with a mgh stablhty oven controlled crystal oscrl '-" 1 26 TESI' EQU'PM“NT REQUIRED

~lator titne base xeference .'f*,f' , = 1- 27 'Iable 1-2 lists the test equlpment and acces-
' ' | sones required to:check, adjust and repair the

119 ACCEaSORIES SUPPLIEQ‘ :g" . Synchromzer/Ccunter If substitute. equ1pment is

1. ‘)O The’ Synchromzer /Coun tér is :upphed Wlth used. it must meet the listed cnrtlcal specxflcatlons

. the following accessories (showx in Figure 1.1 and l" | : NDTE s S
fully descrlbed in Sectlons 13 anIA III) oo , : o
, , . This zs a Safety Class I mstrument ( pro-
&655/8654 Combmmg Klt | o o vwled with termmal foi vroiectwe
Lme Power Cahle /’ 2 \earthmg) and has been ‘'manufactured
S X 75A ‘Power Line Fuse for S L and testedl ‘accorrlmg to international '
220/240\/ operatlon D S _sa‘fety standards. R
\ L T
. ; "" v 'v‘) , | | //”",‘
S . e
w2 oy

’owo 8654 /8655 A comb1 1. 23 The followmg mstruments or anceesorleb are
avallable from Hewlett Packard to enhance the use» :
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I

" <2 ppmy/30 days.- S

"{'"f{’ tion 001 hlgh Stabﬂlty ilme base. .., FMRaw Whitz Synchromzed 50 Hz to>25 kHz.
& o i e FM Auur«uy (wnth 8654B only)
‘ﬁptior 001"‘ l-iigh tabllity nme Base (:hmctenstm - o
Specnficatnons apply after two-tiour wahwup o Total FM 86545 ™M Frequency
Frequency 1 MHz. oven-controlled crystal oa,mllator : Accc;acy : »Accuracy - [Correction Error
* Aging: <0.003 ppm/day R o ';a S b , | B
Tempemum 0, 03 ‘bpm from 0° to 55°C !+ Fiequency rorrection :e‘:,ror?' is typically <+4%.
. i} .?‘; . g | ., ] ,k;( ; . | ' : L >\]
R o ‘ : ‘\';;ll-';' ‘ o ' ),l Do ‘ i*‘.'": ""‘ .- ) oy . “‘. I o , ! ‘ ‘ } )
Will continue to accurately count from' 1 to 10 MH? and l’mm 100 tq 520 M}lz With lbss of most signiﬂcant digit (indicated hy
~overflow hght) Phase lock is not allowed, . - S, e

; ‘\.l\.,‘," [\.' : s, ’ \\\“ v L . -:,;;.“ . , | . )
‘:}":‘__;,.,\;“/’ :‘ ; . ' ‘ . ' . Y -;‘l,. oL R o , ‘ . “i’ B o " . “,.“. )
v \ o “I\ o ' "L\Z"l’f«‘ ‘ ’ - o ) L "
Model 86556A Ry ! | - General Information
S %, Tablel. Specifications .
! | 8555A SPEuIFICATIONS LA T . o s,
’ , \Bounter Charactenstncs A "".‘_ | Optlon 001 ngh Stablllty Time Base Charactenstlcs |
Range:. 1'kHz t 520 MH- o | . (cont'd) '
) SGIISItWIt‘/ <100'mVrms ("'7 qu)’ ac coupled into - Reﬁace Followmg a 7 2-hour off period the oscnllator
50 ohms. (Typlcally <20 dBm, 10 kHz to 200 MHZ) . frequency shall'be w1thm 0.03 ppm of the frequency
- Maximum input; ac: 707 mVrms (+10 dBm) for accurate . at tum-off after 1 hour of operation. (Operating the
“count. de: +25 Vde. Both mputs are protected with l;,' instrument in the standby position elimirates the |
common fuse } ' | | " o retrace en'or) ‘
R A G ‘ Typical Overall Accmacy (wnthm 3 months of calibra-
e S " o tion): 0.3 ppm, from 0 to 55°C.
Count resolution: 6-digit LE}D display. I .
' I xlﬂ . General
'mm : [ ¢ 1 . » e .
1 “‘Mode: N“ormal EXPAND “: RF Leakage (when operated with 8654B using furnished
e " interface cables): less than 1.5 uV in a Z-turn, 1-inch
1 kH&g‘(’;g&i ‘:L) S 1‘% Hz "1 Hz ' diaraeter loop, 1 inch away {;om any surface and
A IS [ measured into a 50-ohm receiver.,
lolfﬁ,zg?g;g;;%% 28 1xHz | 100Hz 1 power: 100,120, 220, or 240 volts +5%, —10%, 48 to
e . - 400 Hz, 100VA maxnmum, 2.29 m (7% ft) power .
2 COUNT, P . o " cable. ‘
e T T Weights ret, 6 kg (13 Tbs 3 0z). o
A i + .
A,‘%c"f?cy‘\, oot % fime bafe i . Dimensions: 266 mm W x 101.6 mra H.x 317 5 mm D
L . s ERU (10‘/2 in. ,{4m X 12/2m) :

PR T|me Basa Lharactenmcs 4

Fle uenc\f"' 1 MHz temperatuurc compensated cfystal | s
:sc,"m e , T aesalssssA srscmcmnows

 Aging (congtant amb'ent tenip m%ture) <0.1 ppm/hr, Synchromzatmn Charactenstn:s

ol

5 )
Te:;age(r}a;u#e % ppm fx’om 0 to 50°C. (! Rcfercaced to Fvequency Ranye 10 to 520 MHz |

Ty:pu:al Ovmll Arcumy (aft(r 2 hours warm-up and T Frcqvency Ccunt Resolutlon 1kHz, or 100 Kzin x10
within 3 months i+t calibration): Better than +2 ppm . EXPAND. |

from 15° to 35°C (OP'“O“ 001 hxgher stablllty time Mequency Lock Resolution: 1 kHz; depressmg LOCK

base available) . ' +500 Hz button aliows a locked resolution of 500 Hz.
Rear Omput 1 MHz, novnmally >0 5 volts peak to-pealt\ /
500 omts. Hequency Accuracy same as time base accuracy

 Extornal Reference Input: 1‘ MHz, nommally > 0.5 voits . Lock:Time Duration (after 5 minute warm-up, constant
_ peak- to-peak into 1000 ohms. (NF available with Op- - 'n[ | ambxcnt) 45 min. typical.

2.
Fi‘equency correcnon error is a hmchon of the unlocked 83543 !requency Axift. For ophmum FM accuracy this error may be
ehxmnated by uniockmg. retuning to the desired 'requency Amd relockinz. ' : :




General Information ; | o | - -+~ Model 8656A

“Table 1-2. Recummended Test Eqmpment (10f2)

 Instrument

Type Critical S‘peclflcatmns - | Suggested Mlod‘ell ~ Use

Frequency Range: to 520 MHz. . A HP 53217C T

Counter ~ Input Sensitivity: <100 mV - | |
A Inputs: 508 and 1 MQ (hlgh impedance)

\ Accuracy: typlcaﬂy:;‘;"LO :

'Time Base: 10 MH# (Internal and External)

Display: 7 digits '~

Functlons Frequency ai.d Penod

Frequency Frequency‘:_ 10 MHz, 5 MHz, 1 MHz or 100 kHz o ~ Suitable House A
Standard ~ ' | Accuracy: <1077 (preferred) ca Standard |

Multimeter Voltag‘é Range: 100V to <1V B \ H}: 34702A/34740A AT
Display: 4% digits | | e

'DC Accuracy: * * (0.03% of readmg +0.02% of range)
Resistance Range: to 1 MQ2

' One-inch Loop| 2-turn, 1-inch dia., 1inch fromend .- : | HP 08640-60501 P

Antenna To ensure measurement accuracy, no substitution is possible. | : : ‘
| Fabrication depends upon machining and assembling to very
close tolerances.

‘OScilloscope ' Bandwid:th: 50'MHz . ’ | co - HP 182OC/1801A/ A,’f
' - | Sensitivity: 5 mV/division , : 182C
Triggering: Internal and External

Signal Range: 10— 520 MHz - HP 86544 | T

Generator Output Level: +10 to—7 dBm o . or | '

Compatible Phase Lock or FM Input | | HP 8654B P,T

Leakage (with all RF outputs terminated propenly): Leakage

- limits are below those specified in MIL-1-6181D. Furthey-
more, with an output level <0.01V. less than 0.5 uV is in-
duced in a 2-turn, 1-inch diameter loop 1 inch away from
any surface and measured into a 50£2 receiver.

Spectrum Range: 10—1200 MHz - | . HP 8558B/182C . P
Analyzer . | Amplitude Calibration: = | | | . ‘ '
‘ ! Display Accuracy: +0.25 dB/dB but not more than 1.5dB .

. over 70 dB dynamic range I - -
Flatness: +1 dB ' | o ‘
Vertical Reference Scale: 10 dB/dwnsnon log ' : '

Input Impedance 502

.Average Noise Level: <—120 dBm with 10 kHz IF bandwndth
Spurious Responses: >6C dB down for inputs of —40 dBm or.

less | o o 5
Bandwidth: 30 kHz - e |
Span Width: >200 MHz. | " T R R |

\

*P = Perfdtmange, A =’;€\‘dju§tment,' T = 'froubiesho,oting. ’

1-4
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‘Table 1-2. Recommended Test Equipment (2 of 2)

Instrument ' " [Critical Specifications | ~ Suggested Model | yse
Type | . . ' | = |

Test | Range: 10 Hz to 10 MHz | | HpesiB Y.

Oscillator Output Impedance: 50(2 ' ‘ : . : :

Output Level: >1 Vrms

Divider Probe | Input Impedance: 10 MQ2 | | -

(2 recom- ‘Compatible with 1 M{2 inputs to Frequency Counter and

mended) Oscilloscope f '

2dB Range: 10520 MHz | ' e Wpssia. | R

Amplifier - Gain: 20to25dB ‘ - o . !

Flatness over Range: *+2 dB ' " | | I o
‘Impedance: 502 | ’

;
‘ )
Noise Figure: <5 dB | Sk |
, N !
: ) ,"l l o . ' { ;
.. 5082 Load HP 11593A b P
(2 required) |
P = Performance, A= A‘(’ijustment, T = Troubleshooting.
v )
K
B ‘ N ' "
- 1-5/1-6.
. o o
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Mode18655A . B o ,l o '~ Installation

Y

' SECTION Il

. INSTALLATION
“2-1 mmooucnon S NOTE |

' 2-2. This section provides mformatlon about in- - The correct fuse rating for the line
coming inspection, selecting the input line voltage, voltage is shown 01 the fuse compart-
operating environment, and information apphcable .+ . . ment. More informatior is given in
to bench and rack mountmg \ - - Table 3-1, Power Line Fuse Informa-

tion.
23. INITIAL INSPECTION | 2-10. Power Cable )

. 2-4. Inspect the shipping container for damage. If 2-11. In accordance - with international safety
‘the shipping container or cushioning material is standards, this instrument is equipped with a three-
damaged it should be kept until the contents of the wire power cable. When connected to an appropri-
shipment have been checked for completeness and ate ac power receptacle, this cable grounds the in-
the instrument has been checked mechanically and  strument cabinet. The type of power cable plug
electrically. ‘The contents' of the shipment are shipped with each instrument depends on the
shown in Flgure 1-1, and the procedures for check- country of destination. Refer to Figure 2-2 for the
ing electrical performance are given in Section IV. part numbers of the power cable plugs available.

If the contents are incomplete, if there is mechani- |
-cal damage or defects or if the instrument does ‘~ |

not pass. the electrical performance test, notify the

- nearest Hewlett-Packard office. If the shipping con- BEFORE SWITCHING ON THE INSTRU-:
‘ tainer is damaged or the cushioning material shows - MENT, the protective earth terminals of the
signs of stress, notify the carrier as well as the instrument must be connected to the pro-

-~ Hewlett-Packard office. Keep the shlppmg mate- tective conductor of the (mains) power cord.

rials for the carrier’s inspection. The HP office will The mains plug shall only be inserted in a

\ arrange for repair or replacement without waiting ~ socket olitlet provided with a protective earth
for claim settlements. | | contact. The protective action must not be

negated by the use of an extension cord
(power cable) wzthout a protective conduc-

2:5. PREP ABAT'ON. FOR USE \ - tor (grounding). Groundmg one conductor of
: ‘ . | o "a two-conductor outlet is not sufficient
. 2-6. Power Requirements protection.
- 2-7. The Synchromzer/Counter requires a power ) . |
- source of 100, 120, 220, or 240 Vac +5% —10%, If this instrument is to be energized via an
48 to 440 Hz smgle phase. Power consumptlon is autotransformer (for voitage reduction) make

less than 100 VA . sure the common terminal is connected to the
| B | earth terminal of the rower source.
| 2-8 Line Voltage Selection | |

2-9. Flgure 2-1 provides mstructlons for hne volt-'
age and fuse selection. The line voltage selection

- -card and the proper fuse are factory installed for
120 Vac operatlon ‘

Any -interruption of the protective (ground-
ing) conductor (inside or outside the instru-
' ment) or disconnecting the protective earth
- terminal is likely to make this instrument
dangerous. Intentional interruption is pro-
hibited.

I CAUTION

Whenever it is likely that the protection has

6 L To prevent damage to th e mstrum ent | been impaired, the instrument must be made.
S make the line voltage selection before ir yperative and be secured against any unin-

connectmg the power cable. tended operation.

Contiriued . ..
2-1




 Installation et Model 8655A
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~ PC BOARD, A5P1 HP 5020-8157

\\\\

L _ . _
SELECTION OF OPERATING VOLTAGE

1. Oben cover door and rotate fuse-pull to left.

2. Select op@rating voitage by orienting PC board
o position desired volitage on top-left side.
Push board firmly into module slot. .

3. Rotate fuse-pull back into normal position
and re-insert fuse in holders, using cautions to
select correct fuse value. '

Figure 2-1. Line Voltage Selection

- Power Cable (cont’d) . | T
Make sdre that only fuses with the required
rated curreiit and of the specified type

_(normal blow, time delay, etc.) are used for re-
- placement. The use of repaired fuses and the

short-circuiting of fuseholders must be _ | | |
cvoided. o 81201378 8120-1351

~ 2-12. Mating Connectors
~ 2:13. Mating connectors used with the Syn-
chronizer/Counter should be either 50 ohm type

. BNC male or Type N male connectors that are
compatible with US MIL-C-39012. |

ol
2
e
3

201369 | 81201689

2-14. Operating Environment

 2-15. The operating environment Should be within
the following limitations: I

Figure 22, Pow')er‘ Cables Available

22




 Model 8655A
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| Operating Envi‘ronmenﬁt (cont’d)

Temperature . ................0t2+55°C

Humidity.................. <95% relative
Altitude. . . ..... <4600 metres (15,000 feet)

- 2-16; Bench Operation

2-17.. The instrument cabinet has plastic feet and

foldaway tilt stands for convenience in bench op- |
‘eration. The plastic feet are shapcd to ensure self-

- aligning of the instruments when stacked. The tilt

stands raise the front of ithe instrument for easier
viewing of the control panel. »

2-18. ' Combining Kit

| 2 19. An 8655/8654 Combmmg Kit is supphed

 with the Synchronizer/Counter (HP part number

08655-60021; see Figure 1-1). The kit contains
combining rails, hardware and interconnect
cables necessary to join the generator and. Syn-
chronizer/Counter as a smgle convement unlt for
bench operation.

 220. Refer to Figures 2-3 and 2-4, and the follow-

ing steps to combine the two instruments.

a. Place Synchromzer/Counter on top of gen-'
erator (do not remove plastic feet or generator s
handle) '

b. Remove appropriate screws from side panels

- of the instruments; position combining rails, and

secure with the eight screws supphed in the kit.

c. For 8654B signal generators make the cable
interconnections shown in Figure 2-4. For 8654A

- generators, connect synchronizer’s ¢ 'LOCK output

to generator’s FM input with FM modulation

~ switch set to EXT. For older 8654 A signal genera-
tors it may be necessary to use flexible BNC-to-

BNC coaxial cable and BNC—to-Type N adapter to

- make RF connections.

‘ mstrument for mounting. in a 19-mch mstliurhent B

v 2-21

d. Minimize" RF leakage from the Type N con-
‘nectors in the followmg manner. Place a receiver
near the connectors. Set generator to appropnate |

frequency and modulation, and minimum- output

level. Carefully tighten connectors with pliers. until

minimum leakage is detected by receiver. =

Rack Mountmg

222 " A rack mounting adapter is avallable with
R e Mark the shlppmg contamer FRAGILE to
assm'h careful hamdlmg ‘\‘. ( \, ‘

né cessary hardvrare and instructions, to preppre the

) '

' . Installation .

rack (see EQUIPMENT AVAILABLE in Section I

~ for part number). When rack-mounted above an

8654 signal generator, the mstruments can be elec-

‘trically interconnected in the same manner as de-
| scnbed for the Combining Kit.

223 STORAGEIAN‘D SHIPMENT

2-24. Environment
2-25. The instrument should be stored in a clean,

~ dry environment. The following environmental

hmltatlons apply to both storage and ahlpment

Temperature . ................ . —40to +75°C
Humidity. .. .... e e .. . <95% relative
CAltitude. ........... <7600 metres (25,000 feet)

2-26. . Packaging

2-27. Original Packaging. Containersand materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. If the
instrument is bemg returned to Hewlett-Packard

for semcmg, attach a tag indicating the type of

service required, return address, model number,
and full serial number. Also, mark the container
FRAGILE to assure careful haadlirig. In any cox-
respondence, refer to the instrument by model

‘rumber ahd full serial num'ber.-

2-28. Other Pa(.kagmg The followmg general in-
structions should be used for re-packaging with
commercially available materials:

a. Wrap the mstrument in heavy paper or plas-
tic. (If shipping to a Hewlett-Packard office or ser-

'vice center, attach a tag indicating the type of ser-

vice required, return address, model numuer and
full serial number. ) i

b. Use a strong shippiing container. A double-

‘wall carton . made of 350-pound tess, matenal is

adequate.

. ¢. Use enough shock: ubsorbmg material (3 to

- "4-inch ’ayei) arcund all sides of the instrument to-
~provide a firm cushion and prevent movement in- .
- side ‘the container. Protect the control panel with
\.'r-ardboard o

l\i
)

IR R R

o Seal

-the‘ shlppmg contamer secarely

o \2.&,_3
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‘Model 8655A

Operation

'SECTION 111
OPERATION

3-1. INTRODUCTION

3-2. This section describes the functions of the
controls and indicators of the Synchronizer/Coun-
ter. It describes how to set the counter and phase
lock controls and covers such ‘operator mainten-
ance as fuses and indicator lamp replacement

- 3-3. PANEL FEATURES

3-4. Front panel controls, indicators, and con-
nectors are shown and described in Figure 3-1.
Rear panel controls and connectors are shown and
described in Figure 3-2. |

'
v

'35. OPERATOR'S CHECKS

3-6. Use the operator’s checks in Figure 3- 3 to
verify proper operation . of the Synchronizer/
Counter’s main functnons

37. OPERATING INSTRUCTIONS

3-8. [I'igure 3-4 explains how to use the frequency
counter and phase lock controls

-39 OPERATOR’S‘ MAINTENANCE

| CAUTION §

Be sure to select the correct fuse rat-
ing for the selected line voltage (see
LINE VOLTAGE SELECTION in Sec-
tion II and Power Line Fuse informa-
tion in Table 3-1). N

*3-10. Power Line Fuse. The main ac line fuse is

located on the rear panel next to the line power
cable jack: To remove the fuse, first remove the
line power cable from its jack. Slide the fuse
compartment cover to- the left, then pull the
handle marked FUSE PULL and remove the fuse.
See Table 3-1 for replacement fuse information.

- Table 3-1. Power Line Fuse Information

| ~ Operation Description HP Parr Number
100—120V  [1A,250V,slow blow | 2110.0007
220—240V | 0.75A,250V slow blow | - 2110-0360

tectwe covers.

disconnected from its source of supply.

o bottom cover.

An internal swit;ch is set at the facfory.for sYnchronizer compatibility with HP 8654B Signal Gen-
erators. Before synchronizer operation is possible with HP 8654 A Signal Generators, the switch
setting must be changed (by qualified service personnel only). '

The switch is located inside the bottom cover on the A4 Power Supply/Control Board Assembly.
- It is identified on the board as S7 8654A/8654B (a nearby switch labeled S9 8654/0THER is fac-
tory set to the 8654 posmon and generally left in that posxtlon)

[warnines)

‘ To avoid dangerous mgh voltage, dzsconnect lme power cable before removmg pro-

Capacitors inside the mstrument may still be charged even if the instrument has been

For Quallfled Service Personnel Only Disconnect the line power cable remove bottom cover and
locate switch labeled S7 8654A/8654B Set the switch to appropnate position and replace




- Operation

To avoid dangerous high voltage,
disconnect line power cable before
removing protective covers.'

Capacitors inside the mstrument may
still be charged even if the instrument
‘has been disconnected from its source

‘ of supply.

3-11. RF, Input Fuse. The RF input fuse is located
inside the bottom cover on the Al Counter/Lock
Assembly. (Only qualified service personnel should

attempt fuse  replacement.) Disconnect the line

power cable; remove the bottom cover and locate
the 1/2-inch hex cap on the counter casting. Un-
screw the hex cap and replace fuse; 0.125A, 125V,
Fast Blow, HP 2110-0513. (A factory supplied

Model 8655A

}
I

spare fuse may be found on the A4 Power Supply/
Control Board Assembly near the POWER switch.)
Replace the hex cap and bottom cover.

3-12. Lamp Replacement. To gain access to the
front panel POWER STANDBY/ON lamps, un-
screw the appropriate plastic lens that holds the
lamp in place. HP part numbers for the lamps and

lenses are as follows:
DS1,2 12V Incandescent (T- 1) Lamp,

HP 2140-0259
MP2: Blue (STANDBY) Lens, HP 1450-0493

MP3 White (ON) Lens, HP 1450-0157.

'3-13. Fan. The fan motor has factory lubricafed

sealed bearings and requlres no periodic main-
tenance. ‘ ~ ‘ :

FRONf PANEL FEATURES

il 8655A svncunomzen coumeu B AL e U T T
. ’ L HEWLETT Mcuno ‘ ChTe L s

Figure 3-1. Front Panel Features (1 of 2)

3-2




—es I" e :l;’ ; '.:.“.&\ \)\\ l'\ ‘."v.“:\‘ ‘rl":“’w s , }' . l (SRR S j ‘ \
P : . N l | "\:‘ e e I | | o
‘ - : S ‘; FRONT PANE!. FEATURES' ARTELR AN ‘\ o ,,
“OOVERFLOW |ﬂd"m('l” hghts lO mdlcate tllal: one 3.};’ ‘;‘;ZT he Synchrdmzer/Counter ('an generally phasef o f .
" or more significant dxglts haVe been ‘shifted Otf the‘l”\” ‘, : : flO{.‘k szgnals enixermg through the front panel o '
Frequency Display. Phase lock 'is' not possrble when | | - 1,’;\ ":“‘EX@‘ COUNT connecto‘ However this is net , ; 1!
OVERFLOW Lamp is 0“ o ll; i"" \"3\‘ '*i;‘ B 3jre¢\qmnumded due to ambzgu:ty that can arise y
= o \) L i lne 1 kHe to 10MHz range. Phase Iock i m)tf ool
GFrequency Display: counter l'P«dOUt mdlcate» mput e ‘speczfzed or lposs:ble over. the em‘ne mnge o
frequency in megahertz. Blinking display llldlCdtes “-‘1';}',;-, F.Lock +50 Hz iis ‘glso not 7sslble even. thobghf"” Yo
loss of phase lock. | S l ‘zndzcated by the extra dagxt (3) tllum: atcd on
LT o the F:equencw Dzsplay ‘ El -
QEXT COUNT Connector: front panel ‘ac coupled R S SO B S ; , '[ ‘,;

input to the Synchromzer/Counter Input 1mpedance L o

is 5082, Input cireuitry is fuse protected (see notes 0SVNCHRONIZE COUNT Swnch sw:tches counter

following SYNCHRONIZER LOCK Switch). -~ ,mpu. to rear wanel RF IN, connector. Counter fre ;o
| | - —— . quevicy range is 10—520 MHz xésolution is 1 kH? N
'CAUTION ? o normally or- 100 Hz with, FXPAND x10 Switch lde
g —~ o pressed (see note follnwmg 001—1U MH? Svntch)
Do not apply >+10 dBm (7 0/ mVrms into S | NV e P ey
508) or - >225 Vde to EXT coum 'zput S P EER RN
SR @EX"’ ”OUNT Swstc'les swrtches counter mput to
°EXPAND x10 Swm:h expands resolutlon one dlgl,. ;o rrgnr pane. EXT COUNT connector Ve
moving decimal point one place to the left Coun*er L L

resolution of 1 Hz is possnble in the 0. 001 10 MHz Sy
mede, or 100 Hz in the 10—52C MHz mode (se, notes . 10 520 MH 8w:rch selects counter frequency range |
following SYNCHRONIZE LOCK Swntch) Ce N ‘i\ of - 10—020 “/le resolumn is©1 kHz normally or -

. 100 Hz with EXPAND x-10 Switch depressed (see
@ SYNCHRONIZE LOCK +500 Hz Switch: locks the note following 00110 MPe Swith). :

signal generator to the counter s.crystal time base or S | |
to an external crystal reference. Frequency DlSplay : : L o RO \
_ indicates the lock frequency whose least significant 001 10 MHz Swstch selects cmmter frequency, o
digit is 5 (500 Hz) When the Synchromzer/Counter range of 0,001~ 10 MHz resnlu tion is 10 Hz Hor..

is already in lock mode, depressmg LUCK +500 Hz' : mally nr 1 Hz thh EXLPAND xl(} Switch depressed |

switch increases lock frequency by exactly 500 Hz. (see also note tollowmg bYNCHRONxZER LOCK L
Loss of phase lock causes the Frequency Display to Swntch) o | | | S

blink and the mstrument to revert to count mode (see

notes following bYNCHRONIZE LOCK Switch). f;: R : ng | ’;
stm:ﬂqomzs LOCK Switch: locks the s:gnal geti- " 'SYNCFIRONIZF COUNT ?w'tch and. ~EXT ) A
erator to the ‘counter’s crvstal time base reference or < ' COUNT. 10”’520 MHz and 01 -10:MHz ' .
to an external crystal reference. Frequency: Dlsplay R swztches are mtenocked $0 that only one but- E
indicates the locked frequency wnth a resolution of tan can be depressed at a tzme e _
‘1 kHz, Loss of phase lock causes the Frequency Dls~ R ‘ fl v . ; S \ .
play to blink and the mstrument to revertto count ) k | R .
mode. | S @POWER Swnch selects, STANDBY or ON. In the O
' Y R _ position,. tho entlre! mstmment is energnzed ‘ln‘{
N NOTES S ‘ STANDBY power ns suppllei to the hrxgh stablllty
With EXPAND x10 stitch cepressed, it L'no‘t - “time base rrystal,osmllator ‘Optlon 001 only). Ina
possible to depress the LOCK or LO(,K +500 Hz standard mstrument “the GTANDBY posmon should e
switches. e beconsndered “OFF”. o \, l
Continued . . . . N U TP EER R S g
! PR ’ ".;]. o "'l..". . I ) . -1
Figure 3-1. Front Panel Features 20f2)~ . . L



- Operation

- Model 8655A

aTIME BASE Switch (not available with Option 001):
controls signal at TIME BASE connecior, INT posi-
tion switches the internal crystal reference signal

* to the connector EXT position defeats the internal
time base and duects an external reference signal
E through the connector to the counter’s time base.

QTIME 1LASE Connecror -input. for external 1 MHz
time base rererence typically > 0.5 ‘Vp-p into

for internal 1 MHz time base reference, typically
and Optnon 001).

“voltage to the signal generator (e.g., to the Phase
Lock I_nmut on an 8654B or FM Input on an 8654A).

\

aRF IN Connector: rear panel, ac caupled mput to

520 MHz. Input impedame is -5082. Input circuitry
s fuse- p“otr\cted e

| CAUTION
)

’ E " Do not apply:> +10 dBm (707 mVrms in- -
| to 50Q) or > +25 Vdc to RF IN. |

1__000&2 (not avallable with ‘Opticn 001). Output

o > 0.5 Vp- p; source 1mpedance SOOQ /(Standard

a ¢ LUCK Connector: suppiies | the phase lock. driving .‘

the ﬂynchtomzet/Counter Frequency range is 10- t0»

'REAR PANEL FEATURES

@ Fuse. 1 Amp (250V, Slow Blow) for 100/120 Vac.
075 Amp (250V Slow Blow) for 220/240 Vac.

@Lme Powcr Module Permits operation from 100,120,
220 or 240 Vac. The number vnsnble in window in-
dicates nominal line voltage to which instrument
must be connected (see Figure 2-1). Center conductor
is safety, earth ground.

Any interruption of the, protective (grounding)
conductor inside or outside the instrument or
~ disconnection of the protective earth terminal
s likely to make the insirument dangerous. In-

.tentional interruption is prohibiled. (See Sec-
.‘Zion 1I.)

Gsenal Numbe:" Plate First four numbers and letter
comprise the prefix that identifies the instrument
configuratnon The last five digits form the suffix that
is. unique to each instrument. The Serial Number
‘plate also indicates any optnons supphed witi, ihe
m.»trume.lt

) V_Eigu"tﬁe 3-2. Rear Panel Features

i




Model 8655A

Operation

OPERATOR CHECKS

'BEFORE SWITCHING ON THE INSTRUMENT, the protective earth ter- .

minal of the instrument must be connected to the protective conductor
of the (mains) power cord. The mains plug shall only be inserted in a
socket outlet provided with a protective earth contact. The protective ac-
tion must not be negated by the use of an extension cord (power cable) with-
out a protective conductor (grounding). Grounding one conductor of a
two conductor outlet is not sufficient protection.

If this instrument is to be energized via an autotransformer (for voltage re-
duction) make sure the common termmal is connected to the ‘earth
terminal of the power source.

Any mterruptzon of the protective (grounding) conductor (inside. or

~ outside the instrument) or disconnecting the protective earth terminal is
likely to make this mstrument dangerous. Intentzonal interruption is

prohibited.

Whenever it is likely that the protection has been impaired, the instrument

must be made inoperative and be secured against any unintended operation.

~ Figure 3-3. Operator’s Checks (1 0f 3)
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' OPERATOR CHECKS R .

K

i CAUT’ION ‘

Uo not apply >+10 dBm (707 mVrms into 50&2) or> +25 Vdc to front |
or rear panel RF inputs. | o G

a. If necessary, the mternal switches must be checked and set (by qualified service personnel) for
compatibility with the signal generator being used (see procedure at beginning of this sectlon)

b. Set POWER switch ° to STANDBY (out). (‘onnect line power cable to supply voltage The
blue STANDBY lamp should be illuminated. |

¢.  Set rear panel TIME BASE switch to INT.

d. Set controls as follows:

D POWER. . ..o e ON

P EXT COUNT: .001—10MHz ....... S In
PLOCK ..o e, e e Out
JLOCK +500Hz ................. e .. .Out
D EXPAND X10. ...ttt e et e e e e et Out

The white ON lamp should be illuminated and the Frequency Display 0
should mdlcate 0.00000. |

\

Counter Checks

e. Use a Type N to BNC adapter and a BNC to BNC cable to connect the rear panel TIMF BASE
connector to the front panel EXT COUNT connector o The Frequency D1splay
should indicate 1. 00000 ( 1 MHz)

£ - Depress EXPAND x10 button o Frequency Display 0 should indicate .000000 and the
‘ OVERFLOW lamp 0 should be illuminated.

~ 8. Disconnect the cable between the TIME BASE and EXT COUNT connectors.

. Phase Lock Checks

h. Connect the Synchromzer/Counter to the signal generator as follows
RFIN (rear panel) to generator s auxiliary RF output

~ ¢LOCK (rear panel) to generator’s phase lock input (on 8654A Signal Generators, to FM
INPUT with FM switch set to EXT).

Figure 3-3. ‘Operétqr's Checks (2 of 3) | .
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'OPERATOR CHECKS

l ! 8555A svucnaomzan coumen S ‘
WEWLETY,» PACRARD - .. . \ R :

. wAXINUM
" ¢10 aum (son) ,
vioasvee oo E

e ruupA :

i. Set controls as follows.
\

POWE R . .. i e e e e ON
SYNCHRONIZE COUNT ................................ In
7 ) Out
LOCK+500Hz ........ . ittt e Out
EXPAND X10. ... ottt et e Out

The Frequency Display a sh‘ould indicate the RF frequency of the sig-
nal generator. The last digit may be flickering between two niwmbers.

j-  Depress the LOCK kutton e The flickering of the last digit should stop.

k. Adjust the generator’s frequency away from the indicated lcck frequency. Frequency Display
should begin blinking at about a 2 Hz rate, indicating loss of pnase lock. Frequency Dis-
play should change and indicate the generator’s RF frequency. To reset phase lock, release the
LOCK button e and press it in again. Display blmkmg shou]d stop and new lock frequency‘

is shown .

1.  Depress LOCK + 500 Hz. A new least SIgmflcant d1g1t ( 5) should appear 1nd1catmg an increase
| ‘in lock frequency of 500 Hz.

Figure 3-3. Operator’s Checks (3 of 3) ,
| 3-7
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Warm-up

b. It is also possible to reference the Synchromzer/Counter to an externally applied 1 MHz stan-

OPERATING INSTRUCTIONS

IWARNINGSI

"BEFORE SWITCHING ON THE INSTRUMENT, the protective earth ter- -
minal of the instrument inust be connected.to the protective conductor
of the (mains) power cord. The mains plug shall only be inserted in a
socket outlet provided with a protective earth contact. The protective ac-
tion must not be negated by the use of an extension cord (power cable)
without a protective conductor (grounding). Grounding one conductor of

- atwo conduCtor outlet is not sufficient protection.

If this instrument is to be energized via an autotransformer (for voltage re-
duction) make sure the common terminal is connected to the earth
termmal of the power source.

Any interruption of the protective (grounding) conductor (inside or
outside the instrument) or disconnecting the protective earth terminal is
likely to make this instrument dangerous. Intentional interruption s
prohibited.

Whenever it is likely that the protection has been impaired, the instrunent
must be made inoperative and be secured against any unintended opertition.

NOTE

If necessary, the internal switches must be checked and set ( by“qualified
service personnel) for synchronizer compatibility with generator being
- used. Refer to procedure at beginning of this section.

a. The POWER switch o has two positions; STANDBY and ON. When instrument is switched
“to ON, a two-hour warm-up is required before the internal time base crystal oscillator has sta-
bilized and is functioning to specification. However, if the instrument is equipped with Option
001 high stability time base, the two-hour warm-up applies to STANDBY time as well as ON
time. If an external 1 MHz tlme base reference is used the only warm-up required is that of
the external source.

Time Base Selection ) S

a. Set the rear panel TIME BASE switch to INT The Synchromzer/Counter is referenced to its
own internal crystal oscillator. A 1 MHz signal, typically > 0. 5Vp -p into 500%2, is also present
at the TIME BASE connector. This signal can be used as a common reference for other instru-
ments in a test setup

dard (not pnssible when Option 001 is installed). Connect the external reference signal (1 MHz,
> 0.5 Vp-p mto 1000&2) to the rear panel TIME BASE connector. Set TIME BASE sw1tch to
EXT.

Figure 34. Op_eréting‘lnstructioﬁs (1 of 5)
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 OPERATING INSTRUCTIONS

,4, 8655A svuc:nnomzea. couuren e

 HEWLETT « PACKARD .

Counter

{ CAUTION

Do not apply /+10dBm(707 mVrms znto 509) or> +25 Vdc tn /ront or
rear panel RF inputs. .

NOTE ! e |
Dzsconnect RF cable from front panel EXT COUNT connector‘ o when it
is not being used. A signal there can cause mzscount or pi{ase lock
problems for signals entering rear panel RF IN. S

a.v The Frequency Display o always indicates frequency in megahéxti:' Decimal point location
and display resolution is determined by the EXT COUNT MHz 0, SYNCHRONIZE COUNT
and EXPAND x 10 ) buttons (see note). | ,

Mode D:cimal"' " Resolution
| ' | oint - |
EXT COUNT: .001-10MHz | ggmp x10 o 0 oo | o g:
e I T T
SYNCHRONIZECOUNT | i 10 | 000000 | 100y

Figure 34. Operating Instructions (2 of 5)
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OPERATING INSTRUCTIONS | o | ‘
| © NOTE o |
The OVERFLOW indicator ’ will light whenever the signal frequency

exceeds the display’s capabilities. The displayed frequency will be correct
except that the most significant digit is of'f the display.

b. lSlgnals between 1 kHz and 10 MHz should be connected only to the front panel EXT COUNT
connector (). Depress EXT COUNT: .001—10 MHz button ). .

i
c. Signals between 10 and 020 MHz can be connected to elther the EXT COUNT connector 0 or
the rear panel RF IN connector. If connecting to EXT COUNT, depress EXT COUNT:

10—520 MHz button0 If connectmg to RF IN, depress SYNCHRONIZE COUNT

button 0

NOTES

EXT COUNT 0 and SYNCHRONIZE COUNT @) switches are inter-
locked so that only one of the switches can be depressed at a time.

The front and rear RF inputs are protected by a common fuse. Refer to
the RF Input Fuse replacement steps at the beginning of this section.

E Phase LOck
} CAUTION |

Do not apply >+10dBm (707mVrmsmto 50Q2) or > £25 Vde to front or
rear panel RF inputs.

NOTE
Disconnect RF cable from front panel EXT COUNT connector o when it
is not being used. A signal there can cause miscount or phase lock
problems for signals entering rear panel RF IN.

a. Ensure that the'internal selector sw1tches are set for compatlblhty with the signal generator

bemg used. Only qualified servzce personnel should make thls check. See procedure at begin-
nlng of this section.

b. Connect the Synchmmzer/Counter to the signal generator as follows:
RF IN (rear panel) to generator’s aux1h§.ry RF output.

¢ LOCK (rear panel) to generator s phase lock input (on 8654A Signal Generators, to
FM INPUT with FM switch set to FXT). |

NOTES

If RFI Ieakage exceeds specified levels carefully ttghten RF Type N con- |
nectors with a pazr of plzers , |
Continued . .. : , o

.o o Figure 34, Operating Instructions (3 of 5)
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e OPERATING INSTRUCTIONS

l,;'g 8655A SYNCHRONMIZER\COUNTER = . '
f_ " HEWLETT « PACKARD : oo !

" ERT COUNT -
Caaniwl 1 o

V10 s taon3t 4 @

Ty euseo N

NOTES (Cont'd)

The Synchronizer Counter can generally phase lock signals entering
through the front panel EXT COUNT connector a but it is not recom-
mended. Ambiguity can arise in the 1 kHz to 10 MHz range. Phase lock is
not specified, or possible over this entire range. Lock + 500 Hz is also not
possible even though it is indicated by the extra digit (5 ) illuminated on
the Frequency Display. |

¢. With the Synchronizer/Counter in the count mode, set the génerator’s dutput to desired fre-
| quency as indicated on Frequency Display o . The last digit may be flickering between two
numbers. o : ' "

d. Press SYNCHRONIZER LOCK button o . The last digit should stop flickering and the gen-
- erator’s output will be phase locked at the displayed frequency.

e. Press SYNCHRONIZER LOCK + 500 Hz button @) . A new least significant digit (5) should
appear. The generator will respond with a phase locked output frequency 500 Hz greater than
before (see following notes). - | .

Figure 34. Oh'ézating Instructions (4 of 5) SR N
| o 311
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| | ~ OPERATING INSTRUCTIONS | | ‘

NOTES

 With aﬂze\Lock button depressed it 1s not posszb[e to depress EXPAND
x 10 |

Do not apply FM signals with rates less than 50 Hz to the generator.
Doing so could cause FM deviation to be uncalibrated (8654B) or the syn-
chromzer to break phase lock ( blinking display ).

It is possible to enter phase lock directly with the LOCK + 500 Hz e
switch. The generator will then lock to a frequency 500 Hz greater than

| had been indicated in the count mode.

f.  Release the LOCK + 500 Hz button o The last digit (5) will disappear from the display.
The generator will respond by revertingﬁto the original phase locked frequency.

g. Whenever phase lock is lost, the Frequency Dlsplay e will begin to blink at about a 2 Hz
rate. The Synchromzer/Counter will revert to count mode and the display will indicate actual
generator frequency. To reset phase lock, release LOCK button(s); retune to desn'ed frequency
and depress LOCK button(s) again.

| :I

Figure 34, Operating.Instructions (5 of 5)

3-12
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- Performance Tests

SECTION IV

BEFORE SWITCHING ON THE INSTRU-

- MENT, the protective earth terminal of the
instrument must be connected to the pro-
tective conductor of the (mains) power
cord. The mains plug shall only be inserted
in a socket outlet provided with a protec-
tive earth contact. The protective action
must not be negated by the use of an exten-
sion cord (power cable) without a protective
conductor (grounding). Grounding one
conductor or a two conductor outlet is not
sufficient protection.

- If this instrument is to be energized via an
. autotransformer (for voltage reductzon)
make sure the common terminal is con-
nected to the earth terminal of the power

" source.

- Any interruption of the protective (ground-

ing) conductor (inside or outside the instru-

- ment) or disconnecting the protective earth

terminal is likely to make this intrument

dangerous. Intentional mterruptzon is
prohzbzted |

Whenever it is lzkely that the protection has
" been impaired, the instrument must be made
inoperative and be secured agamst any un-
intended operation. . o

4-1. INTRODUCTION

4-2. The procedures in this section test the elec-
trical performance of the Synchronizer/Counter
using the specifications of Table 1-1 as the per-
formance standards. All tests can be performed
- without access to the interior of the instrument.

- A simpler operational test is included in Section III

under Operator’s Checks.

" 43. EQUIPMENT REQUIRED

4-4. Equipment required for the performance tests
is listed in the Recommended Test Equipment

- PERFORMANCE TESTS

~table in Section I Any equipment that satisifies

the critical specifications given in the table may be

substituted for the recommended model(s)

4-:5. TEST RECORD

4-6. Results of the performance tests may be tabu-
lated on the Test Record at the end of this section.
The Test Record lists all of the tested specifica-
tions and their acceptable limits. Test results re-
corded at incoming inspection can be used for
comparison in periodic maintenance, troubleshoot-

ing, and after repairs or adjustments.

' 4-7. PERFORMANCE TESTS

4-8. The performance tests given in this section are
suitable for incoming inspection, troubleshooting
or preventative maintenance. During any perform-
ance test, all shields and connecting hardware must
be in place. The tests are designed to verify pub-
lished instrument specifications. Perform the tests
in the order given and record the data on the test
card and/or in the data spaces provrded throughout
each procedure

NOTES

" Unless otherwise speczfled no warmup
- period is required for these tests. '

Line vo‘ltage must be within +5%, —1 0%»
of nominal if the performance tests are
to be considered valid.

4-9. The specifications are written as they appear
in Table 1-1, Specifications. A description of the
test and any special instructions or problem areas
are included. Some. tests that require test equip-

- ment have a setup drawing; and each has a list of
‘the required equipment. The initial steps of each

procedure give control settlngs required for that
'\artlcular test.

41
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' PERFORMANCE TESTS

4-10. COUNTER SENSITIVITY AND RANGE TEST

SPECIFICATION: Range 1 kHz to 520 MHz o
Sensitivity: <100 mVrms (—7 dBm), ac coupled into 50 ohms.
Maximum Input: ac: 707 mVrms (+10 dBm) for accurate count -

. DESCRIPTION: A SIgnél generatbt and test oscillator are used to fest the counter’s frequency range at
both high and low levels on the low (1 kHz—lO MHz) and high (10—520 MHz) count

input ranges.

EQUIPMENT: Signal Generator . . . . . . .Hr _654A or 8654B
~ Test Oscillator . ... . . . . .HP651B

PROCEDURE: 1.

=)

‘Repeat step 8 for oscillator level of +10 dBm.

Set Synchronizer/Couhter controls as follows:

POWER . . . . . . ON
EXT COUNT: 10—520 MHz . . In
LOCK. . ... ... ... Ou
LOCK+500Hz . . . . . . . Out
EXPAND x10. . . .« . . Out
TIME BASE (rear panel -
except Option001) . . . . . . INT

Set RF signal generator to give a —7 dBm CW signal at 520 MHz.

Connect generator to front panel EXT COUNT input. Counter should read ap-
prox1mately 520 MHz.

Count: __ (\/I' |

Set generator to various frequencies between 520 MHz and 10 MHz (at —7 dBm).
Counter reading should correspond approximately with generator’s frequency

~ indication.

Count: ___ )

Repeat step 4 for a generator ouI:put level of +10 dBm.
| Count: )

 Set test oscillator to give a —7 dBm (into 50Q) signal at 10 MHz.

Depress Synchronizer/Counter’s EXT COUNT .001—10 MHz switch. Connect
oscillator to front panel EXT COUNT input. Counter should read approximately
10 MHz |

Count: “)

~ Set oscillator to various frequencies between 10 MHz and 1 kHz (at —7 dBm).
- Counter reading should correspond apprommatley with oscillator’s frequency

mdlcatlon

Count: )

Count: (v )

42
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4-11. RF LEAKAGE TEST | | - S

SPECIFICATION: RF leakage (when operated with 8654B using furnished interface cables): Less than
1.5 4V in a 2-turn, 1-inch diameter loop, 1 inch away from any surface and measured
into a 50-ohm receiver. | . |

DESCRIPTION: A loop antenna is héld} one inch from all surfaces of the combined Synéhtonizer/COun-
ter and signal generator. Any leakage is monitored with a spectrum analyzer. The loop
is suspended in a molding so that when the tip of the molding is in contact with a sur-
face, the loop antenna is one inch from the surface.

NOTES

The use of a screen room may be necessary to reduce
interference from other sources.

Do not hold the antenna near the loop end while per-
~ forming the test.

SPECTRUM
ANALYZER

HP 8654B/8655A

Loop , . 2008
ANTENNA AMPLIFIER

OXONC)

000 | je00

I INPUT OUTPUT  RF INPUT
1(STEP 5) | :
(STEP 2) i
-------- - r X

Figure 4-1. RF Leakage Test Setup =~

RF OUTPUT

EQUiPMENT: ~ One-Inch LoopAntenna . . . . . . . HP 08640-60501

Signal Generator . . . . . . . . . . HP8654B.
20dB Amplifier . . . . . . . . .. HP 8447A
Spectrum Analyzer . . . . . . . . . HP8558B/182C
50 Ohm Load (2. required) . . . . . . HP 11593A
PROCEDURE: 1. Intercdnnect 'Syncﬁfonizefféounter and signal generator (see Secfion IT). Be

sure that rear panel Type N connections are secure.

] 2. Connect equipment as shown in Figure 4-1 (with signal generator connected to
' spectrum analyzer through amplifier). Set Synchronizer/Counter and signal

generator controls as follows: -

8654B: METER . . . . . . .. . LEVEL

FREQUENCY RANGE . . . 66—130 MHz
| | - . FREQUENCYTUNE . . . .. 100 MHz
- | | OUTPUTLEVEL . .. . . —103dBm
._ - AM . . . ... ..... OFF

FM . ... ... ..... OFF
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PERFORMANCE TESTS
411. RF LEAKAGE TEST (cont'd). R
PROCEDURE: 8655A: POWER . .. . . .. ON
(cont’d) : SYNCHRONIZE COUNT . . . In
c ‘ LOCK . . .. .......Out
LOCK+500Hz . . . . . . . Out
EXPANDx10. . . . . . . . Out
. TIME BASE (rear panel |
~ "except Option001) . . . . . INT

Set spectrum anals}zer resolution bandwidth to 30 kHz, optimum input level to-
—40 dBm (0 dB attenuation), frequency span to 50 kHz per division, vertical

“scale to 10 dB per division log, display smoothing to minimum (off), and center

the frequency control to locate 100 MHz signal. Use vertical reference level con-
trol to set the signal to —40 dB graticule line on display.

Disconnect generator from analyzer and connect 50 ohm loads to generator’s RF
OUTPUT and Synchronizer/Counter EXT COUNT input. |

Connect loop antenna to analyzer through amplifier. Hold the end of antenna
cylinder in contact with various surfaces of the counter and generator and ob-
serve the display for the duration of a sweep. All SIgnals and noise should be be-
low —40 dB graticule line on dlsplay (1 e., less than —103 dBm or 1.5 uV) from
10 to. 200 MHz. | ‘,

—40 dB (\/)

Set analyzer center frequency control to 300 MHz and repeat step 5. All signals

"and noise should be below —40 dB gratlcule line on display from 200 to 400 MHz.

—40dB (/)

Set analeer centér'frequency control to 400 MHz and repeat step 5. All signals
and noise should be below —40 dB graticule line on display from 400 to 520 MHz.

—40 dB (V)
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Table 4-1. Performance Test Record

‘ | Hewlett-Packard = | o Tested By
Model 8655A o -
Synchronizer/Counter , |
Serial No.: \ ‘ oy Date:
| | S | Results
far':graph Test Description \ ‘ ‘
Min. Actual Max.
4-10. | Counter Sensitivity and Range Test
EXT COUNT 10—520 MHz: | |
'—7 dBm (520 MHz) _ W)
—17 dBm (10—520 MHz) | | «)
+10 dBm (10—520 MHz) | R W)
~ EXT COUNT .001—10 MHz: |
~7dBm (10 MHz) | W)
—7 dBm (1 kHz—10 MHz) - ‘ Y
+10 dBm (1 kHz—10 MHz) | | W
1 411. RF Leakage Test | . : .
| 10—200 MHz | | ~ —40dB (V)
900—400 MHz | —40 dB (V)
400—520 MHz | ‘ —40 dB (V)
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A

Adjustments

' SECTION V.

| WARNINGSI

o Servicihg instructions are for use by quali-
fied personnel only. To avoid dangerous

electric shock, do not perform any servic-
ing unless qualified to do 0.

BEFORE SWI TCHING ON THE INSTRU-
MENT, the protective earth terminal of the
instrument must be connected to the pro-
tective conductor of the (mains) power
cord. The mains plug shall only be inserted
in a socket outlet provided with a protec-
tive earth contact. The protective action
must not be negated by the use of an ex-
tension cord (power cable) without a pro-

- tective conductor (grounding). Grounding

one conductor of a two cbnductor outlet
is not sufficient protection.

If this instrument is to be energi._a vig an

autotransformer (for voltage reduction)
make sure the common terminal is con-
nected to the earth terminal of the power

- source.

Any ihterruptian of the protective (ground-
ing) conductor (inside or outside the instru-
ment) or disconnecting the protective earth

terminal is likely to make this instrument
dangerous. Intentional interruption is pro-

hibited.

Whenever it is likely that the profection
has been impaired, the instrument must

be made inoperative and be secured agamst '
any umntended operation.

-Ad ’ustménts descrtbed herein are per-
forn.>d Witk power supplied to the instru-
ment while protective covers are removed.

~ .Energy avdailable at many points may, if
| COntacted result in personal injury.

Any ad]ustment mamtenance and repair

" of the opened instrument under voltage

should be avoided as much as possible,
and when inevitable, should be carried out

“only by a skilled person who is aware of
' the hazard mvolved ‘ ‘

~ ADJUSTMENTS

‘Capacitors inside the instrument may still
be charged even if the instrument has
- been disconnected from its source .of

supply.

The front panel POWER switch does not
have an off position. Whenever the power
cord is ‘connected between the instrument
and a power source, hazardous voltage is
present inside the instrument.

* 5-1. INTRODUCTION

5-2. This section describes the adjustments which
will return the Synchronizer/Counter to peak oper-
ating condition. The adjustments are to be per-
formed whenever nerformance test results are out

of tolerance. This may occur over a period of time

because of aging of components within the instru-
ment or because of repair or replacement of certain

- components, parts or assemblies. Table 5-2 con-

tains information pertaining to assemblies or parts
repaired or replaced, performance tests which veri-
fy the instrument is performing to iis maximum

- capability, and adjustments to be made if perform-

ance isn’t at peak efficiency. Information is also
provided in this section about the equipment re-

quired to perform the tests.

5-3. An adjustment procedure includes reference
to service sheets where the adjustable components

~ are shown, a description of the test including any
problem areas or special instructions, a test equip- -

ment setup diagram (if necessary), test equipment
recommended for the test, and a step-by-step pro-
cedure for performing the adjustments. Removal
and installation procedures are presented on Ser-
vice Sheets A and B located after schematics in
Section 8. Adjustment locations are shown in
photographs on Service Sheet B.

Iu) ,\‘.
PRI

5?4. The‘ ‘t\"ollowing general information applies to
all adjustments unless otherwise indicated. |

. No warm-up time is réquired

b Pnor to any adJustment check power sup-

ply voltages as indicated in. paragraph 5-13.

"5-1




Adjustmenj;';

c. After any adj'uvstmervlt',_ repeat the related
tests indicated in Table 5-2 and perform the overall
\ troubleshootmg procedure in Sectlon 8

5-5. Leakage Test in Sectlon 4 should be performed

"after any disassembly of the Counter/Lock castmg ,

or RF interconnect cables
_;Lf..}’s 6. EQUIPMENT REQUIRED

- 5-7. The test equipment required for the adjust-
ment procedures is listed in Table 1-2, Recom-

mended Test Equipment. The critical specifica-‘ |

tions of substitute test instruments must meet or
exceed the standards listed in the table if the per-

formance of the generator is to meet the standards

set forth in Table 1-1, Specifications.

5-8. :FACTORY SELECTED COMPONENTS

9-9. A factory selected component is indicated on
schematic and parts list by an asterisk (*). Only
typical values are shown for selected parts. Table
5-1 lists factory selected components by reference
"designation, and contains the basis for selection,
normal range of values and reference to appropriate
service sheets. The yellow Manual Changes supple-
ment may contain' additional information about
factory selected parts

5-10. The followmg mformatlon supplements’ x

Table 5-1.

a. A1A1C4, C6, R2 and R3 Selectlon
Condition: replacing A1A1U1 U5 or U6 causes

miscount to occur near high frequency limit (520
MHz) and near specified limits of input signal level

(—7 or +10 dBm). Perform Counter Sens1t1v1ty and
Range Test (paragraph 4-10, steps 1 thru 5 at 520

MHz only). If miscount occurs at —7 dBm, decrease *

value of R2 and increase R3 (see Table 5-1 for

;
3
!

Model 8655A

~ limits). If necessary, also decrease values of C‘4 and

C6 equal amounts. If miscount occurs at +10 dBm,
increase R2 and decrease R3, or increase both C4

.and C6. Correcting for sensitivity can affect maxi-

mum input level and vice versa. Check both hmlts
after making changes.

b.  A1A2A1C10 Selection. Condition: chang-
ing components on A1A2A1 Counter/Lock Board
Assembly causes indicated lock frequency to differ
from actual frequency by one count near high fre-
quency limit of instrument (e.g., 520.001 MHz in-

" stead of 520.000 MHz). Decrease value of C10.

c. A1A2A1C25 Selection. Condition: chang-
ing components on A1A2A1 Counter/Lock Board
Assembly causes phase lock malfunction. Depress

. either LOCK or LOCK + 500 Hz button. Ground

TP4 on A1A2A1 assembly (Service Sheet 5). Mea-
sure pulse width of TTL countdown signal at U23

- pin 4 which should be between 20 and 40 ns (Ser-

vice Sheet 4). If necessary, increase C25 to increase
pulse width; decrease C25 to decrease pulse width.

- 511, RELATED REPAIRS, TESTS AND

ADJUSTMENTS

5-12. Adjustments in this section should be per-
formed when troubleshooting or performance tests
indicate that an adjustable circuit is not operating
correctly. Necessary Adjustments are listed in
Table 5-2. After making an adjustment, repeat the
tests indicated in the table and perform the overall
troubleshooting procedure in Section 8.

NOTE
Table 5-2 can also be used for trouble-

shooting. If the instrument failed one or

more performance tests, cross-referencing
to the associated assembly or circuitry

-may indicate the source of the failure.
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- Adjustments

' Table 5-1. Factory Selected Components
~ Reference Service Normal Range | ) .
e , Basis For Selection
- Designation Sheet of Values . s or Se
, A1A104 3 0to 10 pF ( C)4I=C 6) SenSitivity and maximum input
A1A1C6. 3 0to 10 pF e level at 520 Mdz. See paragraph
. AlAIR2 3 0to25Q SN 5-10a.
" A1A1R3 3 25 to 500 (R2*R3 NSQQ)
’ A1A2A10140 4 0 to 100 pF | Correct phase lock operation at
- o | 520 MHz. See paragraph 5-10b.
'A1A2A1C25 4 0 to 100 pF ‘Co‘rrect phase lock operation.
| | | See paragraph 5-10c.

o ‘Tablé 5-2. Related Repairs, Performance Tests and Adjustment Procedures (1 of 2)

Assembly, Circuit or Part
Repaired |

Performance Test (After
Repair Completed)

" Adjustment Procedure
(If Necessary)

All Eiectrical Repairs

~ Perform overall‘Troubléshooting procedure

in Section 8.

Check Power Supply levels
shown in paragraph 5-13.

" RF Leakage Test (4-11)

-AlAl

(4-10)

RF Leakage Test (4-11)

Al —_—
Al1F1 RF Leakage Test (4-11)
: e
Counter Sensitivity and Range Test Factory Selected Components

- (5-9)

Factory Selected Components

A1A2A1 Up/Down Counter RF Leakage Test (4-11)
- Circuits Only -~ - - (5-8)
A1A2A1 Null Phase Detector »RF Lezkage Test (4-11) N Phase Lock Error Voltage

(Standard 'InStriiment)

RF Leakage Test (4-11)

Circuits Only Adjustment (5-14)
ce Phase Lock Offset Adj.(5-15)
| A1A3 Time Base Circuits Only RF Leakage Test (4-11) '

A1A3 Low-Pass Filter Circuits RF Leakage Test (4-11) Phase Lock Error Voltage

Only o | Adjustment (5-14)

Phase Lock Offset Adjustment
(5-1%)

'A1A3Y1 Internal Time Base Reference |

Adjustment (5-16)

‘A2 o

——

© . See “All Electrical Repairs”

e

A3

P v

- See “All. Electrical Repairs” |
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_ Table 5-2, Related Repairs, Perfomtam_:e Tests and Adjustment Prm:edu_res (2 ef 2)\\

Assembly, Circuit or Part ~ Performance Test (After - - Adjustment Procedure
Repaired | Repair Completed) | ~ (If Necessary) -
A4 Pewer Supply Circuits Oniy ' | | SRR | Power Supply Adjustment
| \ | | (5-13) .

Internal Time Base Reference -
Adjustment (5-16)

A4 Phase Lock Driver Circuits , ' Phase Lock Error Voltage
Only o | Adjustment (5-14)
| Phase Lock Offset Adjustment
(515 -
A4 Fan Motor Driver Circuits | | See “All Electrical Repairs”
Y1 (Option 001) | | | Internal Time Base Reference

Adjustment (5-16)

ADJUSTMENTS

5-13. POWER SUPPLY ADJUSTMENT
REFERENCE: Service Sheets 6 and B.

DESCRIPTION: Adc voltrreter is used to momtor the +2OV +5.2V, and —-5 2V supply voltages as they
are adjusteu ,

EQUIPMENT: Multimetelj G« o+ e e e e e e v e e . . .. HP 34702A/34740A' "

PROCEDURE: 1. Remove instrument bottom cover.

\

2. Set POWER to ON. Connect de voltmeter to test points listed below. Adjust
appropriate control to bring voltage to the listed level. :

Supply Test Point ' Voltage Limits Aduustment

+20V A4TP1 +20.1 to +20.3Vde; ms 20V ADJ |
+5.2V A4TP2 +5.15 to +5.25 Vde® ;;ano +5V ADJ
-5.2V A4TP3 ~5.15to -5.25 Vde¢ | A4R22 -5V ADJ

'
| .
'
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'5-14. PHASE LOCK ERROR VOLTAGE ADJUSTMENT

]

ADJUSTMENTS

' REFERENCE: Service Sheets 5 and B.

DESCRIPTION: - With the mstrument unlocked the phase lock error voltage at A1A2A1TP6 is adjusted
to be in the middle of the range of the error detector. This assures that the error detec-
tor breaks lock equally for positive or negative oscillator drifts.

EQUIPMENT: © Multimeter . . . . . . . . . HP 34702A/34740A

PROCEDURE: 1. Set POWER to ON and EXT COUNT to 10- 520 MHz (all other switches out).

2. Connect dc voltmeter to test point A1A2A1TP6. Adjust potentiometer
| A1A2A1RA49 for voltmeter reading of +11.0 to +11.3 Vdc.

'6-15. PHASE LOCK OFFSET ADJUSTMENT
' REFERENCE: Service Sheets 5 and B.

‘DESCRIPTION:  With the Synchromzer/Counter In a count mode, the phase lock tune voltage is set for

| 0 Vde.
|  NOTE
' Perform Phase Lock Error Voltage Adjustment (5-1 4) be-
fore starting this procedure.
EQUIPMENT:' | Multimeter e e e e . . . . HP 347"02A/347 40A

PROCEDURE: 1. Remove instrument bottom cover.

. 2. Set controls as follows: |

POWER . . . . . ON
SYNCHRONIZE COUNT . . In
LOCK . . . - e e e .. Out
LOCK + 500 Hz -« +« +« « . Out
FXPANDx10. . . . . . . Out
A4S7 (internal) . . . . . . 8654A
A4S9 (internal) - .« . . . . 8654

3. Connect dc voltmeter to A4TP6 Adjust A4R2 OFFSET for 0.00 +0. 02 Vdc as
- . read on voltmeter. :

4. Set A4S7 to 8654B. Voltrheter should read 0.00 £0.05 Vdc.
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' ADJUSTMENTS

5-16. INTERNAL TIME BASE REFERENCE ADJUSTMENT
REFERENCE: Servxce Sheets 2 and B |

DESCRIPTION :, An oscxlloscope, tnggered by an ‘external reference, is, used to set the 1nternal reference

frequency.
NOTE
A two hour warm-up is required for this adjustment (see
| step 2) :
OSCILLOSCOPE
- A
TIME BASE > INPUT|
HP 8655A ' " EXTERNAL
TRIGGER
, FREQUENCY STANDARD | | ~ A
OUTPUT | 100 kHz, 1 MHz, 5§ MHz OR 10 MHz
100 ke 1 e S y
Figrue 51. Time Base Reference Adjustment Setup
EQ‘UIPMENT: 'Frequency Standard . . . . . . Suitable House Standard
| | Oscilloscope. . . . . . . . . . HP1820C/1801A/182C

PROCEDURE: 1. Remove front' panel of standard instrument or right side cover of an Option 091.

!

2. Connect eqmpment as shown in Flgure 5-1. Set Synchromzer/Counter s POWER
~ vwitch to ON and rear panel TIME BASE switch to INT (standard model only).
Allow equipment to warm up for two hours. (For Option 001 the warm-up is not
required if the instrument has been energized in STANDBY mode for two hours

or more.)

8. Set oscilloscope’s vertical sensitivity to view time base output signal (typically
>0.5 Vpp) and honzontal scale for 0.1 us per division. Set oscilloscope tngger to

external.
4. " Adjust time base crystal fora stationary waveform. For the standard model
| remove the RFI shield on the front of the counter and adjust A1A3Y1. For
‘Option 001 the adjustments for Y1 are situated on the right side of the instrument.

. 5.6
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‘ B ADJUSTMENTS

5-16. INTERNAL TIME BASE REFERENCE ADJUSTMENT (Cont'd)

|

NOTE

Movement of the waveform one division pé)\,second to
the right means that the generator’s time base frequency
is low by 0.1 part per million. Movement one division
per second to left means time base frequency is high by
0.1 part per million.

‘5. Replace front panel or side cover.

,5-7/5-8
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Replaceable Parts‘

SECTION VI
REPI.ACEABI.E PART&

' 6-1. INTRODUCTION S
~ 6-2. This section contains information for ordering

parts. Table 6-1 lists abbreviations used in the parts

- list and throughout the manual. Table 6-2 lists all
;‘replaceable parts in reference designator order.
Table 6-3 contains the names and addresses that

o correspond to the manufacturer’s code numbers.

Figure 6-1 shows front and rear views of the in-

| strument and locations of  external mechanical
parts. (See Service Sheet A and B in Section 8 for
locations of ~most mternal mechamcal parts.)

| ‘-6-3. ABBREVIATIONS

6-4. Table 6-1 sists abbreviations used in the parts

list, schematics and throughout ‘the manual. In
some cases, two forms of the abbrevratlons are
“used, one all in capital letters, and one partial or no
- capitals. This occurs because the abbrevratlons in
- the parts list (computer printout) are a'ways. all
caprtals However in the schematics and other
~ parts of the manual other abbreviation forms are

o used w:th both lower case and upper case letters

Y 5. REPLACEABLE PARTS LIST

o 6-6, Table 6-2 is the list of replaceable parts and |
18 orgamzed as follows: ,

a. Electrical assemblies and their compo-

L nents in alpha-numencal order by reference desig- |

nation.

—b. Chassrs-mounted parts in alpha-numer-
| h.al order by reference desxgnatron

- C. Mlscellaneous parts.
~d. Illustrated partsbreakdowns, if appropriate.

< The mformatlon glven for each part consists of the

EREE following:

‘ a The Hewlett-Packard part number

b The total quantlty (Qty) in the mstrument

c The descnptlon of the part.

e d. A typxcal manufacturer of the part in afrve-
"?”-mdlgltcode RN L e
S e The manufacturer 5 number for the part .

- 'lThe tota.l quantxty for each part is given only once_
ST -at the fn'st appearance of the part number in the

6-7. ORDERING INFORMATION

6-8. To order a part listed in the replaceable parts

table, quote the Hewlett-Packard part number, in-
dicate the quantity required, and address the order

-to the nearest Hewlett-Packard office.

6-9. . To order a part that is not listed in the re-
placeable’ parts table, include the instrument model
number, instrument serial number, the description
and function of the part, and the number of parts
required. Address the order to the nearest Hewlett-
Packard office.

.6-'10 SPARE PARTS KIT

6-11. btockmg spare parts for an instrument is
often done to ensure quick return to service after a
malfunction occurs. Hewlett-Packard has a Spare .
Parts Kit available for this purpose. The kit con-

 sists of selected replaceable assemblies and compo-

nents for. this instrument. The contents of the kit

- and the Recommended Spares list are based on fail-

ure reports and repair data, and parts support for
one year. A Recommended Spares list for this in-
strument may be obtained on request and the
Spare Parts Kit may be ordered through your
nearest Hewlett-Packard office.

6-12. D|RECT MAIL ORDER SYSTEM

6-13. Within the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advan-
tages of using the system are as foliows:

a. Direct ordering and shlpment from the
the HP Parts Center in Mountam View, California.

b. = No maximum or minimum on any mail
order (there is a minimum order amount for parts
ordered through a local HP office when the orders
requlre billing and mvommg) '

c¢. Prepaid transportation (there is a small

| handlmg charge for each order)

d. No invoices — to provide these advan-
tages, check or money order must accompany
each order.

6-14 Mail order forms and specific ordering infor-
mation available through your local HP office. Ad-

| ~dresses and phone numbefrs are located at the back
of thls manual ' |
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- All abbreviations in ﬂ'lli_. parts list will be in upper-case.

W

Table 6-1. Reference Designations and Abbreviations (1 of 2)
REFERENGE DESIGNATIONS
A L. ee.te... amembly E........ mincelhmous © F. ... electrical connector U..... integrated circuit;

AT .. attenuator; llolntor. .electrical part ‘ (moJable portion); microcircuit
o termination 2 . fuse plug o V........ electron tube
B..........fanimotor FL ............ filter Q ...... transistor: SCR; VR .... voltage regulator;
"BP ieeetesae.. battexy H...o.oinenn hardware triode thyristor ' breakdown diode
€ ..vovviee. . capacitor HY .......:. cicculator = R ....... ..... resistor W .... cable; transmission
CP ........... coupler J ... electrical connector RT ......... thermistor - path; wire -

"OR ....... Hdlode. diode (stationary ponion). S ...... v o+ oo switch X........ .... socket
thvﬂnog: varactor jack : o T....... . . transformer Y .... crystal unit (piezo-

DC ... directional coupler : TB ...... terminal board electric or quartz)
DL .........  delay line K......... v es . lrelay T™ ...... thermocouple . tuned cavity; tuned
DS ....... annunciator;i L ........ coiliinductor ™ ......... test point circuit

© . dignaling device M......... + .+ . Meter j

 (audible or visual); MP ....... miscellaneous ‘
lamp; LED . mechanical part ‘
,- , ABBREVIATIONS

A............ ampere COEF ...... . coefficient ' EDP ..... electronic data INT .......... internal
"B . ... Aalternating current COM..... ... commen ‘ procesiing - kg .......... kilogram
. ACCESS ..... accessory COMP ..... composition ELECT ..... electrolytic kHz ........ . kilohertz
ADJ ....... adjustment COMPL ....... complete ENCAP .... encapsulated &§2......... .. kilohm’
A/D ... . analogtodigitai CONN....... connector EXT ......... external kV ... kilovolt
AF .. ... sudiofrequency @ CP ...... cadmium plate F.oooiinun.. .. farad b, - pound’
AFC . ....... automatic CRT ... cathode-:ray tube FET ...... . field-effect LC ........ inductance-

~ frequency control < CTL . . complementary transistor ' ~ capacitance
"AGC .. ... automatic gain ‘ transistor logic FIF ..., flig-flop LED . . light-emitting diode
_ conuol _ ‘ CW..... continuous wave FH .......... fiat head LF ...... low frequency

AL .......... aluminum €W ... .. clockwise FILH ..... fillister head LG ............. long
ALC ..... automaticlevel cm ......... centimeter - FM. .frequency modulation ' LH ...... + ... left hand
, comtol ‘ D/A . digital-to-analog FP ........ front panel LIM ............ limit

~ AM ... amplitude moduh- dB ........... decibel FREQ....... frequency LIN linear taper (used
: Co tlon dBm . ... decibel referred FXD........ ... fixed in parts list)
- AMPL ........ amplifier to 1 mwW £ ..., gram lin ........... . linear

APC . ... automatic phase de ....... direct current GE ....... .  germanium LK WASH ... lock washer

control , deg .. degree (tempexature GHz ......... giuhertz LO ... low;local oscillator
. ASSY ........ assembly _interval or differ- GL ........ e glass LOG . .. . logarithmic taper

AUX . ........ auxiliary o  ence) GRD . ground(ed; (used in parts list)
avg .. .. avemge ces  onue.. degree (plane H............. henry log ........ logrithm(ic)
AWG .... American wire ° angle) h ...l hour LPF ..... lowpass filter

' gauge C ... . degree Celsius HET ....... heterodyne.. LV ........ low voltage

BAL .......... balance o (centigrade) HEX ..... . - . hexagonal m...... meter (distance)’
BCD ...... binary coded oF .. .. degree Fahrenheit HD ............. head mA........ milliampere
, decimal K ....... degree Kelvin HDW ........ hardware MAX' ....... maximum
BD ......vnvun. board DEPC d2posited carbon HF ...... high frequency M ......... megohm

"BECU ...... berylium DET ......... detector HG .......... merewy MEG . meg (106) (used
- copper diam . ..... .« . diameter - | high , in parts list)

BFO . .... beat frequency DIA ("le.meter (used in HP ..... Hewlett-Packard MET FLM . ... metal film

oscillator : ’ parts list) HPF . .... high pass filter MET OX .. . metallic oxide

BH ........ binderhead - DIFF AMPL . . differential HR ....... hour (usedin MF ... medium frequency;
" BKDN: ,.... breakdown - ampliﬂa parts list) ' microfarad (used in
BP .......... bandpass ' div............ dividgon HV . ....... highvoltage ‘ parts list)

BPF . .... bandpass filter.  DPDT .. ... double-pole, Hz ........... . Hertz MFR...... manufacturer
BRS ......... 'e. brass ' -~ doublethrow ‘ IC .... integrated circuit mg ......... miligram
"BWO..... backward-wave DR............ drive " 1ID ...... inside diameter MHz ........ megahertz

¥ , oncnhtor ‘ . DSB . double sideband IF ....... intermediate mH .. . . . millihenry
‘ CAL cecaeev.. calibrate - DTL .... diode transistor fraquency ' mho ....... ++... mho
‘ W . . countcr-cloekwiu logic e IMPG ..... impregnated ‘MIN ........ minimum
CER'.......... ceramic DVM ... digital voitmeter In.............. inch min ..... minute (time)
o CHAN veeeees.. channel ECL .... emitter coupled INCD ..... incandescent e +.... minute (plane
o €M y........ contimeter . ‘logle o INCL ....... include(s) anllo) ‘
-} - CMO. . cabinet mountonly = EMF .. electromotive force INP ... ... 0. input MINAT . miniature
. COAX......... coaxial - PR INS ..... . .. insulation mm ........ mﬂlimeter‘
‘ ‘ “‘NOTE
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Table 6-1. Reference Designations and Abbreviations (2 of 2)

SR MOD ....... modulator OD..... outside diameter PWV .. ... . peak working ™ ..... .. time delay
o) MOM L..... momentary OH ......... oval head ' voltage . "TERM ....... . terminal
MOS ....... metal-oxide OP AMPL ... operational RC ....... ' . . resistance-’ TFT .. thin-film transistor
N ' semiconductor amplifier | o capacitance TGL ........... toggle .
S R ms ........ millisecond OPT .......... option RECT ..... ... rectifier THD ..... ees.. thread
T T MTG........ mounting osC ......... oscillator ‘REF ......... reference THRU........ through
NP "MTR ... meter (indicating (o) QR ‘oxide REG......... regulated T ........ w . titanium
 device) 0Z .....ivennn . ounce . REPL ...... replaceable TOL ......... tolerance
mvV.......... milivot  $2.............. ohm RF ..... radio frequency TRIM ........ trimmer
mVac ...... millivolt, ac P .... peak (used in parts RFI . ... radio frequency TSTR ...... .. transistor
mVde ..... . millivelt, de list) : interference .TTL .. transistor-transistor
' mVpk . ... millivolt, peak PAM . ... pulseamplitude " RH .... round head:;right logic .
mVp-p ... millivolt, peak- "~ modulation - hand ‘ TV ......... television
- to-peak PC ...... printed circuit RLC........ resistance- TVI television interference
mVrms . ... millivolt, rms PCM . . pulsecode modula- ‘ inductance- TWT .. traveling wave tube
mw ......... milliwatt tion; pulse-count : capacitance U ..... micrvo 10 6) (used
 MUX ...... . multiplex modulation "~ RMO ... rack mount only in parts list)
MY........... . mylar PDM ..... pulse-duration ms.... root-mean-square UF ... microfarad (used in
MA .. ..... microampere modulation - RND........... round . _parts list)
MF ........ microfarad pF ......... picofarad ROM. . read-only memory UHF . . ultrahigh frequency
MH ........ microhenry PH BRZ phosphor bronze R&P. ... .. rack and peel UNREG .... unregulated
" Mmho ....... micromho PHL .......... Phillips RWV ... reverse working | 2 volt
Y 7 S microsecond PIN ... positive-intrinsic- voltage o VA .. ... « .. voltampere
| B | 2, microvolt " negative S ... scattering parameter Vac ........ . volts,ac
T MVac . ..... microvolt,ac = PIV ....... peak inverse $ ........second(time) VAR .......... variable
' : MVdc ..... microvolt, dc voltage ' ...” . second (plane angle) VCO . .. voltage-controlled
MVpk ... microvolt, peak Pk ........ ... Ppeak SB..... slow-blow (fuse) oscillator
Lo 1" MVe-p ... microvolt, peak- PL ......... phase lock " (used’in parts list) Vde ....... . . volts,dc
Lo . to-peak o PLO ,....... phase lock SCR ... silicon controlled VDCW. . voltis, de, working
. ' : MVims . . .. microvolt,Dms oscillator © rectifier: screw " (used in parts list)
o MW .. ....... microwatt PM . ... phase mcdulation SE ,.......... selenjum V(F)...... volts, filtered
e nA ........ nanoampere PNP . .. positivenegative- SECT ........ sections . VFO .. variable-frequency
T "NC ...... no connection positive SEMICON. . . ... semicon- oscillator :
- = 'N/C .... normally closed PO ..... R part of ductor VHF ...... very-high fre-
YR NE ...... . ..w... Neon  POLY ...... polystyrene SHF ...... superhigh fre- _ ‘quency
S NEG...... " .. .Degative PORC ........ - porcelain - : quency ' Vpk ........ volts, peak
*. . mF ..., . ... nanofarad  POS .. positive; position(s) St............ silicon Vp-p .. volts, peak-to-peak
‘ NIPL ...... nickel plate (used in parts list) SIL .. ....... v . Silver Vims ...... . volts, rms
N/O ..... normally open POSN ........ position SL ... slide VSWR ... wvoltage standing
NOM ........ nominal POT ..... potentiometer SNR ., . signal-to-noise ratio . wave ratio
S , NORM ....... . normal P ....... peak-to-peak SPDT ...... single-pole, VIO ...... voltage-tuned
B : NPN ... negative-positivee PP ... peak-to-peak (used double-throw . oscillator '
' ' negative . ‘ in parts list) : SPG ........... spring VITVM .... vacuum-tube
NPO .. .. negative-positive PPM ..... pulse-position SR ......... . split ring voltmeter
zero (zero tempera- ' modulation SPST ...... sirgle-pole, V(X)..... volts, switched
: _ture coefficient) PREAMPL . .. preamplifier gingle-throw W...oieeon. e e . Watt
NRFR . . not recommended PRF . ... pulserepetition = SSB ..... single sideband W/ oo . with
for field replace- . frequency SST ...... stainless steel WIV . ... working inverse
. ment ' ' PRR . ... pulserepetition = STL ........ ... . steel voltage
" NSR . .... notseparately rate ‘ SQ ........ .. square WW ...... . wirewound
replaceable PS...... ... picosecord SWR .. standing-wave ratio WO ......... without
. ns..... ... nanosecond .. PT ............ point SYNC ..... . synchronize YIG .. yttrium-iron-garnet
nw ........ . nanowatt PTM . ....... pulse-time T .. timed (slow-blow fuse) ~ Z  ....... characteristic
8 "OBD ... oxder oy descrip- modulation TA .......... . tantalum impedance
tion : PWM....... pulse-width T™ ........ temperature .
: modulation compensating
NOTE
All abbreviations in the parts list will be in upper-case. -
| MULTIPLIERS
| Abbrevistion  Prefix  Multiple
T tera - 1012
3 G siga 109
M mega 106
k kilo 103
da deka 10
d deci 101
c centi 10—2
m milli- 103
7] miero 10—
n nano 10
P pico 1012
t femto 1015
a atto 1018
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Table 6-2. Replaceable Parts
: . HP Part | . @ . Mfr . N l
~ Reference - Qty Description Mfr Part Number
Designation | Number Code
" Al 08655=60010 1 | counte.suock asseweLy (STanparp) 20480 | 08655-50010
al 0865560014 1 '| CounTzR/LCCK ASSEMBLY (OPTION 001 28480 | 08655-600i6
\ic1 0160-2357 4 | capactror-Fxp 1000PF +80-20% s00MvCe CER | 28480 | 0160-2357
alc2 0160~2049 3 | CaP2CITOR=FXD 5000PF +80-20% 500WVOC CE2 | 28450 | 01€0-2040 :
ALC3 0160-2049 CAPACITOR-FXC SOO0PF +80-208 500wWVDC CER | 28480 | 0140-2049
AlC4. 0160-2357 CAPACITOP-FXD 1000°F +80-20% 500WVCC FER | 28480 | 0.-0-2357 )
A1C5 0160-2049 CAPACITCR-FXD SOOOPF +80-20% 500WVOC CEX | 20480 | 0160-204.
A\LCE 0160~2357 CAPACITOR-FXD 1000FF +30~20% SCOWVLC CER. | 28480 | 0160-2357
ALET 0160-2357 CAPACITOR-FXD 1000PF +80-20% S00MVEC CER |. 28480 | 0180-2357
ALF1 2110-0513 1 | FUSE .1258 125V FAST=BLO .348X.25 UL 1sa1s | 2713.125
(SEE SECTIONS I AND TID) :
ALFLL 0160-0204 3 | caracitor-rLIR S500PF GMV 200v 01121 | SMFB-A2
A\LFL2 0160- 0204 CAPACITOR=FLTR S500PF GMV 200V - 01121 | SMFB-A?
ALFL3 0160-0204 CAPACITOR=FLTR 5500PF GMV 200V 01121 | swrB-Az
AlL1 91002232 5 | coIL-FXD MOLOED RF CHOKE .56UM 10% 26226 | 157560
L2 9100-2232 COIL-FXD MOLBED RF CHCKE .56UH 10% 24226 | 15/560
ALL3 191002232 COIL=FXD MOLCED RF CHOKE o56UM 10% 24226 | 15/560
Allse 9100~2232 COIL-FXD MCLDED RF 'CHOKE .56UN 10% 24226 | 157560
ALLS 9100-2232 _ COIL=FXD MNLDED RF [AOKE «56UH, 107 24226 | 15/560
ALMPL 0361-0207 3 | RIVET:BLIND, BLACK NYLON 0.125% DIA 00000 | ©8D
‘ALMP2 .| o0362-0265 & | CONNECTOR CRIMP, INTERCONNECT WIRES 28480 | 0362-0265
alMP3 : 0520~0127 3 | SCREW-MACH 2~56 .188~IN=LG PAN=HD=POZLI 28480 | 0520-0127
. Al9Pi 0570-0112 2 | SCREW-MACH 0=80 o188~IN=LG FILwHD-SLT 28480 | 0570-0112
ALMPS 1200~ 0031 2 | INSULATOR=ASHG=FLG +115-1D 26365 | 974 307
ALMPS 1400~0249 1 | CABLE TIE..062-2625-IN=DIA ¢091=IN<WD 06383 | PLTIM-N-8
A1MP? 2190~0005 2 | WASHER=LK EXT T NO.=4 o116=IN~ID 78189 | 1804-01
A1MP8 2190~0016 1 | WASHER-LK INTL T NGo=3/8 .377=IN~1ID 78189 | 1920-02
ALMPY 2190-0045 : WASHER=LK HLCL NOe=2 +088~[N-IC 76854 | 1501-009
A1MP10 2190- 0124 3 | WASHER=LK INTL T NCo~10 +195=IN-1D 24931 | LW101-30
alvP11 2200-0103 SCREW~MACH 4~40 o25~IN-LG PAN=HD=POZI 28480 | 2200-0103
A1MP12 2200-0105 | SCREN=MACH 4=40 <312=IN=LG PAN=HD-POZI 29480 |’ 2200-0105 :
A1MP13. 2200-0109 2 | SCRER-MACH 4=40 .438=IN-LG PAN=HD=POZI 28480 | 2200-0109
A1MP14 2200~0111 4 | SCREW-MACH 4=40 o5—IN=LG PAN-HO=-POZI 28480 | 2200-0111 ¢
AL4PLS 2200~0113 3 | SCREN-WACH 4=40 .625-IN-LG PAN=HD-PZI 28480 | 2200-0113
ALMPLS. 2200-0119 4 | SCREN=-MACH 4=40 1= IN=LG. PAN=HD-POZI 28480 | 2200-0039
a1MP17 - 2200-0151 2. | 'SCREW=NACH 4=40 .75~IN=iG PAN<HD-POZI 28480 | 2200-051 :
* ALMP18 2200~0164 SCREW=MACH 4=40 o188-IN-LG 82 DEG 28480 | 2200-0164
A1MP19 2200-0165 SCREN=MACH 440 o25-IN-LG 82 DEG | 28480 | 2200-018%
A14P20 2950- 6001 1 | MUT-HEX-DBL-CHAM 378=32-THD .094=THK 12697 | 207413
aiMP21 ' 2950~-0078 3 | NUT-HEX-DBL-CMAM 10-32-THD .067-THK 264931 | HN100-11
A1MP22 3050- 0443 2 | WASHER=FL NN NO.=8 .176=IN=10 .375-IN=30 | 86928 | 5624-1s-10
A1MP23 8150-0454 ' WIRE 24AMG V 300V PVC T7X32 80C 28480 | 81%50-0434
ALNP24 8150-0455 " WIRE 26AWG GY 300V PVC 7X32 80C 28480 | 8150~0855
ALMP25 81500456 WIRE 24AWG W 300V PVC 7X32.80C 20430 | 8150-0456
ALMP26 8160-0219 1 | mFI stR1P NI ALY 1.06-w 2.64-L . 28480 | 8160-0219
~ AlMp27 81600220 ‘1 | RFI STRIP NI ALY 2.48-W 4.21%5-L 28480 | 8160-0220
ALMP2S 08640~00009 1 | ccver, CENTER FILTER 28480 | 08640~00009
_aALMP29 " 08640=00051 1 | FRAME ¢ SMIELD, LARGE 23480 | 086400051
A1MP30 0£640- 0009 L | INSULATOR, CCUNTER HEAT 28450 | 08540-000%
a1MP3L 02640~20059 » | cover, cnTR InPUT 28480 | 08640-20059
a14pP32 0864020060 1 | HEAT SINK, CNTR 28480 | 02640-20060
alwp33 0864020089 2 | SUPPORT, PC BOARD, CNTR 28480 | 08640-20089
A1MP34 08640-40041 1 | PIPE, LIGHT CFLOMW 28480 | 08640-40041
A1MP33 0865500007 1 | oucr 23480 | 08655-00007 ~
~ i , ‘ .
A14P36 08655-00010 1 | SHIELD, L.E.D. 28480 | 08655-00010
ALMP3T 08655-00018 1 | euate,! cover 28480 | 08655-00018
A14P38 08655-20014 1 | END PLUG-COUNTER 28480 | 08655-20014
ALMP39 08655-20018 1 | caver, counter rop - 28480 | 08835-20018
A1MP40 0865520019 1 | cover, counTER, BCTTOM 20480 | 08655-20019
A14P41 08655-20025 1 | sHiewo, ruse ‘ 28480 | 08659-20028
C ALMP&2 0865520026 1| cap, Fuse 28480 | 08633-20026
ALMPA3 08435-20030 1 | FiLrer, winoow 28480 | 086%5-20030
AL e | NOT ASSIGNED -
©alU2 1820-1003 1 | 1c counrer ' ' 28480 | 1820-1003
S alu3 1990-0462 7 | DISPLAY NUM DOT MAT 1 CHAR <29 IN HIGM 28480 | 1990-0862
ALU4 19900462 _ OISPLAY MJM DOT MAT 1 CHAR 429 IN WIGH 28480 | 1990-0862
alus 19900462 DISPLAY NUM TOT MAT 1 CHAR .29 IN HIGH 23420 | 1s90-0482 .
ALUG 1990-0462 DISPLAY NUM DGT MAT 1 CHAR 29 IN NIGW 28480 | 1990-0452
ALUT 19900462 DISPLAY NUM POT MAT 1 CHAR 429 IN HIGH 23480 | 1990-0462
A1u8 1590-0462 DISPLAY- NUM LU/ MAT 'L CHAR, 29 IN WIGM 28480 | 1990-0462
a1u9 1990-0462' " DISPLAY NUM DOT MAT L CHAR o29 IN MIGH 28480 | 1990-0862
1

1.

L See introduction to“this section for ordering information




-'Model 8666A Replaceable Parts
i N "_i ' . ' :
Table 6-2. Replaceable Parts
V. ' i
eferen 1 HPPart | A, L M#fr _ L
R ce Qty Description Mfr Part Number
Deslgnatlon Number v | Code S
- . \ .
‘ AIAI 0!655-60001 1 RF SCALER BOARD ASSEMALY 28480 08655-40Q001
S IDOES NOT INCLUDE FUST A1F1 OR A1u2) a
alalcl - 0160-0127 1 | CAPACITOR-FXC MWF 20% 25WVDC CER 27480 | o160-0127"
1 a1ac2 0160~3879 6 | CAPACITOR-FXD .OLIUF +-20% 100WvDC CER 28480 | 01603979
. ARALC3 0160-23879 | CAPACITOR=FXC (O!UF +-20% 10ONVDC CER 23480 | 0160-3373
AIALCA 0160-3873 2 | CAPACITOR=FXD 4.7PF +-.SPF 200WVOC CER 28480 | 0160-3873
EE : '] SUSELECTED PART, SEC SECTION V) .
AlALCS 0180-0197 16 | CAPACITOR=FXD 2.2UF+=10% 20VDC T4 56289 |. 1500225x902042
ALALCS® 0160~-3873 CAPACITOR~FXD 4.TPF +-.5PF 200WVDC CER 28480 | 0160-3373
‘ . . *(SELECTED PART, SEZ SECTION V) ) r
ALALCY 0160-3879 CAPACITOR=FXD .01UF +=20% 100WVOC CER 28480 | 0150-3879
AlAlCa 0160-3879 CAPACITOR=FXD (O1UF +-20% 100WVOC CER 28430 | 0160-3879
AJALCY . 0160-3079 CAPACITOR~FXD .01UF +-20% 100WVDC CER 28480 | 0160-3379
AlAlLCIG 0160-0572 1 | CAPACITOR=FXD 2200PF +-20% 100WVDC CER 28480 | 0160-0572
ALAICR1 19010050 - 3 | OIODE-SWITCHING 8OV 200MA 2NS 00-7 28480 | 1901-0050
ALALCR2 1901--0050 DIODE=-SWITCHING B8OV 200MA 2N5 'DO-T 28480 | 1901-0050
ALALCR) 1901~0050 . DIODE=SWITCHING 80V 200MA 2NS DO-7 23430 | 1901-0050
- ALANIL 1250-1220 2 CONNECTOR=RF SMC M 'PC 98261 | 50-051-0109
AlALJ2 1250-1220 . | CONNECTOR-RF SMC M PC 98291 | 50-051-0109
AlAIK1 0490-0633 1 | RELAY 6VDC CONT 1A 350VDC FORM 2C 28480 | 0490-0633
ALALNPL 1251~1598 12 | CONNECTOR-SGL CONT SKT .025-DIA 28480 | 1251-1998
ALALMP2 1251~-1998 CONNECTOR=SGL CONT SKT ,025=D14 28480 | 1251-1998
ALALNP3 3050-007¢ 6 | WASHER=FL NM NOo=2 <094~IN-1D .188=IN-00 | 23050 | 2
ALALMPS 1251-1556 5 | CONNECTOR-SGL CONT SKT <04=DIA 28480 | 1251-1556°
AlA1Q1 1854-02345 1 | TRANSISYOR NPN 2NS179 SI YO=72 PD=200MW 04713 ] om=179
AlALQ2 1854-0404 2 | TRANSISTOR NPN SI TO-18 PN=360Mw 286480 [ 1854~060%
A1A1Q3 1854~ 0404 TRANSISTOR RPN ST TO=18 PD-360MW 20480 | 1854~040¢
ALAIRL 0698~7205 S | RESISTOR Sl.1 2% .05W F TC=0+=100 24546 ! C3-1/8-T00~51R1-G
AlALR2e 0698-7188 1 | RESISTCR 10 23 .0%W F TC=0+=100 24%6 | ©3-1/8-T00-10R=G
o *(SELECTED PART, SEE SECTION V) R ;
AlAIR3s 0628-7203 1 | RESISTOR 42.2 2% .05 F TC=0¢=100 24546 | C3-1/8-T00-42R2-G
: ’ *{SELECTED PART, SEE SECTION ¥) ‘
ALAIRA 0698-7205 RESISTOR 51.1 2% .O5M F TC20+=-100 24546 | C3-1/8-700-51R1~-G
ALAIRS 0698-720% RESISTOR 51.1 2% <05 F TC=0+-100 24546 | C3-1/8-700-51R1-G
AlAIRG 0698~7205 RESISTOR 51.1 2% <054 F TC=0+~100 24546 ; | €3-1/8-T00-51R1~G
ALAIRY 06983152 1 | RESISTOR 3.48K 13 .125W F TC=0+-100 16299 . | C4=1/8-T0=3481~F
ALAIRS 0698-7229 4 | RESISTOR 511 2% .0% F TC=0+-100 24546 | C3-1/8-T0-511R=G
ALAIR9 0698-7236 3 | RESISTOR 1K 2% .05W F TC=0+=100 24546 | (23~1/8-1T0-1001-6
AlALR10 0698-7205 RESISTOR Sl.1 2% <05 F TC=0e- 100 24546 | C3-1/8-T00-51R1-G -
AlAIR11 0698-7201 2 | RESISTOR 34.8 2% .05W F TC=0+-100 26546 | C3~1/8-700-34R8-G
AlAlR12 0698-7227 1 | RESISTOR 422 2% .05W F TC=0+~100 24546 | C3-1/8-70-422R=G
| a3 0698~7240 4 | RESISTOR 1.47K 2% .05W F TC=0+=100 24566 | C€3~1/8-T0-1471-6
" AJAIRLA 0698-7229 , RESISTOR 511 2% .05W F TC=0+~100 26546 | €3-1/8-70-511R-C
ALAIRLS 0698-7284 3 | RESISTOR 100K 2% .05W F TC=0¢=100 . 245456 | C3-1/8-70-1003~%
AlALR16 0698-7240 RESISTOR 1.47K 2% .05W F TC=0s=100 26546 | C3-1/8-70~1471-6
ALALR17 0698-7240 RESISTOR 1.47K 23 .05W F TC=0+=100 24546 | €3-1/8-T0~1471-G
AlAZR1S 0498-7201 RESISTOR 34.8 2% .05W F TC=0+- 100 24546 | C3-~1/8-T00~34R8~G
ALAIRL9 0698-7222 1 | RESISTOR 261 2% .0%W F TC=0s-100 24546 | €3-1/8-70-261R=G
AlAIR20 0698~-7240  RESISTOR 1.47K 2% .05W F TC=0+-100 24546 | C€3-1/8-T0<1471-G
AlAlU1 10200736 1 | 1c counter 28480 | 1820-0735
A2 | e , .NQT ASSIGNED
AlAlu3 1820~0145 1 | 1€ mC 1010P GATE 04713 | mcio0100
ALA1U4 18200817 1 | I1C NC10131P FLIP=FLOP 06713 | mc10131P
" ALALUS 1820~0982 2 | IC 5084~0164 DIFF AMPL 28480 | 1820-0982
ALALUG 1820~0982 1C 50840164 DIFF AMPL 28480 | 1820-09%2
ALAAL 08655~60033 1 ) ISOLATION BCARD ASSEMBLY 20480 | 08655-60033
| a1a1a1c1 0160-0571 . 2 | CAPACITOR~FXD 470PF +=20% 100WVDC CER 28480 | o160-057
- ALAJALC2 0160-0571 CAPACTTOR=FXD 470PF +=20% 100WVDC CER - 28480 | 0160~0571
uAumu 1901-0639 1 | DICDE~PIN 110V 20480 | 1901-0629
ALALALLL | 9100-2251 2 | COIL=FXD MOLDED RF CHOKE .22UM 108 264226 | 107220
ALAIALL2 * 9100-2251 COIL=FXD MOLDED RF CHOKE .22UM 10% 26226 | 107220
 ALALARRL 0690-7219 3 | RESISTOR 196 2% .0% ¢ TC=0+-100 24346 | 'c3-1/8-70-1968-G
AJAMIRZ 0696-7219 : RESISTOR 196 2T .05% F TC=0+- 100 24546 | C3-1/8-T0~196R=G
A142 —————— COUNTER/DISPLAY ASSEMBLY
Co - (INCLUDES ALA2AL AND AIA2AZ ASSEMALIES) o
K1A2A1 08655-60003 - 1 | COUNTER/LOCK BOARD ASSEMBLY ' 20480 | 086%5-50003
' e

See iﬁﬁodnction to this section for ordering information
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B 'Replaééable Paris

Model 8655A
/ o '
| | Table 6-2. Replaceablie Parts
Reference | HPPart | o e | | Mfr e | ’
seubulor , aiby Qty ~ Description | Mfr Part Number
Designation Number ; | .Code
ALA28MCL 0160-0197 CAPACITOR=FXD 2,2UF+-108 20v0C TA 56289 | 1500225%902042
A1A241C2 0160-3879 CAPACITOR=-FXD .OLUF #-20% 100WVDC CER 28480 | 0160-3879
AlA201C3 0180-0197 CAPACITOR=FXC 2.2UF+-108 20VDC TA 56289 | 1500225X9020A2
ALA2A1C4 0160-2055 18 | CAPACITOR-FXD .OUF #80-20% 100WVDC CER 28480 | 0160-2055
ALA211C5 0180-0291 4 | caPACITOR-FXD 1UF+=10% 35VDC TA 56289 | 150C105X9035A2
ALA241C6 0160-2055 CAPACITOR-FXD .OLUF +80-20% 100WVDC CER 28480 | 0160-2055
ALAZ41C7? 01602055 | capacITOR-FXD 01UF +80-20% 100WVDC CER 28480 | 0160-20%3
ALAZALCS 0180-0229 2 | CAPACITOR-FXD 22UF+=10% 15VOC TA 56289 | 1500225%901582
AlAZALCY 10180-0228 CAPACITOR=FXO 22UF +=10% 15VDC TA 56209 | 1500226X901582
ALA2A1C1O* 0160-2204 1 | CAPACITOR-FXD 100PF +-5% 300WVDC MICA 28480 | 0160-2204
- : ‘ ' *(SELECTEC PART, SEE SECTION V) ,
ala2aicll 0160~3455, 3 | CAPACITOR~FXC 470PF »=10% 1000WVOC CER 28400 | 0160-3455
ALA281C12 0160-3455 CAPACITCR=FXG 470PF +-108 1000wVDC CER 28480 | 0160-3455
ala2e1C13 01602207 . 1 | CAPACITOR-=FXD 300PF +-5% 300WVCC MICA 28430 | o160-2207
\1A2A1C14 01603877 3 | CAPACITOR-FXD 100PF +-20% 200WVDC CER , - | 28480 | 0160-3877
ALA2A1CLS 0160-3455 CAPACITOR=FXD 4TOPF +-10% 1000WVOC CER 28480 | 0160-3455
ALA2A1C16 0160=3456 & | CAPACITCR=FXD 1000PF +-10% 1000WVDC CER 28430 | 0160-3456
A1A241C17 0180-0197 CAPACITOR-FXD 2.2UF+=10% 20VDC TA 56285 | 1500225X9020A2
ALA2A1C18 ' 0160-3094 ‘14 | CAPACITOR-FXD oIUF #=10% 100WVDC CER 28480 | 0160-30%
ALA2A1C19 - 0160-309% CAPACITOR-FXD olUF +#-10% 100WVCC CER 28480 | '0160-3094
AlA2a1€20 0180-0049 1 | CAPACITOR-FXD 20UF+75-10% 50VDC AL 56289 | 300206G050CC2
AlA2a1C21 0160-3456 'CAPACITOR=-FXD 1000PF +-10% 1000WVOC CER 28480 | 0160-3455
AlA2a1C22 0160-30% CAPACITOR=FXD o1UF #-10% 100MVOC CER 28480 | 0160-309
ALA2A1C23 0180-173% 1 | CAPACITOR-FXD <22UF+=108% 35VDC Ta 56289 | 1500224X9035A2
 AlA281C24 0160-34%6 CAPACITOR-FXD 1000PF +~10% 1000WVDC CER* | 28480 | 0180-3436
AL1A2A1C25* - 0160-2201 1 | CAPACITAR-FXD SIPF +=5% 300WVDC MICA 28480 | 0160-2201
- \ #(SELECTED PART, SEE SECTION V) .
ALA2ALCA 1 1501-0040 12 | DIODE-SWITCHING 30v SOMA 2NS Do-35 28480 | 1901-0040
ALA2A1CR2 1501-0040 | OI0DE~SWITCHING 30V SOMA 2NS 0O-35 28480 | 1901-0040
ALAZAIL. | =ememmee- CONSISTS OF 36 SOCKETS LISTED BELOW
' 1200-0448 36 | SOCKET=IC 1=CONT DIP-SLOR-TERMS 27264 | 1938-4G1
ALAZALLY 9100-1622 1 | COIL-FXD MOLDED RF CHOKE 24UM 5% - 20226 | 15/242
ALAZALL2 9100-1€18 1 | COIL~FXD MOLDED RF CHOKE 5.6UM 10% 26226 | 15/%61
ALA2310) 1854~0071 11 | TRANSISTOR NPN SI PD=300MN FT=200MM2 28480 | 1854-00T1
ALA201Q2 18530020 S | TRANSISTOR PNP S1 PD=300MW FT=150MHZ 28480 | 1853-0020
A14241Q3 1853-0020 - | TRANSISTOR PNP SI PD=300MW FT=150MHZ 28480 | 1833-0020
A1A2A1Q4 1854-0071  TRANSISTOR NPN S1 PD=300MN FT=200MMZ 28430 | 1854-0071 1
ala241Q5 18540011 TRANSISTOR NPN ST PD=300MW ‘FT= 200MHZ 20480 | 1854-00T1
A1A24106 1855-0062 3 | TRANSISTOR J=FET N-CHAN' D-MODE SI 28480 | 1835-0062
ALA2ALQY 1853-C020 | TRANSISTOR PNP SI PD=300MW FT=150MHZ 20480 | 1853-0020
41428108 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MMZ 28480 | 1854-0OT1
A1A2A1Q9 1854-0071 TRANSISTOR NPN S1 PD=300MW FT=200MHZ 28480 | 1854-0071
31241010 18540071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 | 1834-00T1
ALA241011 1854-0071 TRANSTSTCOR NN S1 PD=300MW FT=200MHZ 28480 | ‘:834-00T1
AlA2A1Q12 1854-0071 TRANSISTOR NPN SI PD=300MM FT= 200MMZ - 23480 | 13%4-00m1
. A1A2A1Q13 1853-0020 TRANSISTOR PNP SI PD=300MW FT= 150MHZ /28460 | 1853-0020
| arazarie - 18354-¢:371 TRANSISTOR. NPN ST PD=300MW FT=200MHZ. 20480 | 1854-0071
| aiazaar01s 1854~0071 . TRANSISTOR NPN ST PD=300MW FT=200MMZ 28480 | 1854-0071
alA2at@16 0 | mmEemeeees NOT ASSIGNED
ALA2A1Q17 m—mmm————— NOT ASSIGNED _
ALA 241018 1854-0071 =~ '} TRANSISTOR NPN SI PD=300MW FT=200MMZ 28480 | 18354-0071
 ALA2AIAL 0698-7236 RESISTOR 1K 2% 054 F TC=04=100 24546 | Cc3-1/8-T0~1001-6
ALAZALR2 0757-0442 10 | RESISTOR 10K 1% «125W F TC=0#-100 24546 | C4-1/8-TO=1002~F
ALAZAIR3 0811-1662 1 | RESISTOR .47 5% 2W PW TC=0+=800 75062 | BWH2-47/100-3
ALA2AIRS 07510279 1 | RESISTOR 3.16K 1% <1258 F TC=0+-100 24546 | C4-1/8-T0-3161~F
A1A2AIRS 0757=-0442 RESISTOR 10K 1% .125W F TC=04-100 | 24346 | Ca-1/8-To-1002-F
ALAZALRS 06983440 1 | RESISTOR 196 1% 1258 F TC=0+-100 | 16299 | C4=1/8-T0=196R=F
ALA2AIRY 0698-0083 6 | RESISTOR 1.96X it 1258 F TC=0+-100 16299 | C4-1/8-T0=1961-F
 ALA2ALRS 0698~0083 RESISTAR 1.96X 18 1254 F TC=0+-100 16299 | C4~1/8-TD=1981~F
ALA2ALR9 ' 0698-0083 " RESISTOR 1.96K 1% 1254 F TC=04-100 16299 | C4=1/8-T0-1961~F
‘ALA2A1R10 0757-0416 6 | RESISTOR 511 'A% 1258 F TC=0+-100 20546 | C4-1/8-T0-511R~F
AIAZA1R11 0698-7229" | RESISTOR S11 2% .05W F TC=0+-100 24546 | C3-1/8-T0=511R=G
ALA2A1R12 0757-0616 RESISTHR 511 1% «12%% £ TC=0+-100 24546 | cA~1/8-T0=S11R-F
ALA2ALR13 0698=-7236 RESISTOR 1K 2% .05M F TC=Q¢=100 24546 | €3=1/8-T0-1001~G
ALAZALR14A 0698-7219, RESISTOR 196 2% .0%W F TC=0+=100 120546 | C€3-1/8-T0=196R=G
' AlA2ALR15 0698-7233 & | RESYSTOR 5.11K 2% .05W F TC=04=100 24546 | C3-1/8-T0-5111-6
© ALA2AIRTS 0698~ 7253 | acsistom s.11x 2% .05w F TCe0e=100 24346 | C3-1/8-T0-5111-6
ALA2ALR1Y? 06987239 2 | RESISTOR 1.33K 2% .05W F TC=0+=100, 24546 | €3-1/8-T0-1331-G
ALAZALR18 0698-7258 2 | RESISTOR 8.25K 2% <05W F TC=0s=100 20%46 | C3-1/8-T0-8251-G
ALAALRL9 10698-7260 & | RESISTOR 10K 2% .03 F TC=0¢-100 . 24546 |, C3-1/8-T0-1002-G
ALA2ALR20 0698~7239 RESISTOR 1.33K 2% <0%W F TC=0+~100" 24346 | C3-1/08-T0=1331-G
o ) “1. ‘\ ‘ . I ' .

"See introduction to this section for ordering information
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| Replaceable Parts

(DOES NOT INCLUDE MUMERIC DISPL.YS:

AlU3 THRU ARU9) . .

Model 865§A 4 . .
_ Tabie 6-2. Replaceable Parts
Reference HPPart | N g Mfr ' "
eferenc Qty Description | Mfr Part Number
Designation Number ) ‘ ‘Code o \
ALAALR21 0698-7260 RESISTOR 10K 2% 4054 F TC=0+-100 2546 | c3-178-To-1002-6
ALAZALR22 0698=7243 1 | RESISTOR 1.9¢K 2% .05W F TC20+=100 ' 24548 | €3:179-70-1961-6
ALAZALIR23 0698-7229 RESISTOR 511 2% .0% F TC20+-100 - 24566 | €3-1/8-TO-511R=6
ALA2AIR 24 0698-1277 s | RESISTOR 51.1K 2% .05M F TC=0+=-100 24546 | €3-1/8-70-5112-6
ALA2A1R25 0698-7277 RESISTOR 511K 2% 05N F TCa0+-100 - %46 | €3-178-T0-5112-G
ALA2ALR26 06907264 1 | RESISTOR 14.7Kk 2% (03w F TC=20+-100 24546 | C3-1/9-T0-1472-6
A1A2ALR2T . 0€98=17246 2 | RESISTOR 2.61K 2% .05w F TCa0e=100 24546 | C3-1/8-T0-2511-6
ALAZALR28 0698-17246 RESISTAR 2.861K 2% 054 F TC=0+=100 24586 | €3-1/8-T0-2611-6
A1A2A1R29 06838245 2 | RESISTOR B20K 5% .25W FC TC=-800/+900 01121 | cBa2as
ALA2A1R30 06838245 RESISTOR 820K SX .25W FC TC=-300/+900 01121 | ce8245
A1A2A1R31 0757-0438 3 | RESISTOR S.11K 1% .125% F TC=0+-100 24546 | ca~1/8:1T0~5111-F
ALA2AIR32 0698~ 1267 2 | RESISTOR 19.6K 2% .05W F TC=0+=100 26546 | C3-1/8:70-1962-6
ALAZALR33 0757-0442 RESISTOR 10K 1% .125 F TC20+ 100 20346 | C4°1/8-T0-1002-F
' ALAZALR34 0698-7272 1 | RESUSTOR 31.8K 2% .05W F TCa04<-100 24568 | C3-1/8-T0-3162-G.
A1A2A1R35 0757-0416 RESISTOR 511 13 «125W F TCa0e- 100 20546 | C&-1/8-TO~511R=F
ALA 2A1R36 0698-7277 RESISTOR 51.1K 2% .05W F TC204=100 20546 | €3-1/0-70-5112-6'
ALAZALR3T 0698-7288 1 | RESISTOR 147K 2% .05W F TC=0+-100 24546 | €3-1/8-To=1873-G
Al1AZA1R38 0698-7277 . RESISTOR S1.1K 2% 054 F TC20+=100 24546 ' | €3-176-70-5112-6
Al1A2A1R39 0698-7267 RESISTOR 19.6K 2% .05W F TC204=100 24546 | €3-1/8-T0-1952~6
ALA2A1R40 0698-7284 RESISTOR 1OOK 2% <0SW F TC=0#= 100 24546 | c3-1/0-T0-1003-6
Allleﬂbi 0698-7284 RESISTOR 100K 2% .05W F TC20¢-100 2454¢. €C3+1/78-7T0-1003=G
AA2ALR 42 0698-3453 1 | RESISTOR 196K 1T 125w F T(204=100 | 16209 | C4~1/8-T0=1963~F
- AlAZALR43 0698-7260 RESISTOR 10K 28:.0%W F TC=0+-100 24566 | €3-1/8-T0-1002-6G
ALAZA1R44 0698-7217 RESISTOR Sl.1K 2% .05W F TC=0+=100 24546 | €3-1/8-70-5112~¢
A1AZALRSS 0698-7253 RESISTOR 5.11K 2% .05W F TC20+-100 20546 | €3-1/8-T0=5111+6 "
ALA2ALR4S 0498~7253 'RESISTOR S.11K 2% .05W F TC204=100 ‘24546 | €3-1/8-T0-5111-6
ALAZAIRAT - 06963442 1 | RESISTOR 277 1% .12% F TC=0e-100 16299 | C4~1/8-T0=237R=F
ALAZALRAS 0698-3266 1 | RESISTOR 237 1% .125w F TC=0+=100 16299 | ca~178-70-2373-¢
ALAZALR49 21002497 2 | ResisTOR=TRMR 2K 108 C TOP-ADJ 1-TURN 19701 | eTsow202
ALA 241250 0698-7258 RESISTOR 8.25K 2% .0SM F TC=04=100 24546 | C3-1/8-T0-8251~6
ALAZAIRSL 0698~ 7250. 1" | RESISTOR 10K 2% 0% F TCa0+-100 21546 | €3-1/8-T0-1002-6
ALIAALRS2 0698-7256 1 | RESISTUR 6.81K 2T .05W F TC=0+-100 24548 | €3-1/8-70-8811-0
ALAALTPL 0360-1514 13 | TERMINAL=STUD SGL=PIN PRESS/MTG 28480 | 03s0-1514
'ALAZALTP2 0360-1514 TERMINAL=STUD SGL-PIN PRESS~MTG 28480 | 0350-1314
ALAALTP3 0360-1514 TERMINAL=STUD SGL=PIN PRESS=MTG 28480 | 0360-1514
ALA2A1TP4 0360-1514 TERMINAL=STUD SGL=PIN PRESY~MTE 20480 | 0360-1514
ALA2ALTPS 0360-1514 TERMINAL=STUD SGL~PIN PRESS-MTG 28480 | 0360-1514
ALAALTPS 0360-1514 TERMINAL=STAID SGL=PIN PRESS=MTG 28480 | 0380-1514
ALA2ALUL 1820-0077 - 3 | Ic sN7e 74 N FLIP-FLOP 01295 | SN7ATAN
ALA A2 1820~0056 5 | IC SNT4 00 N GATE 01295 | SNT400%
ALA2ALU3 18200054 ' IC SNT4 00 N GATE 01295 | SN7T400N
ALA2ALUS 1820~0174 2 | 1c snte 04 NI 01295 | SN7A08N
ALA2ALUS 1320-0077 | 1c snte. 74 N FLIP-FLOP 01295 | SNTAT4N
ALA2ALUS 1020-1322 2 | 1c sn1e3 02 N GATE 01295 | snrescan
ALAALUT 1820~0701 s | 1 LaTen 07263 | 93L140C
ALAALUS 1820-0701 IC LATCH \ 07263 .| 93L14DC
ALA201U% 1820-0701 IC LATCH 07263 | 93L1a0C
ALAZALULY 1820-0701 1C LATCH 07263 | 93L14DC
ALAALULL © 1820-0701 IC LATCH 07263 ‘| 93L140C
ALA2ALUL2 1820-0701 IC LATCH 07263 | 93L140C
. ALAZALULD 1820-0511 3 | 1C SN7& 08 N GATE 0129% | sn7a08N
ALAALULS 1820~0205 2 | 1c mc 3003p catE 04713 | mc3oo03r
ALA2ALULS. 1820-0054 IC SNT4 00 N GATE 01295 | Sn7a00N
'ALA2ARULG 1820~0054 IC SN7T4 00 N GATE ‘01295 | snisoon
ALA2AZUL7 © 1820-0511 IC SN74 08 N GATE ' 01295 | snreomn
ALA2ALULS 1820-0511 IC SNT4 08 N GATE 01295 | SN7a08N
ALA2ALULY 1820-0546 7 | 1c snea 192 N counren 01295 | SN74192N
A1A2A1U20 1820-0546 IC SNT4 192 N COUNTER 01295 | snTal92n
AlAZALU21 1820-0546 IC SN74 192 N COUNTER 01295 | sn7a192m
ALAALU22 1820~0546 | IC SN74 192 N CIUNTER 01295 | sn7a192n
ALA2A1U23 1820-0346 IC SNT4 192 N COUNTER 01295 | snraro2m
ALA2ALUZ4 1820-0546 I1C Sii74 192 N COUNTER 01295 | SN7Tsal92n
ATA 242025 1820-1322 . IC SNTAS 02 N GATE 01295 | SN74S02N
ALA2A1U26 1820~0077 1C SN74 78 N FLIP-FLOP 01295 | SNTa7AN '
ALA2ARU27 1820-0205 IC MC 3003P GATE . 04713 - | mc3003p
AlA24lU28 . 1820-0546 , IC SN74 - 192 N COUNTER 01295 | SN74192N
ALAALU29 - 1826-0092 ‘1 | 1c mc 1458 Gp AwP 28480 | 1826-0092
 ALAZAIVRY - 1902-3070 1 | DIODE-INR 4.22v ST DO-7 PDs.4W TCe—.038% | 06713 | sz 10939-74
ALA2ALVR2 1902-3182 1 | DIODE=-INR 12.3v 5% 00-7 PDw.aw TCx=+.06a% | 04713 | S2 10939-206
AJAZA2 08653-50009 1 | DIsPLAY SOCKET BOARD AssewBLY 20480 | 08655-60009

4

4
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. Replaceable Parts | ‘  Model 86565A
v . ) 4 , ‘" N R
. ‘ . . . B . ‘ Ih
| Table 6-2. Replaceable Parts | | ‘ 5
- Reference ‘HPPart | . Desr . Mfr , 1 | .
| bl e Qty S sription - Mfr Part Number .
Designation | Number | ™7 | phior Code ' |
Ala242051 2140~0016 1 | LAm=INCAND T-1 BULB SV cosor | 11-as2s
AlA202J0A 1200-0595 2 | SOCKET=1C 28=CONT DIP=SLL !=TERNS 20480 | .1200-0595
41A2A2418 1200-0595 SOCKET=IC 28<~CONT DIP=SLDR=TERNMS 28480 | 1200-0595
ALA2A2MP1 03431-01201 3 | roor - 28480 | 03431-01201
\1A202MP2 03431-01201 FOOT 28480 | 03431-01201
A1A242MP3 03431-01201 FooT 28480 | 03431-01201
ALAA2P1A 1260-0363 1 | cownector:1l PIN 28480 | 1260-0363 }
A1A242P%8 ' 1260-0366 - 1 | connecToR:25 PIN 20480 | 1260-0364
Al1A3 08655--60008 1 | TIME BASE BCARD ASSEMALY 28480 | o08653-60008
‘ ' {STANDARD, OR ORDER 08655-60013 FOR ‘
BOARD WITHOUT CRYSTAL AlA3Y1) ‘
AlA3 0865560013 1 | TINE BASE BOARD ASSEMBLY 28480 | 08655-60013 ‘
(OPTION OO1) ,
A1a3C1 0160~3094 CAPACITOR-FXC <1UF +~10% 100WVOC CER 28480 | 0160-3094
ALA3C2 0160~309% CAPACITOR=FXD .1UF +=10% LOOMVELC CER 28480 | 0160-309¢
AlA3C3 0160-305% CAPACITOR-FXD ol1UF #+=~10% 100WVLC CER 26480 | 0160-3094
ALA3CS 0160-3094 CAPACITOR=FXD <l1UF #=70% 100WVCC CER 28480 | 0160-309¢
A1A3C5 0160~-30% CAPACITOR-FXD <1UF . ' )% 100WVLC CER 28480 | 0160-309
ALA3C6 0180-0157 CAPACITOR=FXD 2.2UF+=10% 20V0C TA ss280 | 1300225x902042
ALACT 0180-~0197 CAPACITOR-FXD 2.2UF+=10% 20VOC TA 562689 | 150D225X9020A2
alA3C8 01602055 CAPACITOR=EXD .OlUF +80-20% 100WVDC CER 28480 | 0150-20%5
ALA3CY . . 0160~2055 CAPACITOR-FXD «OlUF #80=20% 100WVDC CER 20480 | o1s0-2035
AlA3C10 01560~2055 CAPACITCH=FXD «01UF +80<20% 100WVDC CER 20480 | 0160-20%5
"AlA3CLL 0180-01 97 CAPACITOR=FXD 2.2UF+=102 20VOC TA 56289 | 1500225x902042
A1A3C12 0180~0197 CAPACITOR=FXD 2.2UF¢=10% 20VOC TA 36289 | 1500225X9020A2
. A1A3C13 0160~30%¢ CAPACIYOR-FXD <1UF +-10% 100WVDC CER 28480 - | 0160-309
ALA3CLA 0180-0197 CAPACITOR=FXD 2.2UF+~10% 20VOC TA 56289 | 1500225X9020A2
A1A3C15 0180~0197 CAPACITOR=FXD 2.2UF+=10T 20VDC TA 56289 | 1500225X9020A2
" AIA3CL6 0160-205%5 CAPACITOR=FXD <OIUF +80~20% 100WVDC CER 20480 | 0160-2055
ALAICLT 0180-0197 CAPACITOR=FXD 2.2UF+=10% 20VDC TA ‘| 56289 | 1500225x902042
- AlA3C18 0180-0197 CAPACITOR=FXD 2.2uF»=108 20VOC TA 56289 | 150D225X9020A2
AlA3C19 0180-0197 CAPACITOR=FXD 2.2UF+~10% 20VOC TA 56289 | 150D223%9020A2
AlA3C20 0160-2053 CAPACITOR=FXD «O1UF +80~20% L0OWVDC CER 28480 | 0160-20%5
AlA3C21 0160-2085 CAPACITOR=FXD .OIUF +80-20% 100WVDC CER 28480 | v160-203%
. AlA3C22 0180~0197 CAPACITOR=FXD 2. 2UF+-10% 20VDC TA " 56289 | 1500225X9020A2
AlA3C23 0160~2055 CAPACITNR=FXD .OJUF +80-20% 100wvDC CER: |, 28480 | 0160-20%5 '
AlA3C24 0160~20%3 CAPACITOR-FXC <O1UF #80-20% 100wvOC CFR- | 28480 | 0160-2033
ALA3C25 0160-20%5 CAPACITOR-FXD <+O1UF +80-20% 100WVDC CER | 28430 | o160-2055
AlA3C26 0160-309% 'CAPACITOR=FXD <1UF +=108% 100WVCC CER 20480 | 0160-3094
Al1A3C27 0160-3877 CAPACITOR=FXD 100PF +-20% 200MVOC CER 20480 | 0160-3877
AlA3C23 '0160-3877 CAPACITOR=-FXD 100PF. +=20% 200WVDC CER 28480 | 0160-3877
AlA3C29 0160~3456 CAPACITOR=FXC 1000PF +=10% 1000WVOC: CER 28480 | 0160-3456
ALA3C30 0160~3094 CAPACITOR=FXD o1UF +=10% 100WVEC. CER 28480 | 0160-309
AlA3C3L 0160-20%% CAPACZTOR=FXD «OLUF +80~20% 100NVDC CER 28480 | 0160-203%
A1A3C32 0160-205% CAPACITOR=FXD »OlUF +80-20% 100WVDC CER 20480 | 0160~20%5%
AlA3C33 0160~309% CAPACITOR=FXD <1UF +=10%8 100WVDC CER 28430 | 0160-309
A1A3C34 0150309 CAPACITOR=FXD <1UF +-10% 100MVOC CER 20480 | 7160-3094
ALA3C3S 0130-0100 1 | CAPACITOR=FXD 4.7UF+-10% 35VDC TA 56269 | 150D475X903582
AlA3C36 0180-0291 ., CAPACITOR=FXD 1UF+=10% 35VDC TA 56289 | 1500103X9035A2
AlA3C37 0180-02951 CAPACITOR=FXD 1UF+=10% 35VDC TA 56289 | 1%50D103x9035A2
'A1A3C38 '0160-205% CAPACITOR=FXD .O1UF +80-20% 100WVDC CER 20480 | 0150-20%5
ALA3C39 0150~309% CAPACITOR=FX0 o1UF +=10% 100WVL( CER 20480 | 0160-2094
ALACR1 1901-0040 ° DINDE=SWITCHING 30V S0MA 2NS DO-35 - 20480 | 1901-0040
ALA3CR2 1901-0518 : 1 | 0100E=-SCHOTTKY ' 28480 | 1901-0%18
AlA3CR3 19010040 DIODE=SWITCHING 30V 50MA 2NS DO-35 20480 | 1901-0040
 AlA3CR4 1901~ 0040 DI0DE=SWITCHING 30V S0MA 2NS DO=35 28480 ' | 1901-0040
ALA3CRS 1901~0040 DIODE~-SWITCHING 30V SOMA 2NS 00-33 20480 | 1901-0040
- AlAML 1250-1363 1 | CONNECTOR=RF SM SNP M SGL HOLE RR 28480 | 12%0-1383
AlAN2 | mmemman ¢ NSRe P/0 ETCHED CIRCUIT BOARD .
AlAl 9140-0137 "5 | COIL=FXD MOLDED RF CHOKE 1MM S% 26226 | 1957106
- ALARL2 9140~0137 ' COIL=FXD MOLDED RF CMOKE INM 5% 260226 | 197104
" 31A3 9140-0137 | . COIL=FX0 MOLDED RF CHOKE 1MW 53 24226 | 197104
AlA3LS 08640~80001 6. | FILTER, TOROID . ( 20480 | 08840-80001
ALANLS 08640-80001 | . FILTER, TOROID 28480 |, 08640~8000C1
SN ) y . . . : , i: B
ALANG 9140-0237 1 | COIL-FXD MOLDED RF CHOKE 200UM 3% 26226 | 137203
ALANT 0864 0= 80001 : FILTER, TOROID . 28480 | 08640-80001
AlANS 08640~80001 . - FILTER, TORCID 28480 | 08640-80001
1 a1a3L9 9140-0137 COIL=FXD MOLOED RF CHOKE 1MH 5% 260226 | 19/104
CAlARLLO . | 9140-0137 COIL=FXD MOLOED RF CHOKE 1MM 53 20226 | 197104
 AlAINPL 12510600 9 | CONTACT=CONN U/W POST TYPE MALE DPSLOR 20480 | 1251-0600
ALAINP2 1251-0600 . CONTACT~CONN U/W POST TYPZ MALE DPSLOR 20480 | 1251-0800
- ALA3MP? 1251-0600 : CONTACT=CONN U/W POST TYPE MALE D°SLOR 20480 | 1251-0600
"ALAINPY 0864020211 & | GuiDpE, CONNECTON ‘ - 20480 | 08640-20211
ALAIWPS - 08640-20211 ~'GUIDEs CONNECTOR - ‘ 28480 | o08640-20211 _ L

See intzoduction to this section f,oi»ordc'riu information
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s o Model 8655A

Replaceable Parts

A2C3

CAPACITOR=FXD 4300UF+73~10% 25VDC AL

. Table 6-2. Replaceable Parts
. ) ) ‘" 1 . .
| HP Part e Mfr
| Reference Qty _ Description Mfr Part Number
| Designation Number \ . Code ‘
ALAIMPG 3050-0079 WASHER=FL NM NO.=2 .094=IN-1D .188-IN-0n | 23050 | 2

"ALA3WPT . | 30s0-0079 WASHER=FL NM NO.=2 2094=IN-10 .188~IN-0C | 23050 | .2 {
ALA34P8 3050-0079 WASHER=FL NM NOo=2 2094=IN=10 o188=In-00 | 23050 | 2
ALABNPY 30500079 WASHER=FL N® NOo=2 +094=IN~ID .188=1N-00 | 23050 | 2 - ‘
A1A34P 10 3050-0079 WASHER=FL NM NO.=2 .«054~IN=1D .188~IN-0D | 23050 | 2
A1AZQL 1855-0062 _TRANSISTOR J=FET NeCHAN D-MODE SI 20480 | 18s5-0062

| a1az:2 1855-0062 TRANSISTOR J=FET N=CHAN D=MODE 51 28480 | 1855-0062
ALA3Q3 1854-0023 2 | TRANSISTOR NPN ST TO~18 PO=3s0MM | 28480 | 1854-0023
ALAQS 1854-0019 1 | TRANSISTOR NPN ST TO-18 PO=360Mw 28480 | 1854-0017
A1A305 1854=-0023 TRANSISTOR NPN ST TO=13 PD=350MM 28430 | 1854-0023
A1A36 1853-0007 1 |- TRANSISTOR PNP 2N3251 SI TO=18 PO=360MW 04713 | 2n32%1
ALAR] 0757-0299 5 | ResisTor 82.5 1% 125w F TC=0e-100 24546 | C4~1/8-T0-82RS~F
ALAR2 0698~3135 5 | RESISTOR 4.64K 1% 125w £ TC=0+-100 16299 | C4=1/8-T0=6681=F
ALAR3 0757-0399 RESISTOR 82.5 1T .125W F TC=0+=100 24546 | C4-1/8-T0=-82R5-F
AlAR4 0698-3155 RESISTOR 4.84K 1% .125W F TC20+-100 16299 | C4~1/8-T0-6661=F
ALARS 0696-3155 RESISTOR 4.64K 1%..125W F TC20+-100 16299 | C4-1/8-T0-4651=F.

- ALARG 0757-0416 RESISTOR 511 1% .125W F TC=0+-100 24546 | C4<1/8-T0=511R-F
AIART 0698-3155 RESISTOR #.64X 1% 1254 F TC=0+-100 16299 | C4-1/78-To=4641~F
ALAZRS 0757-0416 RESISTOR S11 1% 125W F TC=0e-100 2656486 | C4<1/8-T0=511R-F
ALA3R9 0757-0442 RESISTOR 10K 1% .125W F TC=0e-100 24546 | €4-1/8-70-1002-F
A1A3R10 0757-0442 RESISTOR 10K 13 .125W F TC=0e-100 24546 | ca-1/8-T0-1602-F
ALAZRLL 06980085 1. | RESISTOR 2.61K 1% .125W F TC=0+-100 16299 | C4:1/8-T0=2611-F
ALAR12 0698-0083 RESISTOR 1.96K 13 o125W F TC=04-100 16299 | C4~1/8-73=1961=F
AlAR]13 0698-3450 "1 | RESISTOR 42.2X 1% .125W F TC=0+-100. 16299 | C4-1/8-T0=-4222-F
AlAR1e 0698-0083 RESISTOR 1.96K 1X .125W F TC=0+:100 16299 | C4-1/8-T0-1961-F
ALAZRLS 0698-0083 RESISTOR 1.96K 1% .125W F TC=0+-100 16299 | C4-1/8-T0-1961=F

" ALARLS . 0698-3447 1 | RESISTOR 422 1% .125W F TC=0+-100 16299 | C6-1/8-T0~422R-F
ALAR1LT 0757-0438 RESISTOR S.11K 1% .125W F TC=0+-100 24546 | CA=1/8-T0-5111-F
ALAZR18 0757-0416 RESISTOR S11 1% .125W F TCs0+-100 24546 | C4-1/8-T0=511R~F
AIAR19 0757-0399 /| RESISTOR 82.5 1% .125W F TC=0e=100 24566 | C4-1/8-70-82R5-F
ALAIR20 0698-3437 4 | RESISTOR 133 1% .125W F TC=0+- 100 16299 | C4~1/8-T0=1338-F
$TAM21 06983444 3 | RESISTOR 316 1% .125W F TC-Of" 100 ireme C4=1/8-T0~316%=F
ALARR22 0T757~0442. RESISTOR 10K 1% .125W F TC=0+=1J0 ‘24546 | C4~1/8-To-1002~F
AlA3R23 0757-0280 1 | RESISTCR 1K 1% .125¢ F TCs0%100 24546 | C4=1/8-T0-1001-F

. ALAR24 0757-0399 , RESISTOR 82.5 1% 125w F TC=0¢=100 " 24546 | C4-1/8-T0-8295~F

- ALAR25 0757~0399 RESISTOR 82.5 1T .125W.F TC=0+=100 24546 | C4-1/8-T0=82R5-F
ALA3R26, 07570465 3 | RESISTOR 100K 1% .125W F TC=0+=100 26546 | C4-1/8:70~1003-F
AIA3R27 0757-0447 1 | ReSISTOR 16.2x 1% ,125W F TC=0+-100 . 24846 | CA~1/8-T0-1822-F
AIAR28 07570442 RESISTOR 10K 1% .125W F TC=0+—100 24346 | C4-1/8-T0~1002~F
ALAM29 06983260 1 | RESISTOR 464K 1% .125w F TC=04=100 o3sse | PmMESSS
ALAIR30 0757-0442 RESISTOR 10K 1% «i25W F TC=0+=100 20546 | C4-1/8-T0-1002-F
AlAR3L 0698-3155 RESISTOR 4.64K 1% .125M F TC=0+100 16299 | c4-1/8-To-8661-F
ALA3TPL 1251-0600 ' CONTACT~CONN U/W POST TYPE MALE DPSLOR 20480 | 1251-0600
ALA3TP2 1251-0600 CONTACT-CONN U/W POST TYPE MALE DPSLOR 28480 | 1251-0600
AlA3TP3 1251-0600 CONTACT=CONN U/W POSY TYPE MALE DPSLOR 28480 | 1251-0600
ALAITPS 1251-0600 CONTACT-CONN U/W POST TYPE MALE DPSLOR 28480 | .1251-0600
ALADTPS 1251-0600 CONTACT-CONN U/M POST TYPE MALE OPSLOR 28480 | 12%51-0800
A1A3TP6 1251-0600 CONTACT=CONN U/M POST TYPE MALE CPSLOR 28480 | 1251-0600
ALA3UL 1820~0661 ' 1 | 1C SNTe 32 N GATE ' 01295 | SN7432M
ALA U2 1620-0174 IC SNT4 04 N INV 01295 | Sn7aoen
AlA3U3 1820-0054 | 1C SNT4 00 N GATE 01295 | SNT400N
ALA3UA 1820-0579 1| 1csne 123 N MY 01295 | SN74123N " .. ]
A2A3US 1820-1429 2 | 1C SNTALS140 N COUNTER 01295 | SN74LS160N’ E
ALAU6 1820-1429 IC SNT4LS160 N COUNTER 01295 | SN74LS160N
ALAUT 1820-1490 & | IC SNTALS 90 N COUNTER 01295 | SN74LS90N
ALAUG 1820~1490 ' IC SNT4LS 90 N COUNTER 01295 | SN7aLS90N
ALAZUY 1820-1490 IC SNTALS 90 N COUNTER 01295 | SNT4LS9ON
ALA3ULO 1820-1490 IC SNTALS 90 N COUNTER 01295 | SN74LS90N
ALATUIL 1820-0055 . 1 | 1C SN7T4" 90 N COUNTER 01295 | sn7e90n
ALA3XALAS 12512035 ' 2 | CONNECTOR=PC EDGE 15-CONT/ROW 2-ROWS ‘71788 | 252-15-30~300
AlAIVL 1813-0063 1 | crysTaL OSCILLATOR (STANDARD) 28480 | 1813-0083
ALAS 0864060028 1 | RisEr BoamD AssEmBLY - 28480 | 08640-60028
ALAAXALAZAL 1251-2035 COMVECTOR-PC EDGE 13-CONT/ROM 2-ROWS 71788 | 252-15-30-300
A2 0863560007 1 | FILTER B0ARD ASsEMRLY’ ' 20480 | 08655-60007
A2C1 ‘0180-218) 1 | caraciTen-fxe 1300UF+73-108 SOVOC AL 55289 | 3601326050AA2A
A2C2 0180~0540 1 | capacitoR-Fxo ssaours75-108 J0vOC AL 00853 | '500842U030AB28

0180-0484 1 56289 | 36DX452G025AA28-DQ8

See introduction to this section for ordering information
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| See introduction to this section for ordering information

Replaceable Parts | Model 86565A = .
} Table 6-2. Replaceable Parts o
ren HP Part Deccrintion Mfr her | ‘
Reference |  Qty Description | MfrPartNumber | WO
Designation | Number o g Code T o :
A2MPL | : 2190-0034 6 | WASHER=LK HLCL NO.~10 .194=IN-10 28480 | 2190-0034
a2MP2 2190-0034 | WASHER=LK HLCL NOe=10 +194=IN-1ID 28480 | 2190-0034
A2mP3 2150~0034 WASHER=LK MLCL NOe=10 o194=IN-1D 28480 | 2190-0034 ,
A24Pe 21900038 WASHER=LK MLCL NOe=10 o§94=IN=1ID 23480 | 2190-0034
A24P5 2190-0034 WASHER=LK HLCL NOe=10 o194=IN- 1D 28480 | 2190-003¢
A24P6 2190~003% WASHER=LK MLCL NOe=10 o194=IN=10 29430 | 2190-003%
AZMP7 ' 2680-0128 SCREW=WACH 10=32 ¢25~IN=LG PAN=HD=POZI 28480 | 2680-0123
A24PA’ 2680~ 0128 SCREW=MACH 10~32 ¢25~IN=LG PAN=ND~POZI 28480 | 2680-0128 . '
A2NPS 26800128 SCREW-MACH 10=32 +25-IN=LG PAN=MD-POZ1 28480 | 2680-0123 .
a2MP10 2680-0128 _ SCREW=MACH 10532 o25=INaLG PAN=HD-POZ] 28480 | 26m0-0128
a24P11 2680-0128 SCAEW=MACH 10=32 .25-IN=LG PAN=ND-PAZI 20430 | 2680-0128
AZMP12 2680-0128 SCREM=PACH 10~32'425~-IN-LG PAN=HD~POZI 28480 | 2680-0128 o
a2r1 0757- 0833 1 | RESISTOR 5.11K 1% .5W F TCs0+-100 19701 | METC1/2-T0~5111-F . o
AR2 . 0757-0817 2 | RESISTCR 750 1% 5w F TCx0e=100 19701 | MF7C1/22TO-T50~F ; v : :
A2R3 07%7-0817 RESISTOR 750 1% .5W F TC=0+=100 19701 | MET7C1/2-TO~751-F.
A 08555760011 1 | Fan voToR assemsLy 20430 | 08655-50011
a381 S (R MOTOR, 10 VDC (NRFR) E
a3al’ e dmmm———— . FAN MOTOR BOARD ASSEMBLY ANRFR)
a3aldl 1200-0508 2 | SOCKET=IC 14=CONT DIP-SLOR-TERMS 06776, | ICN-163-83W S
. . :, ) . ) ) . . . l» ) \‘-)
e 0265560006 1 | POWER SUPPLY/LONTROL BOARD ASSEMBLY 28480 | -08635-50005 R
; , (DOES NOT INCLUOE FUSES F1 THRU F3 : _
3 OR REGULAT{RS Ul THRU U3)
aaC1 0160~3878 1 | capaciToR-Fx0 1000PF +=20%. 200WVDC CER 28480 | o160-3878
A4C2 01802207 2 | CAPACITOR=FXO 1U0UF+-10% 10VDC TA - 56289 .| 1500107x9010R2
a%C3 01802207 CAPACITOR=FXD 100UF»~10% 10VOC TA 56289 | 1500107x9010R2
ASCH 0180-0197 CAPACI TOR=FXD 2.2UF»=10% 20VDC TA 56289 | 1500225X9020A2
A%CS 0160~2055% CAPACITOR-FXD .OlUF +80-20% 100WVDC CER 28480 | o0160-205% : |
L O — NGT ASSIGNED i T l
ASCT  0160~2055 CAPACITOR=FXD (01UF +80~20% 100WVDC CER 28480 | 0160-205% , |
A4CSH | 0160-2055 CAPACITOR-FXD .01UF +80~20% 100WVDC CFR 28480 | o1s0-2035 '
A4C9 0160-4084 1 .| CAPACITOR-FXD o1UF +=208 SOWVOC CER 28480 | 0160-40%4 V.
A4C10 0180~0291 CAPACITOR=-FXO 1UF+=10% 35VDC TA 56289 | 1500105x9035A2 "
1. asc1l 0180-0197 | CAPACITOR-FXD 2.2UFe~10% 20VDC TA' 56289 | 1500225X9020A2 |
A4C12 0180-2215 - 1 "{ 'CAPACITOR=FXD 170UF+75=10% 13vDC AL 56289 | 3001776015002
A4C13 0180-0116 1 | CAPACITOR-FXD 6.8UF+=10% 35VDC' TA 56289 | 1500685X903582
A4C18 - 0180-2208 2 | CAPACITOR-FXD 220UF+=10% 10VDC TA - 56289 | 1500227X9010S2
A4C1S . 0180-2203 ' CAPACITOR~FXD 220UF+=10% 10VDC TA 56289 | 1s00227x9010s2 S
¢ , . )
hoCRL ' 19010040 DIGDE=SWITCHING .30V SOMA 2NS DD-3% 28480 1901- 0040 :
ASCR2. 1901-0040 DIODE-SWITCHMING 30V SOMA 2NS DO-35 23480 | 1901-0040 - _
A4CA3 1501-0040 DIODE-SWITCHING 30V SOMA 2NS D(-35 28480 | 1901-0040 A
A4CRS | 1901~040 CIODE-SWITCHING 30V S0MA 2NS DO~35 28480 | 1901-0040
A4CRS 1901-0040 _ DIGDE-SWITCHING 30V SOMA 2NS DO-35 28480 | 1901-0040
A4CRS ' 1901~0040 DIODE=SWITCHING 30V SOMA 2NS D0-35 28480 | 1901-0040 -,
A4CR? 1901~0159 5 | DIODE-PWR PECT 400V 750MA DO-41 04713 | SR1358-4 !
A4CRB 1501-0159 DIODE=-PWR RECT 400V 7SOMA DO-41 04713 | SR1358-4
ASCR9 1901-0159 DICDE=-PWR RECT 400V TSOMA DO=-41 04713 | sp13se-s
~ A4CR10 1901~0200 7 | OICDE-P¥R RECT 100V 1.5A 04713 | SR1846-9 '
ASCR11 1901-0200 DIODE=PWR RECT 100V 1.%5A 04713 | se1ss6-9
" A4CR12 1901-0139 CIODE-PNR RECT 400V 750MA DO-41 04713 | SR1358-4 .
A4CR13 i 901~0159 DIOOE=PWR RECT 400V 750MA DO=41 04713 | SR1358-4 }
ASCALY , 1901~ 0200 DIGDE~PWR RECT 100V 1.5A 04713 | SR1846-9
_ AACR1S 1901-0200 DIODE-PWR RECT 100V 1.5A 04713 | SR1846-9
A4CR16 1901+0200 © DIGDE=PWR RECT 100V 1.5A ’ 04713 | sa18es-9 :
A4CR17 1901~0200 DIODE=PWR RECT 100V 1.5A 04713 | SR18A6~9
A4CR18 1901-0200 DIODE=PWR RECT .100V 1.5A 04713 | sR1846-9
44051 1990- 0485 3 | LED-vISIMLE ' 28480 | 1990-0883
A4D32 1950-0485 | LED-vISIBLE _ 28480 | 1990-0a8s
A4D53 | 19900485 | tEo-visieLE " 20480 | 1990-0483
1 wn ' 12%0-0835 1 | CONNECTOR-RF SMc M PC , 24931 | 3UR104=2
CAed2 0 e : NSRy P/0 ETCHED CIRCUIT BOARD -
| a4} ———— NSR, P/Q ETCHED CIRCUIT ‘BOARD | 3 B
A4 0360~1514 TEAMINAL=STUD SGL~PIN PRESS=MTG 284sc | o0380~1314
ANS. 1200~0%08 - SOCKET=1C 14~CONT DIP=SLDR-TERMS 06776 | 1CN=143-S3u
AeMPL 03630110 2 | conTACT, LAMP , 28480 |.0363-0110
AMP2. . 0363=0110 CONTACT, LAMP 28480 | 0363-0110 .
ASMP3 0380- 0043 1 | STANDOFF=RVT=ON .375LG <1410 +2500 BRS 20480 | 0380-0043 '
CAGMPE . 0380~0333 "6 .| STANDCFF-RVT-ON .125LG 6=32THD .2500 Bas | 23480 | 0380-0383
AeMPS 0380-0383 STANDOFE=RVT=ON «125LG 6~32THD 2500 BRS | 28480 | 0380-0383
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| S Table 6-2. Replaceable Parts . - v R |
[ ronce HP”P T ‘ " Mf -
N - art |~ | S : T .} et O .
Reference laty | Description | - _Mfr Part Nuinber
Designation | Number | " | ‘ o . . |Code| -~ |
D AGMPS . - | o380-0383 | srnnoos#-avr—uu .125LG 6=32THD 2500 8RS | 28480 ,] 0380-0383 . '
S L aeme L | o3so-0383 ' 'STANDOFF=RVT=ON +125LG 6-32THD .2500 8RS | 22480 | 0380-0383 :
' AGMPS 10330= 0383 0 STANDOFF=RVT=0N o125LG &=32THD .2500 8RS | 28480 | 0330-0383
AGMPY - | ‘03m0-0383. 3 TANDOFF=RVT=0N o125LG 6=32THD .2500 BRS .| 28480 | 0330-0383 Ty
| A3MP10 | o3so-cesr 2 TANDOFF=RND .425LG 2-56THD .12600 BRS | 28480 | 0380-0841
o aewerr o | c3so-cest | sTanoorF-rD .425LG 2-s6THD .13600 eRs 28480 | 0330-0841 o
oo | aemer2 | 12311998 | CONNECTOR=SGL CONT SKT «025-DIA - | 28480 | 1251-1998 , ',
) ' ASNPL3 . 1251-2313 . 6 | CONNECTOR-'SGL CONT SKT .04=DIs, 00779 | 3-332070-5 o
T AMMPYA . . 08640~20211 ] GUIDE, CONNECTOR | . 28480 ' | 08640-20211
RS AGNPLS. . CB640=20211 GUINE, UCNNECTOR o | 28480 | oseso-20211
' v e S s : . R
S aemp1s . 0865500006 1 | nsurator, sees switches) | 28480. | 0865520008
Lot T aemP1 | 08655-00015 1 | INSULATOR, PB(L SWITCM) ' ~ 20480 | osess-ocors
R B : ‘- ! . ' ! ' ' ’ ) v
e A1 1884-0012 2 | THYRISTOR-SCR JEDEC 2N3528 v 02735 | 2n3s28 ‘
‘ A%Q2 « | 1884=0012 _THYRISTOR-SCR JEDEC 2N3520 . 02735 | 2N3528 e
AMQ3 - | 1es3-0027 4 | TRANSISTOR PNP SI TO=35 PD=1W FT=100MHZ 28480 .| 1853-0027 , - o
| A4Q4 : '1853-0027 ;  TRANS1STCR PNP S1.T0=39 O0xlw FT=100MH{ 73480 | 1853-0027,
%03 1853-0027 TRANSISTOR NP ST T3-39 PD=1M FT=l00anz | 28480 | 1853-p027
as@6 .. .| 18%3-0027 ‘ TRANSISTCR PNP ST T0-39 Poelw FrelooMwz | 28480 | 1853-0027 : ;
! ] ASQT . ,1853-0020 .| TRANSISTOR PNP 51 PD=300MW FTx150MNZ: 28480 | 1853-0020 )
i ] A% 1854=0045 1 TRANS!STOR'NPN 'Sl TO-18 PD=500Mw & 28480 | 1854-0045 \
4 ASR1 | or57-0838 'RESISTOR 5.11K 1% 1250 F T =0+=100 - 24546 | C4~1/3~TO=5111-F
) a2 2100-2497 - | . .| RESISTOR=TRMR 2K 30% C ToP-ADJ l-Timn | 19701 | &Tsow202
ot AMR3 | o157-0428 .71 | RESISTOR 1.62k 13 .125w 'F TC20¢-100 | 24546 | Cé=178-To=1621-F
’ AGRS . ) orst-oees |- RESISTOR 100K 1% .125W F TC=0+=100" - . | 26566 | C4-1/8-T0~1003-F
ASRS ' 0T57-0A42 - : RESISTOR 10K 1% .125 F- TC20+-100 24566 | C4-1/8-T0-1002-F
| . L . i Y . : : ' ]
I asRs 0757-0465 'RESISTOR 100K 1% .125W F TC=x0+=100 - | 24546 | C4=178-TCn1003-F :
CASRT 0757-0442 : RESISTOR 10K 1% .125W F TC=0+~100 . 24566 | C4=1/8T0=1002+F
AGRS. | - 0757-0418 1 | RESISTOR €19 1% .125W F TC=0+-100 20546 | C4=1/3570=619R=F
'A4R9 -] o157=0317 41 | RESISTOR 1.33k 1% .125W F ‘TC=0+-100 | 26546 | ce-1/8-To=13314F Co
. A4R10 P 0757-0290 2 | RESISTOR 6.19% 1% .1254 F TC=0+-100 19701 .| MFACL/B-TO-6191 ). )
Lo 'A4R11 0757-0290 ‘ RESISTOR 6.19K 1% o125W F TC=0+=100 - 19701 HFbClIB»T0°619l=F S !
S A4R12 : 0683-0335 1 | RESISTOR 3.3 5% 2% FC TC==400/+500 o112t | ce3zss - - S
AMR13 0698-3444 , RESISTOR 316 (X .125W F TC=0¢-100 16299 |/ C4-1/8-T0=316R-F ,
AR 1, "Aer14 0698-3444 N RESISTOR 316 1% 1258 F TC«0s-100 ~ 16299 | 'C4-1/8-70=316R~F
T Aar1s ; | o157-0401 | . & | RESISTOR 100 1% .125W F TC=0+-100. ' 24546 .| C4-1/8-T0=101~F |
. "; g . ’:1v X .v\' N ’ ) \ }
‘ A4R16 : 0757~0401 . ‘ RESISTOR 100 1% .125W F TC=0#-100 24546 | CA=1¢8~TO=l0l~F !
AMRLT. 07570159 1 | RESISTOR LX 1% .5W F TC=0e=100 ' | 19701 | wRiids24To-1R0-F .
o A4K18 2100~2061 1 | RESISTOR=TRMR 200 103 C TOP-ADJ 1-TURN 30983 | ETSow201
Co - 1 asr19. 0757=-0795 2 | RESISTCR 75 1% 3% F TC=0+-100 .| 19701 | ‘WF=1/2-To-7SRGsF.
. A ASR20 2100-2010 2 | RESISTOR-TRMR 10 20X C TOP-AOJ 1-TURN 32997 | 3329m-1-10R o
o ASR2L 0757-079% ' RESISTOR 75 1% <5W F'TC=0¢=100 . | 19701 | wra1/2-10-75R0-F
o A2 © 2100~2010 . RESISTOR=TRMR 10 20% C TOP=ADJ 1~TURN 32997 | 3329M-r=10R
§ AR2Y 07570401 | 'RESISTOR 160 1% 125w F TC=0+~ 100 24546 | C4~1/8:T0=101~F
: AAR24 0757-0401 _ RESISTOR 100 1T .125W F TC=0+-100 | 24346 | C4=1/8-TO-101-F
ASR2S 0698-3437 RESISTOR 133 1% .125W F TC=0+-100 | 16299 | c4-1/8-T0-133R=F
b v [ " A ‘ )
AMRZ6 . 06983437 .| RESISTOR 133 1% .125W ¥ TC=0+-100 ) 16299 | C4«1/8-TO=133R=F
AGR2T7 N698=3437 RESISTOR 133 1% .125W ¥ TC=0+-100 1629¢ | C4-1/8-T0-133R-F
A4S 1 | sw0r-1730 1 | SWITCH-PUSHBUTTON . 15MM. C-C SPACING | 2iwe0 | 301-1730
) \ _ {INCLUDES MS2 AND A4S3) 1 i _
A | A&S82 ) —————— K NSR, P/0 S} ! : o oy )
P | Aes3 R = 5] KSRy P/0 81 . § , : /
' ‘.' ‘ . I ) | | '.‘/ | & v I
Lot AMSS 3101-203% 1 | SWITCM-PUSHBUTTON 3-3TATION \ 28480 | 3101-2035
o , \ . s (INCLUDES A4SS AND AASS) | \ ‘
RPN \ A4SS T ecemmm— : : NSR, P/O su i . : : A ]
: o aess R 3 1 wsr) pro s )
| aas v} 3lor-09m 2 saxfcu-sm OPOT=NS. nxnva o5 12svac/oc Pz | 19727 | GF126-0018
) v y }. : o ‘ ) )
ANSS | 31002031 1 | swIrCHepusHBUTTON s:uan STATION 20480 | 31012031
L , A4S9 3101-0973 y SMITCH-SL DPOT=NS MINTR .34 125VAC/0C °C | 79727 | GF126-0018 ;
. ] e ] o3eo-1m18 | TERMINAL-STUC SGL-PIN PRESS-MTG ' | 2880 | o3so-1514 . ,
L0 aeTe2 S| o3¢0-13514 - TEAMINAL=STUD SGL=PIN PRESS=MTG 20480 . | 03s0-1516 )
Lo | aeres 1 o3e0=-18514 | TERMINAL=STUD SGL=PIN PRESS=MTC 28480 | 0350-151%
AR ASTPA. N 0360~1514 TERMINAL=STUD SGL=PIN PRESS=NT.’ 29480 | 03s0-1514
ASTPS o 0360-1514 ' | TERMINAL-STUD; SGL-PIN PRESS-MTG ' 28480 | 0350-1514-
faetes - ' 0360-1514, o | remminm-sTup ssu—wxu PRESS-NT G | 26830 | 0360-2524
| oAews o PR NOT ASSIGNED SRR R 2 ) oh
] Aa2 . g mmmaee—— , " NOT) ASSIGNED g v . B C :
] asua i m———— | morassteneo ' i . L
| aeue | 1026001 2 [icopae . | 28480 | 18260023
] A 1826-0013 | 1coe e \ o 78480 | 1826-0013
; T L ) ol i ‘
0 ) | L o ke . ‘1
; i
§ ! “,'l ' ) : . ) R ‘
’ z

oo, l o o - ‘ ‘,}r":’_,’;‘ '




'+ * Replaceable Parts

Model 8655A
Lo y
! ' )
- | ,
. / Table 6-2. Replaceable Parts
HP Part | - Mfr
" 'Reference ! Qty Description Mfr Part Number
Desngnatlon Number E . | Code |
A4VRl 1502~0041 1 | DIODE-ZNR 5.11V 5% DO-7 PD=.4W TCa-.009t | 04713 | Sz 10939-98
ABVRZ 1902-0049 2 | DIODE=ZNR 6.19v 5% DO-7 PO=.éW TC=+.022t | 04713 | $2 10939-122
NP 1902-0045 | DIODE=~INR 6.197 5% DO~7 PD=.4W TC2+.0227 | 06713 | S2 10939-122
ASVRE 1502-0202 1 | DIODE-2NR 15V 5% DO-15 PD=1 TCas.0572 = | 20480 | 1902-0202
CAaAl . et | NOT ASSIGNEC | |
A%XA2 1251-0472" 1 | CONNECTOR-PC EDGE 6-CONT/ROM 2-RONS M85 | 252-06-3¢-300
A5 ' 0060-0444 1 | LINE MODULECINCLUDES ASJ1 AND ASP1, 20480 | o0960-0uun
S : DOES NOT INCLUDE FUSE Fa)
asi1 T NSPy $/0 AS |
A5F1 3‘31 5020-8257 1 CARD VOLTAGE SELECT, 28480 | 5020~-8157
U v (SEF SECTICN 11) '
;.\ [ ! ‘
| | - CHASSIS PARTS
ast’ '2140-0259 2 | tamp=INCAND T-1 BuLB 12v 71764 | CM32
a0 . (SEE SECTION II1) .
052 3140=02%59 LAMP=INCAND T-1 BULB 12V 71744 | CH32
A , (SEE SECTION I11)
e 2110-0520 3 | ruse sa 125v FasT-eLD .348x.25 WL 15915 | 2713005
7, ) T (SEE SECTION I)
=2 ‘ 2110-0520 FUSE 5A 125V FAST=BLO .348K.25 UL 75915 | 273005
: A T ({SEE SECTION 1)
£3 21100520 FUSE 5A 125V FAST=BLO «348X.25 UL 75915 | 273005
L L . §SEE SECTIUN I)
JFe 2110-0007 1 | ruse 1A 250v SLO-BLO 1.25%.25 WL ‘| meoo | moi-1
’ | N (FOR. 100-120V OPERATION,SEE SEC.I11) |
P4 12110-0350 1 | FUSE .75A 250V SLO=BLO 1.25X.28 UL IEC 71400 | MDL.T50
L , (FOR 220=240V OPERATIONSEE SEC.T & II1)
a1 NSR, P/Q W1 (STANDARD)
31 NSR, P/Q W7(GPTION 001)
2 { NSR, P/0 W2 :
33 1 | CONNECTOR ASSEMBLY,EXT COUNT FRONT 20480 | ossss-sop20
- v (SEE FIGURE 6-2) ’
PPN AR P A NSRe P/D WA -
PR N— ! FOR MECHANICAL PARTS, SEE PAGE 6-1
Pl : 5060-0109 1 | CONNECTOR ‘ASSEMBLY, 15 CONTACT 28480 | 5060-0109
P2 036240265 CONNECTOR,CRINP, TINE BASE SWITCH(STD) | 28480 | 0362-0265
ey | =tamaaoil NSR, P/C W1 (STANDARD) t
3 0+ | eIl NSR, P/D W8 (OPTION 001)
] _NSR, P/Q WT(OPTION 001)
, } ! /
T T - .| wsm, P70 w8 (0PTION OOL)
s1 7 | 3:o01-0070 Y SWITCH-SL DPOT=NS WINTR .5A 125VAC/DC 79727 '} GF=126-0000
. .9100-0673 1 | TransFormen 28480 | 9100-0673
b 10260126 . 1 | 1cvRGLR. - 07263 | 71e18KC
r 1200-0043 3 | INSULATOR=XS ™Y, T0=3 402~THK 76530 | 322047
08655-20017 6 | BUSHING, INSGLATGR 28480 | 08s35-20017
0R:55=20017 BUSHMING, INSULATOR 28480 | 0853520017
u2 1826- 0181 1 | 1c LM 323 v RGLTR 27014 ) LM3Z3K
\ 1200-0043 | INSULATOR=XSTR T0-3 402-THK 76530 | 322087 ‘
N 08655-20017 _BUSHING, INSULATOR . " 28480 | ‘08655-20017.
3 08655220017 /BUSHING, INSULATOR 23480 | 08s35-20017
o | . ., ' ‘ ‘
U3 1826-0202 1 | 1c LW 320 v RGLTR ‘ 21014 | Lm320K-08
S 2 1200~0043 ‘ INSULATOR=XSTR T0-3 .02-THK . 76330 | 322047
08655-20017 BUSKING, INSULATOR . 20480 | o0ssss~z20m17
o 3 08655-20017 [BUSHING, INSULATR 28480 | 08655-20017
WL ! o8ess-s000s 1 | ,cABLE Assemsiy, Time BASE (srnquno. : 28480 | 0ee35-6000% ,
E o o . I{ IncLupEs 41, P3 AND MPas) : o !
W2 08655-20024 1 | CABLE ASSEWBLY, RF IN REAR(INCLUDES J2) | 28480 | 08ss3-2002s
3 + | osess-20023 1 | casLe assemsiy, EXT count FRONT 28480 | 08635-20023
e 08635-60004 /1 | CABLE ASSEMBLY, PHASE LOCK 28480 | 08655-50006
g oy | (INCLUDES J4 AND MP48) | !
W axzo-lswa 1 | cABLE AsSEMBLY, LINE POWER 28480 | 8120-1378
i g (SEE SECTION 1 AND 1I) ,
w0 ‘0865560005 | 1 | CABLE ASSEMBLY, FAN MOTOR 20480 | 08635-80002
A7 | 08ss8~s0017 1 .| CABLE ASSEWALY, TB/OUTPUT(OPTION 001, 28480 | 08655-80017
: Lo i i INCLUDES J1 AND P4 | | ‘
T 08655-60013 1 | cABLE ASSEMBLY, TB/COUNTER (OPTION Gol, || 28480 '08655-60013
, ' © INCLUDES P3 AND P5)
Y1 " 09602128 ' 1 | CRYSTAL OSCILLATOR COPTION 001). 28480 | 0960-2128
\‘ '




. _Model 8655A Replaceable Parts
Table 6-2. Replaceable Parts )
ren HP Part s | |
Reference | aty Description Mir Mfr Part Number
Designation Number o Code ‘ ‘ ‘
. a—
. MISCELLANEOUS PARTS .

0360~0002 1 TERMINAL=LUG=SLOR 2 SCR o09/.065 1D HOLE | 77187 41329

0360~0263 4 TERMINAL=LUG=SLDR & SCR +143/.093 1D 83330 14146

0520~0021 2 SCREW=MACH 2~56 .188-IN-LG FIL=MD-SLT 9% 987 N=256=3/1¢

0590~0052 4 NUT=SHMET=) 6=32=THD +5=-WD STL 78%%3 C+8020-632-248

' 0590~ 0505 1 NUT, KNURLED 5/8-24 UNEF=28 THREAD 73743 TD=-801

0610~0001 e NUT=HEX=DBL=CHAM 2=56=THD o062=THK 28480 0610-0001

08900057 5 | TUBING=HS ¢330/ ,225-RCVD .02-WALL PVC 76381 3024~060 FR=1

1400-0024 2 CLAMNP=CA .5=1IN-WD NYL ' ' 28520 3324

2190~0006 | WASHER=LK HLCL NOs=6 o141-IN-IC 28450 2190-0005%

- 21900045 s WASHER=LK HLCL NCe=2 «088~IN=-1C 76854 1501-009

2190~0067 2 WASHER=LK INTL T NQa=1/4 .255=IN-1D 78189 1914-05

2200-0103 21 SCREN=MACH 4=40 .25 IN=LG PAN=HRD-PO2! 28480 2200-01 03

2200~-0105 7 SCREN=MACH 440 <312-IN=LG PAN=-ND~POZI1 27480 2200~0105

2200~0143 1 SCREN=MACH 4~40 (375~IN=LG PAN=HD-PNZ1 28480 2200-0143

2200-016% . 8 SCREW=MACH 4-40 .188-IN=LG 82 L5G 23480 2200~016%

2200~0155 [ SCREW=MACH 4=40 ,25~IN-LG 82 DEG 234R0 2200-0165

2240~0009 1 NUT=HEX=N/LXWR 4=40=-THD +094~THEK +25-A/F 20480 2260~0009 .
2360~0115 3 SCREW=MACH 6=32 .312-IN=-LG PAN-HD-POZI ' 28480 2360~0115 .

2360~0123 6 SCREW=PACH 6=32 ,625=-IN~LG PAN=HD-PDZI 28480 2356020123

2360~0181 4 SCREW=PACH 6=32..2%IN~LG 82 DEG 28480 2360-0181

2360-01482 . 20" SCREW=MACH 6~32 .312~-IN~-LG 82 DEG 28490 2360-0182

2360-0190 14 SCREW=MACH 6-32 .188~IN-LG 100 DEG 28480 2360-0190

2360~0203 2 SCREN=MACH 6=32 .625~IN-LG PAN~HD~PCZI ~8480 2360-0203

2360~0229 2 © SCREW~MACH &=32 o562~IN=LG PAN=HD-POLI 28540 | 2360~0229

2580-0003 4 NUT<HEX=W/LKWR 8-32«THD o125-THK " 28480 2580-0003

2680~0128 8 SCREW=FACH 10~32 25~IN=LG PAN=HD-~PDZ1 28480 2680-0128

2950~0052 2 NUT=HEX=DBL=CHAM 1/4=40-THD 062-THK 28480 2950~0052

3030-0133 1 SCREW=SKT HD CAP 8=32 ,25-IN=LG S57-300 28480 3030-0133 -

3030-0143 1 SCREW=SET 6=32 +5~IN=LG SMALL CUP=PT ALY 22480 3030-0143

3050-0103 1 WASHER=FL MTLLC NO.=% .125~IN-1D Z8480 3050-0105
- 3050=0227 2 WASHER=FL MTLC NC.=8 «149=IN=-1I0 80120 AN9SOC-6

)
1

See introduction to this section for ordering information
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Ttih 5—2 M le

Model 8656A

2“2)0—0001

2-THD' .ms-rm: |

28480

2 i Mfr C am
. ,Ducnpnon - Cod . Mfr Part Number
| . . MECHANICAL PARTS , oo
N ' 1250-0838 1. | CONNECTOR, RF nonvvsn.rescovr nox oNLY) 2«97 | 700072
'} 1450-0183 "2} LIGHT=IND LAMPHELOER - - 08717 | 1025-R BODY
i -1450-0493 ‘1 | LITE INOJLENS CAP, ALUE, STANDEY OBTIT | 102-8-STD LENS
S . (SEE SECTION 111)
'xsso-oxsa..;;g LIGHT=IND LANPHOLDER 08717 | 1025-R saoY
‘14s0-0157 1 | LEns cap, wHITE,ON(SEE SECtlon lll) 08717 | 102-M-STD LENS
oaass—oooz: o 1 | sess/54 coms x1viincLUBES FOLLEWING xren 28480 | 08633-50021
, . (SEE SECTICNS 1 AND 1I) - | y
256050119 8 | SCREWMACH 632 A38-IN-LG PaN~HD-POZT | 20480 | 2380-0119
- 0120-1839 1 | CABLE=COAX 50 ONM .216~00 19ANG | 28480 | s120-1839
0865520029 2 | NAILs COMBINING 28480 | 08635-20029
- 28695-20032 . 1 | casLe assemsiv, xuvencnunecv 28480 | 08635-20032
oaoss-oouno*‘ 1 | PLATE, REAR PANEL (OPTION 001 ONLY) /| 20480 | o08e33-00018
" 7120-3328 1 | LASELIMARNING, FIRE WAZARD) ‘1 20480 | 7120-3328
" 7120-4295 4 | LABELINARNING, VOLTAGE HAZARD). "'l 28480 | 7120~4298 ,
7120-4627 ‘1] LABEL INFORMATION(CAUTIONY = 20480 | 7120~4627
| 7120-5043, 1. | LABEL, INFORMATION(FUSE) - 20480 | 7120-5043
P1 0865% 20015 I | HOUSING, BLOWER } 20480 | osess-20015
> - 08655-00003 1 | SueeORT, BLOWER = 28400 | (€8655-00003
- | 31600280 1 | BLONER WHEEL .666-THK 1.5-00 «12%-10 20430 | 3160-0280 ’
APL . 08653~20031 1| BUSHING, BRASS(IBLOWER WHEEL) 25480 | osess-200:1 -
qP1A £ 08655-00017 1 |, PLATE, SAFETY (PONER MODULE) 28430 ,oaoss-o:qgr"
P '08455-00002 1 | oEck, counter 20480 | 08633-00002
‘NPl - 08655-00004. . 1 | SumPORT, OSCILLATOR . 28480 | 08635-0
ey’ . 08655~00008 1 | suseoRT, FILTER 8OARD 20480 | 00655-00008
e | osess~00014 1 | JINSULATOR, ﬂ!pt‘SlNK, 20480 | 08833-00014
4L | 08654~00037 1 | cover, Tor' 28480 | 08634-00037 A *
i 1 N L C . i N ; v )
4P2G 1440-0076. 1 | maoLe-sper a7t ‘ 12136 | 1775-354 COLOR Y3061
P2, | 1449-0077 .2 | navoLe-curur * | 12136 | 36" '
! 144020077 HANDLE=CMPNT =~ . 12136 | 246
‘! 08655~00005 L | PANEL, REAR T 28480 | 08655-00005
AP24 . 08635-20011 o1 | weaT sk 28480 | 08833-20011
P - 2930~0000 "o | scrEw=macH 832 2.5-1n-LG 82 DEG ‘28430 | 2%30-0008
4P 7120-23%9 - . ‘3 | SERIAL: PLATE .625=IN=MD 1.5-IN=LG AL 20480 | 7120-23%9
P, 129020822 | 1 | CAP=COAX TO FIT F=N NON-SHTG 1.73 IN 26931 | 2%c100~t |
A 08655-20016 2 | FRAME ASSEWBLY, ALTERED 20480 | o0ess3-20016
4p29. |08655-20016 FRANE ASSENBLY, ALTERED 20480 | 08855-20014
230 ou»meu‘ -1 ‘mw»nm.numnm 27480 | 08655-0000%
e - JCOUNTER AIR EXHAUST) 1. L]
aP3L 08634-0002¢ (1| coven, sorTom 28480 | . 08654~0902¢
w32’ 5040-7201 “ & | voOr 20480 | S0e0-7201
MP33 - 5040-7201 - | roor R 20480 | 3040-T201 |
| weas 1 s060-7201 - roor . o | 20480 | sos0-72m
_AP3S - 3040-7201 ] roor o 120480 | ScAO-T201
36 " 14601345 2 | mur stam 28480 | 1460-1343
. Ne37 14602348 - -} TIer svanp | 28480 | 1440-1343
n238" ‘,oasss-nnonx- 1 | vaner, FrONT , 23480 |- 0se33-0acol |
w39 | 1460-1483 ' - 2| serInG 1CiranSIDE FROWT' PANEL ) 20480 | 1460-1433
4P&0 21 0370-2686 . 71 BUTTON(SOLID GRAY) 20080 | 0370-240¢.
APAY | 03r0-a91s . ] 7 | SEZELIPUSHOUTTON KNOBs JADE GREY 28480 | 0370-091%
nPe2 4 . 08855~20022 2| TRim, mOVTON 28480 | 08833-20027.
ws : - 08655-20020 1 | minoow \ 28480 | 08635-20020
was | 0435-20021 1 | mim,vor 20480 ootss-zooax
pAS. : - 08435-20003. 2 | nout, paseLiInsioe RONT PANELY 20480 | 08655-2000%
nwpas 71201254 - |, 1 | PLATE, IDENTIFICATION(HP LOGD) - 20430 | 7120-125%
’7 | 08639-00012 2| covem, s30€ (FAM TNTARE)' | 20480 | 08633-00012
.»nzso-ooss ~2 | wur, we cuun:crongnncguneo ™l AND ws) | 20931 | m2e.2 -
] Nur-nzx-u/nnun 6~ , 2420-0001
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Repl?céable Parts

" Model 8655A

Lo
[
a

Mfr, Code

2950-0132

-~ NUT-HEX-DBL-CHAM 7/16-28-THD .094- -THK

item | HP Part Number | Qty Description Wifr. Part Number
.'3‘ | 08655-60020 1 CONNECTOR ASSEMBLY EXT COUN’I‘ FRONT 28480 08655-60020
| | “(Items 7 and 8 must be dfdered separately)
1 - 1250-0914 1 CONNECTOR—RF APC—N FEM UNMTD 90949 131-150
2_ 1250-0915 1 | 'CONTACT, RF CONNECTOR FEMALE CENTER 71785 | 131-149
3 | 5040-0306 1 | INSULATOR 1 28480 | 5040-0306
4  08555-20093 1 CONTACT, JACK 28480 08555-20093
5 08555-20094 1 | BODY,BULKHEAD 28480 | 08555-20094
6 08761-2027 1 INSULATOR 28480 08761-2027
7 2190-0104 1 | WASHER-LK INTL T NO -7/ 16 439- IN ID 78189 1922-04
8 1 73734 * | 76500NP

616

* Figure 6-2. J3 Type N Connector




- Model 8655A

Table §-3. Code List of Manufacturers

‘Replaceable Parts

- SEALECTRO CORP

Mfr . .
lcode Manufacturer Name Address 2ip Code
00000 | U.S.A. COMMON ANY SUPPLIER OF THE US :

' 00501 | ILLUMINATED PRODULTS. INC ANAN-IM Ca 92803
007719 | AMP INC HARRIBURG PA 17105
G0853 | SAMGAMO ELEC €O S cmoum D1V PICRENS SC 29%MN

91121 ]| ALLEN=BRADLEY CO MILWAUREE Wl 53212
01295 | TEXAS INSTR INC SEMILOND CMPNT DIV DALLAS TX 715231
‘02735 | RCA CORP SOLID STATE ORIV SOMMERVILLE NJ' . 0887¢
03868 | XDI PYROFILM CORP WHIPPANY NJ 07981
04713 | MOTOROLA SERMICONDUCTOR anucn . PHOENIX AZ 85008
06383 PANDUIT CORP TINLEY PARK 1L ¢ 60877

. 06776 | ROBINSON NUGENT INC NEW ALBANY IN 47150
07263 | FAIRCHILD SEMICONDUCTOR DIv MUOUNTAIN VIEW CA 94040
08717 ] SLOAN CO THE SUN VALLEY CA 91352
12136 | PHILADELPHIA HANDLE CD INC CAMUEN NJ 08103
12697 | CLARGSTAT MFG CO INC COVER Nh 03820
36299 | CORNING GL WX ELEC CMPNT DIV RALEIGH NC 2
19701 | MEPCO/ELECTRA CORP - MINERAL WELLS TX 76067
2K497 § CABLEWAVE SYSTEMS ING NORTH HAVEN CT 06473
23036 | PROOUCT COMPONENT CORP MT YERNON NY 10553
24226 | GOWANDA ELECTRONICS CORP GOWANDA NY 14070

- 24546 | CORNING GLASS WORKS (BRADFORD) ' BRADFORD PA 16701
2493] SPECIALTY CONNECTYOR CO INC INDIANAPOLIS IN 46227
26365 | GRIES REPRODUCER CORP NEW ROCHELLE NY 10802
27014 | NATIONAL SEMICONDUCTUR CORP SANTA CLARA CA 95651

- 27264 | MOLEX PRODUCTS CO. DOWNERS GROVE Ii S051%
23480 | HEMLETT-PACKARD CO CORPORATE HQ PALO ALTQ ZA 94304
28520 | HEYNAN NFG CO RENJLWORTH NJ ,07033
30983 NEPCO/ELECTRA CORP SAN DIEGOD CA 92121

32997 | BOURNS INL TRIMPUT PROD D3V RIVERSIDE CA 92507

© 56289 | SPRAGUE ELECTRIC CO ' NORTH ADAMS MA 01267
TI400 | BUSSMAN NFG DIV OF MCGRAW-( PISOM CO ST LOUIS MO 63017 .

- 717446 1 CMICAGO NINXEATURE LARP WORKS CHICAGO 1L 60640
T1785 | TRW ELEX COMPONENTS CINCH DIV ELK GROVE VILLAGE 14 60007
73734 | FCOERAL SCREW PRODUCTS CO CHICAGOD IL s0610
T3743 | FISCHER SPECIAL 1FG O CINCINNATE ON 45206
75042 | TRW INC PHILADELPMIA D1V PRILADELPNIA PA 19108
79915 | LITTELFUSE INC QES PLAINES IL 50015
76381 | 3N CONPANY ST PAUL MN 55101
76530 | TRW ELEK CHPNT CINCH-MONADNOCK DIV C1TY. OF INDUSTRY CA 91747
‘76854 | OAX IND INC SW DIV | CRYSTAL LAKE IL 5001%
77147 | PATTON~-MACGUYER CO DIV OF AV1) CORP PRCVIDENCE RY 0290%
78189 | ILLINOLS TOOL WORKS INC Si4AKEPROCF ELGIN IL 60126

8553 | TINNERMAN PRODUCTS INC /CLEVELAND OH &%129

9727 | C~w INDUSIRIES WARMINSTER PA 18974
80120 | SCHMITZER ALLOY PRODUCTS CO ELIZABETH NJ 07206
83330 | SKITH HERNAN W INC BROOKLYN NY 11207
86928 | SEASTROW MFG CO GLENDALE CA 91201
90949 | AMPHENOL SALES DIV OF BUNKER=-RAMO MAZELWOOD MO 63042
95987 | WECKESSER CO INC CHICAGO Ii [11%9
98291 MAMARONECK NY 10544

]







Model 86556A - o L o Manual Changes

e .~ SECTION VN
- o MANUAL CHANGES

- & 7-1. INTRODUCTION | | serial numbers listed on the title page, no change

o . 7-2. This section normally contains information information is given here. Refer to INSTRU-
' for adapting this manual to instruments for which = MENTS COVERED BY MANUAL in Section I for
the content does not applv directly. Since this additional important information about serial

manual does apply directly to instruments having number coverage.

7-1/7-2
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. Model 8655A

Servicing instructions are for use by quali-
fied personnel only. To avoid dangerous
electric shock, do not perform any servicing
unless qualified to do $0. .

BEFORE S WITCHIN G ON Tf (£ INSTR U- ‘

MENT, the protective earth terminal of the
instrument must be connected to the pro-
tective conductor of the (mains) power
_cord. The mains plug shall only be inserted
in a socket outlet provided with a protec-
tive earth contact. The protective action
must not be negated by the use of an exten-

sion cord (power cable) without a protective

conductor (grounding). Grounding one
conductor of a two-conductor outlet is not
sufficient protectzon : :

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

- Any interruption of the protective (ground-
ing) conductor (inside or outside the instru-
ment) or disconnecting the protective earth
terminal is likely to make this instrument

dangerous.. Intentional interruption is .

prohibited.

- Whenever it is likely that the protection has
been impaired, the instrument must be made
'moperatwe and be secured against any un-
intended operation.

Adjustments described herein are performed
with power supplied to the instrument while

protective covers are removed. Energy avail-
able at many points may, if contacted re-
sult in personal injury.

Any adjustment mamtenance and repair

of the opened instrument under voltage

- should be avoided as much as possible, and
when inevitable, should be carried out only

by a skilled person who is aware of the

hazard mvolved

Service

'SECTION Vi
~ SERVICE

Capacitors inside the instrttment may still
be charged even if the instrument has been
disconnected from its source of supply.

The front panel POWER switch does not

have an off position. Whenever the power

cord is connected between the instrument
~and a power source, hazardous voltage is
~ present inside the instrument.

8-1. INTRODUCTION

8-2. This section contains instructions for trouble-
shooting and repairing the Synchronizer/Counter.
It includes principles of operation, troubleshoot-
ing information, component location photographs,
schematics, an illustrated parts breakdown, instru-
ment internal views, and disassembly procedures.
The rest of the section has general service infor-
mation that should help you service and repair
the instrument. ;

8-3. PRINCIPLES OF OPERATION

8-4. Principles of operation appear on the foldout
pages opposite the block diagram and schematics.
Service Sheet 1 is a block diagram that briefly
describes overall instrument operation. It is keyed, .
by the numbers in the lower, right-hand corners
of the blocks, to the schematics on the service
sheets that follow. These service sheets provide a
stage-by-stage description of the circuits on the

- schematics. The descriptions are keyed to stage

names that appear in brackets on the schematics.
| NOTE
Figure 8-10, Schematic Djagram Notes,

explains most symbols that appear on.
. the schematics.

8-5. TROUBLESHOOTING
8-6. Overall Troubleshooting. One method of iso-

lating a problem to a particular assembly is to

compare results of various related tests listed in
Table 5-2, Related . Repairs, Performance Tests
and Adjustment Procedures. A second, and pre-
ferred, method is to use the overall troubleshoot-
ing steps in paragraph 8-45. Each step in this test

81




Service

THOUBLESHOOTING (cont'd)
is keyed to additional troubleshooting information
. located .on other service sheets opposite the

schematlcs

 8-7. Circuit-Level Troubleshootmg After a prob-

lem has been isolated to an assembly (and corre-

~ sponding service sheet), the text and table on the
service sheet present detailed troubleshootmg in-
formatlon for the circuit.

88. RECOMMENDED‘TEST.EQUlP-MENT
8-9. A list of test equlpment required for trouble-

shooting is found in each troubleshooting proce-

dure. Descriptions and critical Spémflcatlom for

the listed equlpment are located in the table of -
Recommended Test Equipment in' Section 1.

Substitute equipment can be used if it meets the
minimum critical specifications. |

8-10. SERVICE AIDS

8-11. Posidriy Screwdrivers. Many screws in the
instrument appear to be Phillips, but are not. To
avoid damage to the screw slots, Posidriv screw-
drivers shouid be used.

8-12. Service Kit. The following parfs can be
ordered for use in a service kit. However, before

ordering, check to ensure they are not already on

hand; most are common to service kits for other
Hewlett-Packard instruments.

Test Cable (SMC to BNC) . .. ... HP 11592-60001

Extender Board (30 pin)......... HP 5060-0049

Extender Board (12 pin)......... HP 5060-0257

8-13. Spare Fuses. A spare fuse for power supply

- regulators and a spare fuse for'the counter’s RF in-
put are mounted on the A4 Power Supply/Control
Board Assembly. ,

8-14. Part Location Aids. The locations of most |

- external chassis-mounted parts are shown in photo-

- graphs in Section 6. Most internal parts are shown
‘on Service Sheet B. The locations of individual
components mounted on printed circuit boards or

other assemblies are shown on the appropriate

schematic diagram page or on the page opposite it.
The part reference designator is the assembly desig-
nator plus the part designator (for example, AGR9
is R9 on the A6 assembly). ‘For specific compo-

‘nent description and ordering information refer t0;

the parts list in Section 6.
‘ 8'2 ' ’ , ‘ ".',",-.

Model 8655A

8-15. ‘Sarvicling iAi\t.'ls on Printed Circuit Boards.

The servicing aids include test points, transistor

and integrated circuit designations, adjustment

‘callouts and assembly stock numbers.

8-16. FACTORY SELECTED COMPONENTS
8-17. Some component values are selected at the

-time of final checkout at the factory (see Table
" 8-1). Usually these values are not extremely criti-
"; al; they are selected to provide optimum compat-

ibility with associated components. These com-
ponents are identified on individual schematics by

an asterisk (*). The recommended procedure for .

replacing a factory-selected part is as follo,ws:

a. Try the orlgmal value, then perform the
calibration test specified :for the circuit in the
performance and adjustment sectlons of this

manual.

" b. If calibration cannot be accomplished, try

. the typical value shown in the parts list and repeat
" the test. |

c. If the test results are still not satisfactory,
substitute various values within the tolerances

. specified in Table 5-1 until the desired result is

obtained.

8-18. BASIC CIRCUIT THEORY

8-19. Binary Circuits and Symbols

8-20. Introduction. The binary circuits and sym-
bols used in this manual are shown in Figure 8-1
Binary Symbols and 8-10 Schematic Diagram Notes.
This instrument uses three diffecrent families of
logic circuits: TTL, ECL, and EECL. Most of the

logic devices used in this instrument are TTL; there -

are notes on the Service Sheets that indicate what
families the non-TTL devices belong to. Figure 8-10

- shows the voliage levels that are associated with

each family and the effect that an open and a

ground has on each family.

8-21. In general, binary signals that are active-low
are indicated with an L in parenthesis (e.g.,
CLOCK(L) indicates a clock signal that is active-

low). Active-high signals are indicited with an H in

parenthesis. A circle at an input indicates that it is
active-low or triggers on a low-going edge; a circle
at an output indicates inversion or that the output
is active-low. Actlve-hlgh inputs, inputs which
trigger on a high-going efige and active-high out-
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Service |

BINARY SYMBOLS |

R | AND

O | | D
B—D_ B— '

NOR | NAND

| |-
' x ‘ X
B AR B

~lil—jlxlxT] P
izl @
~lx|lx|x] X
~lrelxT]lxi >
—jjrrixT >

—irrjlxT|xT}] >
| r-‘ Tl ®
=) X
—l—]x I- »
~—lz|riT]l @
xT|{xT I —{ X

Figure 8-1. Binary Symbols

Binary Circuits and Symbols (cont’d)

puts are shown without the circle. Complementary
outputs are usually designated with a not-bar (e.g.,
the complement of a flip-flop’s Q output is its @
output). Both Q and @ may be simultaneously high
in some instances (e.g., when both SET and
CLEAR are low on some D flip-flops).

NOTES

The term ‘‘binary coded decimal’ (or
BCD) refers to four-bit binary circuits
that range from decimal 0 to 9 in 8421
code. |

The term ‘“binary”, when applied to

four-bit binary circuits, refers to circuits

that range from decimal 0 to 15 in 8421
- code.

8-22. Trigger (T) inputs are usually high-goingv

(edge sensitive) unless there is a circle at the input
(which would make them low-going). ‘All other
inputs are usually level sensitive.

8-23. Triggered Flip-Flop. There are two kinds of
triggered flip-flops. The bistable triggered flip-flop

~ (Figure 8-2) changes state each time the trigger

input (T) changes to the appropriate state. This
effectively divides the input by two, giving one
output pulse at the Q output for every two lnput
pulses. | .

8-24. The monostable triggered flip-flop’s Q out-

‘put goes high when triggered by the T input.

However, after a set amount of time (determined
either by the flip-flop’s configuration or unless

retriggered) the Q output automatically returns to
its original state. The monostable flip-flop (or one
shot) is used to stretch or shape pulses.

TRIGGERED FLIP- FLOP
Qr—e
&——>T _

Q -

. MONOSTABLE " BISTABLE
0 [ N I I S M
e . L J 1
LM oI

* Figure 8-2. Triggered Flip-Flop

8-25. D Flip-Flop. The D-type flip-flop, shown in
Figure 8-3 is used as a storage latch or buffer. The
information at the data input (D) is transferred to
the Q output when triggered by the T input. Once
the T input has passed its threshold, the D input is
locked out and the Q outputs do not change until
another trigger occurs at the T 1nput

8-26. The set (S) and clear (CLR) mputs override
all other input conditions: when set is low, the Q
output is forced high; when clear is low, the Q
output is forced low. Although normally the Q

output is ‘the compliment of the Q output,
8-3
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Bmary Circuits and Symbols (cont'd) ' —
simultaneous low inputs at S and CLR will force
both Q and Q hlgh on some D fhp-flops

NOTE

If Q output is connected to D mput the
szgnal atQis T+ 2. .

D FLIP-FLOP

BEFORE AFTER
TRIGGER TRIGGER

DINPUT |- Q ~ OutPuT

0 0
1 1

< | Off

- Model 8655A

Figure 8-3. D Flip-'Flop

8-27. Binary Registefs

8-28. Storage Buffer. The four bit binary register
shown in Figure 8-4 is used as a storage latch. In-
formation data (Dn)* inputs is transferred to the
espective Qu* outputs when the enable (EN) in-
put is low. When the enable goes high, the outputs
are latched and are no longer affected by the data
mputs

8-29. Binary Shift Register. A five bit binary shift

register is shown in Figure 8-5. Information of the
data (Dp)* inputs is transferred to the respective
Qn* outputs when the.load (LD) input is high. The
load input is independent of the clock (T) input.

8-30. If the load input is low, a high going clock
pulse shifts the output to ihe next adjacent output
(e.g., the output of Qg now appears as the output
of Q). Also, the input state at the serial (SER)
input appears at the Q5 output.

8-31. A low at the clear (CLR) mput cléars all |
outputs to a low independent of the clock. The

clear input overrides the load input.

*n=A,B,C,orD

8-4

STORAGE BUFFER
>t DD Q'D ]
>~ DC ' QC —
> [)8 QB o
e DA QA p——l
o—q EN

| -| BEFORE ENABLE | AFTER ENABLE
INPUT Dn | ouTPUT Qn

[==]

—
Y—

Figure 8-4. Storage Buffer

8-32. Decade Counters and Symbols

8-33. Basic Counter. The basic decade counter (or
scaler or divider), shown in Figure 8-6, has ten
logic states. The active-high outputs (Qa, Qp, Qec,
and Qp) increment by one BCD count each time
the trigger (T o) or clock input goes from a high to

a low. The count sequence is also shown in the

figure. The counter may be subdivided into a
divide-by-two and a divide-by-five counter. The
two counters are connected in series (the Q A out-
put connected to the Tgp input) to obtain a

~divide-by-ten counter. The counter has two ANDed

clear or reset-to-zero (Rg) inputs. When both Ro
inputs are high, the outputs clear to zero. The clear
function overrides the clock. Similarly, the two
ANDed set or reset-to-nine (Rg) inputs set the out-
puts to the nine count. If all reset-to-zero and
reset-to-nine inputs are simultaneously high, the
reset-to-nine overrides the reset-to-zero.

834, Programmable Counter. The programmable
decade counter, shown in Figure 8-7, operates
similarly to the basic decade counter when the load

(LD) input is high. The counter shown has only a

single clear (CLR) input which is active-low. When

the load input is low, the information, at the data

(or preset) inputs (D A» DB, D¢, and DD) is trans-
ferred to the outputs at the next high going clock

‘ (T) input (synchronous loading). The outputs re-

main in the preset state until the load input returns

: .
|
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- Decade Counters and Symbols (cont ‘d)

to a high and the trigger (T) or clock input again

-goes high — at which time the count increments by
- one. The counter may be preset to a count greater
" than nine, but in such cases the count proceeds as
shown in the state diagram. - "

~ BINARY SHIFT REG! STER

1L

—0 D, D, D, DD O ,
—DT SER|—e
= iA (EB (ic ED (i
. | OUTPUT STATE | OUTPUT STATE
OUTPUT™ 1 geroRe cLock | AFTER CLOCK
*
Qy A SER
QB‘ B A
- Qc C B
Q D C
* The state of the serial (SER) input

Figure 8-5.»-:;Bin5ry Shift Register

BASIC DECADE COUNTEK !3CALER)
L
COUNT ouTPUT
Ta 8 9 Yy
0 0 0o 0 0
1 0o 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1

Figure 8‘-6.‘ Basic Decade Counter (Scaler)

. Service

8-35 If the counter has a count enable (CE) input,
it must be held high for successive T inputs to
cause the counter to increment (or count). When
the counter reaches the nine count, a terminal- .
count or carry (in this cz/,e a high) appears at the
carry (TC) output. - |

" NOTE

If TC output is connected to CE of N
other counter and a common trigger.
applied, both counters will count syn-:
chronously. The second counter, how-
ever, counts only when enabled by the
first counter.

8-36. A low on thé'clear (CLR) input’ clears all
outputs to a low independent of any other input
conditions.

8-37. Programmable Up/Down Counter. The pro-
grammable up/down counter, shown in Figure 8-8
operates similarly to the programmable counter
(which could be called a programmable up count-
er). The up/dewn counter has two trigger or clock
inputs, count up (CU) and count  down (CD). A
low-to-high transition of either count input (while
the other count input is held high) increments the

"count by one. If both CU and CD are high, the
~count does not increment.

8-38. The counter’s outputs (Qp, Qp, Qc, and
Qp) can be set to any count from zero to fifteen
by entering the count at the data inputs (Dy, Dp,
D¢, and Dp) while the load input (LD) is held low.

" Then the count can be incremented up or down by

activating either the CU or CD input.

8-39. The borrow (BRW) output is low whenever
the Q outputs are at BCD zero (0000). The carry
(CRY) output is low whenever the Q outputs are at
BCD nine (1001). The master clear input (CLR)
overrides all other input conditions and forces the
Q outputs to BCD zero.

8-40. Linear Integrated Circuits

- 8-41. Operational Amplifier. Figure 8-9 shows a
- .typical operational amplifier. Circuit A is a non-

inverting buffer amplifier with a gain of 1. Circuit
B is a non-inverting amplifier with gain determined
by the impedance of R1 and R2. Circuit C is an
inverting amplifier with gain determined by R2 and

- R1. Circuit D shows typical circuit connections

and parameters. It is assumed that the amplifier has
high gain, low output 1mpedance and high input
lmpedance

8-5
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Linear Integrated Cm:unts (cont'd)

 8-42. An operational amplifier can be character-
-ized as an ideal voltage amplifier having low output
1mpedance high input impedance, and very high
gain. Also the output voltage is proportional to the
difference in the voltages applied to the two input

terminals. In use, the amplifier output drives the .

input voltage dlfference close to zero through a
negative feedback path.

8-43.‘ When troubleshooting an operational ampli-
fier, measure the voltages at the two inputs with no
signal applied; the difference between these volt-

ages should be less than 10 mV. A difference volt- -
age much greater than 10 mV indicates trouble

in the amplifier or its external circuitry. Usually

8-6

Model 8655A

- this difference will be several volts and 6ne of thé |

inputs will be very close to an applied circuit

‘operating voltage (for example, +20V, —12V).

8-44. Next, check the amplifier’s output voltage.
It will probably also be close to one of the applied
circuit potentials: ground, +20V, —12V, etc.

Check to see that the output conforms to thel

inputs. For example, if the inverting input is
positive, the output should be negative; if the
non-inverting input is positive, 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 r'onform to its inputs,
it is probably defective.
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| 'PROGRAMMABLE COUNTER
l T T T » I T=TRIGGER
- LD bc Do CE = COUNT ENABLE
- - LD'=LOAD
¢ CE . ' DA... Dp= DATA INPUT
| Icl—e CLR = MASTER CLEAR *'
,  0OA...Qp=DATAOUTPUT
—DT "TC = TERMINAL COUNT
| (9 COUNT AND CE) -
L I ER
BINARY STATE DIAGRAM
0 p—ed 1 p—o 2 }—e 3 o 4
‘
1T }
10 o 11 13
15 je—q 14 12
Y
9 jo— 8§ |- 7 to— 6 je—d 5
COUNT 0, | 9 0g | Q4 | COUNT i Q. | 0g 0,
0 0 0 0 0 5 0 R o 1
1 0 0o | o 1 6 0 1 1 0
2 0 0 1 0 7 0 1 1 1
3 0 0 1 1 8 1 0 0] o
4 0 |1 0 0 9 1 0 0 |
ﬁ

- Figure 8-7. Programmable Counter
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Serviee . - Model 8655A

1111 e

| ‘b Dy Dy Dg Dy e = COUNT DOWN
N cu , ' CRY - CLR’ = MASTEB CLEAR
\ o - 1 - LD = LOAD
° : bcn o ' BRW - ‘Dp.-.0p = DATA INPUT
- CLR A B “C D .CRY = CARRY
1 l 1 l l ’ BRW = BORROW
| Illustrated below is the following sequence: |
1. Clear outputs to zero
2. Load (preset) to BCD thirteen.
3. Count up to fourteen, fifteen, carry, zero, one, and two.
MASTER - 4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen.
LOAD '
v | l I
A P P | ~
weuts ) o, —J | | D e . e .  — — — —
C™= 11 1 - = -
o L LML \ *
up- N | | | |
COUNT (SR EE g pE pa
DowN | | | , |
o — L [ LI L L L L I
o || | |
@ _ 1 1 T [ L
DATA ' || I ' '
OUTPUT.S. ﬂc - _I | I | | [

o Z7L ] |
'CARRY L.l

SEQUENCE 0 13 '
“ILLUSTRATED I I I I
| . COUNT UP couanowm

CLEAR PRESET

BORROW

i __'__ _

NOTES: A. Clear overrides load, data,land count inputs.
- B. When counting up, count-down input is high: when counting down,

count-up input is high. , '

| . ' . Figure 8-8. Programmable Up/Down Counter .
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" Model 8655A .

['/

INPUT IMPEDANCE: VERY HIGH
'OUTPUT IMPEDANCE: VERY LOW

Lo

_ GAIN =-R1/R2

INPUT IMPEDANCE: VERY HIGH
OUTPUT IMPEDANCE: VERY LOW

INPUT IMPEDANCE: R2
OUTPUT IMPEDANCE: VERY LOW

)

@

(3)

D

OUTPUT
v. R f 1
T v
IF A" IS LARGE, V = V;
V0=V1(1+%)'V2(%)
- ‘ } R1
IFV2=0( 7)), THEN | Vo=V (1+ 4o
| P i R1
IFV1=01(7}), THEN | Vg = Vy (55-)

Service
OPERATIONAL AMPLlFlER
A B
-‘ ' GAIN =1 - GAIN =1+ R1/R2
~INPUT \ \ INPUT —
N OUTPUT - OUTPUT
/ o "

Figure 8-9. Operational Amplifi.er
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Model 8655A

Arm-v connecting star t0 meas-
urement point signifies no
- measuring aid provided. |\

Test point symbols. Stars are numbered or lettered for easy correlation
‘uf‘-.-:‘hematié diagrams, procedures, and locator illustrations. :

Star shown connected to
circuit signifies measuring aid
(metal post. circuit pad. etc.)

Interconnectiorginformation.

Circled letter indicates circuit
path continues on another
scHématic diagram. Look for
same circled letter on service
sheit indicated by adjacent

provided.
‘ ‘bold nuinber (3, in this
e\mmp‘ »}.

" ' ' [ ' o Y
A R PR Plug-in connecticn ir.formation.
"‘Assembly part numuer Socket designation for A2 assembly.
T o ) .

Number indicates

Assembly njime 1 pin of socket tXA2).

Assembly designation

A — ~
A2 DC REGULATOR ASSY (08708 60007)

Stage name J3 not mounted

on assembly A2,

,.." * R ” N
{
> 8 > 03
| .
‘ — 1 '
| al |

1854-0071

REFERENCE DESICNATIONS ®ITHIN QUTLINED wmane « = e
ASSEMBLIES ARE ABBREVIATED FULL DESIGNATION IN
CLUDES ASSEMBLT NUMBER eg R! OF ASSEMBLY Al
[ YL DESICNATIONS OF DTHER COMPONENTS ARE
COMPLETE AS SHOWN

* Oa-ﬁ 8 Non-plug-in

: . ) . connecticn
: : M- N — I W informat: on.
/ Solder point

N
7, .
| named.

at  =wa*
2500 80 pF

N / / REFERENCE DESIGNATION
Circuit board common ' —_—
Connector symbols within the NO PREFIX A2 ASSY
Dagger indicates borderlines of circuit assemb- :
L . A2 Cl
correct change. See lies signify connections to the 13 1
Section VII. assembly which are separate from J Q
. Lo those made through the integral XA2 R1
- Conducting connection phf‘ part of the assembly.

to chassis or frame. NOT ASSIGNED

Value selected for best operation. '

Vualue shown is average or most C ¢
- commonly selected value.

Asterisk indicates factory

selected components. (See
section V).

Wire color code. Code used (MIL-STD-681) is the Reference designators deleted
by circuit changes are listed

same as the resistor color code. First number iden- here. Assembly reference designator(s).

Large numbers in lower right
corners of schematic diagrams
are service sheet numbers.
They are provided for con-
venience in tracing inter
connections.

- tifies the base color, second number the wider stripe,
and the thixd number the narrower stripe. Example,
denotes white base, yellow wide stripe,

violet narrow stripe.

i

List of all the reference desig-
nations on the diagram.

Figure 8-10. Schematic Diagtam Notes (1 of 3)

<.
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r———1
e m—d

O’T"’f
I ound o)

ouno BN

— v v — - -

(ouno (IN)
A 3,
/7
B
C
0

Manual control. 3 o o N |

4

SCHEMATIC DIAGRAM NOTES

-Tool-aided adjustmetit.

Encloses front-panel designation. | ‘
Encloses r-ar-panel designation.

Circuit assembly borderline.

Other assembly borderline. Also used to indicate mechanical interconnection (ganging)
and RF shielding. . ‘ ' ‘

Heavy line with arrows indicates path and direction of main signal.

Heavy dashed line with arrows indicates count down/phase lock signal flow.

‘Wiper moves toward CW with clockwise rotation of control (as viewed from shaft

or knob).

A direct conducting connection to the earth, or a conducting connection to a structure
that has a similar function (e.g., the frame of an air, sea, or land vehicle).

Relay contact moves in k/i\;i'éction of arrow when energized.

. \\I‘I x
v
e

Indicates igi’;;t\!ét}';dckebd pushbutton switches. Only one switch can be in (IN) at a time.

LY )
. ,v,A]‘,‘-/‘ 0
NI Yo

"
'

Indicates interchnnected pushbutton switches. Pushing one switch in (IN) releases the
other. =

Indicates niultiple paths represented by only one line. Letters or names identify individual
paths. Numbers indicate number of paths represented by the line. :

1}
\
“‘

Coaxial or shielded cable. L

Figure 8-10. Schematic Diagram Notes (2 0f 3)

- . ; | ' | : - Service -
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Se'rvj\ice;' ". e o ST . .. - Modei 8655A '

LOG!C CIRCUITNOTES - .
Basic Symbols o .
:}— AND Gate o P
| :[>_ | " ORGate '
—-DO— Inverter
—JIN  oUTP— . Active-low input/output
—PT ’ High-going edge sensitive trigger
—PT | Low-going edge sensitive trigger

Logic Valtage Levels

‘ , Circuits and functional llevels (H or L) shown on
LOGIC 1 TTL ECL EECL k schematics are TTL unless otherwise noted (e.g.,
' ' ( . ECL-H). A signal path is shoWn_ active-high (H), ‘
High(H) | =2V | >-0.5V | >—0.1V or low (L) according to its function at that place
Low (L) | <0.8V| <~1.5V | <-0.6V - . in the circuit only, or not indicated at all if the

signal is considered active both high and low.

Input Conditioning

CINPUT | TTL ECL EECL

'Grounded Low (L) | High (H) | High (H)
Open | High(H)| Low (L) | Low (L)

INTEGRATED CIRCUIT

VOLTAGE AND GROUND ‘, ,
- CONNECTIONS ' IC pin connections for supply voltage and ground

are shown on schematies in boxes under NOTES.

| REFERENCE
|pEsicnATIONS|  PIN NUMBERS
A1U3-9 \  +5.2V—T
. GND - 6

Figure 33'10. Schematic Diagram Notes (3 of 3)
8-12 AR | |




. Model 8655A

TROUBLESHOOTING - - v

x o
S o
)
.
. o )
L £ ' )
. ' .
{
. . \
t
. - ‘
i

8 45 OVERALL TROUBLESHOOTING

DESCRIPTION:

TEST
'EQUIPMENT:

PROCEDURE:

- Option001) . . . .« .. .. INT

A fault in the instrument can usually be 1solated to the functional level by followmg the

. steps in Table 8- 1. The steps are simple and make maximum use of front panel controls
and-display indications for diagnosis. The steps in the table should be followed in order;'

When the iirst abnorm: 111ty is observed, turn to the service sheet indicated and begin :
troub;eshootmg by following a 51m11ar table on that sheet. After a repair has been com-

| pleced chec’k the 'mtrument by again followmg the steps in Table 8-1 to the conclusion.

Frequency Counter . . . . . . HP 5327C T
Multimeter . . . .- ... . . . HP 34702A/34740A R
Signal Generator P HP 8654A or HP 8654B ( pleferred)

1. Remove front panel (see procedure on Servme Sheet B)..

2. Set controls as fol‘lows‘(seve Flgure 8-11):

. POWER . . . ‘ AR STANDBY (Out)
EXT COUNT 001 10 MHz .. . In 8
LOCK . . . . . . . &« . . . . . Ou

LOCK +‘500Hz P R 0 131
EXPAND x10. . . .. . . . . . Out R

TIME BASE ( rear panel except

3. Follow the steps in Table 8-1 in sequence. |

POWER

~5.2 VDC
.+5.2 VOC

EXT
COUNT
| | | LOCK ' LEAST
+20VDC 00110 10520 COUNT  LOCK  +500Hz = x10  SIGNIFICANT
"~ DIGIT (5)

e EXT COUNT o’ h—svmcnnomze——/ EXPAND
 MHz

. Figure 8-11." Front Panel Controls With Panel Removed

8-13
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Tablel:l‘ll Dvmll Troubleshooun

T T y

"y,., \l{f\ i ]
v \“n‘{‘-\ \,
(;\\ : Lo "/5 I Q‘
A “(

Model 8655A

2
i ')\v

i i .
TR . v ":.
RN ‘. A B
v . U g )

..),-,‘ " ;/ . ' ‘.

)
’/:/ ‘, ’ “/ -. :4. , . . .f‘,:” — ; \.':‘3 ;
+20V I“ED f!ndacator‘ (A4DSl) on- 1) Check line t'use. SR B ,

+5.2V and —5. 2V mdncators (Ae&DS2
and DS3) off S i

: 'i-j‘

.2) See Semce Slieet 6 Power Supphes.

I
;o " \‘ B

) )l‘ N I3
oy ) \:\,
)
0 Vi o
b e BN} !
N R )‘ -
. e -
" v
1’) ‘}l\ \.r
KRN LRI

e
o
/

+20V, +5.2V, and —5.2V indicators o

O

See Service Sheet 6: Powet Supplies
RIS - R

Fanmunning . Y . o

N R -'.:".,_. Al e O
" See Semce'Sheet ;6':«,:;, FanuCucults'-.f,- :

'Display‘ coﬁétantl e I;' 1,
T L ) .

J

; TRt

I ".(’.‘

1) See SeMce Sheet 5: Enroro )

2) See Semce Sheet 5:
, Clrcu.ts
) See Service Sheet 4:

Phase Lock

Y . , 1
Least significant digit (LSD) blan‘l}(_:: See Service Sheet 4: ,‘)00 Hz Digit |
fv)r(- ) et e . ', l‘: : .“ :.:z,'.ly
All digits lighted except LSD Ii all digits are blank, =~
o ‘.I' ;\\ 0 /“ .
R | 1)/See Service Sheet 2: Time Base. .
‘ by r ?) See Service Sheet 4: Flash E
- , R Osclllatoh B
i I,f"’(')"ﬂe or lﬁgre digi‘tsf;are blank
(excluding‘ LSD),

Time Base.
Counter -

1) See Semce Sheet 2:
'2) See Semce Sheet 4:
Count Up Mode.

Set switches as follows and note
~decimal point position:

.001-10

10-520 MHz
MHz |

or
SYNCH-
RONIZE |
COUNT |

x10

EXPAND

Display

' ‘ In
Out

Out
Out
In

Out
In
In

Out In Out

b be De e
M e e e
bd e e e
D be e e
b bd bd b
D be b M

See Service Sheet 2:. Declmal Pomt
Decoder.

Release EXPAND x 10. De-
press .001-10 MHz. Switch
POWER between STANDBY
‘and ON at least 5 times with
W 5 seconds between switch-

Display is biank in STANDBY. Dis-

play is C.00000 in ON after a short
walt

If Display is not 0.00000 and remains
the same for each ON, see Service
Sheet 4: Counter-Count Up Mode.

If Display is not 0.00000 and changes |

ings. for each ON, see Service Sheet 2:
| | . Time Base.

Flash Oscillator .|

Detector. " I

-

NI
A
i
'
L
v
¥
N
T
[
1
)
[
-
“|,"’
)
[
s
-
o
,
{
i
+
ot
K
.
U
Yio,
A\
A
\
)
L'
it
\




~ Model 86554

by Step

SYNCHRONIZE COUNT.

tion 001 TIME BASE output may

1) See Service Sheet 3: Input Circuits

Service
Table 8-1. Overall Tgoubleshootiny (2 of 3)
Instructions ‘Normal Indication If Indication Abnormal
5| Set POWER to ON. Depress | Display reads 001.000. NOTE: Op- | If Display is 000.000,

- Connect TIME BASE out- require:amplification in order to trig- and Dividers.
put (rear panel) to RF IN | ger properly in count mode. , 2) Se¢ Service Sheet 4: Shapmg and
(rear panel). _ * |- ~Counter-Count Up Mode.
| If Display is constant but not‘OO0.000,
1) See Service Sheet 2, Time Base.
- 2) See Service Sheet 4: Counter-Count
Up-Mode. o
6 Depress EXPAND x10. Display reads 01.0000. See Service Sheet 2: Time Base.*;
7 Release “XPAND x10. De- Dis;;lay reads 1.00000. See Service Sheet 3 Input Clrcunts
press .0i}1-10 MHz. Con- ‘ and Dividers. R
nect TIME BASE output K g Coh
to EXT COUNT input " Ty Y
(front panel). e AP
\ o i ‘: i y
& | Connect dc voltmeter to Voltmeter reads 0.0 + 0.1 Vde. See Semce Sheet 5e Phase Locle
¢ LOCK output (rear panel). | | Driver, Low- Pass Flltenng and . g 1
Internal switch A4S9 must n Phase Detectbr circuits. If voltage l.‘:
be set to 8654 (see Service only shghtly off perform Phase
Sheet 5). ,Lock Offset AdJustment m L
Sechon 5. '_“' | : Lo
N [ 1 ‘) !
9 Depress LOCK button. Display reads 1.00000 for lon)ger ';‘1) See Servnc)e Sheet 5 Lock bwntch—
| | than 10 seconds wit,houtblinking.l | ing and Phase Detector cn'cu»ts
' | 71 2) See. Se\mce Sheet 4 ‘Counter count
x beWn MOde"\\ ,“,1-" |
| ' 3) See Semoe Sheet 2 Time Base |
10 | Depress SYNCHRONIZE Display reads 600.000 and blmks K 1) See Service Sheet 5: Erfor Detector .
COUNT. at a 2 Hz rate. L ) 2) See Semce Sheet 4: Ftash Osclllator
11 |  Release LOCK. Depress Display reads 000000 GVERFLOW bee Semce Sheet 4 O‘Verﬂow
.001-10 MHz. Depress" lampisen. o e Deteetor v g -
'EXPAND x10. " A
12 | Depress 10-520 MHz. Release | Display reads 001.0005 with all bus «“" /| See Setvice Sheet 4: 500 Hz digit
EXPAND x10. Depress flecimal point and LSD(5) blmkmg ‘ o \ b i :
LOCK + 500 Hz. at a 2 Hz rate. (The £1” may also™ | N R i
| be displayed as “0” on alternate | ST RS 1
flashes of the dnsplay) TN RS o= y
13 If compatible signal genera- Display is constant and phase lock is' | 1) See Ser\nce Sheet 5 Loek watchmg \

tor is available, connect it for
synchronizer operation. Then
depress LOCK button on

Synchronizer/Counter.

maintained for several ‘Thinutes (de-
pending on warm-up).

Lt

. and Phase Detector

Down Mode My

3), See Sex’vice Sheet ,2 Tlme Base" \

- ‘2) See Semce Sheet 4: CetmtepCount ,

) Check genemtor’s tunmg elrcults

LR ‘! F . el to Lo SN .»
d Y N B A g I
, 1 cody ) . ’ P2 SRR T

_ N i R A
o L BN N




Service

~Model 8655A

oo . " Table8-1. Overall Troubleshooting (3 of 3)
Step Instructions’ " Normal In'dicativon If Indication Abnormal
14 Momtor phase lock tune ne Display is constant and phase lockis | Perform Phase Lock Error voltage
| with voltmeter. Adjust x,‘gnal maintained. Adjustment in Section 5.
generator for small increase and ‘
decrease in frequency (<*0.5 .
Vde on phase lock tune line).
15 | Adjust signal generator for large | - Display reads actual frequency of. See Service Sheet 5: Error Detector,
 increase and decrease in fre- generator and blinks at a 2 Hz rate | |
quency (relock when necessary).| (phase lock is broken).
16 Actual operation of the LOCK Display agrees with external counter. See Service Sheet 3: Pulse Swallowing |’
+500 Hz function can be veri- \ Circuit.
fied by comparing the dis- \ |
played frequency to the’ ~
' . | actual RF frequency using | )
, "l -, | anextemal counter.
r ) ,“‘?‘“'“ ;l‘ o R /
’ TR Vi |
( ‘;'“ ‘0 \‘ b ."'/;;:‘: | .',v""‘v_"
! o e i '
. O R | L
‘f;‘.‘ " § ‘ ",’I . i,
) i R :
:). ! . Y . | \ Y ,
T " e PR
'.i.‘»'-'f- , "';'*.”, AR g , A
| SFRVICE SHEET 1 S C e EXT COUNT S
o ‘--,__"; RRRETIS | L 10-520. MH?. ‘the 10 to 520 MHz signal
r-_.;_l"?‘_‘v;‘zxiiv PRINCIPLES OF OPERAT'ON e 4 Q ) present at the*front panel EX'I‘ COUNT jack
"L., ‘-','»,’ \ ) o }"_\ ‘n o : : \ «‘;“ : G, :I\‘:z‘ P counted ‘ . ‘)‘ , )
- General B N R UM S _ o o

" 'The Hewlett-Packard Model 8655A oynchmmzer/
B Counter functions as either a sgx-dxglf RF counter
or as'a synchromzer whlch is'used to Stablllll'eu

n | “: external RF signal generator ‘against frequency {;;

dnft For synchromzatmn, the external mgnal gen- o

L

L erator must, have an auxﬂrary RF output and:a -
Y compatlble phase lock tune input (such as an FM
" mput)

lowmg front: panel SWltche; IR _,’ P

“‘4"f |

. EXTCOUNT e

L 1.001=10 MHz ‘the 1 kHz to 1o,an SIgl(t,al
present ét tne Irpnt panel EX"‘.;'Q'(.
e;ounted SN T

The mstrument S fu(nctlon\rs determmed by the fol.u _

SVNCHRONIZE Bl
o COUNT:: the s1gnal present at, the rear panel
jack is ceu"ﬁted |

( { q‘. ‘

I‘. \\ ' \

” s1gnal genemfor is pnase chked ( synchrémz.ed)

o toa time base reference, the RF input is se-
"'.ff.flj lected, by the count switches; normally SYN
| CHRONIZE (‘OUNT switch and rear panel '
“RF IN \are used. The specified frequency
range fcm pheﬂe lock 1s 10 to 520 MP’z

l

LQCK +500 He: phe’ focks the RF signal to
a ‘hme base reference (same as LOCK func-
\ tion) Al;;o tunes’ generatom outpnt 500 Hz

l‘ “ .." , K ”‘,:
‘ L ‘-.’ R Y 1-: ,' Gy IS
ety AL - . [ Cos oy ' i}

RS M R { My

abm(e prevmusly, mdwated frequency o |




" Model 86557

* SERVICE SHEET 1 (Cont'd)

Both front and rear panel RF mputs are protected

| by a common fuse.

- The followmg condltlens will prevent or break
phase lock: 1) if an overflow exists in the counter

Dlsplay, 2) if the external signal generator drifts
out of the hold range, 3) if the phase lock tune line

. is incompatible, 4) if the signal frequency is out

of the specified range. 'When phase lock is broken
the Dlsplay blinks at a 2 Hz rate.

- Pressing EXPAND X 10 increases fhe count mode
‘resolution by ten. If the most significant digit over-

flows the Display, the OVERFLOW annunciator
turns on. ,

Frequency accaracy is determined by the 1 MHz
time base reference. Either an internal or external

time base reference can be used (standard instru-
ments only). Option 001 provides an internal

high stability crystal time base reference but does
not accept an external input.

. Time Base Circuits

The time base serves two functions: 1) in the count
mode, it gates the counter and determines the

period for which .the counter counts; 2) in the

phase lock mode, it is the reference the RF signal

- is compared to in the Null Phase Detector.

- The time base is derived from either a 5 MHz crys-

tal oscillator signal (divided by five) or an external
1 MHz reference. The internal reference is avail-
able at the rear panel TIME BASE connector as a
1 MHz signal (standard instrument only). Option
001 provides a high stability 1 MHz crystal oscil-
lator but does not accept an external input.

The 1 MHz reference signal is then divided by 64
(normally) or 100" (in the .001—10 count mode).

The +64 compensates the time base signal for a

similar +64 in the RF Scaler. The signal is next

* divided by ten (which may also be altered to a

divide-by -one for easier servicing of the counter
(see Service Sheet 2), then is divided by either
one (normally) or ten (EXPAND x10). The final
divider is either a + 100 (locked) or + 101 (un-
locked). When unlocked, ‘the time base is high for

1100 counts of the input and low for one count.

This one count gives adequate time for the counter

- to transfer'its count to the Display and to reset
- to zero between count cycle.
the =+ 100 makes the time base period equal to the

When locked,

Service |

penod of the high tlme when the counter was un-
locked (i.e., the one-count low period is ehml-
nated). ' ~

The Decimal Point Decoder‘ positions the decimal
properly in the Display for the selected count and

.expand modes.

RF Scaler

The RF Scaler is the counter front end. It con-
ditions the RF input signal to be compatible with
the Up/Down Counter. The RF signal comes from
either the front or rear panel as selected by the
count' switches. The Amplifier/Trigger shapes the
RF signal waveform for use by the. logic circuits
that follow. ‘

With either EXT COUNT 10—520 MHz or SYN-

- CHRONIZE COUNT selected, the RF signal is di-

vided by 64 (+ 32 followed by + 2). For EXT
COUNT .001-10 MHz count mode the + 64 is by-
passed. The signal frequency that is fed into the
Up/Down Counter is less than 10 MHz.

If the LOCK +500 Hz switch is depresseq, the

+ 64 circuit is modified slightly. Once during each

count-down cycle, one RF pulse from the + 32 is
not allowed to toggle the divide by two. This

“pulse swallowing” causes the signal frequency to
seem lower than the original frequency. The phase .
lock loop senses this condition as a frequency error

.and raises the generator’s frequency. The Pulse

Swallowing Circuit operates with the Up/Down

- Counter in the phase lock mode to raise the gener-

ator’s output exactly 500 Hz
|

Up/Down Counter ’and Display — Count Mode

In the count mode the Up/Down counter is con-
figured as a six-decade up-counter. The counter
operation is controlled by the time base. When the
time base is high, the counter counts the input sig-
nal, incrementing one count for each input pulse.
When the time base goes low, the count input is in-
hibited, the counter outputs are transferred to the
Storage Buffers, and the latest count appears in the
Display. The Storage Buffers are then latched (i. e.,

they are no'longer influenced by the counter out-

puts), and the counters are cleared to zero. When
the time base returns to a high, the counter counts
the input pulses beginning at zero, and the count
cycle repeats. . :

If the count exceeds 999999, a earry (CRY) pulse
is generated. The Overflow Detector then turns on

817
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SERVICE SHEET 1 (Contd)

the OVERFLOW annunciator to warn that a signif- -

icant dig'it is not shown on the Display.

Up/Down Counter and Phase Lock Cll‘CUltS —Phase
., Lock Mode :

In the phase lock mode the Up/Down Counter is
configured as a six-decade down counter. The
counter is free running and is not controlled by the
time base. When the LOCK (or LOCK +500 Hz)
switch is first depressed, the counter continues to
count up until the 'present count cycle is termi-
nated. The count is then stored in the Storage Buf-
fers for the Display and for the down-counter as
Count Down Preset. The counter enters the phase
- lock mode and counts down beginning at the
Count Down Preset Frequency.

999999) and a Counter Load pulse is generated.

, The counter is again preset to the same number

and the cycle is repeated. .

The time of occurrence of the underflow (the Coun-
ter Load pulse) is compared with the termination
of the time base cycle in the null phase detector.

The phase detector produces a voltage proportional

to the phase (or time difference) between the two.

signals. The detector voltage, after low-pass filter-
-ing and conditioning, drives the appropriate phase

lock or FM input of the external signal generator.

This voltage tunes the generator to bring the coun-
- ter load pulses into synchronism with the time base.

The Synchronizer and the generator form a varia-
- tion of an'M/N phase lock loop. The time base ref-
erence (1 MHz) divided by M is compared in the
Null Phase Detector to the signal frequency divided
by N. In operation, this is 1 MHz + 64 + 10 + 10

+ 100 and the signal frequency + 64 + Count Down

‘Preset.

NOTE

Count Down Preset is the complete num-
ber shown in Display (without decimal
point). The down-counter produces one

Counter Load pulse each time it counts

to zero from the preset number.

If the two frequencies diflfer,f the RF signai is tuned
~ to bring the signals into synchronism. M is a fixed

- 818

The counter
counts to zero, then underflows (i.e., count is

N
0

Model 8655A

number and N is self:programmed since it is deter-
mined by the count just pnor to entenng phase
lock. .

The Low-Pass Filter is a sample-and-hold type that
samples the phase detector voltage. The voltage is
sampled during the time base pulse and stored be-
tween pulses. If the phase detector voltage exceeds
preset limits, an error condition occurs, and the
counter reverts to the count-up mode. The error
also switches on a 2 Hz Flash Oscillator causing the
Display to blink (an indication that phase lock has
been broken). | . .

When LOCK + 500 Hz is depressed, operation is
the same as normal phase lock except for the use
of the Pulse Swallowing Circuit in the RF Scaler,
The Pulse Swallowing Circuit blocks one pulse to
the final + 2 stage every count-down cycle. During
normal phase lock, the least significant digit in
the Display represents kilohertz (it is, in fact, the
ones digit in the counter after RF scaling). Now
suppose that one pulse is blocked from the down-
counter each count cycle. The count to zero would
take one count longer. The Phase Lock Circuits
would sense this condition as a 1 kHz error and
tune the signal frequency 1 kHz higher. In actual
operation, however, the “pulse swallowing” occurs
before the final + 2 stage in the RF Scaler. There-
fore the final count takes only 1/2 count longer.
The Phase Lock Circuits sense a 500 Hz error and
drive the signal frequency 500 Hz higher. A new
least significant digit (5) is shown on the Display
to indicate the increase of 500 Hz. |

'NOTE

The additional digit 5 is not part of the
Count Down Preset frequency.

Power Supply and Fan Motor Circuits

The instrument has three regulated power supplies:
+20V, +5.2V, and —5.2V. A lighted LED on
each supply indicates that the supply is working.
With the POWER switch in STANDBY (but with

the line cord energized) the +20V supply is on.

The cooling fan is driven from a speed regulatmg
circuit.

o
4




POWER SUPPLY AND FAN MOTOR CIRCUITS __

»2V-

1
«

(NOTE 3)

a O SWITCH IN__| COUNTS SWITCR__[IN/OUT [7th DIGIT
L . EXT COUNT - ’ IN 5
o BN 001-0Miz | up | | LOCK0HZ | g7 | gank
Sy | 10-520 MHz up
A SYNCHRONIZE
o COUNT uP
o) , LOCK * DOWN
LOCK +500 Hz*| DOWN
g TR \ [*OVERRIDES
‘Mom‘ DRMR‘ i R | UPIDOWN COUNTER AND msmv
.2V  COUNT DOWN PRESET -—
| u
S tovemow
RF_SCALER _ o1 “OVERFLOW g o
I o NOEY o MeEd N s it X |
i : TCot - ~—— b DISPLAY
(REAR PANEU ' -10. N . ! i » coum ——
SRR —— - Rl — ‘
D Ry S GRS PULSE SWALLOWING | |
C S ‘ v CIRCUIT COUNTER
e AMPLIFIER/TRIGGER . foun . L
o RARIGOER, l \.
«mommm | 1 31 A &
CTIME| . [ERROR |
L BASE CIRCUITS . BASE | S
* [oEcmat
k. ) ns"é’éﬁEa :
e e | Q ocx* m A PHASE LOCK F'RF‘J_fTS 1 4+
TimE nsz B /- —— Tt
cnvsmoscmnoa o "ﬁﬁ‘hﬁ"si’ .‘ 4oun o ) o |
» M‘E?’ ‘ r,-m’-n,’-o'--.—f---~ coum RANGE' zxmm | LOCK ¢ T | | |
(A0 e DECODER _ DECODER _ _ DECODER MEBASE NULL o
§ | . PRI x 1 [T _ERROR _
+100 0R 101 [= g i  DETECTOR | L
_. ) PHASE LOCK
| o DRIVER -
LOW-PASS | | r&T60%7
FILTER ____le

(NOTE3) [ NOTEA) ] NOTED | NOTE3) |
SWITCHIN | = SWITCHIN | = [ SWITCHIN | = ~SWITCH IN_* JON/OFF
EXT COUNT EXPANDXID | 10 "1 EXT COUNT ‘| EXT COUNT }
.001-10 MHz | 100 .001-10 MHz | 101 .001-10 MHz OFF
10-520 MHz | 64 10-520 MHz | 101 10-520 MHz . | OFF
. SYNCHRONI ZE SYNCHRONIZE SYNCHRONIZE
COUNT o4 COUNT 101 COUNT OFF
LOCK* 100 | LOCK* ON
LOCK+500 Hz * | 100 LOCK +500 Hz* | ON
% OVERRIDES » OVERRIDES

Service

. NOTES
1. HEAVY DASHED LINE WITH ARROWS

(w-ofp>-=m) |NDICATES COUNT DOWN/
PHASE LOCK SIGNAL FLOW.

2. FOR OPTION 001, DELETE 5 MHz
TIME BASE CRYSTAL '
OSCILLATOR AND TIME BASE SWITCH.
ADD 1 MHz OVEN CONTROLLED CRYSTAL
OSCILLATOR. ON OPTION 001, TIME
BASE CONNECTOR 1S AN OUTPUT
ONLY.

3. EXT. COUNT .001-10 MHz AND 10-520 MHz,
AND SYNCHRONIZE COUNT SWITCHES ARE
INTERLOCKED SO THAT ONLY ONE SWITCH
CAN BE DEPRESSED AT A TIME.

4, WHEN EXPAND x10 SWITCH 1S DEPRESSED,
IT 1S NOT POSSIBLE TO DEPRESS LOCK OR
LOCK +500 Hz SWITCHES.

Figure 8-12. 0vmll Block Diagram |
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SERVICE SHEET2 = e tﬁe g";'uEn!:{ :a i;z:tgg) 1 o U & bk ensttis D6, Th: SERVICE SHEET 2 {cont’d) . | SERVICE SHEET 2 (contd) SERVICE SHEET 2 (cont'd) o | Table 8-2. Time Base Circuits Troubleshooting (2 of 2)
 PRINCIPLES OF OPERATION allows TC of U6 to go high and puts & g, enab. 8 oF both QA of 'U11A to a high. This causes pin 2 of R( gates to be high. ' TROUBLESHOOTING 2. Remove counter top cover and A1A2 Counter/Display Assem- o | Soeringlc e

S o ' | U5 and U6 (through inverter U2B). The next count (into T) initi- ;I‘lle_ gllngl'}'}l,s alsl(} 9coupled across C29 and mongntanly.. raises U1C to | DESCRIPTION: | | )  bly with riser board. Remove riser board and return A1A2 ' _ ‘ ‘
~ General o | | ' ates the load, and the counters preset to 36. The counters then ni;;ele. lI:Iow::er thzmrlesleja: (:Ohi‘i,:: ;:'%lolm:tgz l::lsstl}:g :ﬁl&oérllg The Time Base signal is generated by dividing down a reference sig- . ﬁ.;ssembly to counter on an extender board (see Service Sheet Step Instructions Normal Ill'dieltion' | i Indie'atinn‘ Abnormal 2
- The A1A3 Time Base Board Assembly contains the internal time base reference and - g;): :; : il;p s ;ZOT d36tftxo 29 an? the 589“?1"09 repeats. 1f .001—10 reset to 99. Approximately 0.5 us later the high across R18 re- t na:i. ;I}‘lhe (;g cmtst ar: t;oubl:lslhot by first checking the reference | 8 | Measureat TP8 | AP ‘ ,
~ divider circuits. The time base signal is divided down to the period required to gate the = - inputs (D tﬁrz h )e 't?%*;a “:i“ UI?S slmllar except that all data turns low, and the reset to nine is released. Since a reset to zero is ! an wen € .‘:u puis rgm h e l\(riarll)ous stcal\ges. of the divider chain. E | » ure at TS TTL pulses, 10 kHz Chieck U8, €28, R15, and line to U8 (7;
~ counter for,the selected input mode (EXT COUNT: .001—10 MHz, 10—520 MHz or 'prgset inst‘;‘:a dof 3 é) 0 an are low. This causes‘ 00 to be still present, U9 and U10 reset to zero. This clocks U11A back to SCOo oe a;?jp ;cil ;m f; %:a: Shou t ¢ tuse | vlzltl:hboth the oscillo- 3. Set controls as follows (see Figure 8-11): 9 Depress EXPAND x10. Measur TP ' | K should behigh). - 5 |
.’ SYNCHRONIZE COUNT), expand mode or counter mode (count or phase lock). The , . . . | a low.‘ Thus QA of U11A is low for almost 100 counts and high Thils) fen) min?mize I’:h ;_:fe iour} er to .r?a e1 (;e. measurementg. o : | p ‘ x10. easurgyat 4. |TTL pulsef,l kHz - i Check U8 and line to U8(7; shauld be low)

assembly also contains the Decimal Point Decoder. All logic and power supply inputs for 0.5 us. o | | outonts Wil ‘the effec l?;' ol ctapam ive ofa ing on the logic POWER............ e o ON (In) 10 | Release EXPAND x10. Measure at TP5. | TTL pulses, ~99.91 Hz or 10.1 ms. Continue with steps 11 to 16
~ to the board are low-pass filtered to prevent RF leakage. +10 and Expand Decoder , o . | freql:lenciv:s lgelg\?vn 1011133 I:upéll')i:dizl%ﬁzg:ugre?nemeigo: n‘.ter.tlFl‘ or EXT COUNT: .001—-10MHz .............u.... ceasee In - | | o If cerrect go to step 17. . S S
| o : Ul nomally a 10 counter. (However, if TP3 is connected to ﬁlf:illrr::gmags Inverted by UZF the Q4 output of UL1A becomes measuring frequency. e - i‘ggﬁ w500 Hs EETRRRS feesreeesieaod. Out 11" | Ground UICIB). Measure at US(11). | TTL pulses, 1 kHzor 1 ms. Check U9.
. PP : 2V it be +1. Thi ' i ‘ . - | . 2 | 2 e ) u , . ' - - ‘
Time Base Reference Crystal Oscillator (A1A3) ‘ . to  increase (I;?rﬁl: szse freql::nc;f al;éléy r:fal?::ditm;?;i:: rt (zef,tizn‘s | TEST EQUIPMENT: EXPANDx10.......... e, SR e g::: | 12| Massure wt U1B(11) and U1A(3) TTL puises, 100 Hzor 10 ms. Check U0 and U1A.
l’l:t‘grs'czn?naggh;?aﬁgaald giunslfmzzs:;:fgimif Ostcill%_ltgr 'ﬁxlABY'}l i: ad I:IH: pr§§t§1(ll ods%il- ﬂ;nl(j't;ons on an oscilloscope.) The reset-to-nine (Rg, pin 7) input 5 o ' TIME'BASE | | | | 13 | Measure at TP5 and U2F(12). TTL square wave, 50 Hz or 2C ms. Check U11A and U2F
- lator. : its fine tuning. The oscillator output is divided by ) is normally disabled by a low through _ ivi ecimal Point D ' : | rear panel except Opti Cereeeannas | Lo | s ‘ a
five (to 1 MHz) and drives additional dividers and an output jack through OR gate U1D, by ten. 1t insteadyR A St’hae _(_“1” rough R14. ;I“htufj U7 divides ‘ . int e(.:oder (ATA3) o Frequency Counter.......... S ....HP 5327C E (rear p pt Option 001). INT 14 | Remove ground.on U1C(8). Short UTC(8) ( Binary nines; i.e. 0a and Qp TTL high | Check U9 and U10.
The signal passes through U1D only when pin 13 is low. The TIME BASE switch must ' A0 9 15 gl The =2 sequence Is initiated. The Decimal Point Decoder decodes the front panel switch Oscilloscope ... ....... R RIS HP 1820C/1801A/182C k fo M.5V. Messure U9 and U10 Q Qg 2nd Qg TTL low.
be set to INT (standard instrument only) T | . , . | . o functions to position the decimal in the display. U8 and U2C form 10:1 Voltage Divider Probe (2 preferred) .......... HP 10004D A . . . L outputs. | L ,
| ent only). . Assume U7 is at the count of nine. A low-going pulse at input a combinational logic circuit ‘with the following truth table: s - & o to the section in Table 8-2 which describes troubleshooting 15| Remove short on U1C(3). Short TP5 to | Al Chegl |

, | o _ . TA clocks U7 to zero (the next count after nine). When TA goes : | e ' PROCEDURE: ~ for the suspected area. Start at the beginning of the section +4.5V. Short ATAZAITPA (see Service. | o Check U3 and UT0.

- With the TIME BASE switch set to EXT, a 1 MHz reference signal can be applied to high, U7 is not clocked, but the pulse is coupled across C27 and - B ‘ - o : and follow the steps in sequence. Before beginning another Sheet 5) to ground. De resssf:)(s:;mce | |
the external TIME BASE jack. For Option 001, a thermally stabilized (in a propor- momentarily raises pin 6 to a high (normally low through R12) .001-10 | EXPANDx10| DP4 | DP5 DP6 DP? - 1.~ Remove instrument’s front panel and top cover. section, return controls to positions described in step 3 Measure U9gand uioa, t '
. tional controlled oven) 1 MHz signal from chassis part Y1 is applied at the output of  This resets U7 to a nine. The sequence then repeats. The result is ' : RN | | ‘ ,_ 6 ‘ outputs.
| UlD (both A1A3Y1 and the TIME BASE switch are eliminated in Option 001). = that Qp follows T A instead of being divided by ten. | In | In " H H . H L T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>