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WARNI NG

THE FOLL OWI NGSERVI CE1NSTRUCTI ONS

ARE FOR USEBY QUALI FI ED PERSONNEL

ONLY. TO AVOI D PERSONAL I NJURY, DO

NOT PERFORM ANY SERVI CI NG OTHER

THAN THAT CONTAI NED I N OPERATI NG

I NSTRUCTI ONS UNLESS YOU ARE

QUALI FI ED TO DO SO.
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I n Th i s Manual

As Mar ked on Equi pment

I n Th i s Manual

Power Sour ce

OPERATORS SAFETY SUMMARY

As Mar ked on Eq ui pment

DANGER - Hi g h vol t age . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ ¤¤• • ¤™Ÿ• - r ef er t o manual .

TERMS

SYMBOLS

Ÿ

	

Pr ot ect i ve gr ou n d ( ear t h ) t er mi nal .

FG 504 ( SN ’ 040000 & UP)

Th e ge n er al saf et y i nf or mat i on i n t h i s par t of t h e summar y i s f or bot h oper at i n g a n d ser vi ci ng

per sonnel . Speci f i c war ni n gs a n d caut i ons wi l l be f ound t h r oug h out t h e manual wh er e t h ey

appl y, but may not appear i n t h i s summar y .

CAUTI ON st at ement s i d ent i f y condi t i ons or pr act i ces t h at coul d r esul t i n damage t o t he

e q ui pment or ot h er pr oper t y .

WARNI NG st at ement s i dent i f y co n d i t i o n s or p r act i ces t h at coul d r esul t i n per sonal i nj ur y or

l oss of l i f e .

CAUTI ON i n d i cat es ± per so n al i nj ur y hazar d n ot i mmedi at el y accessi bl e as one r eads t he

mar k i ng, or ± hazar d t o pr oper t y i ncl udi n g t h e eq u i pment i t sel f .

DANGER i ndi cat es ± per sonal i nj ur y hazar d i mmedi at el y accessi bl e as o n e r ea ds t h e mar k i ng .

Th i s symbol i n d i cat es wh er e app l i cabl e caut i onar y or ot h er i nf or mat i on i s t o be

f ound .

T h i s pr oduct i s i nt e nded t o oper at ef r om± power sour ce t h at wi l l not appl y mor e t h an 250vol t s

r ms bet ween t h e suppl y con d uct or s or bet wee n ei t h er supp l y conduct or and gr oun d . ‘

p r ot ect i ve gr ound connect i on by way of t h e gr ound i n g conduct or i n t h e power cor d i s

essent i al f or saf e oper at i on .
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Gr oundi ng t he Pr oduct

Thi s pr oduct i s gr ounded t hr oug h t he gr o u nd i ng cond uct or of t he power cor d . To avoi d

el ect r i cal shoc k , p l ug t h e power cor d i nt o ± pr oper l y wi r e d r ece p t acl e bef or e connect i ng t ot he

p r o d uct i n put or out p ut t er mi nal s . ‘ p r ot ect i ve gr ound connect i on by way of t he gr ound i ng

conduct or i n t he power cor d i s essent i al f or saf e op er at i on .

Danger Ar i si ng Fr om Loss of Gr ou nd

Upon l oss of t he p r ot ect i ve- gr ound connect i on, al l accessi bl e conduct i ve p ar t s ( i ncl u d i ng

knobs and co nt r ol s t hat may ap pear t o be i nsul at i ng) can r ender an el ect r i c s hoc k .

Use t he Pr oper Power Cor d

Use onl y t h e power cor d and co nn ect or speci f i ed f or your p r od uct .

Use onl y ± p ower cor d t hat i s i n good cond i t i on .

For det ai l ed i nf or mat i on on power cor d s and connect or s, see t he power modul e manual .

Ref er cor d a nd connect or c hanges t o q ual i f i ed ser vi ce p er sonnel .

Use t he Pr oper Fuse

To avoi d f i r e h azar d, use onl y t he f use of cor r ect t y pe, vol t age r at i ng an d cur r ent r at i ng as

s peci f i e d i n t h e par t s l i st f or your p r oduct .

Ref er f use r e p l aceme nt t o q ual i f i ed ser vi ce p er sonnel .

Do Not Oper at e i n Ex pl osi ve At mosp her es

¤¿ ±½¿~d expl osi o n , do not oper at e t h i s p r oduct ¯ · an ex p l osi ve at mosp h er e unl ess i t h as been

s p eci f i cal l y cer t i f i e d f or such o per at i on .

Do Not Oper at e Wi t hout Cover s

To avoi d p er sonal i nj ur y, d o n ot oper at e t hi s p r oduct wi t hout cover s or p anel s i nst al l e d . Do not

appl y power t o t he pl ug- i n vi a ± pl ug- i n ext ender .

REV ‘ APR 1980



Do Not Ser vi ce Al one

Do not per f or m i nt er nal ser vi ce or ad j ust ment of t h i s p r o d uct u n l ess anot h er per son capabl e of

r ender i n g f i r st ai d and r esusci t at i on i s pr ese n t .

Use Car e When Ser vi ci ng Wi t h Power On

Danger ous vol t ages exi st at sever al poi nt s i n t h i s pr o duct . To avoi d per so n al i n j ur y, do not

t ouc h exposed connect i ons a n d component s wh i l e power i s on .

Di sconnect power bef or e r emovi ng pr ot ect i ve panel s, sol der i ng, or r epl aci ng component s .

Power Sour ce

SERVI CI NG SAFETY SUMMARY

FOR QUAL I FI ED SERVI CE PERSONNEL ONLY

Ref er al so t o t he pr ecedi ng Oper at or s Saf et y Summar y .

Th i s p r o duct i s i nt e n ded t o oper at ef r omzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± power sour cet h at wi l l not appl y mor et h an 250vol t s

r ms bet ween t h e suppl y conduct or s or bet ween ei t h er su pp l y conduct or an d gr oun d . ‘

pr ot ect i ve gr ound connect i on by way of t h e gr ound i ng con duct or i n t h e power cor d i s

esse n t i al f or saf e oper at i on .

FG 504 ( SN ’ 040000 & UP)



The FG 504 Funct i on Gener at or .



I nt r oduct i on

The FG504 Funct i o n Gener at or pr ovi des l ow d i st or t i o n

si ne, s quar e, t r i a ngl e, r amp, and pul sewavef or msover t he

f r eque nci es f r om 0. 001 Hz t o 40 MHz i n t e n d ecades . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘

user - def i nabl e cust om f r eque ncy r ange i s al so avai l abl e .

The out put ampl i t u de i s 10 mV t o 30 V peak - t o- peak i nt o

an open ci r cui t an d 5 mVt o 15 V peak - t o- pea k i nt o ± 50 ©

l oad . The out put i mp eda nce i s 50 ©. The FG504 may be

swept bet wee n t he START and STOP FREQdi al set t i ngs

wi t h ± l i near or l ogar i t hmi c sweep. The out p ut may be

phase l oc k ed, gat e d , or t r i gger ed f or si ngl e cycl e out pu t .

The out p ut wavef or m may be s hi f t e d ±80° f r om t he

t r i gger i ng wavef or m. The symmet r y of t he out p ut wave-

f or m may al so b e var i ed . For t he sl ower f r equenci es, t he

out put may b e h el d at any l evel by p us hi ng t hef r o nt pa nel

b ut t on l abel ed HOLD.

‘ vol t age- cont r ol l ed f r eq uency ( VCF) i n put cont r ol s

t he out put f r eque ncy f r oman ext er nal vol t age sour ce . The

out put f r eq ue ncy can be swept above or bel ow t he

sel ect ed f r equ en cy, t o ± maxi mumof 1000 : 1, depend i ng

on t he p ol ar i t y an d ampl i t ude of t he VCF i np ut and t he

sel ect ed out put f r eque ncy . Pr ovi si on i s al so ma d e f or

ampl i t ud e modul at i ng t he si n ewave out put f r om an ext er -

nal sour ce.

SPECI FI CATI ON

Tabl e 1- 1

Per f or mance Cond i t i ons

ELECTRI CAL CHARACTERI STI CS

Sect i on 1- FG 504 ( SN 8040000 & UP)

The var i et y of swept and modul at e d si gnal s avai l abl e

f r om t he FG504 ma k e i t es p eci al l y usef ul f or suc h

appl i cat i ons as t est i ng amp l i f i er or ser vo- syst em r e-

sponse, di st or t i on , and st abi l i t y . I t i s usef ul f or f m

ge ner at i o n , as ± beat f r equency osci l l at o r , as ± gat ed

t r i gger e d or phase- l oc ked l ogi c i nt er f ace, or as ± sour ce

f or var i ous r amp or p ul se wavef or ms . I t i s al so usef ul as ±

sour ce f or ampl i t ude modul at ed si gnal s f or var i ous pur -

poses .

SPECI FI CATI ON

The f ol l owi ng el ect r i cal c har act er i st i cs ar e val i d i f t he

FG504 i s cal i br at ed at an ambi ent t emper at ur e b et ween

+20° C and +30° C and i s oper at ed at an ambi ent

t emper at ur e bet ween 0° C an d +50° C, unl ess ot her wi se

not ed. For ced ai r ci r cul at i on i s r equi r ed at t emper at ur es

above +40° C. Al l ow ± o ne- hour war m- up per i od bef or e

p er f or mi ng ver i f i cat i o n t est s .

Char act er i st i c Per f or mance Requi r ement Suppl ement al I nf or mat i on

Fr eque ncy

Range

Si ne- wave, s q uar e- wave, . 001 Hz t o 40 MHz cal i br at ed

and t r i a ngl e i n 10 over l appi ng st e ps

Ramps, pul ses, or wavef or ms . 001 Hz t o n omi nal l y 4 MHz .

wavef or ms r e qui r i ng use of

var i abl e SYMMETRY co nt r ol

Dut y Cycl e _<7¿/¿ t o >93¿/¿ bel ow 1 MHz

<20° /¿ t o >80¿/ ¿ above 1 MHz

. 5 § 10' p osi t i on of =400 kHz maxi mum. ‘ 5 ¼F

MULTI PL I ER swi t c h ( User capaci t or p r ovi des ± f ul l - scal e

sel ect ed t i mi ng ca paci t or ) f r eque ncy of - =400 Hz . The

f act or y- i nst al l ed capaci t or gi ves

± 20 Hz t o 20 kHz r an ge f or t he

. 5 § 10' posi t i on of

t he MULTI PL I ER swi t c h .
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Tabl e 1- 1 ( cont )

Char act er i st i c Per f or mance Requi r ement Suppl ement al I nf or mat i on

Fr equency ( cont )

Resol ut i on 1 par t i n 10" of f ul l - scal e

set t i ng usi ngt he FREQUENCYVERNI ER

cont r ol , as measur ed wi t h ±

f r equency count er .

St abi l i t y Appl i es t o cal i br at ed por t i on of t he

FREQUENCY Hz di al onl y .

Ti me <- 0 . 05¿/¿ f or 10 mi nut es The i nst r ument must be at ±

<- 0 . 1 ¿/¿ f or 1 h our const ant ambi ent t emper at ur e

- <0 . 5 ¿/¿ f or 24 hour s b et ween 0° C and +50° C an d

c hecked af t er ± 1- hour war mup .

Temper at ur e See Di al Accur acy

Di al Cal i br at i on 1 t o 40 Hz ( § MULTI PLI ER
set t i ng) cal i br at ed ; 0. 1 t o 1 Hz

( § MULTI PLI ER set t i ng) uncal i br at ed .

Di al Accur acy

FREQUENCY Hz ( START) Wi t hi n 3¿/ ¿ of f ul l scal e f r om Measur ement s made at an ambi ent

d i al 0. 001 Hz t o 4 MHz . Wi t hi n 6¿/ ¿ of t emper at ur e bet ween +15o CC and +35' C

f ul l scal e f r om 4 MHz t o 40 MHz. af t er 1 h our war mup .

STOP FREQuency d i al Wi t hi n 5¿/ ¿ of t he di f f er ence STOP FREQuency d i al i s

b et ween t he st ar t and st op uncal i br at ed on t he 10 6

f r equenci es pl us t he FREQUENCY MULTI PLI ER r ange .

Hz ( START) di al er r or .

Maxi mum Fr equency Ranges f or Maxi mum t o

Di al , Sweep Fr equency, and MULTI PLI ER Mi ni mumFr eq-

Vol t age Cont r ol l ed Set t i ng ency Rat i os

Fr equency ( VCF) Modes
106 500: 1

105- 101 - >1000 : 1

10 1 , 1, 10- 1 , 10- 1 - >100 : 1

10- s 40 : 1

I nt er nal Sweep Li near or L ogar i t hmi c .

Accur acy L i mi t ed by St ar t and St op

Fr equency Speci f i cat i ons ; u se

ext er nal f r equency count er i f

gr eat er accur acy i s r equi r ed .

Sweep Dur at i on 100 s t o 0. 1 ms i n si x decades

( sel ect ed by SWEEPDURATI ONswi t ch) .

VARi abl e cont r ol over l aps decades .

St op Fr equency t o Wi t hi n 2¿/¿ f r om 100 s t o 1 ms

Swept St op sweep dur at i on .

Fr equency Er r or Wi t hi n 10¿/¿ f r om 1 ms t o 0. 1 ms

swee p dur at i on .

L I Near SWEEP 0 V t o +10 V. Out put i mpedance 1 k©.



Wi t h i n 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿/¿ f r om 100 s t o 1 ms,

Wi t h i n 10 ¿/¿ f r om 1 ms t o 0. 1 ms .

At l east 30 V Á- Á i nt o an open

ci r cui t , at l east 15 V i nt o 50 ©.

Wi t h i n ±0. 5 d B.

Wi t h i n ±2 dB f r om 40 kHz

t o 40 MHz .

I nt er nal Sweep ( co nt )

OUTPUT Ampl i t ude

Accur acy

SWEEP TRI Gger I NPUT

I nput se nsi t i vi t y

L evel

Maxi mum I n put

Vol t age- cont r ol l ed

Fr e q uency I n put ( VCF)

Nomi nal Se nsi t i vi t y

( Hz/ vol t )

Maxi mum Fr e quency

Mi ni mum Fr equency

Sl ew Rat e

I n put I mpedance

OUTPUT Si gnal Ampl i t ude

Fl at ness

Si ne- wave

0. 001 Hz t o 40 kHz

40 kHz t o 40 MHz

Tr i angl e

0. 001 Hz t o 40 kHz

40 kHz t o 40 MHz .

Sq uar e- wave

0. 001 Hz t o 20 MHz

20 MHz t o 40 MHz

Si ne- wave, Tr i angl e,

an d Sq uar e- wave Ampl i t u d e

Mat c h

Tabl e 1- 1 ( cont )

Speci f i cat i on- 117G 504 ( SN ’ 040000 & UP)

=4 § MULTI PL I ER set t i ng per

vol t . ‘ p osi t i ve- goi n g vol t age

i ncr eases f r eq uency .

Maxi mum f r eq uency d i vi ded by VCF

r ange ( see Maxi mum Fr equency Ranges

f or Di al , Sweep Fr e quency, and

Vol t age Cont r ol l ed Fr equency ( VCF)

Modes) .

Typi cal l y wi t h i n ±0 . 5 d B t o

40 MHz. Ref er ence at 10 kHz .

Ref er ence at 10 kHz .

Ref er ence at 10 kHz .



Speci f i cat i o n- FG504 ( SNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 040000 & UP)

Tabl e 1- 1 ( cont )
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Char act er i st i c Per f or mance Requi r ement Suppl ement al I nf o r mat i on

Out put ATTENUATOR

Maxi mumOpen-
At t e nu at or ci r cui t Out put

St ep Vol t age ( p- p)

0 dB 30 V
- 10 dB 9. 5 V

- 20 dB 3 V

- 30 dB 950 mV
- 40 d’ 300 mV

- 50 dB 95 mV

Accur acy Wi t h i n ±0. 5 dB/ decade .

VARi a bl e Co nt r ol Pr ovi des up t o - 20 dB

ad di t i o nal at t e nu at i on t o r e d uce

t he mi ni mu mout put si gnal ampl i t u d e
t o 10 mV.

OFFSET Range

I nt o Op en Ci r cui t ±7 . 5 V Maxi mumsi g nal pl us of f set
I nt o 50 © ±3 . 75 V peak out put ampl i t ude of

±20 V i nt o an open ci r cui t an d

±11 . 25 V i nt o 50 ©. Of f set

d ef eat abl e by f r ont - panel cont r ol .

Out put Wavef or ms

Wi t hout Use of SYMMETRY Si ne, Tr i a n gl e, and Squar e
( var i abl e) cont r ol

Wi t h SYMMETRY ( var i abl e) Ramps and Pu l ses . Dut y cycl e r a nge

Cont r ol i s <_7¿/¿ t o >93¿/¿ f or al l var i abl e
symmet r y wavef or ms bel ow 1 MHz ;
l i mi t e d t o - 20%t o ~80%f or
t r i a ngl e and si ne- wavef or ms above
1 MHz .
Act uat i on of SYMMETRY cont r ol

d i vi des out put f r eq uency b y

ap pr oxi mat el y 10 .

Tr i a ngl e

Symmet r y Ty pi cal l y wi t h i n 2¿/¿ f r om

0. 001 Hz t o 10 Hz .

10 Hz t o 400 kHz Wi t h i n 1 ¿/¿.

400 kHz t o 40 MHz Wi t h i n 5¿/¿. On cal i br at ed por t i on of

FREQUENCY Hz d i al .

L i near i t y Measur ed f r om t he 20 ¿/ ¿ poi nt t o t he
80 ¿/¿ p oi n t of t he wavef o r m. Ty pi cal l y
wi t h i n 2¿/¿ f r om 0. 001 Hz t o 10 Hz .

10 Hz t o 400 kHz Wi t h i n 1 ¿/¿.
400 kHz t o 4 MHz Wi t h i n 2¿/¿.
4 MHz t o 40 MHz Wi t h i n 10 ¿/¿.
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1- 5

Char act er i st i c Per f or mance Requi r ement Suppl ement al I nf or mat i on

Out p ut Wavef or ms ( cont )

Si ne- Wave

Tot al Har moni c Typi cal l y _<1 ¿/¿ f r om 0 . 001 H z t o

Di st or t i on 20 Hz, measur ed un der t he f ol l owi ng

20 Hz t o 40 kHz <- 0. 5 ¿/ ¿ . con d i t i ons : Temper at ur e +10° C t o

40 kHz t o 1 MHz Gr eat est har moni c at l east +35° C ambi ent t er mi nat ed

30 dB down . i nt o 50 ©; zer o of f set ; <_30 dB

1 MHz t o 40 MHz Gr eat est har moni c at l east at t enuat i on, and wi t h

20 d8 down . FREQUENCY Hz ( START) d i al set

bet ween 4 and 40 .

Sq uar e- wave

RI SE AND FALL TI MES _- 6 ns 10 ns t o 100 ms i n 7 st eps Appl i es t o pul se wavef or ms al so .

F I XED measur ed f r om 10%t o 90%

Aber r at i ons _- 5%Á- Á pl us 30 mV i nt o 50 © l oad .

VARi abl e 10 ns t o 100 ms i n 7 st eps . Per i o d of wavef or m must exceed

Measur ed bet ween t he 10%and combi ne d r i se and f al l t i mes

90%poi nt s of Amp l i t ude ; accur acy by %20 ¿/¿ .

wi t hi n 30%. VARi abl e cont r ol has

10§ r ange.

AMI NPUT

Dc t o 4 MHz 5 V Á- Á si gnal p r o duces 100¿/¿ When dr i ven f r om ± sour ce

mo d ul at i on of ± si ne- wave car r i er i mpedance <_600 ©.

wi t h <_5%¿ d i st or t i on at 70 ¿/¿

modul at i on .

4 MHz t o 40 MHz ~10¿/¿ d i st or t i on at 65 ¿/¿ Modul at i ng f r equenci es f r om 20 Hz

mo d ul at i on . t o 20 kHz . Modul at i on f r eq uency

bandwi dt h i s do t o 100 kHz . ‘

mo d ul at i ng sour ce i mpedance of

_<10 k © ensur es pr oper

modul at i on an d d i vi des t he out -

put ampl i t ude by 2 .

I n p ut I mpedance _>1 œ©.

Ext er nal TRI G/ GATE/

¦ LOCK I nput

I n p ut I mpedance >_10 k ©.

Sensi t i vi t y _<1 V p- P.

Maxi mum I nput Ampl i t ude +20 V.

TRI G

LEVEL - 1 V t o +10 V. For t r i gger i ng ± si ngl e cycl e

of gener at or wavef or m.

Mi ni mum Per i o d 75 ns .
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Ch ar act er i st i c Per f or ma n ce Requi r ement Su ppl eme n t al I nf or mat i on

Ext er n al TRI G/ GATE/ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
¦ LOCK I n p ut ( co nt )

Maxi mum Tr i gger

Fr equency _>20 MHz .

GATE

Mi ni mumPer i o d 75 n s .

Maxi mum Gat e d

Fr equ ency +20 MHz . For gat i ng mul t i pl e- cycl e bur st

of gener at or wavef or m.

¦ LOCK

100 Hz t o 40 MHz . Ca pt ur e r ange : ± 10 maj or di al di vi -

Adj ust r ange ±80° f r om si ons f r om 100 Hz t o 4 MHz ; ±8

0 100 Hz t o 4 MHz . maj or di al d i vi si ons f r om 4 MHz t o

40 MHz ( 40 MHz may not ca pt ur e,

but wi l l t r ack . )

4 MHz t o 40 MHz ±8 maj or di al di vi si ons .

Loc k Range Gener at or wi l l l oc k t o ± c hangi ng

ext er nal si gnal , wi t hout r eadj ust i ng

t he PHAS E cont r ol , wi t h i n ±10

ma j or d i al di vi si ons f r om 100 Hz

t o 4 MHz an d wi t h i n ±1 MHz

f r om 4 MHz t o 40 MHz .

PHASE

Ph ase Ad j ust ment Range ±80° f r om 0. 001 Hz t o 4 MHz .

MAN Manual Tr i gger / Gat e f r ont - panel

pus h but t on .

TRI G OUTPUT 0 V t o +2 V f r om 50 ©.

HOL D

Dr i f t 10 ¿/¿ of Á- Á out put amp l i t u de/ h our .

Range 0. 001 Hz t o 400 Hz .



Fi ni sh

Char act er i st i cs

Tabl e 1- 2

ENVI RONMENTAL CHARACTERI STI CS

Wei ght

Over al l Di mensi ons

Tabl e 1- 3

PHYSI CAL CHARACTERI STI CS

Anodi zed al umi num panel and chassi s.

3. 75 pounds ( 1 . 7 kg) .

Speci f i cat i on- FG 504 ( SNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 040000 & UP)

Descr i pt i on

Wi dt h 5. 312" ( 13. 49 cm) , L engt h 12 . 125" ( 30. 8 cm) ,
Hei ght 5. 0" ( 12. 7 cm) .

Char act er i st i cs Descr i pt i on

Temper at ur e

Oper at i ng 0° Ct o +40° C ( +40° C t o +50° C; f or ced ai r r equi r ed) .

St or age - 401 Ct o +750 C.

Al t i t u d e

Oper at i ng To 15, 000 f eet ( 4, 570 met er s) .

St or age To 50, 000 f eet ( 15, 250 met er s) .

Vi br at i on

Oper at i ng an d non- oper at i ng 0. 64 mm( 0. 025" ) d i spl acement , 10- 50- 10 Hz si newave, 54 mi nut es .

Shock

Oper at i ng and non- oper at i ng 50 g' s ( hal f si ne) , 11 ms, 12 shocks .

Tr anspor t at i on Qual i f i ed under Nat i onal Saf e Tr ansi t Associ at i on Test ,
Pr ocedur e 1 ‘ Cat egor y ™™.



I NSTALLATI ONAND REMOVAL

I NSTRUCTI ONS

The FG 504 i s cal i br at ed an d r ead y t o use when

r ecei ved . I t op er at es i n any t wo comp ar t ment s of t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
¤œ500 ser i es power modul es exce pt t he TM 501 . Ref er t o

t he p ower mo d ul e i nst r uct i on ma n ual f or l i ne vol t age

r e qui r ement s and power mo d ul e oper at i o n . For ce d ai r

cool i ng i s r equi r ed f or op er at i on bet ween 40 an d 50

degr ees ce nt i gr ade .

REV œ‘ ¥ 1981

Tur n t h e p ower modul e of f bef or e i nser t i ng or

r emovi ng t he FG504 ; ot h er wi se, ar ci ng may occur

at t he r ear i nt er f ace connect or s . Ar ci ng r educes t h e

usef ul l i f e of t h e connect or s and damage may be

done t o t h e pl ug- i n ci r cui t r y .

Fi g . 2- 1 . FG504 I nst al l at i o n and Removal .

Sect i on 2- FG504 ( SN ’ 040000 & UP)

OPERATI NG I NSTRUCTI ONS

Chec k f or pl ast i c bar r i er s on t he i nt er connect i ng j ac k s

of t he power modul e i n t he sel ect ed compar t ment s . I f

t her e ar e bar r i er s p r esent and t hey do n ot mat c h t he cut -

out s i n t he FG 504 ci r cui t boar d edge connect or s, t hey

may i nd i cat e speci al r ear i nt er f ace connect i ons f or

anot her t y pe of i nst r ument . Do n ot i nser t t he pl ug- i n unt i l

t h i s h as been ver i f i e d by q ual i f i ed ser vi ce per sonnel .

Wh en t he u ni t s ar e p r oper l y mat c hed, al i gn t he FG504

wi t h t he up per and l ower gui des ( see Fi g . 2- 1) of t he

sel ect ed compar t ment s . I nser t t he FG504 i nt o t he com-

par t me nt and p r ess f i r ml y t o seat t he ci r cui t boar d s i n t he

i nt er connect i ng j ac k s . The POWER l i gh t shoul d be i l -

l umi nat ed when t he p ower modul e swi t c h i s t ur ned on .

To r emove t he FG504, pul l t he r el ease l at c h , whi c h i s

l ocat ed on t he l ower l ef t cor ner , unt i l t he ci r cui t boar d

edge connect or s di sconnect f r om t he p ower mo d ul e

j ac k s . The FG504 wi l l nowsl i de out of t he power modul e .

En gl i s h 2- 1



Oper at i ng I nst r uct i ons- FG504 ( SNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 040000 & UP)

Out put Connect i ons

The out put of t he FG 504 i s d esi gned t o oper at e as ±
50 © vol t age sour ce wor ki ng i nt o ± 50 © l oad . At h i gher
f r equenci es, an unt er mi nat ed or i mpr oper l y t er mi nat ed
out put wi l l cause excessi ve aber r at i ons on t he out put
wavef or m ( see I mpe d ance Mat chi ng d i scussi on) . L oads
l ess t han 50 ©wi l l r e d uce t he wavef or m ampl i t ude .

Excessi ve di st or t i on or aber r at i ons, due t o i mpr oper
t er mi nat i on, ar e l ess not i ceabl e at t he l ower f r equenci es
( especi al l y wi t h si ne and t r i angl e wavef or ms) . To ensur e
wavef or m p ur i t y, obser ve t he f ol l owi ng pr ecaut i ons :

1 . Use good qual i t y 50 © coaxi al cabl es and connec-
t or s .

2 . Make al l connect i ons t i ght and as shor t as possi bl e .

3 . Use good q ual i t y at t enuat or s i f i t i s necessar y t o
r educe wavef or m amp l i t ude appl i ed t o sensi t i ve ci r cui t s .

4. Use t er mi nat i ons or i mpe d ance- mat chi ng devi ces t o
avoi d r ef l ect i ons when usi ng l ong cabl e ( 6 f eet or mor e) .

5 . Ensur e t hat at t enuat or s, t er mi nat i ons, et c . , have
adequat e power h andl i ng capabi l i t i es f or t he out put
wavef or m.

I f t her e i s ± do vol t age acr oss t he out put l oad , use ±
coupl i ng capaci t or i n ser i es wi t h t he l oad . The t i me
const ant of t he coupl i ng capaci t or and l oad must be l ong
enough t o mai nt ai n p ul se f l at ness .

I f t he FG504 i s used i n ear l y model s of t he TM 500
Ser i es Power Modul es, r i ppl e on t he out put wave-
f or m can be excessi ve i n some cases. The r i ppl e
r esul t s f r omPower Modul e t r ansf or mer phasi ng t hat
i s i ncompat i bl e wi t h FG504 oper at i on; however , t he
pr obl em i s easi l y cur ed. Ref er t o qual i f i ed ser vi ce
per sonnel f or checki ng t r ansf or mer phasi ng.

OPERATI NG CONSI DERATI ONS

Engl i sh 2- 2

NO¤•

CONTROLS AND CONNECTORS

FREQUENCY ( Hz) : Sel ect s f r equency of oper a-
t i on, or l owest f r equency i n sweep mode .

STOP FREQUENCY( Hz) : Sel ect s h i ghest f r equen-
cy i n sweep mode .

FRED =10: Lamp i ndi cat es when SYMMETRY
knob i s p ul l e d out .

RUN: ( But t on out ) f or nor mal oper at i on .

HOLD: ( But t on i n) Di sabl es t he gener at or and
pr ovi des an out put d o l evel equal t o t he l evel of t he
si gnal when t he but t on was pushed. ( 5 l ower
f r equency r anges onl y . )

VCF I NPUT: Ext er nal l y appl i ed vol t age var i es
out put f r equency .

FREQUENCY VERNI ER: For f i ne f r equency
var i at i ons .

MULTI PLI ER: Det er mi nes r ange of FREQUENCY
d i al .

¯~ AM I NPUT: Ext er nal l y appl i ed si gnal mo d ul at es
si ne wave out put .

9ŸLATCH: Pul l t o r emove t he p l ug- i n .

I NPUT: Appl y ext er nal gat i ng, t r i gger i ng, or phase-
l ocki ng si gnal s t o t hi s connect or .

MAN: Pr ovi des ± manual t r i gger i n TRI G oper at i on
or manual gat e i n GATE o per at i on t o cont r ol t he
out put wavef or m.

LEVEL: Sel ect s t he begi nni ng vol t age l evel on
I NPUT wavef or m f or t r i gger ed, gat e d , or phase-
l ocked oper at i on .

¦ LOCK: But t on i n l ocks out put wavef or mf r equen-
cy t o si gnal appl i ed t o I NPUT connect or .

GATE: But t on i n causes gener at or t o pr oduce ±
wavef or m dur i ng ± h i gh l evel at t he I NPUTconnec-
t or .

TRI G: But t on i n causes gener at or t o pr oduce one
cycl e of out put wavef or mf or each posi t i ve- goi ng
I NPUT si gnal .

16 FREE RUN: But t on i n causes cont i nuous out put
wavef or m.
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PHASE : Sel ect s ph ase l ead or l ag up t o =+- 80

deg r ees f r om sel ect ed t r i gger i n g l evel on I NPUT

si ne or r amp wavef or ms .

TRI G OUTPUT: Pr o du ces one posi t i ve pul se f or

eac h posi t i ve cycl e of sel ect ed wavef or m. ( Except

s q uar e wave out put cor r es p ond s t o negat i ve cy-

cl e . )

OUTPUT: Connect or f or gener at or OUTPUT

wavef or m.

REVzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAœ‘ ¥ 1981

VAR: Var i es OUTPUT amp l i t u d e bet wee n st eps of

ATTENUATOR swi t c h .

ATTENUATOR( d B) : Var i es amp l i t u d e of OUTPUT

wavef or m i n st ep s of 10 d B.

F i g . 2- 2 . FRONT Panel Co nt r ol s and Connect or s .

Op er at i ng I n st r uct i ons- FG504 ( SN ’ 040000 & UP)

LI N SWEEP OUTPUT: Pr ovi d es ± 0- 10 V l i near

sweep out put whenever t h e sweep i s r unni ng .

SWEEP TRI G I NPUT: Appl y ± t r i gger wavef or m

her et o st ar t t he swee p when usi ng t he TRI G SWP.

VAR: Var i es t he r i se and f al l t i mes of t h e s q uar e

wave .

RI S E an d FALL TI ME: Var i es r i se an d f al l t i me of

s q uar e wave i n st e p s .

SYMMETRY: Pul l and t ur n t o ad j ust wavef or m

symmet r y . Di vi d es out p ut f r eq uency by t en and

l i ght s =10 l i gh t . ( Cal l - out 3. )

VAR: Var i es swee p t i me bet ween st eps of SWEEP

DURATI ON cont r ol .

Engl i s h 2- 3
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SWEEP DURATI ON: Sel ect s dur at i on of f r equency
sweepi ng r amp .

TRI G LEVEL: Sel ect s l evel on SWEEPTRI G I NP UT

t hat st ar t s sweep r amp .

MANTRI G: Pr ovi d es ma n ual swee p wavef or mst ar t
when pr esse d i n .

31 OFFSET: Pul l and r ot at e t o of f set t he OUTPUT

wavef or m f r om 0 V at t h e OUTPUT connect or .

AM CARRI ER AMPLI TUDE =2 : Lamp l i g ht s when

i mpe d ance at AM I NPUT <_10 k©.

33

	

( SI NE WAVE) : But t on i n sel ect s si ne wave out p ut .

( TRI ANGLE WAVE) : But t on i n sel ect s t r i angl e

wave out put .

35 ( SQUARE WAVE) : But t on i n sel ect s s q uar e wave
Ÿout put .

En gl i s h 2- 4

STOP FRED: But t on i n st o p s f r e q uency sweep at

h i g hest ( STOP) f r e q uency . But t o n out sweeps

f r eque ncy f r om START t o STOP set t i ngs on FRE-
QUENCY di al .

g1 LOG SWP/ L I N SWP: But t on i n pr o d uces
l ogar i t hmi c sweep . But t on out pr oduces ± l i n ear

sweep.

TRI G SWP/ FREE RUN: But t o n i n causes sweep t o
st ar t wi t h t r i gger . But t on out causes t he sweep t o
f r ee r u n .

POWER: I ndi cat es when power i s a p p l i ed t o

FG 504 .

F I RST TI ME OPERATI ON

The Co n t r ol s and Co nnect or s pages gi ve ± descr i pt i on
of t he f r ont panel co n t r ol s a nd connect or s . Thef r e q uency
det er mi ni ng co n t r ol s ar e out l i ne d i n bl ue, t he t r i gger
f unct i o n co nt r ol s and i n p ut s ar e out l i n ed ¯ · gr een, an d t he

i nt er nal swee p f u n ct i on cont r ol s a nd i nput s ar e out l i ned i n

or ange on t he FG 504 f r o nt panel .

Connect ± 50 © b nc cabl e t er mi nat ed i n 50 ©t o t he

ver t i cal i n put of an osci l l oscope . Set t he osci l l osco pe t o :

Ver t i cal

	

1 V/ Di v DC coupl ed

Hor i zont al t i me base

	

1 mi l l i secon d/ Di v

Adj ust t he osci l l osco pe t o di s p l ay at l east f i ve f ul l

cycl es of t he si ne wave . Now al t er nat el y pus h ¯ · t he s q uar e

wave, si ne wave, and t he t r i a ngl e wave but t ons i n t he

unmar k ed sect i on an d obser ve t he d i f f er e n t waves hapes .
Rot at e t he ATTENUATORand VA R cont r ol s t o ver i f y t hat

t he out put amp l i t ude c hanges . Ret ur n t hemt o t h e pr eset

co nd i t i ons . Pul l out t he OFFS ET k nob and r ot at e i t . Not i ce

t he c h ange i n d o l evel of t h e out p ut wavef or m. Ret ur n t he

OFFSET k nob t o t he i n posi t i on .

Pr ess t he s q uar e wave but t on i n . Rot at e t he RI S E an d

FA LL TI ME swi t c h t hr oug h i t s r ange . Not e t he c hange of

s quar e wave s ha pe . Ret ur n t he RI SE and FA LL TI ME

swi t c h t o t he PRESET posi t i o n . Pul l t he SYMMET RY k nob

t o i t s out posi t i o n and r ot at e i t t hr oug h i t s r ange . Not e t he

c hange of waves hape f or t he squar e wave, t he t r i angl e

wave, and t he si ne wave wi t h t he ap p r o p r i at e but t ons

pus hed i n . Ret ur n t he SYMMETRY k nob t o i t s i n posi t i o n .

Wi t h t he t h r ee but t ons i n t he or a nge sect i on i n t he out

posi t i on, swi t c h t he SWEEP DURATI ON swi t c h t o 1 s .
Not e t hat t he out put f r equency c hanges f r om ± l ow
f r e q uency t o ± h i g her f r equency o nce ± second . Pr ess t he
LOGSWP but t o n i n a n d not e t hat t hef r eque ncy c h a nge i s

sl ow at f i r st and t hen mor e r api d . Pr ess t he STOP FREQ
but t o n and not e t hat t he sweep st ops at t he h i g hest
f r eq uency of t he sweep r ange . Rot at e t h e STOP FREQ

k nob on t he mai n d i al i n t he bl ue seci t on of t he panel . Not e
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For f i r st t i me oper at i on,

Bl ue sect i on :

pr eset t he co n t r ol s as f ol l ows :

FREQUENCY Hz

( Mai n Di al ) 10

STOP 40

MULTI PL I ER 10 1

HOL D/ RUN RUN ( out )

VAR Ful l y cw

Gr een sect i o n :

FREE RUN I n

Or ange sect i on :

SWEEP DURATI ON OFF

Unmar k e d sect i o n :

Si ne Wave I n

RI SE an d FA LL TI ME FI XED

ATTENUATOR - 10

VAR Ful l y cw



t hat t he STOP FREQ i s set by t he STOP FREQ d i al .

Rel ease t h e STOP FREQ but t on a nd pr ess t he TRI G SWP
but t o n . Not e t hat t he f r e q ue ncy no l onger c ha nges . Pr ess

t he MAN TRI G but t on and not e t hat t he f r e q uency

c hanges o nce . Ret ur n t he SWEEP DURATI ONk nobt ot he

OFF posi t i on .

Pr ess t he T RI G but t on i n t he gr een sect i on of t he pa nel

i n . Not e t hat t he OUTPUT si gnal st ops . Pr ess t he MAN

but t on i n t h e gr ee n sect i on i n and not e t hat t her e i s o ne

compl et e out put cycl e f or eac h t i me t he MAN swi t c h i s

pr essed . Pr ess t he GATE but t on i n . Now p r ess t h e MAN

but t on . Not e t h at t he out put wavef or mi s cont i nuous wh i l e

t he MAN but t o n i s pr esse d . Pr ess t he FREERUNbut t on i n

agai n f or cont i nuous out put .

The out put f r equency co nt r ol s ar e out l i ne d i n bl ue .

Var y t he FREQUENCY co n t r ol t o see t he ef f ect on t he

out put f r equency . The out put f r eq uency MULTI PL I ER
Kn ob sel ect s t he f r e quency r a nge cover ed by t h e mai n

d i al . Swi t c h t he MULTI PL I ER k nob t o t h e 10- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA– r ange . As

t he si g nal amp l i t u de sl owl y var i es on t he osci l l oscope,

pus h t he HOL D/ RUN but t o n i n a nd r el ease i t sever al t i mes

t o see t hat t he osci l l at or st ops at o n e poi nt on t he

wavef or m and t hen begi ns at t he same poi nt when t he

but t on i s r el eased .

Th i s compl et es t he f i r st t i me oper at i on of t he i nst r u-

ment .

Ri set i me and Fal l t i me

I f t he out p ut pul se f r om t he FG 504 i s use d t o measur e

t he r i se or f al l t i me of ± d evi ce, consi der t h e r i set i me

c har act er i st i cs of t he associ at ed e q ui pme n t use d . I f t he

r i set i me of t he devi ce un d er t est i s at l east t en t i mes l onger

t han t he combi ned r i set i mes of t he FG 504 pl us t he

mo n i t or i ng osci l l oscope an d associ at ed cabl es, t he er r or

i n t r o d uced wi l l not excee d 1 ¿/ ¿ . Th i s er r or can gener al l y be

i g nor ed . Wh en t he r i se or f al l t i me of t he t est devi ce i s l ess

t h an t e n t i mes as l ong as t h e combi ned r i set i mes of t he

t est i ng syst em, t he act ual r i set i me of t he syst em must be

det er mi ne d . T h i s i s f ou nd f r om t he r i set i me of eac h

comp o ne n t ma k i ng up t he syst em. The t ot al r i set i me

eq ual s t he squar e r oot of t he sum of t he squar es of t he

i ndi vi d ual r i set i mes, or :
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R, _

	

( R¹ ) – + ~ Rz ) – + . . .

Once t h e r i set i me of t h e syst em i s k nown , t h e r i set i me

of t he devi ce under t est ca n be f oun d by usi ng t he

pr ecedi ng met hod .

The p h ysi cal and el ect r i cal c har act er i st i cs of t he pul se

t r ansmi t t i ng cabl e det er mi ne t he c har act er i st i c i m-

Oper at i ng I nst r uct i o ns- FG 504 ( SN ’ 040000 & UP)

pe d a nce, vel oci t y of p r o pagat i on, and amou n t of si gnal

l oss . Si gnal l oss i s r el at ed t o f r e q ue ncy . ‘ f ewf eet of cabl e

can at t enuat e h i g h f r equency i nf or mat i o n i n ± f ast - r i se

pul se . I t i s t her ef or e i mp or t a nt t o k eep t hese cabl es as

s hor t as pr act i cal .

Whe n si gnal compar i so n measur ement s or t i me

d i f f er ence det er mi n at i ons ar e made, t he t wo si gnal s f r om

t he t est devi ce s houl d t r avel t hr oug h coaxi al cabl es wi t h
i dent i cal l oss and t i me del ay c har act er i st i cs .

I mpedance Mat ch i ng

As ± pul se t r avel s down ± t r ansmi ssi o n l i n e, eac h t i me i t

e ncount er s ± mi smat c h ( or an i mpeda nce d i f f er e nt t han

t hat of t he t r ansmi ssi on l i ne) , ± r ef l ect i on i s gener at ed a nd

sent bac k al ong t he l i ne t o t he sour ce . The ampl i t u d e a nd

pol ar i t y of t he r ef l ect i o ns ar e det er mi ne d by t he i m-

pe d ance mi smat c h encount er ed . I f t he i mp eda nce mi s-

mat c h i s ± h i g her val ue t han t he l i ne i mped a n ce, t he

r ef l ect i o n wi l l be of t he same pol ar i t y as t he a p pl i e d si g nal .

I f i t i s ± l ower val ue t ha n t he l i ne i mp edance, t he r ef l ect i o n
wi l l be of o pp osi t e pol ar i t y .

I f t he r ef l ect ed si g nal r et ur ns bef or e t he p ul se i s en ded ,

i t adds t o or subt r act s f r omt he amp l i t u d e of t he p u l se . Th i s

di st or t s t he pul se s hape and amp l i t u d e .

I f t he FG 504 i s d r i vi ng ± h i g h i mp e d a nce suc h as t he

1 œ© i nput i mpe dance ( par al l el ed by ± st at ed capac-

i t ance) of t hever t i cal i nput t oanosci l l oscope, connect t he

t r a nsmi ssi on l i ne t o ± 50 © at t e nuat or , 50 © t er mi nat i o n ,

an d t hen t he osci l l osco pe i np ut . The at t en uat or i sol at es

t he i nput ca p aci t ance of t he devi ce, a nd t he FG 504 i s

p r o per l y t er mi nat ed .

Fr ee Runni ng Out put

Sel ect t he desi r ed wavef or m ( s q uar e, t r i angl e, or si ne)
by p us h i ng t he a ppr opr i at e but t on mar k e d wi t h

SQUAREWAVE, TRI ANGLE, or SI NEWAVE symbol s .

Pus h t he FREE RUN but t o n . Ma k e cer t ai n t he SWEEP
DURATI ON swi t c h i s i n t he OFF posi t i on . Sel ect t he

desi r ed f r e que ncy wi t h t he MULTI PL I ER a n d FRE-
QUENCY Hz ( START) d i al s . The FREQUENCY VERN I ER
cont r ol per mi t s f i ne f r eque ncy a d j ust me n t s . Connect t he

l oad t o t he OUTPUT t er mi nal . Ma k e cer t ai n t he HOLD

but t o n i s out . Set t he ATT ENUATOR co n t r ol f or t he

desi r ed pea k - t o- pea k out put ampl i t u de . Use t he VAR
k nob t o var y t he amp l i t u d e bet ween t he st eps .

The wavef or ms wi t hout of f set cent er ar ound 0 V. To

of f set t he wavef or ms, pul l a nd r ot at e t h e OFFSET cont r ol

f or t he d esi r e d of f set . I f ± squar e- wave out put i s sel ect ed,

ad j ust t he RI S E an d FALL TI ME co nt r ol f or t he desi r ed
val ues . The VAR k nob var i es t hese t i mes bet ween t he

Engl i s h 2- 5
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cont r ol st eps . ‘ t r i gger si g n al , one f or eac h cycl e of t he

sel ect ed wavef or m, i s avai l abl e at t he TRI G OUTPUT

co nn ect or .

Wh en usi ng t he si ne or t r i angl e wavef or m out put wi t h

t h e MULTI PL I ER i n t he sl owest f i ve p osi t i o ns, t he

wavef or m out put may b e st op ped by p us hi ng t he HOLD

but t on . The wavef or m gener at or st ops and t he FG 504

out put s ± do vol t age equal t o t he vol t age t he t r i angl e or

si ne wavef or m r eac hed wh en t he but t on was pu s hed . Thi s

f eat ur e does not oper at e on t he s quar e wavef or m.

When pul l ed out , t he SYMMETRY co nt r ol d i vi des t he

out put f r eq ue n cy ( FREQ=10 i n di cat or l i t ) by t e n , and

var i es t he t i me based symmet r y of t he sel ect ed wavef or m.

Pul l t h i s cont r ol and t ur n f or t he desi r ed symmet r y u si n g

any of t he t hr ee basi c wavef or ms .

Tr i gger ed or Gat ed Oper at i o n

Wi t h t he FG504 set f or f r ee r unni ng oper at i on as

descr i bed i n t he pr evi ous par agr ap hs, ap pl y t he t r i gger i ng

or gat i ng si g nal t o t he I NPUT connect or . I f onl y ¿· e cycl e

of t he out p ut wavef or m p er t r i gger i s d esi r ed, pus h t he

TRI G but t on and set t he LEVEL cont r ol f or t he l evel on t he

t r i gger i n g wavef or m at whi c h t he out put wavef or m i s t o

begi n . I f mor e t han one cycl e of t he out put wavef or m i s

desi r ed, pr ess t he GATE push but t on . The FG504 out put

nowbegi ns at t he t r i gger i ng l evel an d cont i nues unt i l t h e

wavef or m at t he i n put co n nect or dr ops bel ow t he t r i gger -

i ng l evel . The out put dur at i on i s nowt he d ur at i on of t he

gat i ng wavef or m. The number of cycl es p er b ur st may be

ap pr oxi mat ed by d i vi di ng t h e gat i ng si gnal dur at i on byt he

per i od of t he FG504 out put f r eq uency. 1 · t h e gat e d mode

of oper at i on, t he FG504 al ways comp l et es t he l ast cycl e.

I f , at t he t er mi nat i o n of t he gat i ng wavef or m, l ess t h an

a p pr oxi mat el y 270° of t he l ast cycl e r emai ns, an ad-

di t i onal cycl e i s compl et ed .

i n t r i gger e d or gat ed oper at i o n t he PHASE cont r ol

var i es t he st ar t of t he t r i a ngl e or si ne out put wavef or m by

±80° . Thi s phase change i s measur ed f r om t h e 0 V, 0°

poi nt on t he out put wavef or m.

To ma n ual l y t r i gger or gat e t he FG 504, t ur n t he LEVEL

cont r ol f ul l y cl oc k wi se and p us h t he TRI Gor GATE but t on

as desi r ed . I n t he TRI G mode, pus h i ng t he MAN but t on

t r i gger s one cycl e of t he out put wavef or ms . I n t he GATE

mode, t he sel ect ed out put wavef or m cont i nues as l o ng as

t he MAN but t on i s p r essed i n .

Vol t age Cont r ol l ed Fr e quency Oper at i on

The out put f r eque ncy of t h e FG 504 ca n be swept over

± f r equency r ange of 1000 : 1, depe ndi ng on t he

MULTI PL I ER set t i ng, b y app l yi ng ± 0 V t o 10 V si gnal t o

En gl i s h 2- 6

t he VCF I NPUT connect or . See Fi gur e 2- 3 f or t he max-

i mumvcf r a nge f or eac h MULTI PL I ER set t i ng. I t may be

necessar y t o var y t he FREQUENCY VERNI ER cont r ol t o

obt ai n t he f ul l 1000 : 1 swept r ange or t he l owest swept

f r equency desi r e d .
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É
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–
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Cust omposi t i onwi t h f act or y i nst al l ed ca paci t or .

4 Hz

	

400 Hz

0. 4 Hz :

	

40 Hz

0. 04 Hz

	

4 —Ä

0. 004 Hz

	

0. 4 Hz

0. 001 Hz
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10- ' 10 - 2 10- ' 1

	

10

	

10 2 10' 104 10 5 106 10' 108
Fr eq uency Hz

Cust om Ti mi ng Range

2028- 03

Fi g. 2- 3 . Gr aph s howi ng r ange of f r eque nci es f or eac h
MULTI PL I ER set t i ng t hat can be swept wi t h ± 0 t o 10 V si gnal
app l i e d t o t he VCF I NPUT.

The p ol ar i t y of t he vcf i n put si gnal det er mi nes t he

d i r ect i o n t he out put f r equency i s swept f r om t he f r eq ue n-

cy set by t he MULTI PL I ER, FREQUENCY Hz ( START) ,

an d FREQUENCY VERNI ER cont r ol s . ‘ p osi t i ve- goi ng

vol t age r ai ses t he f r eq ue ncy whi l e ± negat i ve- goi ng

vol t age l ower s t he f r eque ncy . ‘ vol t age t hat var i es

symmet r i cal l y about 0 V swee ps t he out put f r eque ncy

symmet r i cal l y about t h e ce nt er f r eq uency d et er mi ned by

t he f r eque ncy cont r ol s ( see Fi gur e 2- 3) .

Si nce t he vcf i n put ampl i t ude ver sus f r eque ncy i s ±

l i near r el at i o ns h i p , t he f r eq uency out put may b e det er -

mi ne d f r om t h e vcf i nput ampl i t ude and t he FREQUENCY

Hz d i al p osi t i on . VCF se nsi t i vi t yi st he h i g hest possi bl edi al

set t i ng ( 40) t i mes t he MULTI PL I ER r a nge d i vi ded by t he

maxi mumVCF i nput vol t age ( 10 V) . I n t he FG504, t hi si sa

n omi nal sensi t i vi t y ( Hz per V) . of 4t i mest he MULTI PL I ER

set t i ng . For exampl e, wi t h ± 10' MULTI PL I ER set t i ng, ±

t wo- vol t c hange at t h e VCF I NPUT wi l l c h anget he out put

f r eq uency 8 kHz .

T h i s f eat ur e per mi t s t he user t o i nst al l ± cust omswe pt

f r eque ncy r ange . The . 5 § 10' posi t i on of t he MUL-
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¤zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1 PL I ER swi t c h i s used f or t h e cust omr ange . The f act or y-
i nst al l ed capaci t or ( C248) f or t hi s posi t i on of t he
MULTI PL I ER swi t c h pr ovi des ± swept r ange f r om20 Hzt o
20 kHz.

Phase L oc ked Oper at i o n

The f r equency of t he out p ut wavef or m may be syn-
chr oni zed wi t h an ext er nal l y- appl i ed r ef er ence si gnal .

Pr oper adj ust ment of t he LEVEL an d PHASEco nt r ol s i s
easi er i f t hey ar e adj ust e d f i r st i n t he TRI G mode . Set t he
FREE RUN f r eque ncy of t he FG504 somewhat h i g her
t han t he f r eque ncy of t he r ef er e nce si g nal ap pl i ed t o t he
I NPUT co nn ect or , and t hen sel ect t he TRI G mode. Adj ust
t he LEVEL co nt r ol f or st abl e t r i gger i ng an d ( i f vi ewi ng on
an osci l l oscope) ad j ust t he out put f r equency of t he
FG 504 unt i l i t i s n ear l y t he same as t he f r eq ue ncy of t he
si gnal appl i e d t o t he I NPUT connect or . Set t he PHASE
cont r ol at 12 o' cl ock ( f or 0° wi t h si ne wave sel ect ed) an d
pr ess ¦ LOCK. Readj ust t he PHAS E cont r ol , i f necessar y,
t o obt ai n ± st abl e out put at t he desi r ed ph ase . The PHAS E
co nt r ol r a nge decr eases above 4 MHz .

‘ j umper al l ows t he VCF I NPUTt o f unct i on as ± p hase
mod ul at i ng i np ut when t he FG504 i s oper at ed i n t he
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The out p ut f r eque ncy of t he FG504 must be set t o wi t h i n

±10 maj or d i al d i vi si ons of t he f r equency of t he ext er nal l y
ap p l i ed si gn al ( t he " 1" on t he di al i s t he l owest maj or di al
di vi si on) . Connect t he r ef er e nce si gnal t o t he I NPUT
connect or and p us h t he ¦ LOCK pu s hbut t on . The PHAS E
co nt r ol var i es t he phase of t he out put wavef or m±80° wi t h
r es p ect t o t he r ef er ence si gnal wavef or m. The LEVEL
cont r ol ad j u st s t he t r i gger i ng poi nt on t he r ef er ence
wavef o r m.

Fi g . 2- 4 . Swept f r equency r ange wi t h 10 V si gnal appl i ed t o VCF I N co nnect or .

PHASE LOCK mode . The ph ase modul at i n g i nput vol t age
l i mi t s ar e ±2. 5 V, wi t h an upper f r equency l i mi t of 1 kHz .
Wh en phase l oc k ed , t he ph ase modul at i ng vol t age var i es
t h e out put phase by app r oxi mat el y 5° / V.

Ampl i t ude Modul at i ng I n p ut

To ampl i t ude modul at e t he out put wavef or m, connect
t he mo dul at i ng si gnal t o t h e AM I NPUT co nn ect or . Pus h
t he SI NEWAVE pus h but t on and set t he FREQUENCY Hz

di al f or t he d esi r ed car r i er f r equency . Ref er t o t he
Ampl i t u d e Modul at i ng I n put s peci f i cat i on f or mor e i nf or -
mat i on about t h i s mode of oper at i o n .
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I nt er nal Sweep Oper at i on

Sel ect t he t i me f or one compl et e sweep wi t h t he

SWEEP DURATI ON cont r ol . Use t he VARknob t o obt ai n

swee p t i mes bet ween st e ps . Set t he FREQUENCY Hz

( START) , STOP FREQ, and MULTI PL I ER d i al s f or t he

desi r ed swept f r e que nci es . Sel ect ei t her ± l ogar i t hmi c or

l i near swee p r at e by pus h i ng or r el easi ng t he LOG/ L I N

SWP p us hb ut t on . Rel ease t he STOP FREQ pus hbut t on .

Use t he FREQUENCY VERN I ER cont r ol t o set t he START

f r e que ncy when sweepi n g f r om f r equenci es l ower t han

t he " 1" cal i br at i on f i gur e on t he di al . i f at r i gger ed sweep i s

desi r e d , p us h t he TRI G SWP pus hb ut t o n an d connect t he

t r i gger si g nal t o t he SWEEP TRI G I NPUT co nn ect or .

Adj ust t he LEVEL cont r ol so t h e sweep st ar t s at t he

desi r ed l evel on t he t r i gger i ng wavef or m. I f f r ee r unni ng

o per at i o n i s desi r ed, r el ease t he TRI G SWP pus hbut t on .

+1 . 5 ¥
( mi n . )

+0 . 5 V

OV

+1 . SV-
( mi n . ) ~ - - ___- ____

OV

+10V
( +1. 5 V
mi n . )

OV

LEVEL- - - - - - - -
+1Vt O+10V

LEVEL
+1V ( mi n . )

_ LEVEL
+1V t o +10V

2028- 38

Fi g . 2- 5. Tr i gger Si gnal ampl i t ude r equi rement s and t r i gger i ng

poi nt s .

TRI G OUTPUT'

Wavef o rm

Tr i a ngl e

Wavef orm*

Si newave

Squar ewave*

' Dut y cycl e of t he TRI G OUTPUT wavef o rmf ol l ows t he

d ut y cycl e of t he OUTPUT wavef or m.

	

2028- 39

* Al so r amps or p ul ses u si ng t he SYMMETRY co nt rol .

Fi g . 2- 6 . Ph ase r el at i ons hi ps bet wee n OUTPUTwavef orms and

t he TRI G OUT wavef o r m.

Engl i s h 2- 8

The swee p may be st opped and t he out put f r equency hel d

at any t i me by pus h i ng t he STOP FREQ pus h but t on . The

l i near sweep vol t age i s avai l abl e at t he SWEEP OUT PUT

con n ect or .

Ext er nal I nput Si gnal s f or Tr i gger , Gat e, Ph ase

Lock , and Sweep Tr i g Modes

Ext er nal i n p ut si gnal s f or t hese modes must be at l east

1 V Á- Á ar ound t he do vol t age set by t he LEVEL cont r ol

( +1 V t o +10 V) . Wi t h t he LEVEL cont r ol at or near

mi n i mum, t he ext er nal si gnal must , at l east , pass t hr oug h

+0 . 5 V and +1 . 5 V. For examp l e, an ext er n al si g nal whose

ampl i t u d e i s symmet r i cal about 0 V ( suc h as ± si ne wave)

must be at l east 3 V Á- Á ( +1 . 5 V t o - 1 . 5 V) . Typi cal i nput

si gnal s ar e as s h own i n Fi gur e 2- 5 .

Fi g. 2- 7 . BASI C FUNCTI ONS. Squ ar e, t r i a ngl e, and si ne

wavef or ms sel ect ed by f r ont panel pushbut t ons .

Fi g. 2- 8. RAMPS AND PULSES. These ar e obt ai ned f romt he

basi c wavef or ms by usi ng t he SYMMETRY co nt r ol .
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Fi g. 2- 9 . VARI ABLE RI SEAND FALL TI MES. By var yi n g t h e r i se
a nd f al l t i mes i n t h e squar e wave mode var i ous pul se s ha p es ar e
f or med.

Fi g. 2- 10 . LI NEAR SWEEP. Sel ect t he st ar t a nd st o p f r e que n ci es
a n d t he i nt er n al l i near r amp f or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± swe pt out p u t f r om t he st ar t t o
st o p f r eque nci es i n t he sel ect ed t i me .

REV œ‘ ¥ 1981
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Fi g . 2- 11 . LOGARI THMI C SWEEP. Use t h e same set up as i n F i g .
2- 10. Sel ect t h e l ogar i t hmi c r amp. Th e f r e q uency i s swe pt at ±
l ogar i t h mi c r at e . Th e l ogar i t h mi c ramp vol t age i s not ext e r n al l y

avai l abl e .

Fi g. 2- 12. NARROWBAND SWEEP. Th e t op t r ace sh ows t h e
t r i a n gl e wavef o r mswe pt by ± l i n ear r amp. Th e st a r t f r e q ue n cy i s
9 . 52 kHz a n d t h e st op f r e que n cy i s 10 . 52 kHz. Thi s f u n ct i on i s
usef ul f or nar r ow ba n d sweep t est i ng . Th e bot t om t r ace i s t h e
sweepi ng r amp.
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Fi g. 2- 13. GATED OPERATI ON. Th e t op t hr ee t r aces ar e va r i ous
out p ut wavef or ms a n d t h e bot t om t r ace i s t h e gat i n g wavef or m
appl i e d t o t h e t r i gge r I NPUT conn ect or wi t h t h e GATE
pus hbut t on p r essed i n . Not e t he addi t i onal cycl e compl et e d af t er
t he wavef or ms ar e gat ed o f f .

Fi g. 2- 14. TRI GGERED OPERATI ON. Th e t op t hr ee t r aces ar e t he
va r i ous out p ut t r aces sel ect ed . Th e bot t om t r ace i s t h e t r i gger i ng
wavef o r ma p pl i ed t o t he t r i gger I NPUT co n nect or wi t h t he TRI G
mo de sel ect ed . Not e t h at onl y on e cycl e of t he out p ut wavef o r ms
i s compl et ed .

Engl i s h 2- 1 0

Fi g . 2- 15 . PHASE CONTROL OPERATI ON. Th i s ph ot og r a ph
i l l ust r at es PHASE cont r ol usage i n t he t r i gger ed mode . The f i ve
su p er - i mposed t r aces i l l ust r at e t h e ef f ect of t h e phase cont r ol .
Th i s cont r ol pr ovi d es a pp r oxi mat el y ±80° of s h i f t . The bot t om
t r ace i s t h e t r i gger i n g wavef or m.

Fi g . 2- 16 . PHASE LOCKED LOOP. Th e bot t o mt r ace i s t h e si g n al
a p pl i ed t o t h e I NPUT co nn ect or i n t h e ¦ LOCK mode of
oper at i o n. Th e mi dd l e t r ace i s t h e out put ph ase l ock ed t o t h e
i npu t si gnal . The t op t r aces s h owt he ef f ect of t h e PHASE co nt r ol .

REV œ‘ ¥ 1981
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Fi g . 2- 17. AMPLI TUDE MODUL ATI ON. Th e t op t r ace sh ows t h e

100¿/¿ modul at e d e nvel ope a nd t he bot t om t r ace t h e mo d ul at i n g

si g n al . ±2. 5 vol t s modul at es t he out p ut 100¿/ ¿ . ( 5 V ¡ - ¡ cen t er ed

ar ou nd 0 V) .

Fi g. 2- 18 . SUPPRESSEDCARR I ERMODULATI ON. Thet op t r ace

s hows ± doubl e si deband su pp r essed ca r r i er mod ul at i on

envel o pe whi l e t he bot t om t r ace di spl ays t he modul at i ng

wavef or m. Th e u pper pea k of t he mod u l at i ng wavef or m i s at 0 V

and t h e bot t om pea k i s at - 10 V. The over al l l evel ¿ 1 t h e

mo d ul at i n g wavef or m must be ca r ef u l l y adj ust ed f or t r u e

su ppr esse d ca r r i e r op er at i o n.

REV œ‘ ¥ 1981
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Fi g. 2- 19. LOWFREQUENCY HOLD. The out put of t h e FG504 i n

t h e l owest f i ve MUL TI PL I ER set t i n gs can be h el d at any l evel by

pu s h i n g t he HOL D but t o n . The st ep s on t h i s t i me ex posur e wer e

obt ai ned i n t hi s man ne r .

NEEMEMmi ,
mml i

MENEEME

. . ~, . * . . - ~. . . . ½. ~~

2028- 18

Fi g . 2- 20 . DELAYEDOPERATI ON. ‘ wi de r ange of del ay t i mes

ar e avai l a bl e by usi ng t he i nt er nal sweep ge ner at or as ± del ay

ge ner at or . The mi ddl e t r acei s t he under l aye d i nput si gnal app l i ed

1 ¿ t h e SWEEP TRI G I NPUT . Th e bot t om t r ace i s at t h e LI N SWP

OUT con nect or . Th i s r amp i s ap p l i ed t o t he ext e r n al t r i gger

I NPUT co nnect or . Th e t op t r ace i s t h e del ayed ou t p ut pul se. Th e

a mount of del ay i s pr opo r t i o n al t o t he swee p d u r at i o n and t h e

set t i ng of t h e TRI G LEVEL co nt r ol . Be sur e wh e n usi n g t h e swee p

as ± del ay gener at or t o set t he STOP FREQ di al f ul l y µµÉ.

En gl i s h 2- 1 1
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Tone Bur st Test i ng

The FG504, wi t h an ext er nal p ul se gener at or , may be
used f or t one b ur st t est i ng . Connect t he out put of ±
TEKTRONI X PG501 ( or equi val ent ) pul se gener at o r t o
t he t r i gger I NPUT connect or . Sel ect t he GATE mo d e of
oper at i on . Set t he ext er nal pul se gener at or f or t he desi r e d
pul se d ur at i on an d r epet i t i o n r at es . Nowsel ect t he d esi r ed
sweep t i me f or t he FG504 . Sel ect t he st ar t an d st op
f r eq uenci es . The out p ut of t h e FG504 wi l l · ¿Ébe ± ser i es
of t o n e bur st s as s hown i n Fi gur e 2- 21 .

Fi g . 2- 21 . TONE BURST TESTI NG. The l ower t r ace i s t he l i near
r amp f r omt he L I N SWEEP OUTPUT t er mi nal .

F i l t er Test i ng

The swept f r equency capabi l i t i es of t he FG 504 ma k e i t
q ui t e sui t abl e f or sweep t est i ng f i l t er s . Wh en usi ng t he
FG504 i n t h i s appl i cat i on , i t i s best t o use t he LOG SWP
Mod e . Fi gur es 2- 22 a n d 2- 23 i l l ust r at e t he adva nt ages of
usi ng l ogar i t hmi c sweeps .

En gl i s h 2- 1 2

Fi g. 2- 22 . Li near sweep s howi ng s k ewed spaci ng of f i l t er ou t put
f r e q ue nci es .

Fi g . 2- 23. Logar i t hmi c sweep s howi ng even s paci ngs of f i l t er
out put f r equenci es .

REV œ‘ ¥ 1981



Pul se Shapi ng

The ext er nal t r i gger i ng f eat ur e of t he FG 504a d a pt sf or
pul se s hap i ng . Connect t he pul se t o be s hap ed t o t h e
t r i gger I NPUT co nn ect or and pl ace t he FG504 i n t he
squar e- wave mo d e . The t r i gger i ng l evel may be sel ect ed
wi t h t he TRI G LEVEL cont r ol . The r i se and f al l t i mes,
l evel s, an d symmet r y of t he cl ean out p ut p ul se may be
c han ged as desi r ed . F i gur e 2- 24 i l l ust r at es t h i s appl i ca-
t i on .

Fi g . 2- 24. PULSE SHAPI NGCAPABI LI TI ES. The l owe r t r ace i s
t he t r i gger i ng si gnal .

REVzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAœ‘ ¥ 1981
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REPACKAGI NG FOR SHI PMENT

I f t he Te k t r oni x i nst r ument i s t o be s h i p ped t o ±
Te kt r oni x Ser vi ce Cent er f or ser vi ce or r e pai r , at t ac h ± t ag
s howi ng : owner ( wi t h a dd r ess) an d t he name of an
i n d i vi d ual at your f i r m t hat can be cont act ed . I ncl u d e
compl et e i nst r ument ser i al number an d ± d escr i pt i on of
t he ser vi ce r e q ui r ed .

Save and r e- use t he pac k age i n whi c h your i nst r ume nt
was s h i pp ed . I f t he or i gi nal pac k agi ng i s unf i t f or use or
n ot avai l abl e, r e pac kage t he i nst r ument as f ol l ows :

Sur r ou nd t he i nst r ume nt wi t h pol yet hyl e ne s heet i n g t o
pr ot ect t he f i n i s h of t h e i nst r u ment . Obt ai n ± car t on of
cor r ugat ed car d boar d of t he cor r ect car t on st r e n gt h
and h avi n g i nsi de di mensi ons of · ¿ l ess t han si Ç i nc hes
mor e t han t he i nst r ument d i mensi ons . Cushi o n t he
i nst r ument by t i ght l y p ac k i ng t hr ee i nc hes of dun nage
or ur et hanef oambet wee n car t on an d i nst r ument , on al l
si d es . Seal car t on wi t h s h i ppi ng t ape or i n d ust r i al
st ap l er .

The car t on t est st r engt h f or your i nst r ume nt i s 200
poun d s .

En gl i s h 2- 1 3



I nt r oduct i on

THEORY OF OPERATI ON

The f ol l owi ng i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± descr i pt i on of t he el ect r i cal ci r cui t s

i n t he FG504 . Ref er t o t he bl ock di agr am and t he

schemat i c di agr ams on t he f ol dout p ages at t he back of

t he manual t o ai d i n t he under st andi ng of t hi s descr i pt i on .

Tr i angl e Gener at or or Mai n Loop ( Di agr am 1)

Thi s ci r cui t r y consi st s of ± d i ode br i d ge, t i mi ng

capaci t or s, posi t i ve and n egat i ve cur r ent sour ces, and t he

semi conduct or swi t ches n ecessar y t o gener at e t he b asi c

t r i angl e wavef or m.

The cur r ent sour ces ar e cont r ol l ed b y t he FRE-

QUENCY Hz ( START) and STOP cont r ol s, as wel l as t he

sweep, when oper at i ng i n t he swept f r equency mode .

The cal i br at i on vol t age f or t he FREQUENCY Hz

( START) d i al i s supp l i ed vi a oper at i onal ampl i f i er U513 and

pot ent i omet er R145. On t he h i ghest MULTI PLI ER set t i ng

( 106 ) , R128 i s swi t ched i nt o t he ci r cui t t o i mp r ove t he

l i near i t y of t he FREQUENCY Hz ( START) d i al . Thi s

f r equency cont r ol vol t age i s f ed i nt o oper at i onal ampl i f i er

U30A. When t he FG504 oper at es i n t he swept f r equency

mode, t he sweep r amp i sf ed t o oper at i onal ampl i f i er U25B

t hr ough STOP FREQ cont r ol R5 an d b uf f er U5A. Thi s

cont r ol set s t he maxi mum r amp vol t age ap pl i ed t o t he

i n p ut of U25B. Thi sact i on set st hemaxi mumor upper l i mi t

i n t he swept f r equency mode . The vol t age cont r ol l ed

f r equency i nput vol t age, phase l ock l oop cor r ect i on

vol t age, an d t he sweep r amp vol t age, t hr ough t he STOP

FREQ d i al , ar e summed at p i n 6 of U25B. Oper at i onal

ampl i f i er U30B ser ves as ± l evel shi f t er . These vol t ages

and t he vol t age f r om t he FREQUENCY Hz ( START) d i al

ar e summed at p i ns 3 of U45 and U155 . The vol t age at pi ns

3 of U45 and U155 i ncr eases f or ± d ecr ease i n f r equency

and decr eases f or an i ncr ease i n f r equency . The out put

f r omU155 i s f ed t o t he base of Q165 . The out put f r omU45

cont r ol s posi t i ve cur r ent sour ce t r ansi st or Q55.

The SYMMETRY cont r ol adj ust s t he cur r ent bal ance

bet ween t he posi t i ve and negat i ve cur r ent sour ces . The

col l ect or of Q165 connect s t o t he base of Q175 . ‘ cur r ent

mi r r or i s f or med by t r ansi st or s Q170A, ’ , and Q175. The

mat ched p ai r of t r ansi st or s, 0170 ‘ a nd ’ , have equal

emi t t er - t o- base vol t ages . Ther ef or e, t hei r col l ect or cur -

r ent s ar e equal . Thi s ensur es t hat t he col l ect or cur r ent of

0165 exact l y mat ches t he col l ect or cur r ent of Q175.

Sect i on 3- FG 504 ( SN ’ 040000 & UP)

To un d er st and t he oper at i on of t he t r i angl e gener at or

l oop, assume t hat swi t ch dr i ver Q100 i s conduct i ng an d

090 i s of f . Cur r ent f l ows f r omt he negat i ve cur r ent sour ce

t hr ough CR180 . Di odes CR182 and CR184 ar e back-

bi ased wi t h no cur r ent f l owi ng . No cur r ent f l ows t hr ough

CR190 . Cur r ent f r om t he p osi t i ve cur r ent sour ce f l ows

t hr ough d i odes CR188 an d CR186, char gi ng t he t i mi ng

capaci t or s . I n t he sl owest f i ve MULTI PLI ER swi t ch set -

t i ngs, ± ca p aci t ance mul t i pl i er r e p l aces t he t i mi ng

ca p aci t or s ; swi t ches S240- 3 and 9 cl ose and S240- 16

opens . Thi s capaci t ance mul t i p l i er consi st s of U215,

Q230, Q225 and t hei r associ at ed r esi st or s and capaci t or s .

Wi t h swi t ches S240- 5, 6, and 7 cl osed, t he p osi t i ve t i mi ng

cur r ent d i vi des . Most of t he cur r ent f l ows t hr ough R202,

and t he r emai ni ng cur r ent f l ows t hr ough R200, R204, and

C210 . One- t ent h of t he cur r ent f l ows t hr ough R200 and

R204 t o char ge C210 because t he combi ned r esi st ance of

R200 and R204 i s t en t i mes t he r esi st ance of R202 . Thi s has

t he ef f ect of mul t i pl yi ng t he val ue of C210 b y ± f act or of

t en . The mul t i pl yi ng f act or i s i ncr ease d as ad di t i onal

r esi st ances ar e added i n ser i es wi t h C210. For t hi s

d i scussi on, t he vol t age at pi n 3 of U215 r amps up. The

vol t age bet ween pi ns 2 and 3 of U215 r emai ns at zer o and

t he act i on of U215, Q225, an d Q230 causes t he cur r ent

t hr ough R202 t o r emai n const ant .

The posi t i ve- goi ng r amp i s appl i ed t o t he gat e of f et

Q255A. The ot her h al f of t he f et buf f er , Q255B, suppl i es

const ant cur r ent t o Q255A. The r amp at t he sour ce of

Q255A dr i ves ± set of t wo compl ement ar y Dar l i ngt on

amp l i f i er s . Tr ansi st or s Q270 and Q280 compose one set ;

Q285 and Q295 t he ot her . The r amp out put i s t aken f r om

t he emi t t er s of Q280 and Q295 .

The r amp i s al so f ed t o t he base of Q310t o t he n egat i ve

i nput of compar at or ampl i f i er U375 t hr ough R322, and t o

t he posi t i ve i nput of U375 t hr ough R336 . The wavef or mat

t he emi t t er of Q310 ser ves t o compensat e t he dr i ve

cur r ent s f or h i gh f r eq uency component s at t he i nput s of

U375 .

Wi t h t he r amp r i si ng i n t he posi t i ve d i r ect i on, t he

vol t age at pi n 3 of U375 i s about 0. 4 V mor e posi t i ve t han

t he vol t age at p i n 9 . Thi s makes U375 i noper at i ve . As t he

r amp r i ses i n t he posi t i ve di r ect i on, p i n 6 of U375 goes

posi t i ve an d pi n 7 n egat i ve . Pi n 7 of U375 connect s t o t he

base of swi t chi ng t r ansi st or Q65 and pi n 6 connect st ot he

base of Q80. As t he r amp cont i nues i n t he posi t i ve

di r ect i on, Q80 decr eases conduct i on and Q65 i ncr eases
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co nduct i o n unt i l t he p ai r swi t c h es . Pi n 3 of U375 nowgoes

f r omabout - 2 . 8 V t o about - 3 . 2 V and pi n 9 goes t o about
- 2 . 8 V. Thi s act i on d i sabl es t he l ower pai r of t r ansi st or s i n
U375 and e nabl es t he upp er p ai r . When Q80 ceases
co nduct i on, Q90 comes i nt o conduct i on an d Q100 ceases

co ndut i on . Cur r ent nowf l ows t hr oug h Q90, di ode CR190,

an d t he p osi t i ve cur r ent sour ce, Q55. Br i dge di odes
CR188 and CR186 ar e bac k- bi ase d . No cur r ent f l ows
t hr oug h CR180 as Q100 i s of f . Cur r ent f r om t h e negat i ve

c ur r ent sour ce now f l ows t hr oug h d i odes CR182 and

CR184 . Thi s act i on c har ges t h e t i mi ng ca paci t o r s i n t he
n egat i ve di r ect i on, causi ng ± negat i ve- goi ng r amp at t he

out put . As t he r amp goes n egat i ve, t he out put of U375 at

p i n 14 gr adual l y goes p osi t i ve . Pi n 13 of U375 gr ad ual l y

goes negat i ve . Wh en t he r amp r eac hes ± vol t age s uf -
f i ci ent l y negat i ve, Q65 t ur ns of f , Q80 comes i nt o co nduc-
t i on, t he p osi t i ve c ur r ent sour ce i s co nn ect e d t o t he t i mi ng
ca paci t or s, and t he p r evi ousl y descr i bed cycl e r epeat s.
The bases of emi t t er f ol l ower s Q410 and Q395 ar e

co nn ect ed t o t he non- i nver t i ng out put s of U375 . The
out put s f r om t hese emi t t er f ol l ower s d r i ve t he bases of
common emi t t er ampl i f i er s Q415 and Q406, whi c h

gene r at e t he TRI G OUT and sy nc hr o ni zi ng si gnal s.

Sq uar e Wave Gener at or

Swi t c h i ng t r ansi st or 065 ge ner at es t he s quar e wave.

Wh en t he r amp i s r i si ng i n t he p osi t i ve di r ect i o n , t he
col l ect or of Q65 i s i n i t s most negat i ve st at e . Thi s si gnal i s

passed t o t he base of 0450 . The emi t t er of Q450 d r i ves t he

base of Q456 . The emi t t er of Q456 d r i ves Q462 and Q470.

Wh en 0456 i s co nduct i ng, Q462 i s of f ; Q470 i s co nduct i ng

wi t h CR470 bac k- bi ased . Cur r ent f l ows t hr oug h CR462
and t he s quar e wave moves i n t he p osi t i ve d i r ect i o n . When
t he swi t c h i ng wavef or m c h anges st at e, Q462 comes i nt o

co ndut i on , bac k - bi asi ng CR462 . The squar e wave now

moves i n t he n egat i ve d i r ect i o n by cur r ent t hr ough CR470
as Q470 i s not co nduct i ng .

Var i abl e Ri se and Fal l Ci r cui t r y ( Di agr am 2)

Thi s ci r cui t r y consi st s of var i abl e posi t i ve and n egat i ve
sour ces, ± cur r ent swi t c h wi t h i nt egr at i ng capaci t or s, and

an out put buf f er . Tr ansi st or Q540 ser ves as t he posi t i ve
cur r ent sour ce whi l e Q580 ser ves as t he n egat i ve c ur r ent
sour ce . The r i se and f al l t i mes ar e changed by var yi ng t he

cur r ent t hr oug h t he const ant cur r e n t sour ces and by

c hangi ng t he val ues of t he i nt egr at i ng capaci t or s .

The cur r ent avai l abl e t o c har ge t he i nt egr at i ng
ca paci t o r s, C592 t h r oug h C598, i s var i ed by swi t c h i ng

R536, R538, R584, and R586 i nt o t he emi t t er ci r cui t of
0540 an d Q580 as n ecessar y . The cu r r ent i s al so var i ed by
t he VAR cont r ol t hr oug h U530 and Q530 . Wh en t he VAR
co nt r ol i s i n t he cal i br at ed posi t i on , t he wi per i s at t he

gr ou nded end of t he co nt r ol . Thi s act i on i ncr eases t he

cur r ent t hr oug h t he emi t t er r esi st ances of t he cur r ent

sour ce t r ansi st or s . An i ncr ease i n c har gi ng cur r ent f or t he
i nt egr at i n g capaci t or s r e d uces t h e r i se an d f al l t i mes of t he
wavef or ms .

3- 2

The cur r ent swi t c h det er mi nes whi c h cur r ent so ur ce i s

co nnect ed t o t he i nt egr at i ng capaci t or s . Tr ansi st or s
Q495, Q500, and Q510 f or m ± cl i p pi ng and speed- up

ci r cui t f or t he s q uar e wave comi ng f r om t he Mai n Loop.

When t he squar e- wave dr i vi ng t h i s ci r cui t r y i s n egat i ve
wi t h r espect t o gr ou nd , 0570 i s conduct i ng . Cu r r ent f r om

t he n egat i ve cur r ent sou r ce passes t hr oug h CR566, Q570,

and VR570 t o t he +15 V supp l y . Di odes CR562 and CR564

ar e back - bi ased, pr event i ng cur r ent f l ow t o t he i nt egr at i ng

capaci t or s . Tr ansi st or Q550 i s of f , causi ng cur r ent f rom

t he posi t i ve co nst ant cur r en t sour ce t o p ass t hr oug h

di odes CR558 a nd CR560 . Thi s cur r ent c har ges t he

i nt egr at i ng ca paci t or , causi ng t he gat e of f et Q600t o move

at ± co nt r ol l ed r at e i n t he p osi t i ve d i r ect i o n . I n t he FI X ED

posi t i on of t he RI SE an d FALLTI ME swi t c h , t he cur r ent

swi t c h and t he i nt egr at i ng ca paci t or s ar e bypasse d

t hr oug h swi t c h S590- 7 . Fet Q600 ser ves as ± f et f ol l ower

wi t h 0610 su pp l yi ng const a nt c ur r ent . t he sour ce of Q600

dr i ves t he base of Q615, whi c h f or ms ± di f f er e nt i al pai r

wi t h Q620 . Cl i p pi ng t a kes pl ace i n t hi s di f f er ent i al ci r -

cui t r y . ‘ di f f er ent i al l y dr i ven ampl i f i er , Q640, r est or es t o

t he out put si gnal t he ampl i t u de l ost i n t he cl i pp i ng

pr ocess .

Si ne Shaper , Buf f er , and Mod ul at i ng Ci r cui t r y

( Di agr am 3)

Th i s ci r c u i t r y gener at es t he si ne wave f r om t he basi c

t r i angl e wavef or m by means of ± f our st ep a pp r oxi mat i on .

The si ne wave i s al so ampl i t ude modul at e d , i f desi r e d , by

t h i s ci r cui t r y and buf f er ed f or d el i ver y t o t he out put

ampl i f i er .

The si ne s haper co nsi st s of f our di ode br i dges, CR745-

CR748, CR750- CR753, CR755- CR758, and CR762- CR765 .
These br i dges ar e co nn ect e d bet ween t he +15 V and

- 15 V sup pl i es . The vol t ages f r om t he common anodes

and cat hodes of eac h b r i dge ar e equal i n val ue . The

r esi st ance val ues f or eac h br i dge ar e, h owever , di f f er ent

f r om t he ot her br i dges . Thi s ca uses eq ual posi t i ve and

n egat i ve br ea k poi nt s f or an i nd i vi d ual br i dge, but

d i f f er ent ampl i t ude vol t age br ea k poi nt s f or t he d i f f er e nt

br i dges . As t he t r i an gl e vol t age r i ses t o +1 V, i t
pr ogr essi vel y exceeds t he br ea k poi n t of eac h b r i d ge . The

non- l i near char act er i st i cs of t he di odes p r event s har p

t r ansi t i ons at t he b r eak poi nt s . The op p osi t e act i on occur s

as t he i np ut t r i a ngl e d r i ves t o - 1 V. The out put cur r ent s

f r omt he br i dges ar e summed at t he i nput t o U770, and t he

r esul t i s ± cl ose ap pr oxi mat i o n of ± p ur e si ne wave .

The out p ut f r om t he si ne s haper i s f ed i nt o U770, ±

t r anscon duct ance mul t i p l i er . Thi s mul t i p l i er i s used t o
ampl i t ude mod ul at e t h e si ne wave . Th e out put f r om t he
mul t i p l i er i s t a ken at p i ns 8 a nd 9 ; t he ampl i t ude

modul at i ng si g nal i n p ut s at p i n 12. Gai n adj ust me nt R855

set s t he si ne wave gai n f or U770, and R870 s h i f t s d o l evel s

sot hat t he si ne wave i s modul at ed eq ual l y i n bot h posi t i ve
and n egat i ve di r ect i o ns . Cent er i n g of t he si ne wave wi t h
r espect t o gr ou nd i s accompl i s hed wi t h of f set adj ust me nt



R790 . The di f f er ent i al out put f r omt he mul t i pl i er i s app l i ed
t o t he i np ut t r ansi st or s Q825 an d 0805 of t he out put buf f e r
ampl i f i er . Thi s out put ampl i f i er p r ovi d es gai n as wel l as

di f f er ent i al t o si ngl e- en ded out p ut co nver si on . Thi s i s an

oper at i o nal ampl i f i er . The col l ect or of Q825 di r ect l y dr i ves
t he b ase of out p ut emi t t er f ol l ower Q830. The col l ect or of
Q805, wi t h l evel s h i f t i ng, d r i ves t he base of Q840 . Thi s
t r ansi st or pr ovi des phase i nver si on . I t s col l ect or dr i vest he
base of emi t t er f ol l ower out p ut t r ansi st or Q835 . Fee d bac k
t a kes pl ace t hr o ug h R822 . The si ngl e- e nded out put goes

t o t he f u nct i on swi t c h .

Ampl i t ude Modul at i ng I nput Ci r cui t r y

The ampl i t u de modul at i ng si gnal i s appl i ed t ot hei nput
of oper at i onal amp l i f i er U710. The out p ut at pi n 6 d r i ves

t he t r anscond uct ance mul t i pl i er and t he base of Q720 .
Thi s t r ansi st or d r i ves t he AM i n di cat or l amp . Wi t h no
modul at i ng si gn al , t he vol t age at t he out put of U710 i s

about +15 V. The i nd i cat or l amp l i g ht s when t he vol t age i s

about +10 V and 100% modul at i on occur s when t he

vol t age r eac hes about +5 V.

Out put Ampl i f i er ( Di agr am 4)

Thi s ci r cui t r y i s an i nver t i ng oper at i onal ampl i f i er . The
i np ut st age, d r i ve n by emi t t er f ol l ower s Q906 and Q914,

co nsi st s of pai r s of di f f er ent i al ampl i f i er s Q930 and Q940

compl ement ed by Q1030 and Q1040 . The co nf i gur at i on i s
suc h t hat f or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± posi t i ve- goi ng i nput wavef or m, t he col l ec-
t or s of Q930 and Q1030 bot h move i n ± n egat i ve di r ect i o n .

Under t he same co ndi t i ons, t he col l ect or s of Q940 an d
Q1040 bot h move i n ± posi t i ve di r ect i on . These pai r s
di f f er ent i al l y dr i ve t r ansi st or pai r s Q950, Q952, Q1050,
an d 01052 r es p ect i vel y . Vol t age gai n t a k es pl ace i n t hi s

st age . The out p ut f r ompai r 0950 an d Q952 i s t a k en at t he

col l ect or of Q952, and f or pai r Q1050 and Q1052 at t he

col l ect or of Q1052. For ± n egat i ve- goi ng i np ut si gnal , t he

above me nt i oned col l ect or s bot h move i n ± p osi t i ve
di r ect i o n . Compo nent s R950, C950, C1050, R1050, C965
an d R965 pr ovi de h i g h f r eque ncy compensat i on and
R1015 ad j u st s t he d o bal a nce f or t he ent i r e ampl i f i er .

The col l ect or of Q952 dr i ves t he base of out p ut emi t t er

f ol l ower s Q970 and Q980 wh i l e Q1052 dr i ves Q1070 and
Q1080. Th e f eedback pat h i s t h r oug h R1090 a nd C1090 t o
t he bases of Q930 and Q1030.

Out put At t enuat or

The si gnal f r om t he out put ampl i f i er i s f edt ot heout put

at t e nuat or ci r cui t r y . The var i abl e ampl i t u de cont r ol

( R1 100A an d ’ ) , wi t h r esi st or s R1102 an d R1104, f or m±

br i d ged ¤ at t e nu at or wi t h ± maxi mum at t e n uat i on of

ap pr oxi mat el y 20 dB. Thi c k f i l m at t e nu at or ch i ps R1110,

R1112, and R1114 p r ovi de ± t ot al of 50 d B of add i t i onal

at t enuat i on . These at t enuat or s ar e compensat ed r esi st i ve

di vi der s .

Theor y of Oper at i o n- FG504 ( SN ’ 040000 & UP)

Of f set Ci r cui t r y

Out put of f set i s adj ust ed by R1130, t h e OFFSET

cont r ol . Shoul d add i t i onal posi t i ve of f set be desi r e d , t he

OFFSET co nt r ol i s moved i n t he n egat i ve di r ect i on . Thi s
causes t he out put of U1145 t o move i n t he negat i ve

di r ect i on . Thr oug h t he act i on of Q1150 and Q1170, t he

bases of Q1160 an d Q1180 move i n ± negat i ve d i r ect i o n .

Thi s causes t hei r common col l ect or ci r c u i t t o move i n ±
posi t i ve d i r ect i on, i ncr easi ng cur r ent f l owt hr oug h R1122 .

The do of f set gener at e d by t h e i ncr eased cur r ent f l ow i s

p assed t o t he OUTPUT t er mi nal t hr oug h R1120 a nd

L1120 .

Gat i ng and Tr i gger i ng Ci r cui t r y ( Di agr am 5)

I n t h i s ci r cui t r y, U1225 B oper at es as an ECL l i ne
r ecei ver . ™ · t he FREERUNmode, t he set i n put ( pi n 5) f or D
f l i p f l op U1215A i s co n nect ed t o +5 V t hr oug h CR1235 .

Thi s p l aces ± h i g h on t he Qout put at pi n 2. Thi s act i on

l ower s t he combi ned col l ect or s of Q1245 and Q1250 and

r educes conduct i on i n Q1254, t ur ni ng Q1262 of f an d

Q1260 on . No cur r ent f l ows t hr oug h di odes CR1285 and

CR1286. The t r i a n gl e ge ner at or i s nowf r ee t o r u n . I n t he

GATE mode of oper at i o n , t he set i nput of U1215A i s

connect ed t o t he out put of U1225B. Wh en t he i nput gat e i s
h i g h , t he ci r cui t f unct i ons as i n t he n or mal mode wi t h

Q1262of f and Q1260on, al l owi ng t he t r i angl e gener at or t o

r un . Wh en t he i np ut gat e goes l ow, t he n ext posi t i ve- goi ng

pul se at p i n 6 ( cl oc k ) f r om t he t r i angl e ge ner at o r causes

t he Qt er mi nal t o go l ow. Thi s act i on r eset s t hef l i p f l op f or
t he n ext t r i gger . However , Q1262 does not conduct u nt i l

t he sy nc pul se at t he base of Q1245 goes l owat t he peak of

t he t r i angl e r amp. Thi s act i on al l ows compl et i on of t he l ast

cycl e . Wi t h Q1262 on, t he t r i a n gl e ge ner at or i s pr eve nt ed
f r om oper at i ng t hr oug h CR1286 . I n t he t r i gger e d mode,

t he out put of t he t r i gger s haper i s connect ed t o t he cl oc k

i n put of U1215A. The t r i gger i ng si gnal causes t he cl oc k

t er mi nal t o go h i g h . Thi s t r ansf er s t he l evel at t he Di n put

t o t he Qi nput . I f t he Qout put i s h i g h ( Q l ow) , t he t r i a ngl e

ge n er at or r u ns unt i l ± p osi t i ve- goi ng sync hr o ni zi ng

si g nal , whi c h occur s at t he st ar t of t he up r amp, f or cest he

Q out put l ow. At t he st ar t of t he down r amp , t he

sync hr o n i zi n g si g n al goes l ow, whi c h causes Q1262 t o

co nd uct and t ur ns Q1260 of f . The t r i angl e now r amps

down unt i l CR1286 comes i nt o co nduct i o n . Thi s poi n t i s

d et er mi ne d by t he set t i n g of t he ph ase cont r ol , wh i c h

det er mi nes t he vol t age at t he out put of U25A and at t he

cat hode of CR1285 . The n ext posi t i ve- goi ng t r i gger f r om

U1225 B ca u ses p i n 9 of U1215A t o go p osi t i ve. Th i s
t r ansf er st h e hi g h on t he D i n put t ot he Qout p ut , al l owi ng

t he t r i a ngl e ge ner at or t o begi n t h e next cycl e .

Ph ase L oc ked Loop Ci r cui t r y

Thi s ci r c u i t r y pr ovi des ± d o out p ut vol t age pr opor t i o n al
t o t he di f f er ence i n f r eq uency bet wee n an ext er n al
t r i gger i ng si gnal and ± sy nc hr o ni zi ng si gnal f r om t he
vol t age- cont r ol l ed osci l l at or .
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Thet r i gger i n put si gnal i sf ed i nt o i nver t er U1225 B. Thi s
i nt egr at ed ci r cui t i s an ECL l i ne r ecei ver . l t i sco nn ect edt o
oper at e as ± Sc hmi t t t r i gger f or t r i gger s hapi ng p ur p oses .
The i nver t ed out put i s f ed t o t h e i n p ut of one of t wo Dt ype
f l i p f l ops ( U1295 B) . The C i nput of t he ot her Df l i p f l o p

( U1295A) i s con nect e d t o t he sy nc si gnal f r om t he
osci l l at or . Bot h D i n p ut s ar e al ways hi g h . They ar e
connect e d t o +5 V t hr oug h CR1312 . On t he posi t i ve-
goi ng t r ansi t i on of ei t her , t he sy nc si g nal f or U1295A or
t he t r i gger i ng si gnal f or U1295B, t he h i g hs ¿· t he Di nput s
ar e t r ansf er r ed t o t he Qout put s. The Qout pu t s co nnect t o
t he i np ut of U1225A, whi c h i s al so an ECL l i ne r ecei ver .
The l ows on t he Q t er mi nal s cr eat e ± h i g h on p i n 3 of
U1225A, whi c h i s co nnect ed t o t he r eset i np ut of b ot h f l i p
f l op s . Thi s act i on r eset s bot h f l i p f l ops . They ar e now
r eady t o r e peat t he pr evi ousl y descr i bed cycl e .

The Qout put s ar e conn ect e d t h r oug h ± l ow pass f i l t er
composed of R1324, R1320, and C1322 t o t he i n put of
U1340. I f t he f r eq ue ncy of t he sync hr o ni zi ng si gnal i s
h i g her t han t he t r i gger i n g si gn al , t he r esul t i n g cur r ent
di f f er ence at t he i np ut of U1340 causes t he out put of
U1340 t o go negat i ve . Thi s act i on i s r ever sed ( + i nput
t er mi nal p osi t i ve) i f t he f r equency of t he t r i gger i ng si gnal
i s l ower t han t he sync si gnal . The phase co nt r ol set s t he
vol t age at t he i n put of U1340 so t hat wi de di f f er ences i n
f r eq uency ar e wi t h i n t he capt ur e r ange of t he ci r cui t r y.
The vol t age at t he out p ut of U1340 adj ust s t he f r eque ncy
of t he vol t age cont r ol l ed osci l l at or t o t he t r i gger i ng
f r eq ue ncy . Thi s vol t age swi ngs bet ween ±12 V.

Swee p Ci r cui t r y ( Di agr am 6)

The swee p t r i gge r i s ap pl i e d t o pi n 13 of U1225C. The
TRI G LEVEL co nt r ol adj ust s t he d o l evel at p i n 13 of
U1225C, an ECL l i ne r ecei ver . Pr ot ect i ve di odes CR1370
a n d CR1372 ar e al so connect ed t o pi n 13 . Wh en t he
vol t age at p i n 13 r eac hes about +3 . 5 V, pi n 15 goes f r om
about +3 . 5 V t o about +4. 0 V. Thi s posi t i ve- goi ng st ep i s
d i f f er e nt i at e d t hr oug h C1392 t o t he base of Q1400. ( The
MAN TRI G but t on al so cr eat es ± p osi t i ve st ep at t he base
of Q1400. ) Tr ansi st or s Q1400 a nd Q1410 compose ±
Sc h mi t t t r i gger . The base of Q1400 goes posi t i ve, ca usi ng
t he base of Q1410 t o go negat i ve . Wh en o per at i ng i n t he
TRI G SWEEP mode, t he col l ect or of Q1410 r i ses, t ur n i ng
Q1420 of f . Th i s act i on t ur ns f et Q1430 of f , al l owi ng t he
i nt egr at or f or med by U1445, Q1450, an d t hei r associ at ed
component s t o r amp up . The sl ope of t he posi t i ve- goi ng
r amp i s det er mi ned b y t h e set t i n g of t he VARco nt r ol , t he
r esi st ance i n ser i es wi t h i t s wi per , and t he val ue of t he
capaci t or connect ed f r om pi n 2 t o t he emi t t er of Q1450.

As t he r amp r i ses, t he vol t age at pi n 3 of U1470 al so
r i ses . Wh en t hi s vol t age r eac hes t he vol t age at p i n 2 of
U1470, t he out put i mmedi at el y swi t c hes p osi t i ve . The
posi t i ve st ep at t he out p ut of U1470 t ur ns f et Q1430 on,
di sc har gi ng t he t i mi ng capaci t o r s an d r et ur ni ng t he sweep
t o t he st ar t i ng l evel . Wh e n pi n 3 of U1470 goes l ower t han
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pi n 2, du r i ng t he swee p f al l , CR1470 t ur ns ¿· . Th i s cl oses
t he p osi t i ve f eedbac k l oop f or U1470 a nd t he out put
swi t c hes i mme d i at el y t o about - 13 V. I f t he sweep i s
r u nn i ng i n t he t r i gger e d mo de, t h i s n egat i ve t r ansi t i on i s
di f f er ent i at ed by C1394, wh i c h r eset s t he Sc hmi t t t r i gger
ci r cui t composed of Q1400 an d Q1410. The cycl e t hen
r e p eat s at t h e next t r i gger pul se . 1 · t hef r ee r u nn i ng mod e,
wh en pi n 6 of U1470 goes n egat i ve, Q1430 i s t ur ned of f
an d t he f r ee r u nn i ng cycl e r e peat s .

L ogar i t hmi c Conver t er

I n t he bi p ol ar t r ansi st or , t h e r el at i o ns h i p bet ween t he

col l ect or cur r ent and t he emi t t er - t o- base vol t age i s
p r eci sel y l ogar i t hmi c over ± wi d e cur r ent r a nge.

The l i near r amp i s f ed t o pi n 2 of U1480 t hr oug h
t emper at ur e compensat i ng r esi st or RT1456 . Oper at i onal
amp l i f i er U1480 i s used as an at t e nuat or ( gai n i s co n-
si der abl y l ess t han one) and as an i nve r t er . Resi st or
RT1456 decr eases i n val ue wi t h i ncr easi ngt emper at ur e t o
compensat e f or t he decr easi ng gai n wi t h t emper at ur e of
U1495A. Tr ansi st or s U1495A an d ’ ar e on ± common
subst r at e so t hat t hei r base- t o- emi t t er vol t ages r emai n
co nst ant wi t h t emper at ur e, assumi n g eq ual col l ect or
cur r ent s . The oper at i o n of t h i s ci r cui t can be easi l y
under st ood i f i t i s ass ume d p i n 3 of U1490 i s gr ou nd r at her

t h an r et ur ned t o t he out put of U1480 . Pi n 3 of U1490 i s
act ual l y co nn ect ed t o t he out put of U1480 t o i mpr ove t he
t emper at ur e c har act er i st i cs of t he ci r cui t wi t h out i n-
t r od uci ng si g ni f i cant er r or i n t he l i near t o l ogar i t hmi c
co nver si on .

As t he r amp vol t age at t he base of U1495A c hanges
l i near l y, t he emi t t er vol t age of U1495A c ha n ges t hr oug h
t he act i on of U1490t o mai nt ai n ± const a nt cur r ent t hr oug h
R1496. The l i near emi t t er vol t age c hange of U1495 ‘ dr i ves
t he emi t t er of U1495 B, causi ng t he cur r ent dr i ve f or U1500

t o become l ogar i t hmi c . Thi s l ogar i t hmi c cur r ent i s co n-
ver t ed t o ± vol t age change by U1500 and f e d t hr oug h t he
LOG L I N SWP swi t c h t o t he f r eq uency co nt r ol ci r cui t r y .
The out put r amp c hanges f r om 0 V t o 10 V. When
o per at i ng i n t he STOP FREQmo de, t he sweep out p ut l i ne
co nn ect s t o 10 V pr ovi d ed by U1495D and Cop er at i ng as a
si mpl e vol t age di vi der . Thi s p r ovi des ± f i xe d vol t age t o t he
st op f r eq ue ncy p ot ent i omet er and onl y t he st op f r eque ncy
i s out put t e d .

Power Suppl i es

Ther e ar e f i ve r egul at ed power su pp l i es : +5 V, +15 V,
- 15 V, +25 V, and - 25 V. The - 15 V, +25 V, and - 25 V
su ppl i es r ef er e nce t o t he +15 Vsup pl y . The +5 V su pp l y
obt ai ns i t s unr egul at ed vol t agef r omt he +11 . 5 Vac suppl y
i n t he p ower mo d ul e. The +5 V suppl y i s ser i es r egul at e d
by U1690 whi c h co nt ai ns i t s own i nt er nal r ef er e nce and
pr ovi des s hor t ci r cui t cur r ent l i mi t i ng at appr oxi mat el y
750 mA.



+15 VSuppl y. The +15 Vs uppl y i s ser i es r egul at ed an d
r ef er ence d t ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 6. 2 V ze ner co nnect ed i n t he emi t t er of
Q1610. Pot ent i omet er R1605 adj ust s t he +15 V o ut put .
Resi st or R1602 p r ovi des ± vol t age cor r ect i on f eed bac k
pat h . Shoul d t he l oad on t he +15 V suppl y i ncr ease, t he
vol t age at t he base of Q1610wi l l dr op sl i g ht l y . Thi s ca uses
t he base of Q1620 t o go sl i g ht l y posi t i ve, r educi ng
co nduct i o n . The base of Q1622 now goes sl i g ht l y
n egat i ve, t hus i ncr easi ng co nd uct i on i n t he ser i es p ass
t r ansi st or l ocat ed i n t he p ower modul e. Thi s su pp l i es
mor e cur r ent f or t he +15 V ™oa d andr est or es ! hevol t age t o
t he p r eset l evel . The p ower modul e su ppl i es +33. 5 V do
t hr oug h r ear i nt er f ace co nt act s 12 ‘ and 12 ’ f or t he
oper at i o n of t h i s suppl y . The 0. 75 ©r esi st or i n t he emi t t er
ci r c u i t of t he ser i es pass t r ansi st or i s f or sensi ng an
over l oad cu r r e nt . When enoug h cur r ent f l ows t hr oug h t hi s
r esi st or t o t ur n on Q1621, base dr i ve t o t he ser i es pass
t r ansi st or i s r educed. Thi s set s an upper l i mi t t o t he
amou nt of cur r ent t hat can be d r awn f r om t hi s su ppl y . I f
t he +15 V s u ppl y i s r ai sed beyond about +19. 5 V, f or any
r eason, an scr cr owbar ci r cui t on t he f l oat i ng i nt er f ace
boar d s hut s down al l suppl i es exce pt t he +5 V.

- 15 V Su p pl y. The - 15 Vsuppl y i s r ef er e nce d t o t he
+15 V su pp l y . Tr ansi st or s Q1710 an d Q1715 f or m ±
di f f er ent i al amp l i f i er f or t h i s ser i es r egul at i ng su pp l y . Any
change of out put vol t age l evel , duet o ± s hi f t i n l oad, i sf ed
bac k t o Q1710. Tr ansi st or Q1710 dr i ves t he ser i es p ass
t r ansi st or t h r oug h Q1720 and Q1722 so t hat t he su ppl y
r emai ns at - 15 V over i t s r ange of c u r r ent h an dl i ng
capabi l i t y . The cur r ent sensi ng r esi st or f or t h i s su pp l y i s
R1726 . Wh en t he vol t age acr oss t hi s r esi st or b ecomes
h i g h enoug h t o t ur n on Q1721, base dr i ve t o t he ser i es
pass t r ansi st or i n t he p ower mo d ul e i s r e d uced and t he
su p pl y becomes cur r ent l i mi t e d . Shut down of t he su pp l y
d ue t o over vol t age, occur s at - 18. 7 V. The power mo dul e
su pp l i es - 33. 5 V do t hr oug h co nt act s 8‘ and 8’ f o r t hi s
suppl y .
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+25 V Suppl y. The t wo 25 V ac wi ndi ngs and t he 17 . 5 V
ac wi ndi ng ar e eac h co nn ect ed t o f ul l wave b r i dge
r ect i f i er s . The r ect i f i er out pu t s ar e connect e d i n ser i es t o
pr ovi de app r oxi mat el y pl us and mi nus 40 V. Thi s d o
out put power s t he +25 V a nd - 25 V ser i es r egul at or
ci r cui t r y . Tr ansi st or s Q1640 and Q1642 ma k e up t he
d i f f er e nt i al ampl i f i er f or t he +25 V suppl y . The +15 V
r ef er ence i s ap pl i ed t o t h e base of Q1640 . The +25 V
f eedbac k f or vol t age se nsi n g i s connect ed t hr ough R1644
t o t he base of Q1642. Th e ser i es pass t r ansi st or i s d r i ve n
by Q1642 t hr oug h Q1650 and Q1660. The cur r ent l i mi t
sensi ng r esi st or i s R1663 . Wh en t he vol t age acr oss t h i s
r esi st or i s h i g h enoug h t o t ur n on Q1652, base dr i ve t ot he
ser i es p ass t r ansi st or i s r educe d an d cur r ent l i mi t i ng
occ ur s . I f t h e out put vol t age dr ops app r oxi mat el y 27 V
bel owt h e r awsu pp l y, VR1652 t ur ns ¿· Q1652, l i mi t i ng t he
cur r ent . Thi s i s ± f ol dbac k over l oad saf et y act i on . I f t he
suppl y out put vol t age moves i n ± posi t i ve d i r ect i o n , t he
cr owbar ci r cui t Q1677, act i vat es at +31 . 5 V di sabl i ng al l
p osi t i ve su pp l i es except t he +5 V.

- 25 V Su ppl y . Tr ansi st or s Q1742 and Q1740 f or m ±
d i f f er e nt i al amp l i f i er f or t he - 25 Vsu p pl y . The - 25 V i s
sensed t hr oug h R1744 and r ef er e nced t o t he +15 Vsuppl y
by R1742 . The bases of t hedi f f er e nt i al ampl i f i er oper at eat
± zer o vol t age l evel . Chan ges i n t he out put l evel ar e
ampl i f i e d t o d r i ve 01750 and Q1760 whi c h cont r ol t he
power modul e ser i es p ass t r ansi st or . Thi s pr ovi des - 25 V
s upp l y r egul at i on . Cur r ent l i mi t i ng i s ac hi eve d by t he
vol t age dr o p acr oss R1763 . As t h e c ur r ent i ncr eases
beyond saf e l i mi t s, Q1752 t ur ns on, r e d uci ng d r i ve t o t he
ser i es p ass t r ansi st or . I f t h e out put vol t age r i ses t o
appr oxi mat el y 27 V above t he r aw s up p l y, VR1752 t ur ns
on Q1752, l i mi t i ng t he cur r ent . Th i s pr ovi des f ol d bac k
over l oad pr ot ect i on . Over vol t age co ndi t i ons occu r at
a ppr oxi mat el y - 31 . 5 V when act uat i o n of t he cr owba r
ci r cui t di sabl es al l negat i ve su pp l i es .

+5 V Suppl y . The +5 Vdo i s suppl i ed f r om+11 . 5 Vdo
f r om t he p ower modul e t hr o ug h r eg ul at or U1690 . Thi s
r egul at or al so p r ovi des s hor t ci r cui t l i mi t at app r oxi mat el y
750 mA.



I nt r oduct i on

The p er f or mance c h ec k pr oce d ur e chec k s t he el ec-
t r i cal p er f or mance r e qu i r ement s l i st ed i n t he Speci f i ca-
t i o n sect i on i n t hi s manual . Per f or m t he Adj ust ment
p r ocedur e i f t he i nst r ument f ai l s t o meet t hese c hec k s . I f
r ecal i br at i o n d oes not cor r ect t he d i scr ep ancy, t r ou bl e-
s hoot i ng i s i nd i cat ed . Thi s p r ocedur e may be u sed t o
d et er mi ne acce pt abi l i t y of per f or mance i n an i ncomi ng
i ns p ect i on f aci l i t y .

For co nveni ence, ma n y st eps i n t he p r ocedur e chec k
t he p er f or mance of t h i s i nst r ume nt at onl y oneval ue i n t he
speci f i ed per f or ma nce r a nge . Per f or mance r e q ui r eme nt s
f or var i ous t emper at ur e r anges ar e l i st ed i n t hi s pr oce-
dur e . Wh en per f or mi n g t he p r oce d ur e, u se o nl yt he l i mi t s
l i st e d f or t he ambi ent t emper at ur e t hat t he i nst r ume nt i s
oper at i ng i n .
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CAL I BRATI ON PROCEDURE

PERFORMANCE CHECK PROCEDURE

Tabl e 4- 1

Cal i br at i o n I nt e r val

To ensur e i nst r ume nt accur acy, chec k t h e cal i br at i o n
ever y 2000 h our s of o per at i on or at ± mi n i mumof ever y si x
mont hs i f used i nf r eq uent l y .

Ser vi ces Avai l abl e

TEST EQUI PMENT REQUI RED

Te kt r oni x I nc . pr ovi des compl et e i nst r ument r epai r and
ad j ust ment at l ocal f i el d ser vi ce cent er s and at t he f act or y
ser vi ce cent er . Co nt act your l ocal Te kt r oni xf i el d of f i ceor
r e pr ese nt at i ve f or f ur t her i nf or mat i o n .

Test Equi pment Req ui r ed

Sect i on 4- FG504 ( SN ’ 040000 & UP)

The f ol l owi ng t est equi pment or equi val ent i s
suggest ed t o p er f or m t he Per f or mance Chec k and Adj u st -
ment Pr ocedu r e .

Descr i pt i on Per f or mance Req ui r ement s Appl i cat i ons Exampl e

Fr e qu ency Count er 150 Hz t o 40 MHz Fr e qu ency measur e- TEKTRONI X DC 504'
Accur acy one p ar t i n 105 ment s .

Osci l l oscope Syst em 200 MHz ba nd pass ( ver t i cal ) Waves hape and TEKTRONI X 7704
1 mV/ di v at 60 Hz ampl i t u de measur e- TEKTRONI X 7‘ 16‘ b
5 mV/ di v t o 5 V/ di v ment s TEKTRONI X 7‘ 13 6

TEKTRONI X 7’ 80"

Power Modul e Al l t est s Compar t ment s f or t he
FG504 ( 2) and ot her

TM500- Ser i es eq ui pme nt
used i n t h i s pr oce d ur e .

Funct i on Ge ner at or Tr i angl e, Si ne, and Squar e Tr i gger si g nal and TEKTRONI X FG502'
wave out put . 100 Hz t o 10 MHz ; ph ase l oc k
10 V Á- Á i nt o 50 ©

Di gi t al Vol t met er Ranges ±25 Vdc Power su ppl y TEKTRONI X DM502'
Accur acy ±1° / ¿ measur ement s -

Power Suppl y 0- 10 V Sweep r a nge TEKTRONI X PS 501- 1 -

Di st or t i on Anal yzer 20 Hz t o 40 kHz 10 MHz Si ne wave and HEWLETT PACKARD
modul at i on di st or t i on Model 334‘
ch ec ks



Cal i br at i on Pr ocedur e- FG504 ( SNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 040000 & UP)

Per f or mance Chec k

± Req ui r es ± TM 500- Ser i es power mo dul e .

Å Req u i r es ± TEKTRONI X 7000- Ser i es Mai nf r ame.

Tabl e 4- 1 ( cont )

Descr i pt i on Per f or mance Requi r ement s Appl i cat i o ns Exampl e

Spect r um Anal yzer 1- 40 MHz Si ne wave h ar moni c TEKTRONI X

c hec k Model 71- 12

( Opt i o nal )

10 § p r obe To mat c h osci l l osco p e TEKTRONI X ¡ 6106

i nput . Par t No . 010- 6106- 01 .

1 § pr obes ( 2) To mat c h osci l l oscope TEKTRONI X ¡ 6101

i n put Par t No. 010- 6101- 01 .

50 © Ter mi nat i on Bnc co nn ect or s Te kt r oni x Par t No .

011- 0049- 01 .

50 ©At t e nu at or 10 §, b nc connect or s Te kt r oni x Par t No .

011- 0059- 02 .

Cabl e ( 3) 42" , 50 ©, Te k t r oni x Par t No .

bnc co nnect or s 012- 0057- 01 .

Adapt er Bnc f emal e t o b nc f emal e Te kt r oni x Par t No .

103- 0028- 00.

Ext ender To mat c h power modul e Te kt r oni x Par t No .

Ca bl es ( 2)

™

and FG504 connect or s

™ ™
067- 0645- 02 .



Pr el i mi nar y Pr ocedur e

1 . En su r e t hat t he cor r ect n omi nal l i ne sel ect or bl oc k

has been i nst al l ed on t he l i ne sel ect or pi ns on t he power

modul e i nt er f ace boar d, and t hat t he r egul at i ng r ange

sel ect ed i ncl udes t he appl i ed l i ne vol t age . Ref er t o t he

I nst al l at i on sect i o n of t he powe r modul e ma nu al .

2 . En sur e t hat al l t est equi pment i s adapt ed t o t he

appl i e d l i ne vol t age .

3. I nst al l t he FG 504 i nt o t he power modul e and, i f

appl i cabl e, i nst al l - t he TM500- Ser i es t est equ i pment i nt o

t he t est equi pment power modul e .

4 . Co nn ect t he equi pment under t est and t he t est

equ i pment t ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± sui t abl e l i ne vol t age sour ce . Tur n on al l

equi pme nt and al l owat l east an hour f or t he eq ui pment t o

st abi l i ze .

REV ‘ APR 1980

PROCEDURE

1 . Di al Al i gnment , Accur acy, Resol ut i on, and

Fr e quency Range

±. Set t he FG504 cont r ol s as f ol l ows :

HOLD/ RUN pus hb ut t on

	

Out

FREQUENCY Hz

( START) d i al

	

40

Cal i br at i on Pr ocedur e- FG504 ( SN ’ 040000 & UP)

Per f or mance Check

b. Co nn ect t he OUTPUT co nn ect or t hr oug h ± 50 ©

coaxi al cabl e and 50 © t er mi nat i on t o t he i np ut of ±

f r equency count er .

c. Chec k t hat t he FG 504 out put f r eq ue ncy as

measur ed by t he count er i s 40 MHz ±6 ¿/¿.

d . Set t he MULTI PLI ER swi t c h t o 105 set t i ng an d chec k

t hat t he count er r eads 4 MHz ±3%.

e . Chec k t hat t he FREQUENCY Hzdi al set t i ng vsout put

f r eque ncy i s wi t h i n t he s peci f i ed accur acy at eac h of t he

r emai n i n g posi t i ons of t he MULTI PL I ER swi t c h ( f 3° /¿ of

f ul l sc µ. l e, . 001 Hz t o 4 MHz ; t 6° / ¿ of f ul l scal e, 4 MHz t o

40 MHz) .

f . Set t he FREQUENCY Hz di al t o 20 and c hec k t hat t he

out put f r eq ue ncy as i ndi cat ed on t he count er i s wi t h i n t he

s pe, -. i f i ed accur acy on eac h r ange set t i ng of t he MUL-

TI PL I ER swi t c h .

g . Set t he FREQUENCY Hz di al t o 1 and c hec k t hat t he

out put f r eq uency as i ndi cat e d on t he count er i s wi t h i n t he

s peci f i e d accur acy on eac h r a nge set t i ng of t he MUL-

¤™PL I ER swi t c h.

2. St abi l i t y

43

STOP d i al

MUL TI PL I ER

40 ±. Set t h e FG504 co nt r ol s

106
as f ol l ows :

FREQUENCY VERNI ER HOL D/ RUN p us h but t on Out

( VAR) Fu l l y µÉ FREQUENCY Hz

TRI GGER- FREE RUN ( START) di al 40

pus hb ut t on ™ · STOP di al 40

LEVEL cont r ol Mi dr ange MULTI PL I ER 10 3

SWEEP p us hbut t ons Out FREQUENCY VERNI ER

Squar e- wave pus hbut t on I n ( VAR) Ful l y cw

OFFSET co nt r ol Pushed i n and TRI GGER/ FREE RUN

mi dr ange pus hbut t on FREE RUN

PHASE cont r ol Mi d r a nge LEVEL co nt r ol Mi dr ange

SWEEP DURATI ON SWEEP pus hbut t ons Out

r ot ar y swi t c h OFF Waves hape pus hbut t ons I n

VARi abl e Ful l y ccw OFFSET cont r ol I n

RI SE and FALL TI ME PHASE co nt r ol Mi d r ange

swi t c h FI XED SWEEP DURATI ON

VARi abl e Ful l y ccw swi t c h Of f

ATTENUATOR ( dB) 0
VARi abl e Ful l y cw

VARi abl e Ful l y µÉ RI SE and FALL TI ME

TRI G LEVEL Mi dr ange swi t c h FI X ED

SYMMETRY Pus hed i n and mi dr ange VARi a bl e Ful l y cw
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Per f or mance Chec k

ATTENUATOR ( dB)

	

OdB

VARi abl e

	

Ful l y cw
TRI G LEVEL

	

Mi d r ange

SYMMETRY Mi d r a nge

b . Connect t he FG504 out put t hr oug h ± 50 © coaxi al
cabl e and ± 50 © t er mi nat i o n t o t he i n p ut of ± f r equency
count er . Chec k t h at t he out p ut f r eq uency of t he FG504
does not var y mor e t han 0. 05 ¿/¿ i n t en mi nut es and n ot
mor e t han 0. 1 ¿/¿ f or one h our .

3. STOP FREQuency Di al Accur acy

±. Set t he FG504 co nt r ol s as f ol l ows:

HOLD/ RUN pus hbut t o n	 Out
FREQUENCY Hz

( START) d i al

	

20
STOP d i al

	

40

MULTI PL I ER 103

FREQUENCY VERNI ER
( VAR)

	

Ful l y cw
TRI GGER/ FREE RUN

pus hbut t on

	

FREE RUN

LEVEL cont r ol

	

Mi dr ange

SWEEP pus hbut t ons

	

STOP FREQ i n
Waves hape p us hbut t ons

	

Si ne Wave i n

OFFSET cont r ol

	

Pus h ed i n

PHASE cont r ol

	

Mi dr a nge

SWEEP DURATI ON

swi t c h

	

l o s

VARi abl e

	

Ful l y ccw
R I S E an d FALL TI ME

swi t c h

	

FI XED

VARi abl e

	

Ful l y ccw

ATTENUATOR ( dB)

	

0
VARi abl e

	

Ful l y µÉ
TRI G LEVEL

	

Mi d r ange

SYMMETRY

	

Pus hed i n and mi dr ange

b . Co nn ect t he FG504 OUTPUTt hr oug h ± 50 ©cabl e
and ± 50 ©t er mi nat i on t ot he i np ut of af r e q ue ncycount er .
Chec k t hat t he out put f r eque ncy of t he FG 504i swi t hi n5%
of t he d i f f er e nce bet ween t he st ar t an d st op f r eq uenci es
p l us t he FREQUENCY Hz ( START) di al er r or .

4 . Maxi mum Ranges f or Swee p Fr e que ncy and VCF

Modes

4- 4

±. Set t h e FG504 co nt r ol s as f ol l ows :

HOLD/ RUN pus h but t on

	

RUN

FREQUENCY Hz

( START) d i al

	

40
STOP di al

	

40

b . Connect t he OUTPUTt h r oug h ± 50 ©coaxi al cabl e
and ± 50 ©t er mi nat i on t o t he i np ut of a f r equency count er .
Ver i f y t hat t he out p ut f r equency i s over 40 MHz . Connect
t he out put of t he power su ppl y t o t he VCF i nput an d appl y
± negat i ve vol t age . Ver i f y t hat t he out p ut f r equency goes
t o l ess t han 0. 08 MHz bef or e t he ap pl i ed vol t age r eac hes
- 9. 9 V. Di sconnect t he power suppl y .

c . Set t he FREQUENCY Hz ( START) di al t o t he l owest
f r equency en d of t he d i al . Set t he MULTI PL I ER t o 10 5 .

Usi ng t h e FREQUENCYVERNI ER, set t he out p ut f r eque n-
cy bel ow 0. 004 MHz . Set t he SWEEP DURATI ON t o 10
seconds, pr ess t he STOP FREQbut t on i n an d ver i f y t hat
t he out put f r eq ue ncy i s eq ual t o or over 4. 0 MHz .

• Ÿ¤•

To ver i f y t he exact st ar t and st op f r equenci es i n t he
swept f r equency mode, i t wi l l be necessar y t o use ±
spect r um anal yzer .

5. LI Near SWEEP OUTPUT Ampl i t u d e Accur acy

±. Set t he FG504 co nt r ol s as f ol l ows :

HOLD/ RUN pus h but t on

	

RUN
FREQUENCY Hz

( START) di al

	

1 . 0

STOP d i al

	

40

MULTI PL I ER 10°

FREQUENCY VERNI ER

( VAR)

	

Ful l y cw
TRI GGER/ FREE RUN

pus hbut t on

	

FREE RUN

REV œ‘ ¥ 1981

MULTI PL I ER 106

FREQUENCY VERNI ER

( VAR) Fu l l y cw

TRI GGER/ FREE RUN

p us hbut t on FREE RUN

LEVEL co nt r ol Mi d r a nge

SWEEP p us hb ut t o ns Out
Waves hape pus hbut t ons Si ne Wave I n

OFFSET cont r ol Mi dr a nge

PHASE co nt r ol Mi dr ange

SWEEP DURATI ON

swi t c h Of f

VARi abl e Ful l y ccw
RI SE and FALL TI ME

swi t c h FI XED

VARi abl e Ful l y ccw

ATTENUATOR ( d B) 0 dB

VARi abl e Ful l y cw

TRI G LEVEL Mi dr ange

SYMMETRY Mi dr ange



LEVEL cont r ol

	

Mi dr ange

SWEEP pus hb ut t o ns

	

FREE RUN
Waves hape pus hbut t ons

	

Sq uar e wave

OFFSET cont r ol

	

Mi dr a nge

PHASE co nt r ol

	

Mi dr ange

SWEEP DURATI ON

swi t c h	 0 . 1 ms
VARi abl e

	

Fu l l y ccw

RI SE an d FALL TI ME
swi t c h

	

FI XED

VARi abl e

	

Ful l y ccw

ATTENUATOR ( d B)

	

OdB

VARi abl e

	

Ful l y cw

TRI G LEVEL

	

Mi dr a nge

SYMMETRY Mi dr a nge

b. Connect an unt er mi nat ed coaxi al cabl e f r om t he L I N
SWEEP OUTPUT j ac k t o t he osci l l osco pe ver t i cal i nput .
Ver i f y t hat t he out put si gnal var i es f r om0 V t o 10 V f 5° / zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿
f r om100 seco nds t o 1 ms and ±10¿/¿ f r om 1 ms t o 0. 1 ms .

c . Pr ess t he TRI G SWP but t o n i n . Chec k f or one swee p

eac h t i me t he MAN but t on i s pr essed. Connect ± 100 Hz
si ne wave si gnal f r om t he f u nct i o n ge ner at or t o t he
SWEEP TRI G I NPUT j ac k an d adj ust t he out p ut si gnal t o
1 V Á- p . Ver i f y t hat t he FG 504 swee p ge ner at or ca n be
t r i gger ed on t hi s wavef or m by adj ust i ng t he TRI G LEVEL
kn ob.

6. Out put Ampl i t ude, Fl at ness, Of f set , and

At t enuat or Accur acy

±. Set t he FG504 co nt r ol s as f ol l ows :

Cal i br at i on Pr ocedur e- FG504 ( SN ’ 040000 & UP)

Per f or mance Check

ATTENUATOR ( dB)

	

0

VARi a bl e

	

Ful l y cw

TRI G LEVEL

	

Mi dr a nge

SYMMETRY Mi d r a nge

b . Co nn ect t he out put of t he FG504 t o t he do coupl ed
ver t i cal i np ut of t he osci l l osco pe t h r o ugh ± 50 ©unt er -
mi nat ed cabl e . Chec k t hat t h e out put i s at l east 30 VÁ- Áon
al l MULTI PL I ER r anges . Ver i f y t hat t he ATTENUATOR

VARi abl e co nt r ol wi l l r ed uce t he out p ut t o 3. 0 V Á- p.
Ret ur n t he VARi abl e co nt r ol t o f ul l y cw. Connect ± 50 ©
t er mi nat i on at t he scope en d of t he 50 © out put cabl e.
Ver i f y t hat t he out put amp l i t ude var i es l ess t han ±6¿/¿ on al l
r anges f or al l t h r ee wave s hapes . Ver i f y t hat t he out put

amp l i t ude var i es l ess t han ±11 ¿/ ¿ f r om 40 kHz t o 40 MHz
( ±1 d B) . Ver i f y t hat t he t h r ee wave s h apes have t he same
ampl i t udes, ±0 . 5 dB at 10 kHz . Set t he ATTENUATORt o

eac h st ep and ver i f y t h at t he accur acy at eac h st ep i s
wi t h i n ±0. 5 dB per d ecade. Remove t he 550 ©t er mi na-
t i on . Wi t h t he ATTENUATOR at - 50 dB, pul l out t he
OFFSET co nt r ol and var y i t f r omone en d of r ot at i on t ot he

ot her . Ver i f y t h at t he out put c han ges f r om +7 . 5 V t o
- 7 . 5 V wi t h t he out put unt er mi nat ed.

7. Out put Wavef or ms ( Tr i angl e Symmet r y, Si ne

Wave Di st or t i on, Squar e Wave Ri se and Fal l Ti me)

±. Set t he FG504 co nt r ol s as f ol l ows :

b . Set t he osci l l oscope cont r ol s t o di spl ay t wo cycl es of
t he wavef or m acr oss t he gr at i cul e . Usi ng t he del ayed

45

HOLD/ RUN pus hbut t on RUN

FREQUENCY Hz

( START) di al 10
STOP d i al 40

MULTI PL I ER 10 5

FREQUENCY VERNI ER
( VAR) Ful l y cw

TRI GGER/ FREE RUN

pus h but t on FREE RUN

LEVEL co nt r ol Mi dr ange

SWEEP pus hb ut t o ns Out

Waves ha pe pus h but t ons Squar e Wave
OFFSET co nt r ol Mi dr ange

PHASE cont r ol Mi d r a nge

SWEEP DURATI ON

swi t c h OFF

VARi abl e Ful l y ccw

RI SE an d FALL TI ME

swi t c h FI XED

VARi abl e Ful l y ccw

HOLD/ RUN pus h but t on RUN

FREQUENCY Hz

( START) di al 10

STOP di al 40

MULTI PL I ER 10"

FREQUENCY VERNI ER

( VAR) Ful l y cw

TRI GGER/ FREE RUN

p us hbut t on FREE RUN

LEVEL cont r ol Mi dr ange

SWEEP pus h but t ons Out

Waves hape pus h but t ons Tr i angl e I n

OFFSET co nt r ol Mi dr a nge

PHASE co nt r ol Mi dr ange

SWEEP DURATI ON

swi t c h OFF

VARi abl e Ful l y cw

RI SE a nd FALL TI ME

swi t c h FI X ED

VARi abl e Ful l y ccw

ATTENUATOR ( dB) O dB

VARi abl e Ful l y cw

TRI G LEVEL Mi dr a n ge

SYMMETRY Mi d r ange
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Pe r f or mance Chec k

sweep, measur e t he t i me di f f er e nce bet wee n ± posi t i ve

pea k an d t he next negat i ve pea k of t h e wavef or m. Next

measur e t he t i me di f f er e nce bet ween t h e negat i ve pea k
an d t he next posi t i ve pea k ( ±1 ¿/¿ ) .

c . Pus h i n t he si ne wave but t on . Connect t he out put
t hr oug h ± 50 ©cabl e a nd ± 50 © t er mi nat i on t o t he si ne
wave di st or t i o n an al yzer . Ver i f y t hat t he si ne wave di st or -

t i on i s 0. 5 ¿/¿ or l ess . Remove t he 50 © t er mi nat i on an d
move t he cabl e f r om t he scope i nput an d connect i t t o t he
i n put of t he s pect r um a nal yzer . Set t he MULTI PL I ER t o 105

and ver i f y t hat t he gr eat est har mo n i c i s at l east 30 dB
down f r om t he f un dament al .

d. Pr ess t he squar e wave bu t t on i n . Move t he out p u t
cabl e f r om t he s pect r umanal yze r , add ± 50 © t er mi nat i on,

and co nnect i t t o t he ver t i cal i nput of t he osci l l oscope . Set
t he MULTI PL I ER swi t ch t o 10 4 . Set t he osci l l oscope con-

t r ol s as r equi r ed a nd ver i f y t he r i se and f al l t i mes of t he

sq uar e wave . ( Accur acy wi t h i n ±30%of i ndi cat ed t i me wi t h
Var i abl e co n t r ol f u l l y ccw, 10% t o 90% of t he di spl ayed

wavef or m. ) Ver i f y t hat t he aber r at i ons on t he wavef or m do

not exceed 5% +30 mV. Change t he RI SE a nd FALL TI ME

swi t c h t o 10 ns and ver i f y t hat t he VARi abl e cont r ol has ±
t en t o one r ange ( 10 ns t o 100 ns) .

8 . AMModul at i on and Di st or t i on

4- 6

±. Set t he FG 504 co n t r ol s as f ol l ows :

b . Connect ± 1 kHz, 5 V Á- Á si ne wave f r om a f unct i on
gener at or t h r oug h ± 50 © cabl e t er mi n at ed i n 50 © t o t he

FG 504 AM I NPUT. Re duce t he FG 504 out put t o 70%

modul at i on . Connect t he FG504 out put t o t he AMi n put of

t he di st or t i o n anal yzer . The di st or t i on s houl d be 5° /¿ o r l ess .

9 . TRI Gger ed, GATEd, and PHASELOCKOper at i on

± . Set t he FG 504 co n t r ol s as f ol l ows :

b . Connect t he OUT PUT f r om t he FG 504 t hr oug h ±

50 © coaxi al cabl e t o t he ver t i cal i n put of t he osci l l osco pe .

Connect ± 1 V Á- Á 200 Hz si n e wave t o t he T RI GGER

sect i on I NPUTof t he FG 504 . Ad j ust t he LEVEL co n t r ol f or
± t r i gger e d out put f r om t he FG 504. Rot at e t he FG 504

LEVEL cont r ol cl oc k wi se t o t he œ‘ • Å±™ posi t i on . Ver i f y

t hat t he FG 504 put s out o ne cycl e of si gnal eac h t i me t he

œ‘ • Å±™ but t o n i s pr esse d .

c . Pr ess t he GATE but t on i n . Ver i f yt hat t he FG 504 put s

out ± cont i nuous si gnal when t he œ‘ • Å±™ but t on i s
pus hed . Rot at e t he LEVEL cont r ol cou n t er cl oc kwi se u nt i l

t he FG 504 out put si g nal i s gat ed on and of f at t he 200 Hz

r at e .

d . Pr ess t h e PHAS E LOCK but t on i n . Set t he FRE-
QUENCY Hz START kn ob t o 20. Set t he MULTI PL I ER
k nob t o 10' . Set t he ext er nal si g nal ge ner at or t o 20 kHz at

1 VÁ- p . Set t he PHASEco nt r ol t o mi dr ange an d adj ust t he

LEVEL cont r ol f or ± ph ase l oc ked si gnal . Var y t he

REV œ‘ ¥ 198 2

HOL D/ RUN pus hbut t on RUN

FREQUENCY Hz

( STA RT) di al 20

STOP di al 40

MULTI PLI ER 101

FREQUENCY VERN I ER

( VA R) Ful l y cw

TRI GGER/ FREE RUN

pus h but t on FREE RUN

LEVEL cont r ol Mi d r ange

SWEEP pus h but t o ns Ou t

Waves hape pus hb ut t ons Si ne Wave I n

OFFSET co n t r ol Mi d r ange

PHASE cont r ol Mi d r ange

SWEEP DURATI ON

swi t c h Of f

VARi abl e Ful l y ccw

RI SE and FALL TI ME

swi t c h FI XED

VARi abl e Ful l y ccw

ATTENUATOR ( d B) 0 dB
VARi abl e Ful l y cw

TRI G LEVEL Mi dr a nge

SYMMETRY Mi d r ange

HOLD/ RUN p us h but t o n RUN

FREQUENCY Hz

( START) d i al 20

STOP d i al 40

MULTI PL I ER 10 2

FREQUENCY VERN I ER

( VAR) Ful l y cw

TRI GGER/ FREE RUN

pus hbut t on T RI GGER I n

LEVEL cont r ol Adj ust f or Tr i gger ed

oper at i on

SWEEP pus hbut t o ns Out

Waves hape pus hbut t ons Si ne wave

OFFSET cont r ol Mi d r a nge

PHASE cont r ol Mi dr a nge

SWEEP DURATI ON
swi t c h Of f

VARi abl e Ful l y cw

RI SE and FALL TI ME

swi t c h FI XED

VARi abl e Ful l y ccw

ATTENUATOR ( d B) 0 dB

VARi abl e Ful l y cw

TRI G LEVEL Mi dr ange

SYMMETRY Mi dr ange



i ncomi ng si gn al f r om 10 t o 30 kHz and ver i f y t hat t he
si gnal f r omt he FG504 l ocks vvj t h t hei ncomi ng si gnal over
t he ent i r e r a nge .

10 . TRI Gger OUTPUT and HOLD Oper at i o nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

±. Set t he FG504 cont r ol s as f ol l ows :

Cal i br at i o n Pr ocedur e- FG504 ( SN 8040000 & UP)

Per f o rmance Chec k

swi t c h	 Of f

VARi abl e

	

Ful l y ccw
RI SE an d FALL TI ME

swi t c h

	

FI X ED

VARi abl e

	

Ful l y ccw

ATTENUATOR ( d B)

	

O dB

VARi abl e

	

Ful l y cw
TRI G LEVEL

	

Mi dr ange

SYMMETRY Mi d r a nge

b. Co nn ect t he TRI Gger OUTPUT t hr oug h an unt er -
mi nat ed cabl e t o t he ver t i cal i np ut of t he osci l l oscope .
Ver i f y t hat t he si gn al var i es f r om 0 V t o 2. 0 V or mor e .

c . Di sconn ect t he 50 © cabl e f r om t he TRI Gger OUT-
PUT and co nn ect i t t o t he OUTPUT con nect or . Set t he
MULTI PL I ER swi t c h t o 10- 2 . Wh en t he out p ut wavef o rm
r eac hes ± maxi mump osi t i ve or negat i ve p ea k , p us h i n t he
HOLDbut t on and not e t hat t he out put si g nal st ops at t hat
p oi nt . Ver i f y t hat t he out put vol t age d r i f t s l ess t han 10¿/¿ of
t he " st o pped" vol t age ampl i t ude i n one h o ur .

HOLD/ RUN pus hbut t o n RUN

FREQUENCY Hz

( START) di al 10

STOP di al 40
MULTI PL I ER 102

FREQUENCY VERNI ER

( VAR) Ful l y cw

TRI GGER/ FREE RUN
p us hb ut t o n FREE RUN

LEVEL co nt r ol Mi dr a n ge

SWEEP pus hb ut t o ns Out
Waves ha pe p us h but t ons Si n e wave

OFFSET cont r ol Mi dr ange

PHASE cont r ol Mi dr a nge

SWEEP DURATI ON
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Adj ust ment Pr ocedur e

I nt r oduct i on

Use t hi s Adj ust ment Pr ocedur e t o r est or e t he FG504t o

or i gi nal per f or mance r equi r ement s . Thi s Adj ust ment

Pr ocedur e need not be per f or med unl ess t he i nst r ument
f ai l s t o meet t he Per f or mance Requi r ement s of t he
el ect r i cal char act er i st i cs l i st ed i n t he Speci f i cat i on sec-

t i on, or i f t he Per f or mance Check pr ocedur e cannot be
compl et ed sat i sf act or i l y . I f t he i nst r ument h as under gone

r epai r s, t he Adj ust ment Pr ocedur e i s r ecommen d ed .

Sat i sf act or y compl et i on of al l adj ust ment st eps i n t hi s

pr ocedur e ensur es t hat t he i nst r ument wi l l meet t he
Per f or mance Req ui r ement s.

Test Equi pment Requi r ed

Thet est equi pment ( or equi val ent ) l i st ed i nTabl e4- 1 i s
r equi r ed f or adj ust ment of t he FG504. Speci f i cat i ons
gi ven f or t he t est equi pment ar e t he mi ni mum necessar y

f or accur at e adj ust ment . Al l t est equi pment i s assumed t o

b e cor r ect l y cal i br at ed a n d oper at i ng wi t hi n
speci f i cat i ons .

I f ot her t est equi pment i s subst i t ut ed, cal i br at i on set up
may n eed t o be al t er ed t o meet t he r equi r ement s of t he
e q ui pme n t use d .

Pr e p ar at i on

4- 8

ADJUSTMENT PROCEDURE

Di sco nn ect t h e Power Modul e f r om t h e power i nput

sour ce . For access t o ±11 adj ust ment s, connect t he FG504
t hr ough ext ender cabl es t o ± TM 500- Ser i es power
modul e ( TM 503 or l ar ger ) . Ext ender cabl e connect or s
must be or i ent ed wi t h t he t op of one connect or t owar d t he
t op of t he FG504 and t he t op of t he ot her connect or

t owar d t he t op of t he power modul e ( do not at t empt t o
oper at e t he FG504 wi t h onl y one ext ender cabl e) .

NO¤•

One end of R14 shoul d be di sconnect ed f r om t he
ci r cui t r y t o pr event / ¯ t t er at l owf r equenci es when t he

FG504 i s oper at ed wi t h ext ender cabl es.

ADJUSTMENT PROCEDURE

I nst al l al l r equi r ed TM500- Ser i es t est equi pment i n

p ower modul es . Connect p ower modul es and ot her

power ed t est equi pment t o an ap pr opr i at e p ower i nput

sour ce ; t ur n t hemon and al l owat l east 30 mi nut es war mup
bef or e st ar t i ng t he adj ust ment p r ocedur e. Al l adj ust ment s
must be made at an ambi ent t emper at ur e b et ween +20° C
and +30° C.

Adj ust ment Locat i ons

Ref er t o adj ust ment l ocat i ons pul l out i n t hi s manual f or
l ocat i on of al l adj ust abl e component s and t est poi nt s
ment i oned i n t hi s p r ocedur e . Adj ust abl e component s ar e
l ocat ed at t he t op and bot h si des of t he FG 504 .

Pr el i mi nar y Cont r ol Set t i ngs

FREQUENCY Hz ( START)

STOP FREQ

HOLD/ RUN

MULTI PLI ER

FREQUENCY VERNI ER

TRI GGER
FREE RUN

TRI G

GATE

( P¹ ¿c º

MAN
LEVEL
STOP FREQ/ SWEEP
LOG SWP/ L I N SWP
TRI G SWP/ FREE RUN
Sq uar e wave p us h but t o n
Tr i angl e p us hb ut t on

Si ne wave pushbut t on

OFFSET ( PULL)

PHASE

SWEEP DURATI ON

VAR

RI SE AND FALL TI ME
VAR

ATTENUATOR ( dB)

VAR

MAN TRI G

TRI G LEVEL

SYMMETRY ( PULL)

1

40

HOLD ( i n)

10

Ful l y cw

Out

Out

Out
Out

Out

Mi d r an ge

SWEEP ( out )

L I N SWP ( out )

TR I G SWP ( o u t )

Of f ( out )

Of f ( o ut )

Of f ( out )

Of f ( i n)

Mi dr ange

OFF

Ful l y µµÉ
FI XED 56 n s

Ful l y ccw

0 dB

Ful l y µÉ
Out

Mi dr ange

Pushed i n, var i abl e

at mi d r ange



Pr ocedur e

NOzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤•

I n t h e f ol l owi ng p r oced u r e, t he t est osci l l osco pe
ve r t i cal i np ut r equi r ement s wi l l be i dent i f i ed as
Di f f er ent i al o r j ust I nput . Di f f er ent i al i ndi cat es a
syst em pr ovi di ng di f f er ent i al op er at i on wi t h at l east
1 mVl d¯ ½ sensi t i vi t y . Wh en ± t est osci l l oscop e i s
ment i o ned, use ± 60 MHz ( or gr eat er ) syst em wi t h
5 mV t o 5 V/ d¯ ½sensi t i vi t y ( 200 MHz f or st eps 12 and
14) .

1 . Set +15 V Suppl y ( R1605)

Set t he di gi t al vol t met er r a nge t o 20 Vdc . Connect t he
l owl evel t est l ead t o t he gr ound t est poi nt on t he Al MAI N
boar d. Connect t he h i g h i np ut t est l ead t o t he +15 V t est
p oi n t on t he ‘ 1 MAI N boar d. Chec k f or ± r eadi n g of +15 V
±30 mV. I f out si d e of t ol er a nce, ad j u st R1605 ( +15 VAd j )
f or cor r ect r eadi ng .

NO¤•

I f R1605 ( st e p 1) or R1705 ( st e p 2) set t i ngs r equi r e
adj ust men t , t he ent i r e adj ust men t p r oce dur e mu st
be per f or med.

2. Set - 15 V Suppl y ( R1705)

Move t he h i g h i np ut t est l ead t o t he - 15 Vt est poi nt on
t he ‘ 1 MAI N boar d. Chec k f or ± r eadi ng wi t hi n ±10 mVof
t he absol ut e val ue of t he +15 Vsu p pl y r eadi ng i n st ep 1 . I f
r eadi ng i s out of t ol er a n ce, adj ust R1705 ( - 15 V Adj ) .

3. Chec k Power Suppl y Vol t ages

Move t he h i g h i nput t est l ead t o t het est poi n t s ¿· t he ‘ 1
MAI N boar d and set t he vol t met e r r a nge swi t c h as
necessar y whi l e meas ur i ng t he f ol l owi ng su pp l i es f or
l i st ed t ol er a nce l i mi t s :

Suppl y

	

Tol er ance

+25 V

	

±0 . 5 V

- 25 V

	

+0 . 5 V, - 1 . 5 V
+5 V

	

±0 . 2 V

4. Chec k Power Suppl y Ri ppl e an d Noi se

Set t he Di f f er ent i al osci l l oscope Tr i gger t o L i ne, Ver -
t i cal I np ut Coup l i ng t o ac, and Ver t i cal Se nsi t i vi t y as
r e q ui r ed . Co nn ect ± 1 § pr obe t o eac h di f f er ent i al i np ut .
Connect t he - ( mi nus) i nput p r obe t i p t o t he FG504
chassi s gr ou nd . Connect t he + i n p ut pr obe t i p t o t he
ap pr o pr i at e t est poi nt s on t he ‘ 1 MAI N boar d. Chec k
r i ppl e and noi se accor di ng t o t he f ol l owi ng t abl e.

Cal i br at i o n Pr ocedur e- FG504 ( SN ’ 040000 & UP)

Adj ust ment Pr ocedu r e
Suppl y

	

Tol er ance

+15 V

	

Less t han 500 ¼V Á- Á
- 15 V

	

Less t ha n 500 ¼V Á- Á

+25 V

	

Less t ha n 5 mV Á- Á

- 25 V

	

Less t han 5 mV Á- Á

+5 V

	

Less t han 100 mV Á- Á

Di scon nect t he pr obes .

5. Adj ust Tr i a ngl e DC Level ( R360)

Set t he osci l l oscope ver t i cal i nput co up l i ng t o dc,
vol t s/ d i v t o 20 mV, var i abl e vol t s/ di v as r e qui r ed, t i me
base t o 0. 5 ms/ d i v, t r i gger sour ce t o ext er nal , an d t r i gge r
mo de t o aut o . Co n nect ± 10 § pr obe t o t he osci l l oscope
ver t i cal i np ut , t he p r obe gr ou nd cl i p t ot he FG504 c hassi s
gr ound and t he pr obe t i p t o ¤¡ 1 on t he FG504 ‘ 3 LOOP
boar d . Co nnect ± 50 © coaxi al cabl e f r om t he FG504
TRI G OUTPUT t o t he osci l l oscope ext er nal t r i gger i nput
co nn ect or . Pus h t he TRI GGER FREE RUN and t r i a ngl e
p us h but t ons i n . Rel ease t he HOLD/ RUN b ut t on t o RUN
( out ) an d set t he MULTI PL I ER t o 10' . Adj ust t h e os-
ci l l oscope f or an ext er nal l y t r i gge r ed 6- di vi si o n di s pl ay .
Set t h e osci l l osco p e ver t i cal i n put coupl i ng t o gr ou nd and
posi t i o n t he t r ace ver t i cal l y t o t he exact gr at i cul e cent er .
Set t h e ver t i cal i nput cou pl i n g t o d o and adj ust R360
( Tr i angl e d o L evel ) on t he ‘ 3 LOOP boa r d f or t r i a ngl e
pea ks equ al l y s paced above and bel ow gr at i cul e cent er .
Di sconn ect t he 10 § p r obe.

6. Adj ust Top Di al Wavef or mSymmet r y ( 1152)

Co nn ect ± 50 © coaxi al ca bl e f r om t he FG504 OUT-
PUT t er mi nal t o ± 50 © t er mi nat i o n co nn ect ed t o t he
osci l l osco pe ver t i cal i nput . Cha nge t he f ol l owi ng FG504
co nt r ol set t i ngs : Pu s h t he s quar e wave pus h but t on i n and
set t he FREQUENCY Hz ( START) di al t o 40 ( 40 kHz
squar e wave) . Set t he osci l l osco pe ve r t i cal f or ± 5 V/ di v
di spl ay ; set t i me/ d i v, var i abl e, and t r i gger i ng ( sour ce t o
I nt er nal ; l evel as r e qui r ed ) so t he n egat i ve- goi ng h al f -
cycl e of t he s q uar e wave j ust f i l l s t he gr at i cul e ar ea
h or i zont al l y . Swi t c h t he osci l l osco pe t r i gger sl op e f r om+
t o - whi l e ad j ust i ng R52 ( Top Di al SymCal ) on t he ‘ 3
LOOP boar d so t he hal ves of t he squa r e wave ar e exact l y
eq ual i n t i me ( R52 onl y af f ect s t h e p osi t i ve h al f ) . Set t he
osci l l oscope t r i gger sl ope t o +.

7. Adj ust Mi ni mumDi al Wavef or mSymmet r y ( R155)

Change t he FG504 FREQUENCY Hz ( START) di al
set t i ng t o ± p osi t i o n a pp r oxi mat el y h al f way bet ween ± . 1
and 1 on t he d i al and set t he MULTI PL I ER t o 10° . Ad j ust
t he osci l l osco pe sweep speed so t he p osi t i ve h al f of t he
wavef or mcycl e j ust f i l l s t he gr at i cul e h or i zont al l y. Swi t ch
t he osci l l oscope t r i gger sl ope f r om + t o - whi l e adj ust i ng
R155 ( Mi n Di al Sym Cal ) on t he ‘ 3 LOOP boar d so t he
h al ves of t he squar e wave ar e exact l y eq ual i n t i me ( R155
onl y af f ect s t he n egat i ve h al f of t he wavef or m) .
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Adj ust ment Pr ocedur e

8. Adj ust Low Di al Wavef or mSymmet r y ( R215)

Set t he FG504 FREQUENCY Hz ( START) d i al t o 1 and
t he MULTI PLI ER t o 10 . Set t he osci l l oscope f or d o
coupl ed nor mal t r i gger i ng and ad j ust sweep speed and
t r i gger l evel so one wavef or m cycl e j ust f i l l s t he gr at i cul e
hor i zont al l y . Adj ust R215 ( LF SymCal ) on t he ‘ 3 LOOP

boar d so t hat t he h al ves of t he squar e wave ar e exact l y
equal i n t i me . Di sconnect t he 50 0 cabl es and t er mi nat i on
f r om t he FG504 and osci l l oscope.

9. Check Di al Cal i br at i on ( R115, R145) and Adj ust

Mechani cal Al i gnment

±. Connect t he FG 504 TRI GOUTPUT t hr ough ± 50 ©
coaxi al cabl e t o ± 50 © t er mi nat i on at t he f r equency
count er i nput . Set t he FG 504 MULTI PLI ERt o 103 and t he

FREQUENCY Hz ( START) d i al t o . 1 ( f ul l y cw) . Adj ust
R115 ( Mi n Di al Cal ) on ‘ 3 LOOP boar d f or ± r eadi ng of
150 Hz t o 200 Hz on t he count er . Set t he FREQUENCYHz

( START) d i al t o 40 and ad j ust R145 ( §40 Cal ) on ‘ 3 LOOP

boar d f or ± count er d i spl ay of 40 . 0 kHz. Set t he FRE-

QUENCY Hz ( START) d i al t o 1 ; t hecount er di spl ay shoul d
be 1 . 0 kHz . I f t he r eadi ng i s cor r ect , ski p p ar t b and
pr oceed t o par t c ; i f n ot cor r ect , per f or m p ar t b.

b . Mechani cal di al adj ust ment : Use ± 1/ 16" Al l en

wr ench t o l oosen set scr ews on t he di al coupl i ng behi nd
t he f r ont panel . Use l ong nose p l i er s t o r ot at e R125
pot ent i omet er shaf t unt i l t he count er r eads 1 . 00 kHz . Wi t h

t he FREQUENCY Hz ( START) di al set t o 1, t i ght en t he

coupl i ng set scr ews .

µ. Set t he FREQUENCY Hz ( START) di al t o 30 and
check t hat STOP FREQ d i al wi l l r ot at e f ul l y ccwand st op
wi t h t he i ndex mar k al i gned wi t h t he i ndex mar k on t he
panel . I f al i gnment i s cor r ect , p r oceed t o p ar t e; i f not

cor r ect , p er f or m par t d .

d. Use ± 0. 050" Al l en wr ench t o l oosen t he STOPFREQ
knob set scr ews, t hen r emove t he knob. Tur n t he p ot en-

t i omet er shaf t t o t he ccw end and r e- i nst al l t he STOP
FREQknob so i ndex mar k i s al i gned wi t h f r ont panel i ndex
mar k . Ti ght en t he set scr ews .

e . Set t he STOP FREQd i al f ul l y ccwand check t hat i t

st ops wi t h i t s i ndex mar k wi t hi n appr oxi mat el y 5 degr ees
of 40 on t he FREQUENCY Hz ( START) d i al .

410

Th e mechani cal di al adj ust ment i n par t b must be

per f or me d wi t h t h e i nst r ument oper at i ng. Exer ci se

caut i on t o avoi d shor t i ng out ci r cui t r y wi t h Al l en
wr ench or pl i er s .

f . Rep eat st ep 9, p ar t s ± t hr ough e, as necessar y f or

cor r ect d i al cal i br at i on . Di sconnect t he 50 ©cabl e and
t er mi nat i on f r om t he FG504 and count er .

10 . Adj ust Resi dual Of f set ( R1140)

Set t he FG 504 ATTENUATOR ( dB) t o - 50 dB. Set al l
f r ont panel pushbut t ons t o t he OUTp osi t i on . Connect t he
FG504 OUTPUT t hr ough ± 50 © unt er mi nat ed coaxi al

cabl e t o ei t her t he osci l l oscope ver t i cal i nput or di gi t al

vol t met er i nput . Adj ust R1140 ( Of f set Bal ance) on ‘ 1
MAI N b oar d f or ± r eadi ng of zer o vol t s ±100 mV on t he
osci l l osco p e or vol t met er .

11 . Adj ust Zer o I nput Of f set ( R1015)

Set t he FG504 ATTENUATOR ( dB) t o t he 0 dB

posi t i on . Adj ust R1015 ( I nput Of f set ) on t he Al MAI N
boar d f or a r eadi ng of 0 V±100 mV on t he osci l l osco p e or

vol t met er . Di sconnect t he 50 © cabl e .

12 . Adj ust Out put I mpedance ( C1092)

Push t he FG504 squar e- wave p ushbut t on and t he

TRI GGERFREERUNp ushbut t oni n . Set t heMULTI PLI ER

t o 10 5 and t he FREQUENCY Hz ( START) di al t o 40 .

Connect t wo unt er mi nat ed 42- i nch 50 ©coaxi al cabl es i n

ser i es wi t h ± f emal e- t o- f emal e bnc adapt er ; connect one

end t o t he FG504 OUTPUT and t he ot her end t o t he

osci l l oscope ver t i cal i nput . Adj ust t he osci l l oscope ver -

t i cal sensi t i vi t y, t r i gger i ng ( Mode t o Aut o) and swee p

speed t o di spl ay at l east one comp l et e squar e wave cycl e

appr oxi mat el y 6- di vi si ons i n ampl i t ud e. Adj ust C1092

( Out put I mpedance) on t he ‘ 1 MAI N boar d f or mi ni mum

r ef l ect ed aber r at i on behi nd t he r i si ng an d f al l i ng edges of

t he squar e wave . Di sconnect t he 50 © cabl es f r om t he

FG 504 OUTPUT an d osci l l oscope ver t i cal i nput .

13. Adj ust Sq uar e Wave Ampl i t ude and DC Level

( R630, R641)

Connect t he FG504 OUTPUT t hr ough ± 50 ©coaxi al
cabl e t o ± 50 © t er mi nat i on at t he osci l l oscope ver t i cal
i nput . Set t he MULTI PLI ER t o 102

. Adj ust t he osci l l oscope

ver t i cal sensi t i vi t y, t r i gger i ng, and sweep s peed t o di spl ay
at l east one cycl e of t he sq uar e wave at ± cal i br at ed 2 Wdi v
ampl i t ud e . Adj ust R630 ( Sq Wave Amp l Adj ) on t he ‘ 1

MAI N b oar d f or ± p eak- t o- peak ampl i t ude of 15 V t o
15 . 9 V. Set t he osci l l oscope ver t i cal i n p ut coupl i ng t o
gr ound and cent er t he t r ace ver t i cal l y . Ret ur n ver t i cal
i nput coupl i ng t o d c, and adj ust R641 ( Sq Wave Of f set Adj )
on t he ‘ 1 MAI N boar d f or squar e wave posi t i ve and

n egat i ve peaks equal l y s p aced above and bel ow t he

gr at i cul e cent er . Di sconnect t he 50 ©cabl e and t er mi na-

t i on f r om t he FG504 and osci l l oscope.



14. Adj ust Out put Amp l i f i er Res po nse ( C922, C1090,

R950, R1050)

Connect t he FG 504 OUTPUT t hr oug hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 50 © coaxi al

cabl e t o ± 50 © t er mi nat i on at t he ver t i cal i n put of t he

osci l l osco pe .

Set t he FG 504 MULTI PL I ER t o 105 . Adj ust t he os-

ci l l osco pe ver t i cal se nsi t i vi t y a nd s wee p spee d t o di spl ay

one or mor e compl et e c ycl es of t he sq u ar e wave at about

6- di vi si ons amp l i t u de . Ad j ust t r i gger i ng t o vi ew t he

l ea d i ng e dge of t he posi t i v e- goi ng sl o pe . Adj ust C922 ( Sq

Comp Long Ter m) on t he ‘ 1 MAI N boar d f or opt i mu m

s quar e cor ner i n t he f i r st 100 ns f r omt h e r i si ng an d f al l i ng

e d ges . Ad j ust C1090 ( Sq Comp Shor t Ter m) on t h e ‘ 1

MAI N boar d f or opt i mum s q uar e cor ner wi t h aber r at i ons

l ess t ha n 5 ¿/ ¿ over t he f i r st 20 ns f r omt he r i si ng a nd f al l i ng

edges . Ad j ust R950 ( Sq Comp L eadi ng Ed ge) on t he ‘ 1

MAI N boar d f or mi ni mum r i se t i me, o pt i mum squ ar e

cor ner , and mi ni mumaber r at i ons over t hef i r st 20 nsf r om

t h e l eadi ng e dge . Ad j ust R1050 ( Sq Comp Tr ai l i ng Edge)

on t h e ‘ 1 MAI N boar d f or mi ni mum f al l t i me, o pt i mum

s qu ar e cor ner , and mi ni mu m aber r at i ons over t he f i r st

20 ns f r om t he t r ai l i ng edge . Chec k t h at r i se t i me an d f al l

t i me of t he squar e wave i s equal t o or l ess t han 6 ns .

Re peat st ep 14 as necessar y t o ac h i eve mi ni mum aber -

r at i ons ( e qual or l ess t han 5 ¿/¿ +30 mV) and r i se t i me of

equal or l ess t han 6 ns .

15 . Ad j ust Ampl i t ud e Fl at ness ( 8365, C325, C340)

Set FG 504 cont r ol s as f ol l ows :

SWEEP DURATI ON	 1 ms

VAR

	

F ul l y ccw

Tr i a n gl e pus h but t on

	

I n

FREQUENCY Hz ( START) 1

STOP F REQ

	

40

MULTI PL I ER 10'

FREQUENCY VERN I ER Fu l l y c w

RI SE and FALL TI ME

	

F I X ED <_6 ns

VAR

	

Ful l y ccw

ATTENUATOR ( dB)

	

0 d B

VAR

	

cw

TRI GGER

FREE RUN

	

™ ·

Al l ot her but t o ns

	

Out

Con n ect ± 50 © coa x i al cabl ef r om t he FG 504 L I NEAR

SWEEP OUTPUT t o t he osci l l oscope ex t er nal t r i gger

i nput . Set t h e t i me base swee p speed t o0 . 2 ms per di vi si on

and t r i gger ext er nal l y on t h e negat i ve sl o pe of t he

wavef or m. Ad j ust t he osci l l oscope ver t i cal sensi t i vi t yf or a

6- di vi si o n d i s p l ay . Set t he FG 504 MULTI PL I ER t o 10® .

Ad j ust t he SWEEP DURATI ON VARI A BLE so onl y one

envel o pe i s vi si bl e acr oss t h e e n t i r e h or i zo n t al gr at i cul e .

Ver t i cal l y cent er t he l ef t si de of t h i s e nvel ope . Ad j ust R365

( HF Loo p DC Le v el ) on t he ‘ 3 LOOP boar d so t hat t he
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r i g h t si d e of t h e envel o pe i s al so ver t i cal l y cent er ed on t h e

gr at i c u l e . Ad j ust C325 an d C340 ( HF Loo p Comp ) on t h e

‘ 3 LOOP boar d so t hat t he r est of t h e wavef or m i s

a pp r o x i mat el y symmet r i cal ar o un d t he cent er h or i zont al

gr at i cul e l i ne wi t h mi ni mum ampl i t u de i n t he cent er . ( See

F i gur e 4- 1 . ) Consi der abl e i nt er act i on exi st s bet ween C325

and C340 . Read j ust as necessar y t o obt ai n t he best

s ymmet r y an d amp l i t ud e f l at ness . Chec k t hat t he pea k - t o-

pea k ampl i t ud e of t he envel o pe i s bet ween 4. 5 d i vi si ons

a nd 7 . 5 d i vi si ons at al l poi nt s on t h e wavef or m. Set t he

FG 504 SWEEP DURATI ON t o of f .

F i g . 4- 1 . Amp l i t ude f l at ness c hec k .

16 . Ad j ust Si ne Fl at ness ( C857)

Pus h t h e si ne- wave p u s h but t on i n . Set t he FRE-

QUENCY Hz ( START) d i al t o 40 . Ad j ust C857 ( Si ne

Fl at ness) on t he ‘ 2 FUNCTI ON boar d f or ± 5 . 5 di vi si on

si ne- wave amp l i t ude . Di sconnect t he 50 © cabl es and

t er mi nat i on .

17 . Ad j ust Top Di al Cal i br at i on ( R145)

Set t he FG 504 MULTI PL I ER t o 10' . Set t he FRE-

QUENCY Hz ( START) di al t o exact l y 40 . Connect TRI G

OUT PUT t hr oug h ± coaxi al cabl e an d 50 © t er mi nat i on t o

± f r eq ue ncy count er . Ad j ust R145 ( § 40 Cal ) on t he ‘ 3

LOOP boar d f or ± r ea d i ng of 40 kHz wi t h i n ±3 ¿/ ¿
( ±1 . 2 kHz) . Change t he MUL TI PL I ER set t i ng t o 10" and

c hec k f or ± r eadi ng of 400 k Hz wi t h i n ±3¿/¿ ( ±12 k Hz) .

18 . Ad j ust 106 Range Ti mi ng ( C195)

Ch ange t he MULTI PL I ER t o 10` . Ad j ust C195 ( 40 MHz

Cal ) on t he ‘ 3 LOOP boar d f or ± r eadout of _>40 MHzi n al l

t hr ee f unct i o ns- squar e, t r i angl e, and si ne wave .

4- 1 1
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19 . Adj ust 105 Range Ti mi ng ( C242)

Ch ange t he FG504 MULTI PL I ER set t i ng t o 105 . Adj ust
C242 ( 4 MHz Cal ) on t he ‘ 3 LOOP boar d f or a r eadout of
4 MHz wi t hi n 3%¿ ( ±120 kHz) .

20. Adj ust 20 MHz Ti mi ng ( R128)

Set t he FREQUENCY Hz ( START) di al t o exact l y 20 .
Set t he MULTI PL I ER t o 10 6 . Adj ust R128 ( 20 MHz Cal ) on
t he ‘ 3 LOOP boar d f or ± f r eq ue ncy of 20 MHz wi t h i n
speci f i cat i o n l i mi t s ( 17. 6 MHz t o 22 . 4 MHz) f or al l t hr ee
f u nct i o ns- s q uar e, t r i angl e, and si newave) . NOTE:
20 MHz Cal wi l l i n t er act wi t h 40 MHz Cal .

21 . Chec k and Adj ust Hi g h Fr equency Di al Tr ac ki ng

( R128, C195, C325, C340)

Chec k t hat t he out p ut f r equency f r om4 MHzt o40 MHz
i s wi t h i n s peci f i cat i on l i mi t s f or al l t hr ee f un ct i o n
wavef or ms . I f di al t r ac k i ng i s not wi t h i n speci f i cat i o n
l i mi t s, i t may be necessar y t o sl i g ht l y r ead j ust R128
( 20 MHz Cal ) , C195( 40 MHz Cal ) , and C325 and C340 ( —F
Loo p Comp) t o ac h i eve p r oper di al accur acy . Opt i mum
t r ac k i ng wi l l r esul t i f C325 a nd C340 ( HF Loop Comp)
adj ust me nt s ar e p er f or med so as t o mai nt ai n symmet r i cal
ampl i t ud e f l at ness ar oun d t he gr at i cul e ver t i cal cent er
l i ne . Repeat st ep 15 and c hec k t hat ampl i t ude f l at ness i s
wi t h i n speci f i cat i on l i mi t s . I f n ecessar y, r epeat st eps 15
t hr oug h 21 .

22. Adj ust St op Fr equency Di al Range ( R10)

Wi t h t he FG 504 MULTI PL I ER at 10 6 , pus h t he STOP
FREQ/ SWEEP but t on i n t o STOP FREQ mode. Set
SWEEP DURATI ON t o 10 s and FREQUENCY Hz
( START) d i al t o 1 . Rot at e t he STOP FREQdi al so t hat t he
i n dex mar k p oi nt s t o 40 on t he FREQUENCY Hz ( START)
di al . Ch ange t he MULTI PL I ER set t i ng t o 10' and adj ust

R10 ( St op Fr eq Cal ) on t he ‘ 3 LOOPboar d f or af r e que ncy
of 40 kHz . Di sconnect t er mi nat i o n and cabl e f r om f r e-
q uency count er and FG504.

23. Adj ust L i near an d L ogar i t hmi c Swee p Ampl i t u de

( R1460, R1475)

Set t he osci l l oscope t i me b ase f or 2 ms/ d i vi si o n ,
t r i gger sour ce t o i nt er nal , and t h e ver t i cal f or do coupl ed
. 2 V/ di vi si o n sensi t i vi t y . Connect ± 10 § p r obe t o t he
osci l l oscope ve r t i cal i np ut , t he pr obe gr ou nd cl i p t o t he
FG504 c h assi s, and connect t he pr obe t i p t o ¡ 1500 p i n 1
Ramp on t he ‘ 2 FUNCTI ON boar d. Change t he FG504
SWEEP DURATI ONset t i n g t o 10 ms . Recor d t he vol t age
l evel di spl ayed on t he osci l l oscope . Rel ease t he FG504

STOP FREQ/ SWEEP but t on out t o t he SWEEPmo d e, and

ad j ust R1460 ( Ramp Pea k ) on t he ‘ 2 FUNCTI ON boar d
f or ± d i spl ay vol t age l evel at t he p ea k of t he r amp equal t o
t he p r evi ousl y r ecor ded vol t age . Pus h t he FG504 LOG

4- 1 2

SWP/ LI N but t on i n t o t he LOG SWP mode, and ad j u st
R1475 ( Log Pea k ) ¿· t he ‘ 2 FUNCTI ONboar d so t he p ea k
of t he l ogar i t h mi c r amp i s at t he same ampl i t ude as t he
or i gi nal l y r ecor ded vol t age . Set SWEEP DURATI ON t o
OFF.

24 . Adj ust Ri se and Fal l Ti me Symmet r y ( R610)

Co nn ect t he FG504 OUTPUT t hr oug h ± 50 © cabl e
an d ± 50 ©t er mi nat i o n t o t he osci l l osco pe ver t i cal i nput .
Pus h t he s q ua r e wave pus h but t on i n. Set t he œUL TI PL I ER
t o 10 ° , FREQUENCY Hz ( STA RT) di al t o 10, RI SE AND
FALL TI ME t o . 1 ¼s, and VAR RI SE AND FALL TI ME
co nt r ol f ul l y cw. Obt ai n ± wavef or m d i s pl ay of one
compl et e cycl e ce nt er ed ver t i cal l y and h or i zont al l y on t he

gr at i cul e. Adj ust R610( Ri sea nd Fal l Sym) ont heAl MAI N
boar d so t hat t he t op an d bot t om of t he wavef or m ar e
eq ual i n dur at i on .

25. Adj ust AM Bal ance ( R870)

Co nn ect ± 1 kHz t r i a ngl e wavef or m of +2. 5 V and
- 2 . 5 V ( 5 V Á- p) ampl i t ude ( pr oduced f r om ± ge ner at or
ext er nal t o t he FG504) t hr oug h ± 50 © ca bl e t o t he AM
I NPUT connect or on t he FG504 . Co nn ect ± 50 © cabl e
f r om t h e t r i gger out put co nn ect or on t he t r i a ngl e
ge ner at or t o t he ext er nal t r i gger i nput on t he osci l l osco pe
and set t h e osci l l osco p e f or ext er nal t r i gger i ng . Pus h t he
FG504 si n e wave pu s hb ut t on i n . Set t he FREQUENCY Hz
( START) di al t o 30. Ad j ust t he osci l l osco pe t i me base t o
di s p l ay sever al cycl es of t he mo du l at i o n envel o pe . Ad j ust
t he ext er nal t r i a ngl e ge ner at or d o of f set a nd ampl i t ud e
cont r ol s f o r ± d i s p l ay wi t h 100¿/¿ mo du l at i on l evel ,
1 ms/ di vi si o n modul at i on r at e, and about 10 t o 16 V Á- Á
ampl i t ude wi t h no cl i p pi ng of p ea k s . Ver t i cal l y ce nt er t h e
wavef or m envel ope val l eys t o gr at i cul e ce nt er . Ad j ust
R870 ( AM’ ±™) on t he ‘ 2 FUNCTI ONboar d sot he posi t i ve
and negat i ve peak s of t he envel o pe ar e equ al l y s paced
f r om t he val l eys of t hewavef or menvel ope . Di sconn ect t he
50 ©cabl es f r omt he t r i a ngl e ge ner at or t o t he FG504 and
t est osci l l oscope ext er nal t r i gger i nput co nn ect or . Set t he
osci l l osco pe f or i nt er nal t r i gge r i ng.

26 . Adj ust Si ne Of f set ( R790)

Set t he FG504 MULTI PLI ER t o 10' , and FREQUENCY
Hz ( START) d i al t o 10. Pu s h t he t r i angl e p us hbut t on i n .
Adj ust t he osci l l oscope ver t i cal sensi t i vi t y f or ap-
pr oxi mat el y 8 d i vi si ons of di spl ay, and adj ust t he t i me
base sweep s peed f or about 5 cycl es of t r i angl e wavef or m.
Set t he osci l l oscope ver t i cal i n p ut coupl i ngt o gr ou nd and
ce nt er t he t r ace ver t i cal l y . Ret ur n t he i n put co up l i ng t o t he
do p osi t i o n . Pus h t he si ne wave pus h but t on i n . Ad j ust
R790 ( Si ne Of f set ) on t he ‘ 2 FUNCTI ONboar d sot hesi ne
wave peak s ar e symmet r i cal above and bel ow t he 0 V
( cent er ) osci l l osco p e gr at i cul e l i ne.



27. Adj ust Si ne Gai n ( R855)

Adj ust R855 ( Si ne Gai n) on t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 2 FUNCTI ON boar d

so t he si n e wave ampl i t ude exact l y mat c hes t he t r i angl e
wavef or m ampl i t ude whi l e al t er nat el y p r essi ng t he si ne

wave and t r i angl e pus hbut t ons . Di sconnect al l cabl es .

28 . Adj ust Si ne Dr i ve ( Di st or t i o n) ( R740, R155, R52,

R360, R215)

Pus h t he si ne wave pus hb ut t o n i n . Set t he FRE-

QUENCY Hz ( START) d i al t o 40. Connect t he FG504

OUTPUT connect or t hr oug h ± 50 © cabl e t o ± 50 ©

t er mi nat i o n at t he di st or t i on anal yzer i np ut ( use ± b nc

f emal e- t o- banana p l ug adapt er i f n ecessar y) . Set t he

Cal i b r at i o n Pr ocedur e- FG504 ( SN ’ 040000 & UP)
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di st or t i o n anal yzer t o40 kHz . Ad j ust R740 ( Si ne Dr i ve) on

t he ‘ 2 FUNCTI ON boar d f or mi ni mum di st or t i on . I t may

be n ecessar y t o sl i g ht l y r e- adj ust R52 ( Top Di al SymCal )

i n st ep 6 an d R360 ( Tr i angl e DC L evel ) i n st ep 5t o ac hi eve

± mi n i mum di st or t i on r ead i ng on t he di st or t i on anal yzer .

Change t he FREQUENCY Hz ( START) d i al set t i ng t o 4

an d t he di st or t i on anal yzer t o 4 kHz . Touc h up R740 ( Si ne

Dr i ve) an d R155 ( Mi n Di al SymCal ) f or mi ni mumd i st or -

t i on r ead i ng . Repeat t h i s st ep as necessar y t o ac hi eve

mi ni mum d i st or t i on r eadi ng. Set t he MULTI PLI ER t o 10

an d di st or t i o n al ayzer t o 40 Hz . Touc h up R215 ( LF Sym

Cal ) adj ust me nt i n st ep 8f or l east d i st or t i on ( 0 . 5¿/¿ or l ess) .
Remove p ower f r om t he FG504 ; d i sconnect t est eq ui p-

ment and ext ender cabl es . Re- co n nect R14 t o i t s or i gi nal

ci r cui t co nnect i on .



Cl eani ng

PREVENTI VE MAI NTENANCE

Pr event i ve mai nt ena nce st eps per f or med onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r eg ul ar

b asi s wi l l i mpr ove t he r el i abi l i t y of t he FG504 . However ,

chec ks of t he semi conduct or s i n t he absence of ±

mal f unct i o n ar e n ot r ecommended as p r eve nt i ve mai n- .

t e nance measur es . Th e r ecommen ded t i me f or p er f or -

mi ng pr event i ve mai nt e nance i s j ust bef or e i nst rument

adj ust ment .

Do not use acet one, œ• š, œ™’ š , benzene, t ol uene,

car bon t et r ac hl or i de, t r i c hl or oet hyl ene, met hyl

al co hol , met hyl ene chl or i de, sul phur i c aci d, or

Fr eon compounds f or cl eani ng t he FG504 . Use onl y

cl ean wat er an d ± mi l d det er gent .

Ext e r i or . Loose dust may be r emoved wi t h ± sof t cl ot h

or dr y br us h . Wat er and ± mi l d det er gent may be used ;

h owever , abr asi ve cl ea ner s s houl d never be used .

I nt er i o r . Cl ea ni ng t he i nt er i or of t he un i t s houl d

pr ecede adj ust ment si nce t he cl ea n i ng pr ocess coul d al t er

t he set t i ngs of cal i br at i on adj ust ment s . Use l ow- vel oci t y

comp r essed ai r t o b l ow of f accumul at ed d ust . Har dened

di r t ca n be r emoved wi t h ± sof t dr y br us h, cot t on- t i pp ed

swab, or ± cl ot h dampened i n ± sol ut i on of wat er and mi l d

d et er ge nt .

Adj ust ment

Af t er cl ea ni ng or r e p ai r s, do t he per f or mance c hec k as

d escr i bed i n Sect i o n 4 of t hi s manual . I f al l f unct i o ns ar e

wi t h i n s p eci f i cat i o n , no ad j ust ment i s nee d ed . I f one or

mor e of t he speci f i cat i ons ar e not met , cal i br at e t he

i nst r ument as d i r ect ed i n Sect i o n 4.

L ubr i cat i on

No l ubr i cat i o n i s r e q ui r e d i n t he FG 504.

Theor y of Oper at i on

Di ag r ams

CamSwi t c h Char t s

Ci r cui t Boar d I l l ust r at i ons

Sect i on 5- FG504 ( SN ’ 040000 & UP)

MAI NTENANCE AND I NTERFACI NG
I NFORMATI ON

TROUBLESHOOTI NG AI DS

Sect i o n 3 of t h i s ma nu al ex pl ai ns ci r cui t oper at i o n i n

det ai l . The sect i on i s ± t r oubl es hoot i n g ai d when used i n

conj unct i o n wi t h t he ci r c u i t di agr ams .

‘ bl oc k di agr am and det ai l ed ci r cui t d i agr ams ar e l o-
cat ed on f ol d out pages i n t he Di agr ams sect i o n . The

ci r cui t d i agr ams s h ow t he component val ues and assi gn-

ed ci r cui t r ef er e nce number s of eac h component . Thef i r st
p age of t he Di agr ams sect i o n def i nes t he ci r cui t symbol s

and r ef er e nce desi gnat or s used i n t he manual . I mpor t ant

wavef or ms and vol t ages ar e s hown wi t h i n t he d i agr ams .

Cam swi t c hes s hown on t he di agr ams ar e code d on

c har t s t o l ocat e t he camnumber of t he swi t c h co nt act i n

t he comp l et e swi t ch assembl y, count i ng f r om t hef r ont , or

knob end , t owar d t he r ear of t he swi t c h . The char t s al so

i ndi cat e wi t h ± sol i d d ot when eac h co nt act i s cl osed .

To i dent i f y el ect r i cal component s when t r oubl e-

shoot i ng, t ur n t o t he Par t s Locat i on Gr i d t hat i s l ocat e d on

t he bac k of ± f ol dout page at t he l ef t of t he r el at ed ci r cui t

di agr ams . Component val ues, descr i pt i ons, and or der i ng

dat a ar e gi ve n i n t he Repl aceabl e El ect r i cal Par t s l i st .

Component and Wi r i ng Col o r Cod es

Col or ed st r i p es or d ot s on el ect r i cal component s si g-

ni f y el ect r i cal val ues, t ol er a nces, et c . , accor di ng t o • ™‘

st anda r ds. Component s not col or co d ed usual l y h ave

i nf or mat i on pr i nt ed on t he body . Some wi r i ng co d i ng
f ol l ows t he same • ™‘ st andar ds .
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Test i ng Equi pment

Gener al l y, ± wi de- band osci l l oscope, ± l ow-

capaci t ance pr obe, and ± mul t i met er ar e al l t hat i s needed

t o per f or m basi c wavef or m and vol t age checks f or di ag-

nost i c pur poses . The cal i br at i on pr ocedur e l i st s speci f i c

t est eq ui pment necessar y t o ad equat el y check out t he

i nst r ument .

TROUBLESHOOTI NGTECHNI QUES

Thi s t r oubl eshoot i ng p r ocedur e i s ar r anged i n an or der

t hat checks t he si mpl e t r oubl e possi bi l i t i es bef or e pr o-
ceedi ng t o ext ensi ve t r oubl eshoot i ng .

Cont r ol Set t i ngs

I ncor r ect cont r ol set t i ngs can appear t o be an equi p-
ment pr obl em. I f t her e i s any quest i on a bout t he cor r ect

f unct i on or oper at i on of any cont r ol , see t he oper at i ng

i nst r uct i ons i n Sect i on 2 .

I f t he FG504 i s oper at i ng as par t of an i nt er connect ed

syst em or t est set up, al so check cont r ol set t i ngs of t he

ot her i nst r ument s i n t he set up. Check f or pr oper i nt er -

connect i ons bet ween t he power modul e and t he p l ug- i n

modul es . Check t hat t he si gnal i s pr oper l y connect ed and

t hat t he i nt er connect i ng cabl es and si gnal sour ce ar e not

def ect i ve . Check t he power sour ce .

I f t he power modul e i s suspect ed, t r y subst i t ut i ng

anot her FG504 k nown t o be good i nt o t he power modul e .

I f t he t r oubl e per si st s af t er subst i t ut i on, move t he FG504

t o ot her compar t ment s i n t he power modul e t o det er mi ne

i f t he t r oubl e i s conf i ned t o one compar t ment or i s

common t o al l of t hem.

Vi sual Check

Remove t he cover s f r om t he FG504 and l ook f or

br oken wi r es, l oose or unsol der ed connect i ons, or

damage t o t he ci r cui t boar d . I f component s damaged f r om

over heat i ng ar e f ound, det er mi ne t he cause of over -

heat i ng bef or e r e p l aci ng t he component ; ot her wi se, t he

new comp onent may al so be damage d .

St at i c- Sensi t i ve Component s

5- 2

St at i c di schar ge can damage any semi conduct or

component i n t hi s i nst r ument .

Thi s i nst r ument cont ai ns el ect r i cal component s t hat

ar e suscept i bl e t o damage f r om st at i c di schar ge . See

Tabl e 5- 1 f or r el at i ve suscept i bi l i t y of var i ous cl asses of

semi conduct or s . St at i c vol t ages of 1 kV t o 30 kV ar e

common i n unpr ot ect ed envi r onment s .

Obser ve t he f ol l owi ng pr ecaut i ons t o avoi d damage :

1 . Mi ni mi ze han d l i ng of st at i c- sensi t i ve component s .

2. Tr anspor t and st or e st at i c- sensi t i ve component s or

assembl i es i n t hei r or i gi nal cont ai ner s, on ± met al r ai l , or

on conduct i ve f oam. Label any package t hat cont ai ns

st at i c- sensi t i ve assembl i es or component s .

3 . Di schar ge t he st at i c vol t age f r om your body by
wear i ng ± wr i st st r ap whi l e handl i ng t hese component s .

Ser vi ci ng st at i c- sensi t i ve assembl i es or component s

shoul d be per f or med onl y at ± st at i c- f r ee wor kst at i on by

q ual i f i ed ser vi ce per sonnel .

4 . Not hi ng capabl e of gener at i ng or hol di ng ± st at i c

char ge shoul d b e al l owed on t he wor k st at i on sur f ace .

5 . Keep t he component l eads shor t ed t oget her when-

ever possi bl e .

6. Pi ckup component s byt he body, never by t he l eads .

7 . Do not sl i de t he component s over any sur f ace .

8 . Avoi d handl i ng component s i n ar eas t hat haveaf l oor

or wor k sur f ace cover i ng capabl e of gener at i ng ± st at i c

char ge.

9 . Use ± sol d er i ng i r on t hat i s connect ed t o ear t h

gr ound.

10 . Use onl y speci al ant i st at i c suct i on t ype or wi ck t ype

desol der i ng t ool s.

Test Eq ui pment

Bef or e usi ng any t est equi pment t o make meas-

ur ement s on st at i c- sensi t i ve component s or assembl i es,

be cer t ai n t hat any vol t age or cur r ent suppl i ed by t he t est

equi pment d oes not exceed t he l i mi t s of t he component t o

be t est ed .



RELATI VE SUSCEPTI BI LI TY TO
STATI C DI SCHARGE DAMAGE

' Vol t age equi val ent f or l evel s :

1 = 100 t o 500 V

	

4 = 500 V

	

7=400t o 1000 V( est . )
2 = 200 t o 500 V

	

5 = 400 t o 600 V

	

8 = 900 V
3 = 250 V

	

6 = 600 t o 800 V

	

9 = 1200 V

( Vol t age di sc har ge d f r omzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 100 pF ca paci t o r t hr ough ± r esi st ance
of 100 ohms. )

Ci r cui t I sol at i o n

Not e t h e sympt om. I t of t e n i d ent i f i es t he ci r cui t i n
whi c h t he t r oubl e i s l ocat ed . Wh en t r oubl e symp t oms
appear i n mor e t han one ci r c u i t , c hec k t he af f ect ed
ci r cui t s by ma k i ng wavef or m and vol t age measur ement s .

I ncor r ect oper at i ng of al l ci r cui t s of t en mea ns t r ou bl e
i n power su pp l i es . Usi ng ± mul t i met er , chec k f i r st f or
cor r ect vol t ages of t he i ndi vi du al r egul at ed suppl i es
accor di ng t o t he ci r cui t di agr ams and adj ust me nt pr o-
cedur es . Then c hec k t h e u nr egul at ed suppl i es of t he
power mod ul es . Def ect i ve comp onent s el sewher e i n t he

i nst r ument s ca n appear as p ower su p pl y p r obl ems . I n
t hese i nst ances, s us pect ed ci r cui t s shoul d be di s-
co nn ect ed f r om app ar ent l y bad p ower suppl i es one at ±
t i me t o n ar r ow t he sear c h .

Vol t ages and Wavef or ms

Tabl e 5- 1

Of t e n def ect i ve component s ca n be l ocat e d by usi ng
wavef or m and vol t age i ndi cat i ons when t hey app ear on
t he ci r cui t d i agr am or i n t he adj ust me nt pr ocedur es . Such
wavef or ms and vol t age l abel s ar e t y pi cal i ndi cat i ons and
wi l l var y bet wee n i nst r ume nt s .

Component Chec k i ng
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I f ± component cannot be di sconnect ed f r om i t s ci r cui t ,
t he ef f ect s of t he associ at ed ci r cui t r y must be co nsi der ed
when eval uat i ng t he meas ur eme nt . Except f or sol der ed- i n
t r ansi st or s an d i nt egr at ed ci r cui t s, most component s ca n
be unsol der ed an d l i f t ed at one end f r omt he ci r cui t boar d.

Tr ansi st or s and I nt egr at ed Ci r cui t s ( I C) . Tu r n t he
p ower swi t c h of f bef o r e r emovi ng or r e pl aci ng any
semi co nd uct o r . See Fi g . 5- 1 f or semi cond uct or basi ng .

‘ good chec k of t r ansi st or oper at i o n i s act ual per f or -
ma n ce u nd er oper at i n g condi t i o ns . ‘ t r ansi st or can most
ef f ect i vel y be c hec k ed by su bst i t ut i ng ± newcomponent
f or i t ( or one whi c h has bee n c hec k ed pr evi ousl y) . How-
ever , be sur e t hat ci r cui t cond i t i o ns ar e n ot suc h t hat ±
r epl acement t r ansi st or mi g ht al so be damaged . I f su b-
st i t ut e t r ansi st or s ar e not avai l a bl e, u se ± dynami c t est e r .
St at i c- t y p et est e r s ar e n ot r ecommended si nce t hey d o n ot
chec k o per at i o n un der si mul at ed oper at i ng co ndi t i ons .
An ant i st at i c suct i on- t y pe desol der i ng t ool ca n be used t o
r emove sol der ed- i n t r ansi st or s ; see component r epl ace-
ment pr ocedur e f or d et ai l s .

I n t egr at ed ci r cui t s ca n be c heck ed wi t h ± vol t met er ,
t est osci l l oscope, or by di r ect s u bst i t u t i on . ‘ good un der -
st andi ng of t he ci r cui t d escr i pt i on i s esse nt i al t o t r oubl e-
s hoot i ng ci r c u i t s co nt ai n i ng i nt egr at ed ci r cui t s . Oper -
at i ng wavef or ms, l ogi c l evel s, a nd ot her oper at i ng i nf or -
mat i on f or t he i nt egr at ed ci r c u i t s ar e gi ven i n t he ci r cui t
descr i pt i on i nf or mat i on . Use car e when c hec k i ng vol t ages
and wavef or ms ar ound t he i nt eg r at ed ci r cui t s so t hat
adj acent l eads ar e n ot s hor t e d t oget her . ‘ conveni e nt
means of cl i pp i ng ± t est p r obe t o t he 14- a nd 16- pi n i n- l i ne
i n t egr at ed ci r c ui t s i s wi t h an i nt egr at ed ci r cui t t est cl i p .
Thi s devi ce al so d oubl es as an ext r act i on t ool .

Repl acement semi co nduct or s s houl d be of t he or i gi nal
t y pe or ± di r ect r e pl aceme nt . Fi gur e 5- 1 s hows t he l ead
co nf i gur at i on of t he semi conduct or s used i n t h i s i nst r u-
me nt syst em. When r emovi ng sol der ed- i n t r ansi st or s, use
an ant i st at i c suct i o n- t ype de- sol der i ng t ool t o r emove t he
sol d er f r om t he h ol es i n t h e ci r c u i t boar d . See Mai n-
t ena nce Ai ds .

An ext r act i n g t ool s houl d be u sed t o r emove t he 14- and
16- pi n i nt egr at ed ci r cui t s t o pr event damage t o t he pi ns.
Thi st ool i savai l abl ef r omTe kt r oni x, I nc . See Mai nt e nance
Ai ds. I f an ext r act i n g t ool i s n ot avai l abl e, usecar et oavoi d
damagi ng t he p i ns . Pul l sl owl y and evenl y on bot h ends of
t he i nt egr at ed ci r cui t . Tr y t o avoi d h avi ng one end of t he
i nt egr at ed ci r cui t d i sengage f r om t he sock et bef o r e t he
ot her en d.

Semi conduct or Cl asses

Rel at i ve

Suscept i bi l i t y

Level s'

MOS or CMOS mi cr oci r cui t s or d i scr et es,

or l i near mi cr oci r cui t s wi t h
MOS i np ut s ( Most Sensi t i ve) 1

ECL 2

Sc hot t k y si gnal di odes 3

Sc hot t ky TTL 4

Hi g h- f r e q ue ncy bi pol ar t r ansi st or s 5

JFETs 6

L i near mi cr oci r cui t s 7

L ow- power Sc h ot t k y TTL 8

TTL ( Least Se nsi t i ve) 9
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’

Pl ast i c- Cased Tr ansi st or s

D

NOTE
LEAD CONFI GURATI ONS AND CASE STYLES ARE TYPI CAL , BUT MAY
VARY DUE TO VENDORCHANGES ORINSTRUMENT MODI FI CATI ONS.

’

D

’

I nt egr at ed Ci r cui t s Mo unt i n g

™

	

FET

	

¹

	

Powe r Tr an si st or s

	

SCR

	

Regul at o r

2655- 03 ‘
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Fi g. 5- 1 . Semi conduct or Basi n g .
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Di odes . Do n ot use an oh mmet er t hat h aszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± h i g h

i nt er nal c u r r ent . H i g h cur r ent s may d amage t he d i ode, so

use t h e RX1000 scal e on t he ohmmet er .

Or di nar y si gnal di odes may be c hec k ed f or an open or

sh or t ed co nd i t i on by measur i ng t he r esi st ance b et ween

t er mi nal s . Wi t h t he oh mmet er set t o t he RX1000 scal e, t he

r esi st ance s houl d be ver y h i g h i n one d i r ect i on and ver y

l owwhen t he l eads ar e r ever sed .

Resi st or s . Chec k r esi st or s wi t h an ohmmet er . Resi st or

t ol er ances ar e gi ven i n t he Repl aceabl e El ect r i cal Par t s

l i st . Resi st or s d o n ot nor mal l y n ee d t o be r e pl aced unl ess

t he measur ed val uevar i es wi del yf r omt he speci f i ed val ue .

Ca p aci t o r s . ‘ l eak y or s hor t e d capaci t or can be

d et ect ed by chec k i ng r esi st ance wi t h an oh mmet er on t he
h i g hest scal e. Use an ohmmet er whi c h wi l l n ot exceed t he
vol t age r at i ng of t h e capaci t or . The r esi st ance r eadi ng

s houl d be h i g h af t er i n i t i al c har ge of t he ca paci t or . An
open ca paci t or ca n best be det ect ed wi t h ± capaci t or

t est er , or by c hec k i ng whet her i t p asses ac si gnal s .

CamSwi t ches . Repai r of cam- t y pe swi t c hes s houl d be

under t ak en onl y by exper i en ced mai nt e nance per sonnel .

Swi t c h al i g n ment and s pr i ng t e nsi on of t he co nt act s must

b e car ef ul l y mai nt ai ned f or pr oper oper at i on of t he swi t c h .
For assi st ance, co nt act your l ocal Te k t r oni x Fi el d Of f i ce

or r e pr esent at i ve .
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‘ cam- t ype swi t c h r epai r k i t i ncl udi ng necessar y
t ool s, i nst r uct i o ns, and r epl acement cont act s i s

avai l abl e f r om Te k t r oni x, I nc. See Mai nt enan ce

Ai ds.

The cam- t y pe swi t c hes co nsi st of r ot at i ng camd r ums,

whi c h ar e t ur ned by f r ont - panel knobs, and set s of spr i ng-

l eaf cont act s mount ed on adj acent ci r cui t boar ds . The

co nt act s ar e act uat ed by l obes on t he cams . These

swi t c hes ca n be di sassembl e d f o r i nspect i on , cl eani ng,

r e p ai r , or r e pl aceme nt as f ol l ows :

1 . Remove scr ews f r om t he swi t c h cover and r emove

t he cover . Th e swi t c h i s now ope n f or i ns pect i on or

cl eani ng .

2 . To compl et el y r emove ± swi t c h f r om t he ci r c u i t

boar d, f i r st r emove any kn obs or s haf t ext ensi o ns. L oose n

t he cou pl i ng at t he pot ent i omet er at t he r ear of t he swi t c h,

and pul l t he l ong s haf t out of t he swi t c h assembl y .

Mai nt enance- FG 504 ( SN ’ 040000 & UP)

3 . Remove t he scr ews ( f r om t he opposi t e si de of t he

ci r cui t boar d) wh i c h hol d t he camd r umt o t he boar d.

4 . To r emove t he cam dr um f r om t he f r ont s uppor t

bl oc k , r emove t he r et ai ni ng r i n g f r omt he s haf t on t hef r o nt

of t he swi t c h and sl i de t he camd r um out of t he s up por t

bl oc k . Be car ef ul n ot t o l ose t he smal l det ent r ol l er .

5 . To r e p l ace def ect i ve swi t c h co nt act s, f ol l ow t he

i nst r uct i ons gi ve n i n t he swi t c h r epai r k i t .

6 . To r e- i n st al l t he swi t c h assembl y, r ever se t h e above

pr ocedur e .

I nca nd esce nt Bul bs . Most of t hese l i ght b ul bs ar e

mount ed on t he sub- pa nel usi ng pl ast i c sl eeve st and- of f s .

Unsol de r t he l ead wi r es and pul l t he bul b out of t he sl eeve

f r om t he r ear of t he sub- panel .

Ci r cui t Boar d Removal

NO¤•

Tag or not e t h e l ocat i ons of ±™1 l eads and pl ugs f or

r eassembl y r ef er e n ce .

To r emove t he Mai n boar d ( r i g h t si de boar d) , r emove

t he si x scr ews h ol di ng t he bac k panel t o t he i nst r ume nt

f r ame. Remove t he b ac k panel . Remove t he SWEEP

DURATI ON, RI SE and FALL TI ME and ATTENUATOR
( dB) k nobs . Di sconn ect al l ca bl e p l ugs co nn ect ed t o t he

b oar d . Remove t he f o ur scr ews at t ac h i ng t he boar d t o t he

p l ug- i n f r ame and r emove t he boar d b y sl i d i ng t he boa r d

bac k war ds unt i l t he swi t c h sh af t s cl ear t he f r on t p anel

hol es .

To r emove t he Funct i on b oar d ( cent er boar d) , f i r st

r emove al l cabl e pl ugs at t ac hed t ot he b oar d . Then r emove

t he f our scr ews at t ac hi ng t he boar d t o t he spacer s . Sl i de

t he boar d t o t he r ear of t he i nst r ume nt unt i l t he p us hbut -

t ons cl ear t he f r ont p anel and r emove t he boar d .

To r emove t he L oop boar d ( l ef t si deboar d) , d i sco nn ect

cabl e con nect i ons t o t he b oar d . Removet he MULTI PL I ER

knob. Un sol der t he wi r e f r omt he AMI NPUTcon nect or on

t he f r ont panel t o t he b oa r d . Next r emove t he f o ur scr ews

at t ac h i ng t he Loop boar d t o t he Á™Åg- i n f r ame and sl i det he
boar d t o t he r ear of t he pl ug- i n u ni t unt i l t he HOLDpus h-

but t on cl ear s t he f r ont pa nel . Remove t he boar d f r om t he

pl ug- i n .

To r emove t he Fl oat i ng I nt er f ace boar d, f i r st r emove
t he si x r et ai ni ng scr ews on t he bac k panel . Remove t he
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cabl e p l ugs f r om t he boar d an d r emove i t f r om t he
i nst r u me nt . I t wi l l be necessar y t o r emove t he scr ews
h ol di ng t he r et ai n i ng cl i ps i f i t i s n ecessar y t o r emove t he
boar d f r om t he bac k panel .

Chec k i ng Tr ansf or mer Ph asi ng

I f t he FG504 i s used i n ear l y model s of t he TM500-
Ser i es Power Modul es, r i pp l e on t he out put wavef or mca n

be excessi ve i n some cases . The r i ppl e r esul t sf r omPower

Modu l e t r ansf or mer ph asi ng t hat i s i n compat i bl e wi t h

FG504 oper at i o n ; h owever , t he p r obl em i s easi l y cur ed .

To det er mi ne i f your Power Mod ul e i s pr oper l y ph ased,
p l ace t he FG504 i n o per at i on on t wo ext e n der ca bl es.

Mak e cer t ai n bot h ext e nder cabl es ar e f i r ml y con nect ed

( do not at t empt t o oper at e t he FG504 wi t h onl y one

ext en der cabl e) .

Tur n t o t he Rear I nt er f ace Connect or Assi gnment s

p ul l o u t at t he r ear of t h i s sect i on . Locat e pi n 13 ‘ on t he
Mai n boar d ( l ef t boar d wh en vi ewi n g t he r ear of t he

i nst r ume nt ) . Usi ng an ac vol t met er , measur e t he vol t age

f r om pi n 13A t o c hassi s gr ou nd ( p i n 9‘ ¿r 9’ ) . Th e nor mal

vol t age i s about 35 V r ms . I f t he vol t age i s about 15 V r ms,
t he phasi ng i s i ncor r ect . Cor r ect t he p hasi ng by i n-

t er c hangi ng t he wi r es t o pi ns 13 ‘ a nd 13 ’ i n t he Power

Mod ul e . Measur e t he vol t age f r om p i n 1 ’ t o c hassi s

gr ou nd a nd i nt er c han ge t he Power Modul e wi r es t o pi ns
1 ‘ a nd 1 ’ i f i ndi cat ed . Chec k al l compar t ment s of t he
Power Mod ul e f or p r oper phasi ng.

Mai nt enance

Ref er t o t he TM 500- Ser i es Power Modul e ma nual s f or
comp l et e mai nt e nance i nf or mat i on . Wh en r e pl aci ng cam

swi t c h cont act s, or der Hi g h Fr e quency Cam Swi t c h

Repai r Ki t . See t he Mai nt enance Ai ds .

Do not at t empt t o op er at e t h e i nst r ument unl ess
8Ÿ¤—pl ug i n car ds ar e connect ed t o t he mai nf r ame.

PARTS ORDERI NGAND REPLACI NG

Or d er i ng

5- 6
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St andar d Par t s . Al l el ect r i cal and mec hani cal r epl ace-

me nt par t s ca n be obt ai ned t hr oug h t he l ocal Te k t r oni x

F i el d Of f i ce or r e pr ese nt at i ve . However , many of t he

st andar d el ect r oni c component s ca n be obt ai ned l ocal l y

i n l ess t i me t han i s r equi r ed t o or der t hemf r omTe kt r oni x,

I nc . Bef or e p ur c hasi ng or or der i ng r e pl aceme nt p ar t s,

c hec k t he Repl aceabl e Par t s l i st s f or val ue, t ol er ance,

r at i ng, and d escr i p t i on . Wh en sel ect i ng r e pl aceme nt

par t s, i t i s i mpor t ant t o r emember t hat t he physi cal si ze

an d s hape of t he component may af f ect i t s per f or mance i ·

an i nst r ume nt . Al l r epl aceme nt par t s s houl d be di r ect

r epl acement s unl ess i t i s known t hat ± d i f f er ent compo-

nent wi l l n ot adver sel y af f ect t he i nst r ume nt per f or mance.

Sp eci al Par t s . Some par t s ar e ma nuf act ur ed or sel ect ed

by Te k t r oni x, I nc . , t o sat i sf y par t i cul ar r e q ui r eme nt s, or
ar e manuf act ur ed f o r Te kt r oni x, I nc . , t o our speci f i cat i ons .

Most of t h e mechani cal par t s u se d i n t h i s syst em h ave

been ma nuf act ur ed by Te k t r oni x, I nc . Or der al l s peci al

p ar t s di r ect l y f r om t he l ocal Te kt r oni x Fi el d Of f i ce or

r epr esent at i ve .

Or der i ng Pr oce dur e. Wh en or der i ng r epl acement par t s

f r om Te k t r oni x, I nc . , pl ease i ncl ude t he f ol l owi ng mi n-
i mum i nf or mat i on :

1 . I nst r ument t y p e ( FG504) .

2 . I nst r ument ser i al n umber ( f or exampl e, ’ 040251) .

3 . ‘ descr i pt i on of t he par t ( i f el ect r i cal , i ncl ude t he

ci r cui t number ) .

4. Te kt r oni x par t number .

Pl ease do not r et ur n any i nst r ument s or p ar t s bef or e

r ecei vi ng d i r ect i ons f r om Te k t r oni x, I nc .

‘ l i st i ng of Te k t r on i x Fi el d Of f i ces, Ser vi ce Cent er s,

an d Rep r ese nt at i ves can be f ound i n t h e Te k t r oni x

Pr o d uct Cat al og and Suppl ement s .

CUSTOMI ZI NG

Cust omi zi ng t he I nt er f ace

I n put and out put accesst ot he FG504 i s avai l abl e at t he
r ear of t he f l oat i ng i nt er f ace and mai n ci r c u i t boar ds .

F i gur e 5- 2 i dent i f i es t he cont act s and t hei r r espect i ve ™ / Ÿ

assi gnment s .

‘ power modul e mai nf r ame opt i o n ( Opt i on 2) i s

avai l a bl e t hat pr ovi d es ± r ear - panel , mul t i - pi n co nn ect or

t o whi c h ™ / Ÿ l i nes can b e h ar d- wi r ed f or ext er nal access .

Al so p ossi bl e ar e i nt er - compar t ment co nn ect i ons wi t h

ot her p l ug- i n modul es i n mul t i p l e- compar t me nt mai n-

f r ames .
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‘ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAsl ot bet ween p i ns 23 and 24 on t he r ear co nn ect or s
i dent i f i es t he FG504 as ± member of t he si gnal sour ce
f ami l y . I f t he i nt er f ace i s cust omi zed , i nser t bar r i e r s i n t he
cor r es pond i ng posi t i ons of t he power mod ul e j ac k t o
p r eve nt ot her t han si gnal sour ce p l ug- i nsf r ombei ng used
i n t hose compar t ment s . Th i s p r ot ect s t he pl ug- i n s houl d

speci al i zed co n nect i ons be made t o t hose compar t ment s .
Cons ul t t he Bui l d i ng ‘ Syst em sect i o n of t he power
modul e ma nu al f or f ur t her i nf or mat i on .

Cust om Ti mi ng Capaci t or Sel ect i o n

Th i s f eat ur e al l ows t h e user t o sel ect ± swept f r eque n cy
r a nge . Pl ace t he MULTI PL I ER i n t he . 5 § 10' posi t i on . Th e
f act or y i nst al l e d capaci t or pr ovi des ± swept r a nge of
20 Hz t o 20 kHz. For examp l e, t o cal cul at e ± cust om
r ange, assume ± swept f r equency r ange of 10 Hz t o 10 kHz
i s desi r ed . Fi gur e 1- 2s howst h at nof i xe d mul t i pl i er set t i ng
i ncl ud es t he d esi r ed l i mi t s . Th e val ue of t he ca p aci t or t hat

must be i nst al l ed i s det er mi ned by t he f ol l owi ng f or mul a:
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CCUS = 2200

Fœ‘ §

Phase Mod ul at ed Oper at i on
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wher e Cc us i s i n ¼F; and Fœ‘ § , i s t he maxi mumf r eq ue ncy

r e q u i r ed. Appl y t he f or mul a t o t he exampl e :

Cc us = 0. 22 ¼F.

Use ± ca p aci t or of any desi r e d val ue. I f t he capaci t or i s

mou nt ed i n t he i nst r ume nt , ph ysi cal si ze i s t h e onl y l i mi -

t at i on . L ow l eak age capaci t or s usi ng myl ar as di el ect r i cs
pr ovi de t he t r uest wavef or ms .

‘ j u mper l ocat ed on t he Loop boar d al l ows t he VCF

I NPUTt o f un ct i on as ± phase modul at i ng i n pu t when t he

FG504 i s oper at ed i n t he PHASE LOCKl oop mode. The

l ocat i on of t h i s j umper i s s hown i n t he i l l ust r at i on on t h e

I nt er nal Adj ust ment s Pr ocedur e f ol dout page at t he r ear of
t h i s manual . The phase mo d ul at i ng i n put vol t age l i mi t s ar e

±2 . 5 V, wi t h an upper f r eq ue ncy l i mi t of 1 kHz . Wh en

phase l oc k ed, t he phase modu l at i ng vol t age var i es t he

out put ph ase by appr oxi mat el y 5° / V.

5- 7
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Out put

USI NG THE REAR I NTERFACE CONNECTORS

Thi s t er mi nal i s connect e d t o t he f r ont panel OUTPUT
connect or t hr ough ± 30 kQ r esi st or . The common t er mi nal
f or t h i s out put i s p i n 27 ‘ ( Mai n boar d onl y) .

Swee p Reset Out put

‘ posi t i ve- goi n g pul sef r omabout - 13 Vt oabout +9 V
occur s at t h i s conn ect i on at t he t i me t he swee p r eset s .

Thi s out put i s d esi g ned t o dr i ve at l east 10 k©. The p ul se

can be used t o r ai se t h e p en on ± c har t r ecor d er when
d oi ng sweep f r equ ency t est s on f i l t er s or ot her d evi ces or
as end- of - sweep t r i gger f or an ext er nal devi ce . Co nn ect
t he ot her l ead t o chassi s gr ou nd. ,

L i near Sweep Out put

Thi s t e r mi nal i s connect e d t o t he out put of t he swee p
ge ner at or t h r o ugh ± 1 k ©r esi st or . Use chassi s gr ou nd as

t he r et ur n ci r cui t . The wavef or m at t h i s t er mi nal i s
i dent i cal wi t h t hewavef or mat t he f r ont p anel L I N SWEEP

OUTPUTt er mi nal except i n t he STOP FREQmo de . I nt he

STOP FREQ mode t hi s r ear connect i on cont i nues t o

out pu t t he l i near sweep r amp whi l e t he f r ont panel
connect i on out put s ± do vol t age equi val ent t o t he peak
r amp vol t age . To ma ke t h e out put at t he r ear t er mi nal t he
same as t he L I N SWEEP OUTPUT t er mi nal , r emove t he

l ower end of R1525 f r om t he Funct i o n boar d. Co nn ect an
ei ght i nc h wi r e f r om t he l ower end of R1525 t o t he l ower

end of R1520 al so l ocat ed on t he Funct i o n boar d . The

exact l ocat i on of t hese r esi st or s can be f ound f r om t he
Repl aceabl e Par t s Locat i o n Gr i d .

AM I n put

Th i s i nput h as t h e same i n put c har act er i st i cs ast h e ‘ œ

I NPUT co nn ect i on on t hef r ont panel . Usec hassi s gr ou nd

f or t he ci r cui t r et ur n .

5- 8

( See Fi gur e 5- 2. )

Swee p Tr i gger I nput

Thi s t er mi nal i s connect ed t o t he f r ont p anel SWPTRI G

I NPUT co nn ect or t hr o ugh ± 1 . 5 k© r esi st or . Use chassi s

gr ou nd f or t he r et ur n ci r cui t .

Tr i gge r Out p ut

Thi s connect i on i s madet hr oug h ± 510 ©r esi st or t ot he

f r on t p anel TRI G OUTPUT co nn ect or . Use connect i on

27 ’ f or t he r et u r n ci r cui t .

Phase L oc k Er r or Vol t age

The si gnal at t h i s t er mi nal i s t he out put of t he phase

l oc k ed l oop f i l t er . An out put of 0 V i ndi cat est he r ef er ence

f r eq uency i s t he same ast he f r ee- r un f r eque ncy . ‘ vol t age

of +10 V ( o pen ci r cui t ) i ndi cat es ± ge ner at or out put

f r eque ncy of about 10 di al d i vi si o ns h i g her t han f r ee- r un

f r eq uency, and - 10 V ( o pen ci r cui t ) i ndi cat es agener at or

f r eq uency about 10 d i al di vi si ons l ower t han t he f r ee- r u n

f r equency . The out put i mpe d ance i s 1 š©. Use t he c hassi s

gr ound as t he r et u r n ci r cui t .

Tr i gger I nput

Thi s co nn ect i on h as t he same d o i n put c har act er i st i cs
as t he f r ont p anel TRI GGER I NPUT connect or . Use t h e
c hassi s as t he r et ur n ci r cui t .

VCF I n put

Thi s co nn ect i on has t he same i nput c har act er i st i cs as

t he f r ont pa nel VCF I NPUT co nn ect or . Use co nt act 22 ’ ±s

t he r et ur n ci r cui t .

REV ‘ APR 1980
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F i g. 5- 2. Rear I nt er f ace Connect or Assi g n ment s.
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- 33 . 5 VOLTS

COLLECTOR • ¡ •
SERI ES PASS

8

7

- 33. 5 VOL TS

EMI TTER • ¡ • SERI ES
PASS

GND

NC

COLLECTOR • ¡ •
SERI ES PASS

9

8

7

GND

NC

EMI TTER • ¡ • SERI ES
PASS

TM500 BARRI ER SL OTS
TM 500 BARRI ER SLOTS

NC 6 BASE • ¡ • SERI ES
PASS NC 6 BASE • ¡ • SERI ES

PASS
NC 5 NC 17. 5VAC 5 17 . 5VAC

GND 4 GND GND 4 GND

GND 3 GND GND 3 GND

+11 . 5 VOL TS 2 +11 . 5 VOL TS +11 . 5 VOLTS 2 +11 . 5 VOLTS

NC 1 NC 25 V AC WI NDI NG 1 25 V AC WI NDI NG

SI GNAL SOURCE PLUG- I N BARRI ER SL OT

NC 23 NC

NC 22 NC

NC 21 NC

SI GNAL SOURCE PLUG- I N BARRI ER SL OT

NC 23 AM I NPUT

VCF I NPUT COMMON 22 SWEEP TRI GGER I N

VCF I NPUT 21 NC
NC 20 NC

NC 20 NC
NC 19 NC

NC 19 NC
NC 18 NC

NC 18 NC
NC 17 NC

NC 17 NC
NC 16 NC

NC 16 NC
NC 15 NC

NC 15 NC
NC 14 NC

s NC 14 NC
NC 13 NC

MAI N BOARD FL OATI NG BOARD

’ PI N # ‘

NC 28 OUTPUT ( 30 š)

NC 27 OUTPUT COMMON

’

TRI G OUT COMMON

TRI G OUTPUT

PI N

28

27

# ‘

NC

GND

NC 26 NC PHASE LOCK ERROR 26 SWP RESET OUTPUT
VOLTAGE

NC 25 NC
TRI GGER/ GATE COMMON 25 L I NEAR SWEEP OUTPUT

NC 24 NC
TRI GGER/ GATE I NPUT 24 NC

25 V AC WI NDI NG 13 25 V AC WI NDI NG
+33. 5 VOLTS 12 +33. 5 VOL TS

NC 12 NC
COLLECTOR LEAD 11 BASE LEAD ¡ • ¡
¡ • ¡ SERI ES PASS SERI ES PASS COLLECTOR LEAD 11 BASE LEAD ¡ • ¡

¡ • ¡ SERI ES PASS SERI ES PASS
NC 10 EMI TTER ¡ • ¡ SERI ES PASS

NC 10 EMI TTER¡ • ¡ S• R™• S PASS
GND 9 GND
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Ta bl e 5- 2

MAI NTENANCE AI DS

The f ol l owi ng mai nt e nance ai ds i ncl ude i t ems r e q ui r ed f or some mai nt e nance pr ocedur es i n t hi s i nst r ume nt . Eq ui val e nt

p r o d uct s may be su bst i t ut ed f or exampl es gi ve n pr ovi di ng char act er i st i cs ar e si mi l ar .

5- 1 0 @APR™ L 198 

Descr i pt i on Speci f i cat i ons Use Exampl e

1 . Sol der i ng I r on 15 Wat t Gener al sol der i ng ‘ • ¤• § PRECI SI ON

and unsol der i ng Model C

2 . Scr ewdr i ver Ph i l i ps Assembl y and Xcel i t e Model §108

#1 t i p Di sassembl y

3. Scr ewdr i ver Ph i l l i ps Assembl y an d Xcel i t e Model §102

#2 t i p Di sassembl y

4. Scr ewd r i ver Thr ee- i nc h s haf t ; Ge ner al Xcel i t e R3323

3/ 32" f l at b i t

5 . Tor q ue Scr ew- 1 . 5 i nch- FUNCTI ON swi t c h St ur t evant - Ri c hmont

d r i ve r pou nd s assembl y Tor q ue Pr o d uct s Model

PM- 5 Rot o- Tor q

6 . Nut dr i ver s 1/ 4" , 5/ 16" Ge ner al Xcel i t e #8, #10,

3/ 8" , 7/ 16" #12 &#14

7 . Open End Wr enc h 11/ 16" Ge ner al

8. Sol der Wi c k Unsol der i ng Hex Wi k #887- 10

9. Lubr i ca nt Ver si l ube FUNCTI ONswi t c h Te kt r oni x Par t No .

l ubr i cat i on 006- 1353- 00

10. Spr ay Cl ea ner No Noi se FUNCTI ON swi t c h Te kt r oni x Par t No.

pad cl ea n i ng 006- 0442- 02

11 . Vacuum Ant i st at i c Gener al Te kt r oni x Par t No .

Desol der i ng Tool 003- 0795- 00

12 . I . C. Ext r act i ng Gener al Te kt r oni x Par t No .

Tool 003- 0619- 00

13 . CamSwi t c h Cam swi t c hes Te k t r oni x Par t No .

Repai r Ki t 040- 0541- 00

14. Ext end er Ca bl es Ge ner al Te k t r oni x Par t No .
067- 0645- 02



OPTI ONS

Th er e ar e no opt i ons f or t he FG504 at t he t i me of t h i s pr i n t i ng .

Sect i on 6- FG504 ( SNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 040000 & UP)



REPLACEABLE

ELECTRI CAL PARTS

PARTS ORDERI NG I NFORMATI ON

Re p l ace men t pa r t s ar e avai l a b l e f r omor t h r oug h you r l ocal Te k t r o n i x, I nc . Fi el d Of f i ce

o r r epr ese n t at i ve .

Cha n ges t o Te k t r o n i x i n st r u me n t s ar e somet i mes ma d e t o accommo d at e i mp r ove d

comp o nent s as t h ey become avai l a bl e, a nd t o gi ve you t h e be nef i t of t he l at est ci r cu i t

i mpr oveme n t s devel o p ed i n ou r e n gi n eer i n g de p ar t me nt . I t i s t h er ef or e i mp or t a nt , wh e n

or d e r i n g par t s, t o i n cl u d e t h e f ol l owi ng i n f o r mat i o n i n your o r d er : Pa r t number , i n st r ume n t

t y p e o r number , se r i al nu mber , and mo d i f i cat i o n number i f a pp l i ca b l e .

I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± p ar t you have or de r ed has bee n r e p l ace d wi t h ± new o r i mpr oved p a r t , yo u r l ocal

Tek t r o n i x, I nc . Fi el d Of f i ce o r r epr ese n t at i ve wi l l co n t act yo u co ncer ni n g any c h an ge i n p ar t

numbe r .

Ch a nge i n f or mat i o n , i f any, i s l ocat e d at t h e r ear of t h i s ma nu al .

SPECI AL NOTES AND SYMBOLS

§ŸŸŸ

	

Pa r t f i r st add ed at t h i s ser i al numb er

ŸŸ§

	

Pa r t r emoved af t er t h i s se r i al n u mb er

I TEM NAME

ABBREVI ATI ONS

t

I n t h e Pa r t s Li st , an I t em Na me i s se p ar at e d f r om t h e d escr i pt i o n b y ± col on ( : ) .

Because of s pace l i mi t at i o ns, an I t em Na me may somet i mes a pp ea r as i ncomp l et e . Fo r

f ur t h e r I t em Name i d ent i f i cat i on, t h e U. S . Feder al Cat al ogi n g Ha ndboo k 1- 16- 1 can be

ut i l i zed wh e r e possi b l e .

Sect i on 7- FG 504 ( SN ’ 040000 & up)
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ACTR ACTUATOR PL STC PL ASTI C

ASSY ASSEMBL Y QTZ QUARTZ

CAP CAPACI TOR RECP RECEPTACLE

CER CERAMI C RES RESI STOR

CKT CI RCUI T RF RADI O FREQUENCY

COMP COMPOSI TI ON SEL SELECTED

CONN CONNECTOR SEMI COND SEMI CON DUCTOR

EL CTL T ELECTROL YTI C SENS SENSI TI VE

ELEC ELECTR I CAL VAR VARI ABLE

I NCAND I NCAND ESCENT WW WI REWOUND

LED LI GHT EMI TTJNG DI ODE XFMR TRANSFORMER

NONWI R NON WI REWOUND XTAL CRYSTAL



Repl aceabl e El ect r i cal Par t s- FG504 ( SNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 040000 &up)

CROSS I NDEX- MFR. CODE NUMBER TO MANUFACTURER

7- 2 REV NOV 1981

Mf r . Co d e Man uf act u r er Ad d r ess Ci t y, St at e, Zi p

OOODN FUSES UNLI MI TED 9740 COZYCRAFT AVENUE CHATSWORTH , CA 91311

00853 SANGAMO ELECTRI C CO. , S . CAROLI NA DI V . ¡ 0 BOX 128 PI CKENS, SC 29671

01121 ALLEN- BRADLEY COMPANY 1201 2ND STREET SOUTH MI LWAUKEE, WI 53204

01295 TEXAS I NSTRUMENTS, I NC. , SEMI CONDUCTOR ¡ 0 BOX 5012, 13500 • CENTRAL

GROUP EXPRE SSWAY DALLAS, TX 75222

02735 RCA CORPORATI ON, SOLI D STATE DI VI SI ON ROUTE 202 SOMERVI LLE, NY 08876

03508 GENERAL ELECTRI C COMPANY, SEMI - CONDUCTOR

PRODUCTS DEPARTMENT ELECTRONI CS PARK SYRACUSE, NY 13201

04222 AVX CERAMI CS, DI VI SI ON OF AVX CORP . ¡ 0 BOX 867, 19TH AVE . SOUTH MYRTLE BEACH, SC 29577

04713 MOTOROLA, I NC. , SEMI CONDUCTOR PROD. DI V . 5005 • MCDOWELL RD, PO BOX 20923 PHOENI X, AZ 85036

07263 FAI RCHI LD SEMI CONDUCTOR , ‘ DI V. OF

FAI RCHI LD CAMERA AND I NSTRUMENT CORP . 464 ELLI S STREET MOUNTAI N VI EW, CA 94042

12697 CLAROSTAT MFG. CO. , I NC. L OWER WASHI NGTON STREET DOVER, NH 03820

13511 AMPHENOL CARDRE DI V. , BUNKER RAMO CORP . LOS GATOS, CA 95030

14193 CAL- R, I NC. 1601 OLYMPI C BLVD . SANTA MONI CA, CA 90404

14433 ™¤¤ SEMI CONDUCTORS 3301 ELECTRONI CS WAY

¡ 0 BOX 3049 WEST PALM BEACH, FL 33402

14752 ELECTRO CUBE I NC. 1710 S . DEL MAR AVE. SAN GABRI EL, CA 91776

15238 ™¤¤ SEMI CONDUCTORS, ‘ DI VI S I ON OF I NTE R

NATI ONAL TELEPHONE AND TELEGRAPH CORP . ¡ . Ÿ . BOX 168, 500 BROADWAY LAWRENCE, MA 01841

17856 SI LI CONI X, I NC. 2201 LAURELWOOD DRI VE SANTA CLARA, CA 95054

18324 SI GNETI CS CORP . 811 • . ARQUES SUNNYVALE, CA 94086

19396 I LLI NOI S TOOL WORKS, I NC. ¡ ‘ š¤‘ Ÿ• DI V. 900 FOLLI N LANE, SE VI ENNA, VA 22180

21847 AERTECH I NDUSTRI ES 825 STEWART DR . SUNNYVALE, CA 94086

24546 CORNI NG GLASS WORKS, ELECTRONI C

COMPONENTS DI VI S I ON 550 HI GH STREET BRADFORD, PA 16701

27014 NATI ONAL SEMI CONDUCTOR CORP . 2900 SEMI CONDUCTOR DR. SANTA CLARA, CA 95051

32997 BOURNS, I NC. , TRI MPOT PRODUCTS DI V . 1200 COLUMBI A AVE . RI VERSI DE, CA 92507

50157 MI DWE ST COMPONENTS I NC. ¡ . 0 . BOX 787

1981 PORT CI TY BLVD. MUSKEGON, MI 49443

50434 HEWLETT- PACKARD COMPANY 640 PAGE MI LL ROAD PALO ALTO, CA 94304

53184 XCI TON CORPORATI ON 5 HEMLOCK STREET LATHAM, NY 12110

55210 GETTI G ENG. AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 S PRI NG MI LL S, PA 16875

56289 SPRAGUE ELECTRI C CO. 87 MARSHALL ST . NORTH ADAMS, MA 01247

59660 TUSONI X I NC. 2155 • FORBES BLVD TUCSON, AZ 85705

71400 BUSSMAN MFG. , DI V I S I ON OF MCGRAW-

EDI SON CO . 2536 W. UNI VERSI TY ST . ST . LOUI S, œŸ 63107

71590 CENTRALAB ELECTRONI CS, DI V . OF

GLOBE- UNI ON, I NC. ¡ 0 BOX 858 FORT DODGE, I A 50501

72982 ERI E TECHNOLOGI CAL PRODUCTS, I NC. 644 W. 12TH ST . ERI E, PA 16512

73138 BECKMAN I NSTRUMENTS, I NC. , HELI POT DI V. 2500 HARBOR BLVD . FULLERTON, CA 92634

73899 JFD ELECTRONI CS COMPONENTS CORP . PI NETREE ROAD OXFORD, NC 27565

74970 J OHNSON, • . F . , CO. 299 10TH AVE . 5 . W. WASECA, MN 56093

75042 TRW ELECTRONI C COMPONENTS, I RC FI XED

RES I STORS, PHI LADELPHI A DI VI S I ON 401 • . BROAD 5¤ . PHI LADELPHI A, PA 19108

75915 LI TTELFUSE, I NC. 800 • . NORTHWEST —W¥ DES PLAI NES, I L 60016

80009 TEKTRONI X, I NC . ¡ 0 BOX 500 BEAVERTON, OR 97077

90201 MALL ORY CAPACI TOR CO. , DI V. OF 3029 • . WASHI NGTON STREET

¡ . ‘ . MALLORY AND CO. , I NC. ¡ . 0 . BOX 372 I NDI ANAPOLI S, I N 46206

91418 RADI O MATERI ALS COMPANY, DI V . OF ¡ . ‘ .

MALL ORY AND COMPANY, I NC. 4242 W BRYN MAWR CHI CAGO, I L 60646

91637 DALE ELECTRONI CS, I NC. ¡ . 0 . BOX 609 COLUMBUS, NE 68601

95275 VI TRAMON, I NC . ¡ 0 BOX 544 BRI DGEPORT, CT 06601
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Ck t No .
Te k t r oni x
Par t No .

Ser i al / Mo d el No .
Ef f Dsco n t Name & Descr i p t i on

Mf r
Code Mf r Par t Numbe r

‘ 1 670- 3842- 03 ’ 040000 ’ 056331 CKT BOARD ASSY: MAI N 80009 670- 3842- 03

‘ 1 670- 3842- 04 ’ 056332 ’ 057809 CKT BOARD ASSY: MAI N 80009 670- 3842- 04

‘ 1 670- 3842- 05 ’ 057810 ’ 058289 CKT BOARD ASSY: MAI N 80009 670- 3842- 05

‘ 1 670- 3842- 06 ’ 058290 CKT BOARD ASSY : MAI N 80009 670- 3842- 06

‘ 2 670- 3841- 03 ’ 040000 ’ 058449 CKT BOARD ASSY: FUNCTI ON 80009 670- 3841- 03

‘ 2 670- 3841- 04 ’ 058450 CKT BOARD ASSY : FUNCTI ON 80009 670- 3841- 04

‘ 3 670- 3840- 02 ’ 040000 ’ 056331 CKT BOARD ASSY : LOOP 80009 670- 3840- 02

‘ 3 670- 3840- 03 ’ 056332 CKT BOARD ASSY : LOOP 80009 670- 3840- 03

‘ 4 670- 3797- 02 ’ 040000 ’ 057809 CKT BOARD ASSY : FL OAT I NTERFACE 80009 670- 3797- 02

‘ 4 670- 3797- 03 ’ 057810 CKT BOARD ASSY : FL OAT I NTERFACE 80009 670- 3797- 03

C45 283- 0167- 00 CAP . , FXD, CER DI : O . l UF , 10%, 100 V 72982 8131 • 145§5‘ 0104 š

C72 283- 0000- 00 0AP. , FX©, CER DI : O . OOI UF , +100 - 0%, 500V 59660 831 - 519- ZSU- 102 ¡

C78 283- 0003- 00 CAP. , FXD, CER DI : 0 . 01UF , +80- 20 %, 150V 91418 SP103Z 151- 4R9

C80 281- 0599- 00 CAP . , FXD, CER DI : 1 PF , +/ - 0 . 25PF , 500 V 59660 374- 018- COK0109C

C95 283- 0003- 00 CAP . , FXD, CER DI : 0 . 01 UF , +80- 20 %, 150V 91418 5¡ 103– 151- 4‘ 9

C98 283- 0003- 00 CAP. , FXD, CER DI : 0 . 01 UF , +80- 20 %, 150V 91418 SP103Z 151- 4‘ 9

C106 283- 0003- 00 CAP . , FXD, CER DI : O . Ol UF , +80- 20 %, 150V 91418 SP103Z 151- 4‘ 9

C195 281- 0123- 00 CAP . , VAR, CER DI : 5- 25PF , 100 V 59660 518- 00 Ÿ‘ 5- 25

C210 285- 1068- 00 CAP. , FXD, PL STC: 5UF , 1%, 200V 14752 230B1C 505F

C240 283- 0361- 00 ’ 040000 ’ 056331 CAP . , FXD, CER DI : 46o PF , 1%, 50V 72982 A02BL OA2LC1G461 F

C240 283- 0620- 00 ’ 056332 CAP . , FXD, MI CA D: 470 PF , 1%, 300V 00853 D153F471F0

C242 28 1 - 0158- 00 CAP . , VAR, CER D1 : 7- 45PF , 50 V 73899 DVJ - 5006

C244 285- 1066- 00 CAP . , FXD, PL STC: 0 . 05UF , 1%, 200V 14752 230B1C503F

C246 285- 1067- 00 0AP . , FXD, PL STC : 0 . 5UF , 1%, 200V 14752 23081C504F

C247 283- 0238- 00 CAP . , FXD, CER DI : O . O l UF , 10%, SOV 72982 8121 • 075§7‘ 0103 š

C248 285- 1050- 00 0 AP . , FXD, PL STC: O . l UF, l %, 200V 14752 23081C104F

C250 285- 1062- 00 CAP . , FXD, PL STC: 0 . 005UF , 0 . 1%, 200V 19396 502F02 PP460

C255 283- 0167- 00 CAP . , FXD, CER DI : O . l UF , 10%, 100V 72982 8131 • 145§5‘ 0104 š

C275 290- 0534- 00 CAP . , FXD, EL CTLT : 1 UF , 20%, 35³i 56289 196D105X0035 HA1

C290 290- 0534- 00 CAP . , FXD, EL CTLT : l UF , 20%, 35V 56289 196D105X0035HA1

C300 281- 0653- 00 CAP . , FXD, CER DI : 3 . 3 PF , 30%, 200V 59660 374- 018- COJ0339 F

C315 283- 0003- 00 CAP . , FXD, CER DI : O . O l UF , +80 - 20 %, 150V 91418 SP 103Z151- 4R9

C325 281- 0158- 00 CAP . , VAR , CER D1 : 7- 45PF , 50 V 73899 DVJ - 5006

C327 281- 0617- 00 CAP . , FXD, CER DI : 15PF , 10%, 200 V 59660 374- 018- COG0150 K

C329 283- 0639- 00 CAP . , FXD, MI CA D: 56PF , 1%, 100V 00853 D151E560F0

C331 283- 0672- 00 CAP . , FXD, MI CA D: 20o PF , 1%, 500V 00853 D155F 2010 F0

C340 281- 0158- 00 CAP . , VAR, CER D1 : 7- 45PF , 50 V 73899 DVJ - 5006

C342 281- 0617- 00 CAP . , FXD, CER DI : 15PF , 10%, 200V 59660 374- 018- 0000150 K

C344 283- 0639- 00 CAP . , FXD, MI CA D: 56PF , 1%, 100V 00853 D151 E560F0

C346 283- 0672- 00 CAP . , FXD, MI CA D: 200 PF , 1%, 500V 00853 D155F 2010 F0

C380 283- 0000- 00 CAP . , FXD, CER DI : 0 . 001UF , +100 - 0 %, 500V 59660 831- 519- 25U- 102 ¡

C382 283- 0648- 00 CAP. , FXD, MI CA D : I OPF , 5%, 100V 00853 D151C100D0

C387 283- 0003- 00 CAP. , FXD, CER DI : O . Ol UF , +80- 20%, 150 V 91418 S P 103Z151- 4R9

C475 283- 0003- 00 CAP . , FXD, CER DI : O . OI UF , +80- 20 %, 150V 91418 S P 103Z 151- 4R9

C480 283- 0003- 00 CAP. , FXD, CER DI : O . OI UF , +80- 20 %, 150V 91418 S P 103Z151- 4R9

C494 283- 0220- 00 CAP. , FXD, CER DI : O . OI UF , 20%, SOV 72982 8121 N075X7R0103 M

C495 283- 0094- 00 CAP . , FXD, CER DI : 27PF , 10%, 200V 59660 835- 583- COG0270 K

C510 283- 0065- 00 CAP . , FXD, CER DI : O . OOI UF , 5%, 100V 72982 805- 518- Z5DO102 J

C534 290- 0534- 00 CAP . , FXD, EL CTLT : l UF , 20%, 35V 56289 196D105X0035 HA1

C550 283- 0220- 00 CAP . , FXD, CER DI : 0 . 01 UF , 20%, 50V 72982 8121 • 075§7‘ 0103 œ

C570 283- 0220- 00 CAP . , FXD, CER DI : O . O l UF , 20%, SOV 72982 8121 • 075§7‘ 0103œ

C576 283- 0060- 00 CAP . , FXD, CER DI : l OOPF , 5%, 200V 72982 855- 535 U2JI OI J

C588 290- 0534- 00 0AP . , FXD, EL CTLT : l UF , 20%, 35V 56289 196D105X0035 HA1

C592 283- 0632- 00 CAP . , FXD, MI CA D: 87PF , 1%, 100V 00853 D151 E 870F0

C594 283- 0594- 00 CAP. , FXD, MI CA D : O . OOI UF , 1%, 100V 00853 D151F102F0

C596 283- 0238- 00 CAP. , FXD, CER DI : 0 . 01 UF , 10%, 50 V 72982 8121 N075X7 R0103 K

C598 290- 0522- 00 0AP . , FXD, ELCTLT : l UF , 20%, SOV 56289 196D105XOOSOHAI

C612 283- 0220- 00 CAP . , FXD, CER DI : 0 . 01 UF , 20%, 50 V 72982 8121 N075X7RO103 M
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C638 283- 0111- 00 CAP . , FXD, CER DI : O . l UF , 20%, SOV 72982 8121 - N08825U104M

C642 283- 0649- 00 CAP . , FXD, MI CA D: 1 O5 PF , 1%, 300V 00853 D153F1050 F0

C712 283- 0638- 00 CAP . , FXD, MI CA D: 130PF , 1%, l OOV 00853 D151 F131F0

C745 281- 0516- 00 CAP . , FXD, CER DI : 39PF , +/ - 3 . 9 PF , SOOV 59660 301- 000 U2J 0390 K

C784 283- 0597- 00 CAP . , FXD, MI CA D: 470 PF , 10%, 300 V 00853 D153E471K0

C790 290- 0534- 00 0AP . , FXD, EL CTLT : l UF , 20%, 35V 56289 196D105X0035 HA1

C812 283- 0003- 00 CAP. , FXD, CER DI : O . Ol UF , +80- 20%, 150V 91418 SP103Z151- 4R9

C844 283- 0003- 00 CAP. , FXD, CER DI : O . OI UF , +80- 20%, 150V 91418 SP103Z151- 4R9

C857 281- 0093- 00 CAP. , VAR , CER DI : 5 . 5- 18PF 59660 538- 011‘ 5 . 5- 18

C880 290- 0534- 00 0AP . , FXD, EL CTLT : l UF , 20%, 35V 56289 196D105XO035 HA1

C884 290- 0534- 00 0AP . , FXD, EL CTLT : l UF , 20%, 35V 56289 196D105X0035 HA1

C914 283- 0642- 00 CAP . , FXD, MI CA D : 33PF , +/ - 0 . 5 PF , 300 V 00853 D10- SE330G

C922 281- 0158- 00 CAP. , VAR , CER D1 : 7- 45PF , 5OV 73899 DVJ - 5006

C928 283- 0220- 00 CAP . , FXD, CER DI : O . OI UF , 20%, 50V 72982 8121 N075X7RO103M

C934 283- 0220- 00 CAP . , FXD, CER DI : O . Ol UF , 20%, 50V , 72982 8121 • 075§7 ‘ 0103 œ

C947 283- 0111- 00 CAP. , FXD, CER DI : O . l UF , 20%, SOV 72982 8121 - • Ÿ88 –5Å104œ

C950 283- 0620- 00 CAP . , FXD, MI CA D: 470 PF , 1%, 300V 00853 D153F471 F0

C955 283- 0220- 00 CAP. , FXD, CER DI : O . Ol UF , 20%, 50V 72982 8121 N075X7R0103M

C958 283- 0220- 00 CAP. , FXD, CER DI : O . O1UF , 20%, 50V 72982 8121 N075X7R0103M

C965 283- 0220- 00 CAP. , FXD, CER DI : O . Ol UF , 20%, 50V 72982 8121 N075X7R0103M

C972 283- 0353- 00 CAP. , FXD, CER DI : O . l UF , 10%, SOV 95275 VJ 1210Y104K- —

C975 290- 0525- 00 0AP . , FXD, ELCTI T : 4 . 7 UF , 20%, 5OV 56289 196D475X0050KA1

C976 283- 0353- 00 CAP . , FXD, CER DI : O . l UF , 10%, 50V 95275 VJ 1210Y104K- —

C978 290- 0525- 00 CAP . , FXD, ELCTLT: 4 . 7 UF , 20%, 50V 56289 196D475X0050KA1

C1036 283- 0220- 00 CAP. , FXD, CER DI : O . O l UF , 20%, 5OV 72982 8121 • 075§7‘ 0103œ

C1047 283- 0111- 00 CAP. , FXD, CER DI : O. l UF , 20%, 50V 72982 8121 - N088ZSU104M

C1050 283- 0620- 00 CAP . , FXD, MI CA D: 470 PF , 1%, 300V 00853 D153F471 F0

C1072 283- 0353- 00 CAP . , FXD, CER DI : O. l UF , 10%, SOV 95275 VJ 1210Y104 K- —

C1075 290- 0525- 00 CAP. , FXD, ELCTLT: 4 . 7 UF , 20%, 5OV 56289 196D475X0050KA1

C1076 283- 0353- 00 CAP . , FXD, CER DI : O. l UF , 10%, SOV 95275 VJ 1210Y104K- —

C1078 290- 0525- 00 CAP . , FXD, ELCTLT: 4 . 7 UF , 20%, 50V 56289 196D475X0050KA1

C1090 281- 0138- 00 CAP . , VAR, PLSTC: 0 . 4- 1 . 2PF , 600 V 74970 273- 0051- 001

C1092 281- 0158- 00 CAP. , VAR , CER D1 : 7- 45PF , 50V 73899 DVJ- 5006

C1145 283- 0220- 00 CAP. , FXD, CER DI : O. Ol UF , 20%, SOV 72982 8121 N075X7R0103M

C1146 283- 0111- 00 CAP . , FXD, CER DI : O . I UF , 20%, SOV 72982 8121 - N088Z5U104M

C1154 290- 0525- 00 0AP. , FXD, ELCTLT : 4 . 7UF , 20%, 5OV 56289 196D475X0050KA1

C1156 283- 0220- 00 CAP. , FXD, CER DI : O. O l UF , 20%, 50V 72982 8121 • 075§7‘ 0103œ

C1160 –83- 0220- 00 CAP. , FXD, CER DI : O. O l UF , 20%, 50V 72982 8121 N075X7R0103M

C1174 290- 0525- 00 CAP. , FXD, ELCTLT : 4 . 7 UF , 20%, 5OV 56289 196D475X0050KA1

C1176 283- 0220- 00 CAP . , FXD, CER DI : O. O 1UF , 20%, 5OV 72982 8121 • 075§7‘ 0103 œ

C1180 283- 0220- 00 CAP . , FXD, CER DI : O. O l UF , 20%, SOV 72982 8121 N075X7RO103M

C1200 281- 0662- 00 CAP . , FXD, CER DI : I OPF , +/ - O. SPF , SOOV 59660 301 - 000 H3MOl 00D

C1204 283- 0003- 00 CAP . , FXD, CER DI : O. O I UF , +80- 20 %, 150V 91418 SP103Z 151- 4R9

C1215 283- 0003- 00 CAP . , FXD, CER DI : O. O 1UF , +80- 20 %, 150V 91418 SP103Z 151- 4‘ 9

C1217 290- 0527- 00 CAP . , FXD, ELCTLT : 15UF , 20%, 20V 90201 TDC156 M020FL

C1258 283- 0003- 00 CAP . , FXD, CER DI : O. O 1UF , +80- 20 %, 150V 91418 SP 103Z 151- 4R9

C1284 290- 0525- 00 CAP . , FXD, ELCTLT : 4 . 7UF , 20%, 50V 56289 196D475X0050 KA1

C1295 283- 0003- 00 CAP. , FXD, CER DI : O. O 1UF , +80- 20 %, 150V 91418 SP 103Z 151- 4R9

C1322 283- 0180- 00 CAP . , FXD, CER DI : 560oPF , 20%, 200 V 72982 8121 • 204 • 562œ

C1330 283- 0167- 00 CAP . , FXD, CER DI : O. l UF, 10%, l OOV 72982 8131 N145X5R0104 K

C1340 283- 0167- 00 CAP . , FXD, CER DI : O . l UF, 10%, 100 V 72982 8131 • 145§5‘ 0104 š

C1380 283- 0110- 00 CAP . , FXD, CER DI : O. OO5UF , +80- 20 %, 150V 56289 19C242 B

C1392 283- 0003- 00 CAP . , FXD , CER DI : O . O 1UF , +80- 20 %, 150V 91418 5¡ 103– 151- 4R9

C1394 283- 0003- 00 CAP . , FXD , CER DI : O . O1UF , +80- 20 %, 150V 91418 SP103Z 151- 4‘ 9

C1438 290- 0536- 00 0AP . , FXD , ELCTLT : l OUF , 20%, 25V 90201 TDC106 M025FL

C144À 285- 0808- 00 0AP . , FXD, PL STC: O . l UF , 10%, SOV 56289 LP66A1 A104K004

C1442 285- 0862- 00 CAP . , FXD , PL STC: 0 . 001, 10%, l OOV 56289 410¡ 10291

C1445 283- 0003- 00 CAP . , FXD , CER DI : O . O1UF , +80- 20 %, 150V 91418 SP103Z 151- 4R9

C1462 281- 0523- 00 CAP . , FXD , CER DI : l 00 PF , +/ - 20PF , SOOV 72982 301 - 000U2MOI O1 M

C1468 281- 0524- 00 CAP . , FXD, CER DI : 150PF , +/ - 30PF , 5OOV 04222 7001- 1381
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C1478 283- 0003- 00 CAP . , FXD, CER DI : O . O1UF , +80- 20 %, 150V 91418 SP 103Z151- 4‘ 9

C1492 281- 0524- 00 CAP. , FXD, CER DI : 150PF , +/ - 30PF , 500V 04222 7001- 1381

C1494 281- 0543- 00 CAP. , FXD, CER DI : 270PF , 10%, 5OOV 72982 301055§5¡ 271š

C1504 281- 0662- 00 CAP . , FXD, CER DI : l OPF , +/ - O. SPF , SOOV 59660 301- OOOH3MOl 00 D

C1520 283- 0065- 00 CAP. , FXD, CER DI : O . OO1UF, 5%, 100V 72982 805- 518- Z5D0102J

C1608 283- 0220- 00 CAP. , FXD, CER DI : O . Ol UF , 20%, SOV 72982 8121 N075X7R0103M

C1612 283- 0001- 00 CAP. , FXD, CER DI : 0 . 005 UF , +100- 0%, 500V 72982 831- 559 • 502¡

C1630 290- 0117- 00 CAP. , FXD, EL CTLT : 50UF, +75- 10 %, 50V 56289 30 D506GO5ODD9

C1650 283- 0001- 00 CAP . , FXD, CER DI : 0 . 005UF , +100- 0%, 500V 72982 831- 559 • 502¡

C1661 283- 0220- 00 CAP . , FXD, CER DI : O . O1UF , 20%, 5OV 72982 8121 • Ÿ75§7‘ 0103œ

C1665 290- 0117- 00 CAP . , FXD, EL CTLT : 50UF, +75- 10 %, 50V 56289 30 D506GO5ODD9

C1670 290- 0519- 00 0AP . , FXD, EL CTLT : l O0 UF , 20%, 20V 90201 TDC107M020WLD

C1671 283- 0003- 00 CAP . , FXD, CER DI : O . O1UF , +80- 20 %, 150V 91418 SP 103Z151- 4R9

C1672 290- 0519- 00 0AP . , FXD, EL CTLT : l O0UF , 20%, 20V 90201 TDC107MO20WLD

C1673 283- 0003- 00 CAP . , FXD, CER DI : O . O1UF , +80- 20 %, 150V 91418 SP 103Z151- 4‘ 9

C1676 283- 0220- 00 CAP . , FXD, CER DI : O . O1UF , 20%, 5OV 72982 8121 N075X7R0103M

C1680 290- 0786- 00 CAP . , FXD, EL CTLT : 1500UF , +50- 10 %, 75VDC 56289 39 D793

C1682 290- 0786- 00 CAP . , FXD, EL CTLT : 1500UF , +50- 10 %, 75VDC 56289 39 D793

C1690 290- 0415- 00 CAP. , FXD, EL CTLT : 5 . 6UF , 10%, 35V 56289 150D565X9035 B2

C1694 290- 0415- 00 CAP. , FXD, ELCTLT : 5 . 6UF , 10%, 35V 56289 150D565X9035 B2

C1720 283- 0001- 00 CAP. , FXD, CER DI : 0 . 005UF , +100 - 0%, 500V 72982 831 - 559 • 502¡

C1730 290- 0117- 00 CAP. , FXD, EL CTLT : 50UF, +75- 10 %, 50V 56289 30 D506GO5ODD9

C1750 283- 0001- 00 CAP . , FXD, CER DI : 0 . 005UF , +100 - 0%, 500V 72982 831 - 559 • 502¡

C1761 283- 0220- 00 CAP. , FXD, CER DI : O . Ol UF , 20%, 50V 72982 8121 • 075§7‘ Ÿ103œ

C1765 290- 0117- 00 CAP . , FXD, EL CTLT : 5OUF, +75- 10 %, 5OV 56289 30 D506G050DD9

C1770 290- 0525- 00 CAP. , FXD, EL CTLT : 4 . 7UF , 20%, 5OV 56289 196D475XO050KA1

C1774 290- 0525- 00 0AP. , FXD, EL CTLT : 4 . 7 UF, 20%, 5OV 56289 196D475§Ÿ050š‘ 1

C1776 283- 0220- 00 CAP. , FXD, CER DI : O . Ol UF , 20%, 5OV 72982 8121 • 075§7‘ 0103 œ

C1778 290- 0525- 00 CAP . , FXD, EL CTLT : 4 . 7 UF , 20%, 50V 56289 196D475§0050 š‘ 1

C1800 290- 0525- 00 CAP . , FXD, EL CTLT : 4 . 7 UF , 20%, 5OV 56289 196D475XOO5OKAI

CR20 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 I N4152R

CR21 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 1N4152R

CR85 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 1 N4152R

CR108 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 1• 4152‘

CR180 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, H0T CARRI ER 50434 5082- 2672

CR182 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 50434 5082- 2672

CR184 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 50434 5082- 2672

CR186 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 50434 5082- 2672

CR188 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, H0T CARRI ER 50434 5082- 2672

CR190 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 50434 5082- 2672

CR218 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 1 N4152 R

CR220 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 1 N4152 R

CR352 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 50434 5082- 2672

CR356 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 50434 5082- 2672

CR462 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 50434 5082- 2672

CR470 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 50434 5082- 2672

CR556 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15 V, HOT CARRI ER 50434 5082- 2672

CR558 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 50434 5082- 2672

CR560 152- 0141- 02 SEMI COND DEVI CE: S I LI CON, 30V, 150MA 01295 ™• 4152 ‘

CR562 152- 0141- 02 SEMI COND DEVI CE: S I LI CON, 30V, 150MA 01295 1 N4152 R

CR564 152- 0322- 00 SEMI COND DEVI CE : S I LI CON, 15V, H0T CARRI ER 50434 5082- 2672

CR566 152- 0322- 00 SEMI COND DEVI CE : S I LI CON, 15V, H0T CARRI ER 50434 5082- 2672

CR632 152- 0141- 02 SEMI COND DEVI CE : S I LI CON, 30V, 150MA 01295 1 • 4152 ‘

CR745 152- 0322- 0 ™ SEMI COND DEVI CE : SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR746 152- 0322- 01 SEMI COND DEVI CE : SET Ÿ£ 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR747 152- 0322- 01 SEMI COND DEVI CE: SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR748 152- 0322- 01 SEMI COND DEVI CE: SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR750 152- 0322- 01 SEMI COND DEVI CE: SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘
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CR751 152- 0322- 01 SEMI COND DEVI CE : SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR752 152- 0322- 01 SEMI COND DEVI CE : SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR753 152- 0322- 01 SEMI COND DEVI CE : SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR755 152- 0322- 01 SEMI COND DEVI CE: SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR756 152- 0322- 01 SEMI COND DEVI CE : SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR757 152- 0322- 01 SEMI COND DEVI CE: SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR758 152- 0322- 01 SEMI COND DEVI CE: SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR762 152- 0322- 01 SEMI COND DEVI CE : SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR763 152- 0322- 01 SEMI COND DEVI CE: SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR764 152- 0322- 01 SEMI COND DEVI CE : SET Ÿ£ 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR765 152- 0322- 01 SEMI COND DEVI CE : SET OF 16, MATCHED FOR VF 21847 ‘ 2§600‘

CR825 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 I N4152R

CR826 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 I N4152R

CR842 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 I N4152R

CR942 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 I N4152R

CR943 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 1 • 4152‘

CR960 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V , 150MA 01295 1• 4152 ‘

CR962 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 1 N4152R

CR1042 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 1• 4152‘

CR1043 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 I N4152R

CR1212 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 I N4152R

CR1225 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 I N4152R

CR1226 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 1 N4152R

CR1235 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 I N4152R

CR1285 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 I N4152R

CR1286 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 I N4152R

CR1312 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 I N4152R

CR1370 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 I N4152R

CR1372 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 I N4152R

CR1420 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 I N4152R

CR1470 152- 0141- 02
:

SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 I N4152R

CR1600 152- 0066- 00 SEMI COND DEVI CE : SI LI CON, 400V, 750MA 14433 LG4016

CR1608 152- 0061- 00 SEMI COND DEVI CE : SI LI CON, 175V, 100MA 07263 FDH2161

CR1630 152- 0066- 00 SEMI COND DEVI CE : SI LI CON, 400V, 750MA 14433 L G4016

CR1652 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 I N4152R

CR1665 152- 0066- 00 SEMI COND DEVI CE : SI LI CON, 400V, 750MA 14433 LG4016

CR1676 152- 0066- 00 SEMI COND DEVI CE : SI LI CON, 400V, 750MA 14433 L G4016

CR1680 152- 0488- 00 SEMI COND DEVI CE: SI LI CON, 200 V, 1500MA 04713 3• 55 FAMI LY

CR1682 152- 0066- 00 SEMI COND DEVI CE: SI LI CON, 400 V, 750MA 14433 L G4016

CR1684 152- 0488- 00 SEMI COND DEVI CE : SI LI CON, 200 V, 1500MA 04713 3• 55 FAMI LY

CR1686 152- 0488- 00 SEMI COND DEVI CE : SI LI CON, 200V, 1500MA 04713 3• 55 FAMI LY

CR1700 152- 0066- 00 SEMI COND DEVI CE : SI LI CON, 400 V, 750MA 14433 L G4016

CR1711 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 I N4152R

CR1730 152- 0066- 00 SEMI COND DEVI CE : SI LI CON, 400V, 750MA 14433 LG4016

CR1740 152- 0141- 02 SEMI COND DEVI CE : SI LI CON, 30V, 150MA 01295 I N4152R

CR1752 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 01295 1N4152R

CR1765 152- 0066- 00 SEMI COND DEVI CE: SI LI CON, 400V, 750MA 14433 LG4016

CR1776 152- 0066- 00 SEMI COND DEVI CE : SI LI CON, 400V, 750MA 14433 LG4016

CR1782 152- 0066- 00 SEMI COND DEVI CE: SI LI CON, 400V, 750MA 14433 LG4016

DS50 150- 1033- 00 LT EMI TTI NG DI O: YELLOW, 585NM, 40MA œ‘ § 50434 HLMP 1401

DS720 150- 1033- 00 LT EMI TTI NG DI O: YELLOW, 585NM, 40MA œ‘ § 50434 —Lœ¡ 1401

DS1675 150- 1029- 00 LT EMI TTI NG DI O: GREEN, 565NM, 35MA 53184 XC209G

£ 1120 159- 0140- 00 F USE, WI RE LEAD : 0 . 3A, 125V, 5 SEC 71400 œ¤—- 5

F 1615 159- 0116- 00 ’ 040000 ’ 057809 FUSE, CARTRI DGE : l A, 125V, 0 . 4 SEC, 0 . 17 LEADS 75915 273001

F1615 159- 0153- 00 ’ 057810 FUSE, WI RE LEAD : 1 . SA, 125V, FAST BLOW 71400 GFA 1- 1/ 2

£1616 159- 0116- 00 ’ 040000 ’ 057809 FUSE, CARTRI DGE : l A, 125V, 0 . 4 SEC, 0 . 17 LEADS 75915 273001

F1616 159- 0153- 00 ’ 057810 FUSE, WI RE LEAD : 1 . SA, 125V, FAST BLOW 71400 GFA 1- 1/ 2

F 1715 159- 0116- 00 ’ 040000 ’ 057809 FUSE, CARTRI DGE : l A, 125V, 0 . 4 SEC, 0 . 17 LEADS 75915 273001

F 1715 159- 0153- 00 ’ 057810 FUSE, WI RE LEAD : 1 . SA, 125V, FAST BLOW 71400 GFA 1- 1/ 2
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Ck t No .
Te k t r oni x
Par t No .

Ser i al / Mod el
Ef f

No .
Dsco n t Name & Descr i p t i o n

Mf r
Code Mf r Pa r t Numb er

F 1716 159- 0116- 00 ’ 040000 ’ 057809 FUSE, CARTRI DGE : l A , 125V, 0 . 4 SEC, 0 . 17 LEADS 75915 273001

F 1716 159- 0153- 00 ’ 057810 FUSE, WI RE LEAD : 1 . 5 A, 125 V, FAST BLOW 71400 GFA 1- 1/ 2

J 20 131- 0955- 00 CONN, RCPT, ELEC : BNC, FEMALE 13511 31- 279

J 300 131- 1003- 00 CONN, RCPT, ELEC : CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 406 131- 1003- 00 CONN, RCPT, ELEC : CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 418 131- 1003- 00 CONN, RCPT, ELEC: CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 420 131- 1315- 00 CONN, RCPT, ELEC: BNC, FEMALE 80009 131- 1315- 00

J 485 131- 1003- 00 0ONN, RCPT, ELEC: CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 640 131- 1003- 00 CONN, RCPT, ELEC: CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 700 131- 0955- 00 CONN, RCPT, ELEC : BNC, FEMALE 13511 31- 279

J 730 131- 1003- 00 CONN, RCPT, ELEC : CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 732 131- 1003- 00 CONN, RCPT, ELEC: CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 735 131- 1003- 00 CONN, RCPT, ELEC : CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 900 131- 1003- 00 CONN, RCPT, ELEC: CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 1120 131- 1003- 00 CONN, RCPT, ELEC: CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 1125 131- 1315- 00 CONN, RCPT, ELEC : BNC, FEMALE 80009 131- 1315- 00

J 1200 131- 1315- 00 CONN, RCPT, ELEC : BNC, FEMALE 80009 131- 1315- 00

J 1201 131- 1003- 00 CONN, RCPT, ELEC : CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 1295 131- 1003- 00 CONN, RCPT, ELEC : CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

J 1370 131- 0955- 00 CONN, RCPT, ELEC : BNC, FEMALE 13511 31- 279

J 1520 131- 0955- 00 CONN, RCPT, ELEC : BNC, FEMALE 13511 31- 279

L 300 108- 0552- 00 COI L, RF : 80NH ' 80009 108- 0552- 00

L 382 108- 0330- 00 COI L, RF : 0 . 4 UH 80009 108- 0330- 00

L 515 108- 0733- 00 COI L, RF : 113 NH 80009 108- 0733- 00

L 646 108- 0509- 00 COI L , RF : 2 . 45UH 80009 108- 0509- 00

L 945 108- 0181- 01 COI L, RF : 0 . 2 UH 80009 108- 0181- 01

L 1045 108- 0181- 01 COI L , RF : 0 . 2UH 80009 108- 0181- 01

L 1120 108- 0237- 00 COI L , RF : 80UH 80009 108- 0237- 00

L 1130 108- 0057- 00 COI L, RF : 8 . 8 UH ~ 80009 108- 0057- 00

LR880 108- 0520- 00 COI L, RF : 2 . 2 UH ( WOUND Ÿ• ‘ 10 OHM RES) 80009 108- 0520- 00

LR884 108- 0520- 00 COI L, RF : 2 . 2 UH ( WOUND Ÿ• ‘ 10 OHM RES) 80009 108- 0520- 00

Q55 151- 0188- 00 TRANS I STOR: SI LI CON, PNP 04713 SPS6868K
Q65 151- 0438- 00 TRANS I STOR: SI LI CON, PNP, SEL FROM SPS6927 80009 151- 0438- 00

Q80 151- 0438- 00 TRANS I STOR: SI LI CON, PNP, SEL FROM SPS6927 80009 151- 0438- 00

Q90 151- 0438- 00 TRANS I STOR : SI LI CON, PNP, SEL FROM SPS6927 80009 151- 0438- 00

Q100 151- 0367- 00 TRANS I STOR: SI LI CON, NPN, SEL FROM 3571 ¤¡ 01295 SKA6516

Q165 151- 0188- 00 TRANS I STOR: SI LI CON, PNP 04713 SPS6868K

Q170 A, B 151- 0232- 00 ’ 040000 ’ 056331 TRANS I STOR: SI LI CON, NPN, DUAL 07263 SP 12141

Q170A, B 151- 0232- 02 ’ 056332 TRANS I STOR: SI LI CON, NPN 07263 SP 14318

Q175 151- 0190- 00 TRANS I STOR: SI LI CON, NPN 07263 S032677

Q225 151- 0188- 00 TRANS I STOR: SI LI CON, PNP 04713 SPS6868K

Q230 151- 0190- 00 TRANS I STOR: SI LI CON, NPN 07263 S032677

Q255 A, B 151- 1032- 00 TRANS I STOR: SI LI CON, FET, DUAL 17856 DN 399

Q270 151- 0438- 00 TRANS I STOR: SI LI CON, PNP, SEL FROM SPS6927 80009 151- 0438- 00

Q280 151- 0424- 00 TRANS I STOR: SI LI CON, NPN 04713 SPS8246

Q285 151- 0424- 00 TRANS I STOR: SI LI CON, NPN 04713 SPS8246

Q295 151- 0438- 00 TRANS I STOR: S I LI CON, PNP, SEL FROM SPS6927 80009 151- 0438- 00

Q310 151- 0447- 00 TRANS I STOR: S I LI CON, NPN 80009 151- 0447- 00

Q395 151- 0424- 00 TRANS I STOR: S I LI CON, NPN 04713 S PS8246

Q406 151- 0199- 00 TRANS I STOR: S I LI CON, PNP 04713 S PS6866K
Q410 151- 0424- 00 TRANS I STOR: S I LI CON, NPN 04713 SPS8246

Q415 151- 0199- 00 TRANS I STOR : S I LI CON, PNP 04713 S PS6866K
Q450 151- 0438- 00 TRANS I STOR: SI LI CON, PNP, SEL FROM SPS6927 80009 151- 0438- 00

Q456 151- 0424- 00 TRANS I STOR: SI LI CON, NPN 04713 SPS8246

Q462 151- 0199- 00 TRANS I STOR : SI LI CON, PNP 04713 S PS6866K
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Q470 151- 0424- 00 TRANSI STOR : SI LI CON, NPN 04713 SPS8246

Q495 151- 0424- 00 TRANSI STOR : SI LI CON, NPN 04713 SPS8246

Q500 151- 0424- 00 TRANSI STOR : SI LI CON, NPN 04713 SPS8246

Q510 151- 0221- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS246

Q530 151- 0435- 00 TRANSI STOR: SI LI CON, PNP 04713 SP58335

Q540 151- 0188- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS6868K

Q550 151- 0221- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS246

Q570 151- 0424- 00 TRANSI STOR: SI LI CON, NPN 04713 SPS8246

Q580 151- 0190- 00 TRANSI STOR: SI LI CON, NPN 07263 S032677

Q600 ¹ 151- 1042- 00 SEMI COND DVC SE : MATCHED PAI R FET 01295 SKA5390

Q61o(

Q615 151- 0427- 00 TRANSI STOR: SI LI CON, NPN 80009 151- 0427- 00

Q620 151- 0427- 00 TRANSI STOR: SI LI CON, NPN 80009 151- 0427- 00

Q640 151- 0369- 00 TRANSI STOR: SI LI CON, PNP 01295 Sš‘ 6664

Q720 151- 0188- 00 TRANSI STOR: SI LI CON, PNP . 04713 SPS6868K

Q805 151- 0221- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS246

Q825 151- 0221- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS246

Q830 151- 0190- 00 TRANSI STOR: SI LI CON, NPN 07263 S032677

Q835 151- 0220- 00 TRANSI STOR: S I LI CON, PNP 07263 S036228

Q840 151- 0367- 00 TRANSI STOR: S I LI CON, NPN, SEL FROM 3571 ¤¡ 01295 SKA6516

Q930 151- 0424- 00 TRANSI STOR: S I LI CON, NPN 04713 SPS8246

Q940 151- 0424- 00 TRANSI STOR: S I LI CON, NPN 04713 SPS8246

Q950 151- 0411- 00 TRANSI STOR: SI LI CON, NPN 80009 151- 0411- 00

Q952 151- 0285- 01 TRANSI STOR: SI LI CON, PNP, SEL 80009 151- 0285- 01

Q970 151- 0211- 02 TRANSI STOR: SI LI CON, NPN, SEL 80009 151- 0211- 02

Q980 151- 0211- 02 TRANSI STOR: SI LI CON, NPN, SEL 80009 151- 0211- 02

Q1030 151- 0438- 00 TRANSI STOR: S I LI CON, PNP, SEL FROM SPS6927 80009 151- 0438- 00

Q1040 151- 0438- 00 TRANSI STOR: SI LI CON, PNP, SEL FROM SPS6927 80009 151- 0438- 00

Q1050 151- 0450- 00 TRANSI STOR: SI LI CON, PNP, SEL FROM 2• 5583 80009 151- 0450- 00

Q1052 151- 0211- 02 TRANSI STOR: S I LI CON, NPN, SEL 80009 151- 0211- 02

t
Q1070 151- 0285- 01 TRANSI STOR: S I LI CON, PNP, SEL 80009 151- 0285- 01

Q1080 151- 0285- 01 TRANSI STOR: S I LI CON, PNP, SEL 80009 151- 0285- 01

Q1150 151- 0347- 00 TRANSI STOR: SI LI CON, NPN 56289 2• 5551

Q1160 151- 0440- 00 TRANSI STOR: SI LI CON, PNP 03508 §41 • 603

Q1170 151- 0350- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS6700

Q1180 151- 0439- 00 TRANS I STOR: SI LI CON, NPN 80009 151- 0439- 00

Q1220 151- 0190- 00 TRANS I STOR: SI LI CON, NPN 07263 ¸ 032677

Q1245 151- 0367- 00 TRANS I STOR: SI LI CON, NPN, SEL FROM 3571 ¤¡ 01295 SKA6516

Q1250 151- 0367- 00 TRANS I STOR: SI LI CON, NPN, SEL FROM 3571 ¤¡ 01295 SKA6516

Q1254 151- 0367- 00 TRANS I STOR: SI LI CON, NPN, SEL FROM 3571 ¤¡ 01295 5š‘ 6516

Q1260 151- 0221- 00 TRANS I STOR: SI LI CON, PNP 04713 SPS246

Q1262 151- 0221- 00 TRANS I STOR: SI LI CON, PNP 04713 , SPS246

Q1280 151- 0134- 00 TRANS I STOR: SI LI CON, PNP 80009 151- 0134- 00

Q1400 151- 0190- 00 TRANS I STOR: SI LI CON, NPN 07263 S032677

Q1410 151- 0190- 00 TRANS I STOR: SI LI CON, NPN 07263 S032677

Q1420 151- 0188- 00 TRANS I STOR: SI LI CON, PNP 04713 S PS6868K

Q1430 151- 1021- 00 TRANS I STOR: SI LI CON, JFE 17856 £• 815

Q1450 151- 0190- 00 TRANSI STOR: SI LI CON, NPN 07263 5032677

Q1610 151- 0347- 00 TRANSI STOR: SI LI CON, NPN 56289 2• 5551

Q1620 151- 0350- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS6700

Q1621 151- 0350- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS6700

Q1622 151- 0462- 00 TRANSI STOR: SI LI CON, PNP 04713 TI P30C

Q1640 151- 0347- 00 TRANSI STOR: SI LI CON, NPN 56289 2• 5551

Q1642 151- 0347- 00 TRANSI STOR: SI LI CON, NPN 56289 2• 5551

Q1650 151- 0350- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS6700

Q1652 151- 0350- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS6700

Q1660 151- 0462- 00 TRANSI STOR: SI LI CON, PNP 04713 TI P30C



Repl aceabl e El ect r i cal Par t s- FG504 ( SNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 040000 & up)

REV C, OCT 1980

	

7- 9

Ck t No .
Te k t r o n i x Se r i al / Model No .
Par t No . Ef f Dsco n t Name & Descr i p t i o n

Mf r
Co d e Mf r Pa r t Number

01677 151- 0515- 01 SCR: SI LI CON 04713 2• 4441
Q1710 151- 0350- 00 TRANS I STOR: S I LI CON, PNP 04713 SPS6700
Q1715 151- 0350- 00 TRANS I STOR: S I LI CON, PNP 04713 SPS6700
01720 151- 0347- 00 TRANS I STOR: S I LI CON, NPN 56289 2• 5551
01721 151- 0347- 00 TRANSI STOR: S I LI CON, NPN 56289 2• 5551
Q1722 151- 0439- 00 TRANSI STOR: S I LI CON, NPN 80009 151- 0439- 00

01740 151- 0350- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS6700
01742 151- 0350- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS6700
01750 151- 0347- 00 TRANSI STOR: SI LI CON, NPN 56289 2• 5551
Q1752 151- 0347- 00 TRANSI STOR: SI LI CON, NPN 56289 2• 5551
Q1760 151- 0439- 00 TRANSI STOR: SI LI CON, NPN 80009 151- 0439- 00
01776 151- 0350- 00 TRANSI STOR: SI LI CON, PNP 04713 SPS6700

01777 151- 0515- 01 SCR: S I LI CON 04713 2• 4441

R5 311- 1799- 00 RES . , VAR, WW: 2 § 10 š Ÿ—œ, 5%, 1W 32997 3540S- 591- 103103
- - - - - - - - - - ( R5 FURNI SHED AS ‘ UNI T WI TH ‘ 125)

‘ 8 321- 0281- 00 RES . , FXD, FI LM: 8 . 25K Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G82500 F
‘ 10 311- 1267- 00 RES. , VAR, NONWI R : 5K OI R1, 10%, 0. 50W 32997 3329 ¡ - L58- 502
R12 315- 0363- 00 RES. , FXD, CMPSN: 36K Ÿ—œ, 5%, 0 . 25W 01121 CB 3635
‘ 14 321- 0289- 00 RES . , FXD, FI LM: l OK Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G10001 F

R20 321- 0289- 00 RES . , FXD, FI LM: l OK Ÿ—œ, 1%, 0. 125W 91637 MFF1816G10001 F
‘ 23 315- 0202- 00 RES . , FXD, CMPSN: 2K Ÿ—œ, 5%, 0. 25W 01121 CB2025
R25 315- 0432- 00 RES . , FXD, CMPSN: 4 . 3K Ÿ—œ, 5%, 0. 25W 01121 CB4325
‘ 28 321- 0276- 00 RES . , FXD, FI LM: 7 . 32K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G73200 F
‘ 30 321- 0288- 00 RES . , FXD, FI LM: 9 . 76K Ÿ—œ, 1%, 0 . 125É 91637 MFF 1816G97600 F
R 32 321- 0289- 00 RES . , FXD, FI LM: I OK Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G10001 F

‘ 34 321- 0289- 00 RES . , FXD, FI LM: l OK Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G10001 F
‘ 36 321- 0289- 00 RES. , FXD, FI LM: l OK Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G10001 F
R38 321- 0289- 00 RES . , FXD, FI LM: I OK Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G10001 F
‘ 42 321- 0289- 00 RES . , FXD, FI LM: l OK Ÿ—œ, ™§ , 0 . 125 W 91637 MFF1816G10001 F
‘ 45 321- 0289- 00 RES . , FXD, FI LM: l OK Ÿ—œ, 1%, 0f 125W 91637 MFF1816G10001 F
R50 311- 1851- 00 RES . , VAR, NONWI R : 15K 0HM, 1W 01121 14 œ212

- - - - - - - - - - ( R50 FURNI SHED AS ‘ UNI T WI TH S50)

‘ 51 315- 0102- 00 RES . , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W 01121 CB1025
‘ 52 311- 1567- 00 RES . , VAR, NONWI R : TRMR, 100 OHM, 0 . 50W 73138 91- 89- 0
‘ 54 322- 0170- 00 RES . , FXD, FI LM: 576 Ÿ—œ, 1%, 0 . 25W 75042 CEBTO- 5760 F
‘ 58 317- 0100- 00 RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 125W 01121 ’ ’ 1005
R65 321- 0161- 00 RES . , FXD, FI LM: 464 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G464 ROF
‘ 68 321- 0190- 00 RES. , FXD, FI LM: 931 Ÿ—œ, 1 %, 0 . 125W 91637 MFF1816G931 ROF

R70 315- 0820- 00 RES. , FXD, CMPSN: 82 Ÿ—œ, 5%, 0 . 25W 01121 CB8205
R72 315- 0330- 00 RES. , FXD, CMPSN: 33 Ÿ—œ, 5%, 0 . 25W 01121 CB3305
‘ 76 321- 0190- 00 RES. , FXD, FI LM: 931 Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G931 ROF
R78 315- 0100- 00 RES . , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 25W 01121 CB1005
‘ 80 321- 0161- 00 RES . , FXD, FI LM: 464 Ÿ—œ, 1%, 0. 125 W 91637 MFF1816G464 ROF
‘ 85 315- 0153- 00 RES . , FXD, CMPSN: 15K ¿—œ, 5 § , 0 . 25É 01121 CB 1535

R88 315- 0300- 00 RES . , FXD, CMPSN: 30 Ÿ—œ, 5%, 0 . 25W 01121 CB3005

R90 315- 0752- 00 RES . , FXD, CMPSN: 7 . 5K Ÿ—œ, 5%, 0 . 25W 01121 CB7525

‘ 92 315- 0271- 00 RES . , FXD, CMPSN: 270 Ÿ—œ, 5%, 0. 25W 01121 CB2715

R95 315- 0100- 00 RE S . , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 25W 01121 CB1005
R98 315- 0100- 00 RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 25W 01121 CB 1005

‘ 100 315- 0271- 00 RES. , FXD, CMPSN: 270 Ÿ—œ, 5%, 0 . 25W 01121 CB2715

‘ 102 315- 0752- 00 RES . , FXD, CMPSN: 7 . SK Ÿ—œ, 5%, 0 . 25W 01121 CB7525
R 104 315- 0300- 00 RES . , FXD, CMPSN: 30 Ÿ—œ, 5%. 0 : 25W 01121 CB3005

R108 315- 0153- 00 RES. , FXD, CMPSN: 15K Ÿ—œ, 5%, 0. 25W 01121 CB1535
‘ 114 307- 0108- 00 RES . , FXD, CMPSN: 6 . 8 Ÿ—œ, 5%, 0 . 25W 80009 307- 0108- 00

‘ 115 311- 1564- 00 RES. , VAR, NONWI R: TRMR, 500 0HM, O. SW 73138 91- 86- 0
R120 311- 1835- 00 RES. , VAR , NONWI R: 100 0—œ, 20%, 1 W 01121 73M4GO40LI 0 1M
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‘ 125 311- 1799- 00 RES. , VAR , WW: 2 § 10š Ÿ—œ, 5%, 1W 32997 3540S- 591- 103103

- - - - - - - - - - ( ‘ 125 FURNI SHED AS ‘ UNI T WI TH ‘ 5)

R128 311- 1560- 00 RES. , VAR, NONWI R : 5 K Ÿ—œ, 20%, 0 . 50W 73138 91- 82- 0

‘ 130 315- 0222- 00 RES . , FXD, CMPSN: 2 . 2K OHM, 5%, 0 . 25W 01121 CB2225

‘ 134 315- 0512- 00 RES. , FXD, CMPSN: S . 1 K OHM, 5%, 0 . 25W 01121 CB5125

R136 315- 0200- 00 RES . , FXD, CMPSN: 20 OHM, 5%, 0 . 25W 01121 CB2005

R138 321- 0318- 00 RES . , FXD, FI LM: 20K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G20001 F

R 140 315- 0392- 00 RES. , FXD, CMPSN: 3 . 9K OHM, 5%, 0 . 25W 01121 CB3925

R 143 321- 0242- 00 RES. , FXD, FI LM: 3 . 24K Ÿ—œ, 1%, 0 . 125 W 91637 MFF 1816G32400 F

R145 311- 1562- 00 RES. , VAR, NONWI R : 2K Ÿ—œ, 20%, 0 . 50W 73138 91- 84- 0

‘ 147 321- 0247- 00 RES. , FXD, FI LM: 3 . 65K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G3650OF

R150 321- 0289- 00 RES . , FXD, FI LM: 10K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G10001 F

‘ 155 311- 1559- 00 RES. , VAR, NONWI R: 10 K Ÿ—œ, 20%, 0 . 50W 73138 91- 81- 0

‘ 158 321- 0289- 00 RES . , FXD, FI LM: I OK Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G10001 F

R160 321- 0289- 00 RES . , FXD, FI LM: l OK Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G10001 F

‘ 162 322- 0172- 00 RES. , FXD, FI LM: 604 Ÿ—œ, 1%, 0 . 25W 75042 CEBTO- 604  F

‘ 165 315- 0151- 00 RES. , FXD, CMPSN: 150 OHM, 5%, 0 . 25W 01121 CB 1515

‘ 170 322- 0172- 00 RES . , FXD, FI LM: 604 Ÿ—œ, 1%, 0. 25W 75042 CEBTO- 604o F

‘ 172 322- 0172- 00 RES. , FXD, FI LM: 604 Ÿ—œ, 14, 0. 25W 75042 CEBTO- 6040 F

‘ 175 317- 0100- 00 RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0. 125 W 01121 ’ ’ 1005

‘ 195 315- 0100- 00 RES. , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB1005

R200 307- 0111- 00 RES. , FXD, CMPSN: 3 . 6 Ÿ—œ, 5%, 0 . 25W 01121 CB36G5

‘ 202 321- 0054- 00 RES . , FXD, FI LM: 35 . 7 Ÿ—œ, 5%. 0 . 125W 91637 MFF 1816G35R70 F

‘ 204 321- 0150- 00 RES. , FXD, FI LM: 357 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G357 ROF

R206 321- 0246- 00 RES . , FXD, FI LM: 3 . 57K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G35700 F

‘ 208 321- 0342- 00 RES . , FXD, FI LM: 35 . 7 K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G35701 F

‘ 210 321- 0438- 00 RES. , FXD, FI LM: 357K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G35702 F

‘ 212 315- 0512- 00 RES . , FXD, CMPSN: 5 . 1 K OHM, 5%, 0 . 25W 01121 CB5125

‘ 215 311- 1559- 00 RES . , VAR, NONWI R: 10K Ÿ—œ, 20%, 0 . 50W 73138 91- 81- 0

‘ 220 315- 0512- 00 RES. , FXD, CMPSN: 5 . 1 K OHM, 5%, 0 . 25W 01121 CB5125
š

‘ 225 315- 0150- 00 RES. , FXD, CMPSN: 15 OHM, 5%, 0 . 25W 01121 CB 1505

R228 315- 0150- 00 RES. , FXD, CMPSN: 15 OHM, 5%, 0 . 25W 01121 CB 1505

‘ 235 315- 0100- 00 RES. , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB 1005

‘ 250 315- 0200- 00 RES. , FXD, CMPSN: 20 OHM, 5%, 0 . 25W 01121 CB2005

‘ 252 315- 0510- 00 RES. , FXD, CMPSN: 51 OHM, 5%, 0 . 25W 01121 CB5105

R255 315- 0431- 00 RES. , FXD, CMPSN: 430 OHM, 5%, 0 . 25W 01121 CB4315

R258 315- 0220- 00 RES. , FXD, CMPSN: 22 OHM, 5%, 0 . 25W 01121 CB2205

‘ 260 315- 0220- 00 RES. , FXD, CMPSN: 22 OHM, 5%, 0 . 25W 01121 CB2205

R262 315- 0431- 00 RE S . , FXD, CMP SN: 430 OHM, 5%, 0 . 25W 01121 CB4315

R265 315- 0120- 00 RES . , FXD, CMPSN: 12 OHM, 5%, 0 . 25W 01121 CB1205

R270 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

R271 321- 0054- 00 RES. , FXD, FI LM: 35 . 7 Ÿ—œ, 5%, 0 . 125 W 91637 MFF 1816G35R70 F

‘ 272 321- 0223- 00 RES . , FXD, FI LM: 2 . 05K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G20500 F

‘ 275 315- 0100- 00 RES . , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB1005

R280 321- 0001- 00 RES . , FXD, FI LM: 10 Ÿ—œ, 1%, 0 . 125W 75042 CEATO- 10RO0 F

R285 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

‘ 287 321- 0054- 00 RES . , FXD, FI LM: 35 . 7 Ÿ—œ, 5%, 0. 125 W 91637 MFF 1816G35R70 F

R288 321- 0223- 00 RES . , FXD, FI LM: 2 . OSK Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G20500 F

R290 315- 0100- 00 RES . , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB1005

‘ 295 321- 0001- 00 RES . , FXD, FI LM: 10 ORM, I %, 0 . 125 W 75042 CEATO- 1OR00 F

‘ 300 307- 0093- 00 RES . , FXD, CMPSN: 1 . 2 Ÿ—œ, 5%, 0. 50W 01121 EB12G5

R315 3  1- 0122- 00 RES . , FXD, CMPSN: 1 . 2 K Ÿ—œ, 5%, 0 . 50W 01121 • ’ 1225

‘ 317 315- 0200- 00 RES . , FXD, CMPSN: 20 OHM, 5%, 0 . 25W 01121 CB2005

R322 321- 0145- 00 RES. , FXD, FI LM: 316 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G316ROF

R325 315- 0470- 00 RES . , FXD, CMPSN: 47 OHM, 5%, 0 . 25W 01121 CB4705

R327 315- 0101- 00 RE S . , FXD, CMPSN: 100 OHM, 5%, 0 . 25W 01121 CB1015

‘ 329 315- 0122- 00 RES . , FXD, CMPSN: 1 . 2 K OHM, 5%, 0 . 25W 01121 CB1225
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R331 315- 0513- 00 RES . , FXD, CMPSN: 51 K OHM, 5%, 0 . 25W 01121 CB5135

R336 321- 0145- 00 RES. , FXD, FI LM: 316 Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G316 ROF

‘ 340 315- 0470- 00 RES. , FXD, CMPSN: 47 OHM, 5%, 0 . 25W 01121 CB4705

‘ 342 315- 0101- 00 RES. , FXD, CMPSN: 100 OHM, 5%, 0 . 25W 01121 CB1015

R344 315- 0122- 00 RES. , FXD, CMPSN: 1 . 2 K OHM, 5%, 0 . 25W 01121 CB1225

‘ 346 315- 0513- 00 RES . , FXD, CMPSN: S1K OHM, 5%, 0 . 25W 01121 CB5135

R350 321- 0249- 00 RES. , FXD, FI LM: 3 . 83K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G38300 F

‘ 352 321- 0145- 00 RES. , FXD, FI LM: 316 ¿—œ, 1%, 0 . 125É 91637 MFF1816G316 ROF

R356 321- 0145- 00 RES. , FXD, FI LM: 316 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G316 ROF

‘ 358 321- 0248- 00 RES. , FXD, FI LM: 3 . 74K Ÿ—œ, 1%, 0 : 125W 91637 MFF1816G37400 F

- - - - - - - - - - ( NOMI NAL VALUE, SELECTED)

‘ 360 311- 1564- 00 RES. , VAR, NONWI R: TRMR, 500 OHM, 0 . 5W 73138 91- 86- 0

R363 321- 0289- 00 RES. , FXD, FI LM: l OK Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G10001 F

‘ 365 311- 1564- 00 RES . , VAR, NONWI R: TRMR, 500 OHM, 0 . 5W 73138 91- 86- 0

‘ 367 321- 0208- 00 RES. , FXD, FI LM: 1 . 43K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G14300 F

‘ 370 315- 0330- 00 RES. , FXD, CMPSN: 33 OHM, 5%, 0 . 25W 01121 CB3305

R372 315- 0330- 00 RES. , FXD, CMPSN: 33 OHM, 5%, 0 . 25W 01121 CB3305

R375 315- 0750- 00 RES. , FXD, CMPSN: 75 Ÿ—œ, 5%, 0 . 25W 01121 CB7505

‘ 380 315- 0820- 00 RES. , FXD, CMPSN: 82 OHM, 5%, 0 . 25W 01121 CB8205

R382 315- 0820- 00 RES. , FXD, CMPSN: 82 OHM, 5%, 0 . 25W 01121 CB8205

‘ 385 315- 0102- 00 RES . , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W 01121 CB 1025

‘ 387 315- 0100- 00 RES. , FXD, CMPSN: 10 OHM, 5Y, , 0 . 25W 01121 CB 1005

‘ 390 315- 0102- 00 RES . , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W 01121 CB1025

‘ 395 315- 0121- 00 RES. , FXD, CMPSN: 120 OHM, 5%, 0 . 25W 01121 CB1215

R397 315- 0200- 00 RES. , FXD, CMPSN: 20 Ÿ—œ, 5%, 0 . 25W 01121 CB2005

R398 315- 0561- 00 RES. , FXD, CMPSN: 560 OHM, 5%, 0 . 25W 01121 CB5615

R400 301- 0131- 00 RES. , FXD, CMPSN: 130 Ÿ—œ, 5%, 0 . 50W 01121 • ’ 1315

R402 315- 0100- 00 RES. , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB1005

‘ 406 315- 0910- 00 RES. , FXD, CMPSN: 91 Ÿ—œ, 5%, 0 . 25W 01121 CB9105

‘ 409 315- 0240- 00 RES. , FXD, CMPSN: 24 OHM, 5%, 0 . 25W 01121 CB2405

‘ 410 315- 0200- 00 RES. , FXD, CMPSN: 20 OHM, 5%, 0 . 25W 01121 CB2005

R412 315- 0561- 00 RES. , FXD, CMPSN: 560 OHM, 5%, 0 . 25W 01121 CB5615

R415 315- 0100- 00 RES. , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB1005

‘ 417 315- 0560- 00 RES . , FXD, CMPSN: 56 OHM, 5%, 0 . 25W 01121 CB5605

R419 321- 0068- 00 RES . , FXD, FI LM: 49 . 9 Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G49R90 F

R420 315- 0101- 00 RE S . , FXD, CMPSN: 100 OHM, 5%, 0 . 25W 01121 CB1015

‘ 450 315- 0240- 00 RE S . , FXD, CMPSN: 24 OHM, 5%, 0 . 25W 01121 CB2405

‘ 452 315- 0201- 00 RES . , FXD, CMPSN: 200 OHM, 5%, 0 . 25W 01121 CB2015

R454 315- 0152- 00 RE S . , FXD, CMPSN: 1 . 5K Ÿ—œ, 5 ¥zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA� 0 . 25W 01121 CB1525

R456 315- 0331- 00 RE S . , FXD, CMPSN: 330 OHM, 5%, 0 . 25W 01121 CB3315

R458 301- 0362- 00 RES. , FXD, CMPSN: 3 . 6K Ÿ—œ, 5%, O. SOW 01121 • ’ 3625

R462 323- 0172- 00 RES . , FXD, FI LM: 604 Ÿ—œ, 1%, 0 . 50W 91637 MFF1226G604 ROF

‘ 465 315- 0472- 00 RES. , FXD, CMPSN: 4 . 7 K OHM, 5%, 0 . 25W 01121 CB4725

R470 323- 0172- 00 RES . , FXD, FI LM: 604 Ÿ—œ, 1%, 0 . 50W 91637 MFF1226G604ROF

‘ 475 315- 0100- 00 RES. , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB1005

‘ 480 315- 0100- 00 RES. , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB1005

R490 317- 0510- 00 RES. , FXD, CMPSN: 51 Ÿ—œ, 5%, 0 . 125W 01121 ’ ’ 5105

‘ 494 317- 0510- 00 RES. , FXD, CMPSN: 51 Ÿ—œ, 5%, 0 . 125W 01121 ’ ’ 5105

R496 301- 0681- 00 RES. , FXD, CMPSN: 680 Ÿ—œ, 5%, 0 . 50W 01121 • ’ 6815

‘ 498 317- 0510- 00 RES. , FXD, CMPSN: 51 Ÿ—œ, 5%, 0 . 125 W 01121 ’ ’ 5105

R500 315- 0431- 00 RES. , FXD, CMPSN: 430 Ÿ—œ, 5%, 0 . 25W 01121 CB4315

‘ 512 315- 0132- 00 RES. , FXD, CMPSN: 1 . 3 K Ÿ—œ, 5%, 0 . 25W 01121 CB1325

‘ 515 315- 0111- 00 RES. , FXD, CMPSN: 110 OHM, 5%, 0 . 25W 01121 CB1115

R520 311- 1373- 00 RES . , VAR, NONWI R: 5K Ÿ—œ, 20%, 1 W 01121 73 U4G040L502M

‘ 522 321- 0222- 00 RES. , FXD, FI LM: 2 K Ÿ—œ, 1 § , 0 . 125W 91637 MFF1816G20000 F

‘ 524 321- 0250- 00 RES. , FXD, FI LM: 3 . 92K OHM, 1 X, 0 . 125W 91637 MFF1816G39200 F

‘ 526 321- 0335- 00 RES . , FXD, FI LM: 3 0. 1 K Ÿ—œ, 1%, 0 . 125 W 91637 MFF 1816G30101 F
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‘ 528 315- 0162- 00 RES. , FXD, CMPSN: 1 . 6K OHM, 5%, 0 . 25W 01121 CB 1625
R530 321- 0222- 00 RES . , FXD, FI LM: 2 K Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G20000 F
‘ 536 321- 0371- 00 RES . , FXD, FI LM: 71 . 5K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G71501 F
‘ 538 321- 0276- 00 RES. , FXD, FI LM: 7 . 32K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G7320o F
R540 321- 0184- 00 RES . , FXD, FI LM: 806 Ÿ—œ, 1%, 0 . 125É 91637 MFF1816G806 ROF
‘ 544 315- 0220- 00 RES . , £XD, CMPSN: 22 OHM, 5%, 0 . 25W 01121 CB2205

‘ 548 315- 0220- 00 RES . , FXD, CMPSN: 22 Ÿ—œ, 5%, 0 . 25W 01121 CB2205
‘ 552 315- 0103- 00 RES . , FXD, CMPSN: l OK Ÿ—œ, 5%, 0 . 25W 01121 CB1035
R572 315- 0220- 00 RES . , FXD, CMPSN: 22 OHM, 5%, 0 . 25W 01121 CB2205
‘ 574 315- 0103- 00 RES . , FXD, CMPSN: l OK OHM, 5%, 0 . 25W 01121 CB1035
R576 321- 0222- 00 RES . , FXD, FI LM: 2 K Ÿ—œ, 1%, 0 . 1 25 W 91637 MFF1816G20000 F

‘ 580 315- 0220- 00 RES . , FXD, CMPSN: 22 Ÿ—œ, 5%, 0 . 25W 01121 CB2205

‘ 582 321- 0184- 00 RES . , FXD, FI LM: 806 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G806 ROF
R584 321- 0276- 00 RES . , FXD, FI LM: 7 . 32K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G73200 F
‘ 586 321- 0371- 00 RES . , FXD, FI LM: 71 . 5 K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G71501 F
R592 317- 0100- 00 RES . , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 125W 01121 ’ ’ 1005
‘ 604 315- 0361- 00 RES . , FXD, CMPSN: 360 OHM, 5%, 0 . 25W 01121 CB3615
R606 307- 0106- 00 ‘ ES . , FXD, CMPSN: 4 . 7 OHM, 5%, 0 . 25W 01121 CB47G5

R610 311- 1258- 00 RES . , VAR, NONWI R: 50 Ÿ—œ, 10%, 0 . 50W 32997 3329 ¡ - L58 - 500
R612 315- 0361- 00 RES . , FXD, CMPSN: 360 OHM, 5%, 0 . 25W 01121 CB3615
‘ 615 321- 0225- 00 RES . , FXD, FI LM: 2 . 15K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G21500 F
‘ 616 315- 0510- 00 RES . , FXD, CMPSN: 51 OHM, 5%, 0 . 25W 01121 CB5105
‘ 618 315- 0111- 00 RES . , FXD, CMPSN: 110 OHM, 5%, 0 . 25W 01121 CB1115
R620 321- 0225- 00 RES . , FXD, FI LM: 2 . 15K Ÿ—œ, 1%, 0 . 125W . 91637 MFF1816G2150o F

‘ 622 315- 0560- 00 RES. , FXD, C14PSN: 56 OHM, 5%, 0 . 25W 01121 CB 5605

R625 315- 0132- 00 RE S . , FXD, CMPSN: 1 . 3 K OHM, 5%, 0 . 25W 01121 CB1325

‘ 630 311- 1258- 00 ’ 040000 ’ 058289 RES. , VAR, NONWI R : 50 Ÿ—œ, 10%, 0 . 50W 32997 3329¡ - L58 - 500

R630 311- 1259- 00 ’ 058290 RES. , VAR, NONWI R: 100 Ÿ—œ, 10%, 0 . 50 W 32997 3329 ¡ - L58 - 101
‘ 632 315- 0121- 00 ’ 040000 ’ 058289 RE S . , FXD, CMPSN: 120 OHM, 5%, 0 . 25W 01121 CB1215

R632 315- 0101- 00 ’ 058290 RE S . , FXD, CMPSN: 100 OHM, 5%, 0 . 25W 01121 CB1015

s

‘ 640 315- 0390- 00 RES . , FXD, CMPSN: 39 OHM, 5%, 0 . 25W 01121 CB3905

R641 311- 1921- 00 RES . , VAR, NONWI R : 250 Ÿ—œ, 10%, 0 . 50W 73138 72- 191- 0
‘ 642 315- 0152- 00 RES. , FXD, CMPSN: 1 . 5K OHM, 5%, 0 . 25W 01121 CB 1525
R646 301- 0561- 00 RE S . , FXD, CMPSN: 560 Ÿ—œ, 5%, 0 . 50W 01121 • ’ 5615

‘ 700 315- 0103- 00 RES . , FXD, CMP SN: l OK OHM, 5%, 0 . 25W 01121 CB1035

‘ 704 315- 0103- 00 RES . , FXD, CMPSN: l OK OHM, 5%, 0 . 25W 01121 CB 1035

R706 315- 0395- 00 RES . , FXD, CMPSN: 3 . 9M OHM, 5%, 0 . 25W 01121 CB3955

R708 321- 0371- 00 RES . , FXD, FI LM: 71 . 5K Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G71501 F
R710 321- 0289- 00 RES . , FXD, FI LM: 10 K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G10001 F

R716 315- 0752- 00 RES . , FXD, CMPSN: 7 . 5 K OHM, 5%, 0 . 25W 01121 CB7525

R717 315- 0122- 00 RE S . , FXD, CMPSN: 1 . 2K OHM, 5%, 0 . 25W 01121 CB 1225

R720 315- 0102- 00 RES . , FXD, CMPSN: 1 K OHM, 5%, 0 . 25W 01121 CB1025

R730 321- 0771- 01 RES . , FXD, FI LM: 50 Ÿ—œ, 0 . 5%, 0 . 125 W 91637 MFF1816G50ROOD
R735 321- 0771- 01 RES . , FXD, FI LM: 50 Ÿ—œ, 0 . 5%, 0. 125 W 91637 MFF 1816G50ROOD

‘ 736 315- 0101- 00 RES . , FXD, CMPSN: 100 OHM, 5%, 0 . 25W 01121 CB1015

R738 321- 0082- 00 ’ 040000 ’ 058499 RES . , FXD, FI LM: 69 . 8 Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G69R80 F
‘ 738 321- 0078- 00 ’ 058450 RES . , FXD, FI LM: 63 . 4 Ÿ—œ, 1%, 0. 125 W 91637 MFF 1816G63R40F
‘ 740 311- 1175- 00 RES. , VAR, NONWI R: 100 Ÿ—œ, 10%, 0 . 50W 73138 68WR100

R742 315- 0100- 00 RES. , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB1005

R745 321- 0289- 00 RES. , FXD, FI LM: l OK Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G10001 F

R746 315- 0470- 00 RES . , FXD, CMPSN: 47 OHM, 5%, 0 . 25W 01121 CB4705

R747 321- 0110- 00 RES. , FXD, FI LM: 137 Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G137 R0F

R749 321- 0289- 00 RES. , FXD, FI LM: l OK Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G10001 F

R751 321- 0307- 00 RES . , FXD, FI LM: 15 . 4 K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G15401 F

R753 321- 0067- 00 RES . , FXD, FI LM: 48 . 7 Ÿ—œ, 1%, 0 . 125É 91637 MFF1816G48R70 F

R755 321- 0307- 00 RES . , FXD, FI LM: 15 . 4K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G15401 F

R757 321- 0304- 00 RES . , FXD, FI LM: 14 . 3K Ÿ—œ, 1%, 0 . 125 É 91637 MFF1816G14301 F

R759 321- 0153- 00 RES. , FXD, FI LM: 383 Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G383 ROF

‘ 761 321- 0304- 00 RES . , FXD, FI LM: 14 . 3K Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G14301 F
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R763 321- 0354- 00 RES . , FXD, FI LM: 47 . 5K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G47501 F
‘ 765 321- 0117- 00 RES. , FXD, FI LM: 162 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G162 ROF
R767 321- 0354- 00 RES . , FXD, FI LM: 47 . 5 K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G47501 F
‘ 770 315- 0752- 00 RES. , FXD, CMPSN: 7 . 5 K OHM, 5%, 0 . 25W 01121 CB7525
‘ 775 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025
R777 315- 0820- 00 RES . , FXD, CMPSN: 82 OHM, 5%, 0 . 25W 01121 CB8205

R780 315- 0820- 00 RES . , FXD, CMPSN: 82 OHM, 5%, 0 . 25W 01121 CB8205
R784 321- 0326- 00 RES . , FXD, FI LM: 24 . 3 K Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G24301 F
‘ 787 315- 0100- 00 RES . , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB 1005
‘ 790 311- 1555- 00 RES . , VAR, NONWI R: l 00K Ÿ—œ, 20%; 0 . 5 W 73138 91- 77- 0
‘ 793 315- 0100- 00 RES . , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB 1005
R795 321- 0756- 00 RES . , FXD, FI LM: 50K Ÿ—œ, 1%, 0. 125W 24546 NA55D5002 F

‘ 798 321- 0135- 00 RES . , FXD, FI LM: 249 Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G249 ROF
‘ 800 321- 0164- 00 RES . , FXD, FI LM: 499 Ÿ—œ, 1%, 0 . 125 W 91637 MFF 1816G499 ROF
R802 321- 0214- 00 RES . , FXD, FI LM: 1 . 65K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G16500F
‘ 805 321- 0181- 00 , RES . , FXD, FI LM: 750 Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G750 ROF
‘ 807 315- 0200- 00 RE S . , FXD, CMPSN: 20 OHM, 5%, 0 . 25W 01121 CB2005
‘ 810 321- 0181- 00 RES. , FXD, FI LM: 750 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G750ROF

R818 321- 0135- 00 RES . , FXD, FI LM: 249 Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G249ROF
R820 321- 0164- 00 RES. , FXD, FI LM: 499 ¿—œ, 1%, 0 . 125É 91637 MFF1816G499ROF
‘ 822 321- 0214- 00 RES . , FXD, FI LM: 1 . 65K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G16500F
R830 315- 0150- 00 RES. , FXD, CMPSN: 15 OHM, 5%, 0 . 25W 01121 CB1505
R835 315- 0150- 00 RES. , FXD, CMPSN: 15 OHM, 5%, 0 . 25W 01121 CB1505
‘ 840 321- 0106- 00 RES. , FXD, FI LM: 124 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G124ROF

‘ 842 321- 0106- 00 RES. , FXD, FI LM: 124 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G124ROF
R850 315- 0133- 00 RES. , FXD, CMPSN: 13K OHM, 5%, 0 . 25W 01121 CB 1335
R852 315- 0202- 00 RES . , FXD, CMPSN: 2 K OHM, 5%, 0 . 25W 01121 CB2025
R855 311- 1567- 00 RES. , VAR, NONWI R : TRMR, 100 0HM, 0 . 50W 73138 91- 89- 0
R857 315- 0241- 00 RES . , FXD, CMP SN: 240 OHM, 5%, 0 . 25W 01121 . CB2415
R868 321- 0235- 00 RES . , FXD, FI LM: 2 . 74K Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G27400 F

R870 311- 1571- 00 RES . , VAR, NONWI R : 500 Ÿ—œ, Ÿ 50W 73138 91- 91- 0
‘ 872 321- 0235- 00 RES . , FXD, FI LM: 2 . 74K Ÿ—œ, 1%, 0. 125 W 91637 MFF1816G27400 F
R900 321- 0097- 00 RES . , FXD, FI LM: 100 Ÿ—œ, 1%, 0. 125 É 91637 MFF1816G100 ROF
‘ 914 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025
R92Q 321- 0099- 00 RES . , FXD, FI LM: 105 Ÿ—œ, 1%, 0. 125 W 91637 MFF1816G105 ROF
R922 315- 0161- 00 RE S . , FXD, CMPSN: 160 OHM, 5%, 0 . 25W 01121 CB1615

‘ 924 315- 0510- 00 RE S . , FXD, CMPSN: 51 OHM, 5%, 0 . 25W 01121 CB5105
R928 301- 0681- 00 RES. , FXD, CMPSN: 680 Ÿ—œ, 5%, 0 . 50W 01121 • ’ 6815
R930 317- 0510- 00 RES. , FxD, CMPSN: 51 Ÿ—œ, 5%, 0 . 125 É 01121 ’ ’ 5105
R936 301- 0681- 00 RE S . , FXD, CMPSN: 680 Ÿ—œ, 5%, 0 . 50W 01121 • ’ 6815
‘ 938 315- 0510- 00 RES. , FXD, CMPSN: 51 OHM, 5%, 0 . 25W 01121 CB5105
R942 321- 0097- 00 RES . , FXD, FI LM: 100 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G100 ROF

R945 321- 0090- 00 RES. , FXD, FI LM: 84. 5 Ÿ—œ, 1%, 0. 125 W 91637 MFF1816G84R50 F
‘ 947 315- 0360- 00 RES. , FXD, CMPSN: 36 OHM, 5%, 0 . 25W 01121 CB 3605
‘ 950 311- 1244- 00 RES. , VAR, NONWI R: 100 Ÿ—œ, 10%, 0 . 50W 32997 3386 §- ¤07 - 101
R952 321- 0030- 00 RES. , FXD, FI LM: 20 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G20ROOF
R958 SELECTED
‘ 960 321- 0012- 00 RES. , FXD, FI LM: 13 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G13ROOF

R965 315- 0100- 00 RES . , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB1005
‘ 970 315- 0200- 00 RES . , FXD, CMP SN: 20 OHM, 5%, 0 . 25W 01121 CB2005
‘ 974 308- 0297- 00 RES . , FXD, WW: 24 . 7 Ÿ—œ, 1 %, 3W 91637 RS2 B- K24 R70 F
‘ 980 315- 0200- 00 RES . , FXD, CMPSN: 20 OHM, 5%, 0 . 25W 01121 CB2005
R982 301- 0100- 00 RES . , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 50W 01121 • ’ 1005
‘ 984 301- 0100- 00 RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 50W 01121 • ’ 1005

R1015 311- 1558- 00 RES . , VAR, NONWI R: 20K Ÿ—œ, 20%, 0 . 50W 73138 91- 80- 0
R1016 315- 0682- 00 RES. , FXD, CMPSN: 6 . 8K OHM, 5%, 0 . 25W 01121 CB6825
R1024 315- 0510- 00 RES. , FXD, CMPSN: 51 OHM, 5%, 0 . 25W 01121 CB5105
R1028 301- 0681- 00 RES . , FXD, CMPSN: 680 Ÿ—œ, 5%, 0 . 50W 01121 • ’ 6815
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‘ 1030 317- 0510- 00 RES. , FXD, CMPSN: 51 Ÿ—œ, 5%, 0. 125W 01121 ’ ’ 5105

R1036 301- 0681- 00 RES . , FXD, CMPSN: 680 Ÿ—œ, 5%, 0 . 50W 01121 • ’ 6815
‘ 1038 315- 0510- 00 RES. , FXD, CMPSN: 51 OHM, 5%, 0 . 25W 01121 CB5105

‘ 1042 321- 0097- 00 RES . , FXD, FI LM: 100 ¿—œ, 1%, 0. 125 É 91637 MFF1816G100ROF

R1045 321- 0090- 00 RES. , FXD, FI LM: 84. 5 Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G84R50 F

‘ 1047 315- 0360- 00 RES. , FXD, CMPSN: 36 Ÿ—œ, 5%, 0. 25Ë 01121 CB 3605

‘ 1050 311- 1244- 00 RES. , VAR, NONWI R: 100 Ÿ—œ, 10%, 0 . 50W 32997 3386 §- ¤07 - 101

‘ 1052 321- 0030- 00 RES . , FxD, FI LM: 20 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G20ROOF

R1070 315- 0200- 00 RES. , FXD, CMPSN: 20 OHM, 5%, 0 . 25W 01121 CB 2005

‘ 1074 308- 0297- 00 RES. , FXD, WW: 24 . 7 Ÿ—œ, 1 %, 3W 91637 RS2 B- K24 R70F

R1080 315- 0200- 00 RES. , FXD, CMPSN: 20 OHM, 5%, 0 . 25W 01121 CB2005

R1082 301- 0100- 00 RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0. 50W 01121 • ’ 1005

R1084 301- 0100- 00 RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 50W 01121 • ’ 1005

R1090 322- 0215- 00 RES . , FXD, FI LM: 1 . 69K Ÿ—œ, 1%, 0 . 25W 75042 CEBTO- 1691 F

R1092 315- 0100- 00 RES. , FXD, CMPSN: 10 OHM, 5%, 0 . 25W 01121 CB1005

‘ 1096 305- 0101- 00 RES. , FXD, CMPSN: 100 Ÿ—œ, 5 %, 2W 01121 —’ 1015

‘ 1098 305- 0101- 00 RES . , FXD, CMPSN: 100 0HM, 5 X , 2W 01121 —’ 1015

R1100A, B 311- 1775- 00 RES. , VAR, NONWI R : 1 . 6K § 2 . 5š Ÿ—œ, 15%, 0 . 50W 01121 68- 77- 0

‘ 1102 323- 0068- 00 RES . , FXD, FI LM: 49 . 9 Ÿ—œ, 1%, 0 . 50W 75042 CECTO- 49 R90 F

‘ 1104 323- 0068- 00 RES . , FXD, FI LM: 49 . 9 Ÿ—œ, 1%, 0. 50W 75042 CECTO- 49 R90 F

R1110 307- 1024- 00 ATTENUATOR, FXD: 50 Ÿ—œ, 10§ 80009 307- 1024- 00

R1112 307- 1024- 00 ATTENUATOR, FXD: 50 Ÿ—œ, 10§ 80009 307- 1024- 00

‘ 1114 307- 1037- 00 ATTENUATOR, FXD: 50 Ÿ—œ, 10 DB 80009 307- 1037- 00

R1120 315- 0102- 00 RES. , FxD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W 01121 CB 1025

‘ 1122 315- 0102- 00 RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

R1130 311- 1851- 00 RES. , VAR, NONWI R: 15K OHM, 1W 01121 14 œ212

- - - - - - - - - - ( FURNI SHED AS ‘ UNI T WI TH S1130)

R1132 321- 0341- 00 RES. , FXD, FI LM: 34 . 8K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G34801 F

‘ 1134 321- 0289- 00 RES. , FXD, FI LM: 10K Ÿ—œ, 1%, 0. 125 W 91637 MFF1816G10001 F

R1136 321- 0289- 00 RES . , FXD, FI LM: 10K Ÿ—œ, 1%, 0. 125 W 91637 MFF1816G10001 F

‘ 1138 321- 0289- 00 RES . , FXD, FI LM: 10K Ÿ—œ, 1%, 0. 125W 91637 MFF1816G10001 F

R3140 311- 1921- 00 RES. , VAR, NONWI R: 250 Ÿ—œ, 10%, 0 . 50W 73138 72- 191- 0

R1142 321- 0289- 00 RES. , FXD, FI LM: l OK Ÿ—œ, 1%, 0. 125W 91637 MFF1816G10001 F

‘ 1146 315- 0163- 00 RES . , Fx D, CMPSN: 16K OHM, 5%, 0 . 25W 01121 CB 1635

R1150 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB 1025 f

R1154 315- 0102- 00 RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB 1025

‘ 1156 315- 0101- 00 RES . , FXD, CMPSN: 100 OHM, 5%, 0 . 25W 01121 CB1015

R1160 308- 0619- 00 RES. , VAR, WW: 37 . 0 Ÿ—œ, 1%, 3W 91637 RS2 B 37 . 0 OHM 1%

R1164 315- 0823- 00 RES. , FXD, CMPSN: 82K OHM, 5%, 0 . 25W 01121 CB8235

R1174 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

R1176 315- 0101- 00 RES . , FXD, CMPSN: 100 OHM, 5%, 0 . 25W 01121 CB1015

‘ 1180 308- 0619- 00 RES . , VAR, WW: 37 . 0 Ÿ—œ, 1 %, 3W 91637 RS2 B 37 . 0 OHM 1%

R1190 315- 0303- 00 RES . , FXD, CMPSN: 30K OHM, 5%, 0 . 25W 01121 CB3035

‘ 1200 315- 0103- 00 RES. , FXD, CMPSN: 10K OHM, 5%, 0 . 25W 01121 CB1035

R1201 315- 0392- 00 RES. , FXD, CMPSN: 3 . 9 K OHM, 5%, 0 . 25W 01121 CB3925

R1202 315- 0103- 00 RES. , FXD, CMPSN: 10K OHM, 5%, 0 . 25W 01121 CB1035

R1204 315- 0432- 00 RES . , FXD, CMPSN: 4 . 3 K OHM, 5%, 0 . 25W 01121 CB4325

R1210 311- 1320- 00 ’ 040000 ’ 058449 RES. , VAR, NONWI R: 5 K OHM, I W, W/ SW 12697 381CM- 39700

- - - - - - - - - - ( FURNI SHED AS ‘ UNI T WI TH S1210)

R1210 311- 1320- 01 ’ 058450 RES. , VAR, NONWI R: 5 K Ÿ—œ, 10%, 1W, SPST SW 12697 CM43494

- - - - - - - - - - ( FURNI SHED AS ‘ UNI T WI TH S1210)

R1215 315- 0511- 00 RES. , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB5115

• 1217 315- 0152- 00 RES. , FXD, CMPSN: 1 . 5 K OHM, 5%, 0 . 25W 01121 CB 1525

R1220 315- 0470- 00 RES. , FXD, CMPSN: 47 OHM, 5%, 0 . 25W 01121 CB4705

R1222 315- 0103- 00 RES. , FxD, CMPSN: 10 K OHM, 5%, 0 . 25W 01121 CB 1035

R1228 315- 0511- 00 RES . , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB 5115

R1230 315- 0511- 00 RES . , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB5115

R1234 315- 0470- 00 RES . , FXD, CMPSN: 47 OHM, 5%, 0 . 25W 01121 CB4705

R1240 315- 0511- 00 RES . , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB5115

7- 14 REV NOV 1981



Re pl acea bl e El ect r i cal Par t s- FG504 ( SNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 040000 & up)

REV NOV 1981

	

7- 1 5

Ck t No .
Te k t r o n i x
Par t No .

Ser i al / Mo d el
Ef f

No .
Dscont Name & Descr i p t i o n

Mf r
Co d e Mf r Par t Numb er

‘ 1242 315- 0511- 00 RES. , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB5115

‘ 1245 315- 0561- 00 RES. , FXD, CMPSN: 560 OHM, 5%, 0 . 25W 01121 CB5615

R1250 315- 0121- 00 RES . , FXD, CMPSN: 120 OHM, 5%, 0 . 25W 01121 CB1215

R1254 315- 0121- 00 RES . , FXD, CMPSN: 120 OHM, 5%, 0 . 25W 01121 CB1215

R1256 315- 0152- 00 RES . , FXD, CMPSN: 1 . SK OHM, 5%, 0 . 25W 01121 CB1525

‘ 1258 315- 0362- 00 RES . , FXD, CMPSN: 3 . 6 K OHM, 5%, 0 . 25W 01121 CB3625

‘ 1264 315- 0681- 00 RES . , FXD, CMPSN: 680 OHM, 5%, 0 . 25W 01121 CB6815

‘ 1270 311- 1712- 00 RES . , VAR, NONWI R : 20K Ÿ—œ, 10%, 1 W 01121 SPSG040S203UA

‘ 1274 321- 0394- 00 RES . , FXD, FI LM: 124 K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G12402 F

R1276 315- 0472- 00 RES . , FXD, CMPSN: 4 . 7 K Ÿ—œ, 5%, o. 25W 01121 CB4725

R1278 321- 0260- 00 RES . , FXD, FI LM: 4 . 99K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G49900F

R1282 315- 0271- 00 RES . , FXD, CMPSN: 270 Ÿ—œ, 5%, 0 . 25W 01121 CB2715

‘ 1284 315- 0202- 00 RES. , FXD, CMPSN: 2K Ÿ—œ, 5%, 0 . 25W 01121 CB2025

‘ 1295 321- 0128- 00 RES . , FXD, FI LM: 210 Ÿ—œ, 1 %, 0 . 125W 91637 MFF 1816G210 ROF

‘ 1298 315- 0511- 00 RES. , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB5115

‘ 1300 315- 0511- 00 RES. , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB5115

‘ 1302 315- 0511- 00 RES. , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB5115

‘ 1305 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

‘ 1308 315- 0511- 00 RES. , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB5115

‘ 1310 321- 0079- 00 RES. , FXD, FI LM: 64 . 9 Ÿ—œ, 1%, 0. 125 W 91637 MFF 1816G64R90F

R1316 315- 0511- 00 RE S . , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB5115

‘ 1320 315- 0102- 00 RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

R1324 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

‘ 1328 315- 0752- 00 RES. , FXD, CMPSN: 7 . 5K OHM, 5%, 0 . 25W 01121 CB7525

‘ 1330 315- 0752- 00 RE S . , FXD, CMPSN: 7 . 5K OHM, 5%, 0 . 25W 01121 CB7525

R1331 315- 0152- 00 RE S . , FXD, CMPSN: 1 . 5K OHM, 5%, 0 . 25W , 01121 CB1525

‘ 1332 315- 0514- 00 RE S . , FXD, CMPSN: 510K OHM, 5%, 0 . 25W 01121 CB5145

‘ 1334 321- 0396- 00 RES . , FXD, FI LM: 130 K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G13002F

‘ 1340 315- 0152- 00 RES . , FXD, CMPSN: 1 . 5K OHM, 5%, 0 . 25W 01121 CB1525

‘ 1345 315- 0102- 00 RES . , FXD, CMPSN: i K OHM, 5%, 0 . 25W 01121 CB1025

R1370 315- 0103- 00 RES . , FXD, CMPSN : 10K Ÿ—œ, 5%, 0 . 25W 01121 CB1035

R1372 315- 0152- 00 RES. , FXD, CMPSN: 1 . 5K OHM, 5%, 0 . 25W 01121 CB1525

‘ 1375 311- 1320- 00 ’ 040000 ’ 058449 RES. , VAR, NONWI R: 5 K OHM, I W, W/ SW 12697 381CM- 39700

- - - - - - - - - - ( FURNI SHED AS ‘ UNI T WI TH S1375)

‘ 1375 311- 1320- 01 ’ 058450 RES . , VAR, NONWI R : 5K Ÿ—œ, 10%, 1W, SPST SW 12697 CM43494

- - - - - - - - - - ( FURNI SHED AS ‘ UNI T WI TH S1375)

R1376 315- 0332- 00 RES . , FXD, CMPSN: 3 . 3 K OHM, 5%, 0 . 25W 01121 CB3325

R1380 315- 0106- 00 ‘ ES . , FXD, CMPSN: l OM OHM, 5%, 0 . 25W 01121 CB1065

R1384 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

‘ 1386 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

‘ 1390 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

‘ 1392 315- 0511- 00 RES . , FXD, CMPSN: 510 OHM, 5%, 0 . 25W 01121 CB5115

R1394 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

‘ 1400 321- 0272- 00 RES. , FXD, FI LM: 6 . 65K Ÿ—œ, 1%, 0. 125W 91637 MFF1816G66500 F

R1402 321- 0287- 00 RES . , FXD, FI LM: 9 . 53K Ÿ—œ, 1%, 0. 125W 91637 MFF1816G95300 F

R1406 321- 0193- 00 RES . , FXD, FI LM: I K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816Gi 0000F

R1408 321- 0289- 00 RES . , FXD, FI LM: 10 K Ÿ—œ, 1%, 0. 125 W 91637 MFF1816G10001 F

R1410 321- 0314- 00 RES . , FXD, FI LM: 18 . 2 K Ÿ—œ, 1%, 0. 125 W 91637 MFF1816G18201 F

‘ 1412 321- 0227- 00 RES . , FXD, FI LM: 2 . 26K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G22600 F

R1416 315- 0102- 00 RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB 1025

‘ 1418 315- 0272- 00 RES . , FXD, CMPSN: 2 . 7 K OHM, 5%, 0 . 25W 01121 CB2725

R1425 315- 0103- 00 RES . , FXD, CMPSN: 10K OHM, 5%, 0 . 25W 01121 CB 1035

‘ 1435 311- 1373- 00 RES . , VAR, NONWI R: 5K 0—œ, 20%, 1W 01121 73U4G0401, 502M

R1436 315- 0361- 00 RES . , FXD, CMPSN: 360 OHM, 5%, 0 . 25W 01121 CB3615

‘ 1438 315- 0134- 00 RES. , FXD, CMPSN: 130 K OHM, 5%, 0 . 25W 01121 CB 1345

R1440 315- 0155- 00 RES . , FXD, CMPSN: 1 . 5 M OHM, 5%, 0 . 25W 01121 CB 1555

R1442 315- 0134- 00 RES. , FXD, CMPSN: 130K OHM, 5%, 0 . 25W 01121 CB1345

‘ 1444 315- 0101- 00 RES. , FXD, CMPSN: 100 OHM, 5%, 0 . 25W 01121 CB1015

‘ 1448 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB 1025
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R1450 315- 0101- 00 RES. , FXD , CMPSN : 100 OHM, 5%, 0 . 25W 01121 CB 1015

R1452 315- 0472- 00 RES. , FXD , CMPSN : 4 . 7 K OHM, 5%, 0 . 25W 01121 CB4725

R1456 321- 0210- 00 RES . , FXD, FI LM: 1 . 5 K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G15000F

‘ 1458 321- 0222- 00 RES . , FXD, FI LM: 2K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G20000F

‘ 1460 311- 1562- 00 RES . , VAR, NONWI R: 2 K Ÿ—œ, 20%, 0 . 50W 73138 91- 84- 0

R1462 315- 0682- 00 RES . , FXD, CMPSN : 6 . 8 K OHM, 5%, 0 . 25W 01121 CB6825

‘ 1466 315- 0432- 00 RES . , FXD , CMPSN : 4 . 3 K OHM, 5%, 0 . 25W 01121 CB4325

R1467 315- 0225- 00 RES . , FXD , CMPSN: 2 . 2 M OHM, 5%, 0 . 25W 01121 CB2255

R1470 315- 0103- 00 RES. , FXD , CMPSN : l OK OHM, 5%, 0 . 25W 01121 CB 1035

R1475 311- 1559- 00 RES. , VAR, NONWI R: 10K Ÿ—œ, 20%, 0 . 50W 73138 91- 81- 0

‘ 1476 321- 0367- 00 RES. , FXD, FI LM: 64 . 9 K Ÿ—œ, ™%, 0 . 125 W 91637 MFF1816G64901 F

‘ 1478 321- 0289- 00 RES . , FXD, FI LM: 10 K Ÿ—œ, 1 ¥<, 0 . 125W 91637 MFF1816GI 0001 F

‘ 1480 321- 0318- 00 RES . , FXD, FI LM: 20K Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G20001 F

‘ 1484 321- 0318- 00 RES . , FXD, FI LM: 20K ¿—œ, 1%, 0 . 125W 91637 MFF 1816G20001 F

‘ 1486 321- 0227- 00 RES . , FXD, FI LM: 2 . 26K Ÿ—œ, 1%, 0 . 125 É 91637 MFF1816G2260oF

R1488 321- 0097- 00 RES . , FXD, FI LM: 100 Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816Gi 00 ROF

‘ 1490 315- 0184- 00 RES . , FXD, CMPSN: 180 K OHM, 5%, 0 . 25W 01121 CB1845

‘ 1495 315- 0202- 00 RES . , FXD , CMPSN: 2 K Ÿ—œ, 5%, 0 . 25W 01121 CB2025

‘ 1496 321- 0408- 00 RES . , FXD, FI LM: 174 K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G17402 F

R1500 315- 0103- 00 RES . , FXD , CMPSN : 10 K OHM, 5%, 0 . 25W 01121 CB 1035

‘ 1504 321- 0289- 00 RES . , FXD, FI LM: l OK Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G10001 F

R1508 321- 0253- 00 RES . , FXD, FI LM: 4 . 22K Ÿ—œ, 1%, 0. 125W 91637 MFF1816G42200F

‘ 1510 321- 0289- 00 RES . , FXD, FI LM: 10 K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G10001 F

‘ 1512 315- 0103- 00 RES . , FXD, CMPSN: l OK OHM, 5%, 0 . 25W 01121 CB1035

R1514 315- 0101- 00 RES . , FXD, CMPSN: 100 OHM, 5%, 0 . 25W 01121 CB1015

‘ 1520 315- 0102- 00 RES . , FXD , CMPSN : 1 K OHM, 5%, 0 . 25W 01121 CB 1025

R1525 315- 0102- 00 RES. , FXD , CMPSN : 1 K OHM, 5%, 0 . 25W 01121 CB 1025

R1602 321- 0225- 00 RES . , FXD, FI LM: 2 . 15K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G21500 F

‘ 1605 311- 1566- 00 ’ 040000 ’ 058289 RES. , VAR, NONWI R: 200 Ÿ—œ, 20%, 0 . 50W 73138 91- 88- 0

‘ 1605 311- 1565- 00 ’ 058290 RES . , VAR, NONWI R: 250 OHM, 20Y, , 0 . 50W 73138 91- 87- 0

‘ 1607 321- 0218- 00 RES . , FXD, FI LM: 1 . 82K Ÿ—œ, ™%, 0 . 125W, 91637 MFF 1816G18200F

R1610 315- 0222- 00 RES . , FXD, CMPSN: 2 . 2 K OHM, 5%, 0 . 25W 01121 CB2225

‘ 1612 315- 0103- 00 RES . , FXD , CMPSN : 10K OHM, 5%, 0 . 25W 01121 CB1035

‘ 1614 315- 0621- 00 RES . , FXD , CMP SN: 620 OHM, 5%, 0 . 25W 01121 CB6215

R1620 315- 0103- 00 RES . , FXD , CMPSN : l OK Ÿ—œ, 5%, 0 . 25W 01121 CB1035

‘ 1621 315- 0102- 00 RES . , FXD , CMPSN : I K OHM, 5%, 0 . 25W 01121 CB1025

R1623 315- 0470- 00 RES. , FXD , CMPSN : 47 OHM, 5%, 0 . 25W 01121 CB4705

‘ 1626 308- 0755- 00 RES. , FXD , WW: 0 . 75 Ÿ—œ, 5%, 2W 75042 BWH- R7500 J

‘ 1627 315- 0510- 00 RE S . , FXD, CMPSN : 51 OHM, 5%, 0 . 25W 01121 CB5105

‘ 1640 315- 0752- 00 RES . , FXD, CMPSN: 7 . 5 K OHM, 5%, 0 . 25W 01121 CB7525

‘ 1641 315- 0562- 00 RE S . , FXD, CMPSN : 5 . 6K OHM, 5%, 0 . 25W 01121 CB5625

R1642 321- 0306- 00 RES . , FXD, FI LM: 15K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G15001 F

R1643 315- 0103- 00 RES . , FXD , CMPSN: I OK Ÿ—œ, 5%, 0 . 25W 01121 CB1035

‘ 1644 321- 0289- 00 RES . , FXD, FI LM: l OK Ÿ—œ, ™%, 0 . 125 W 91637 MFF1816G10001 F

‘ 1645 315- 0103- 00 RES . , FXD , CMPSN : I OK OHM, 5%, 0 . 25W 01121 CB1035

R1648 315- 0621- 00 RES. , FXD , CMPSN : 620 OHM, 5%, 0 . 25W 01121 CB6215

R1650 315- 0203- 00 RES. , FXD , CMPSN : 20K OHM, 5%, 0 . 25W 01121 CB2035

R1652 321- 0257- 00 RES . , FXD, FI LM: 4 . 64K Ÿ—œ, 1%, 0 . 125 W 91637 MFF1816G46400 F

R1654 321- 0096- 00 RES . , FXD, FI LM: 97 . 6 Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G97R60F

R1661 315- 0102- 00 RES . , FXD , CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

‘ 1662 315- 0510- 00 RES . , FXD , CMPSN: 51 OHM, 5%, 0 . 25W 01121 CB5105

R1663 308- 0767- 00 RES. , FXD , WW: 1 . 1 Ÿ—œ, 5 %, 1W 75042 BW20- 1R100J

R1675 315- 0102- 00 RES . , FXD , CMPSN : 1 K Ÿ—œ, 5%, 0 . 25W 01121 C81025

R1676 315- 0102- 00 RES . , FXD , CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

R1682 315- 0273- 00 RE S . , FXD, CMPSN : 27K OHM, 5%, 0 . 25W 01121 CB 2735 '

R1702 321- 0277- 00 RES . , FXD, FI LM: 7 . 5K Ÿ—œ, 1%, 0. 125 W 91637 MFF1816G75000F

R1705 311- 1566- 00 RES . , VAR , NONWI R : 200 0HM, 20Y, , 0 . 50W 73138 91- 88- 0

R1707 321- 0277- 00 RES . , FXD, FI LM: 7 . 5 K Ÿ—œ, 1%, 0 . 125W 91637 MFF 1816G75000 F
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‘ 1710 315- 0752- 00 RES. , FXD, CMPSN: 7 . 5K OHM, 5%, 0 . 25W 01121 CB7525

R1712 315- 0103- 00 RES . , FXD, CMPSN: 10 K Ÿ—œ, 5%, 0 . 25W 01121 CB1035

R1713 315- 0103- 00 RES . , FXD, CMPSN: 10 K OHM, 5%, 0 . 25W 01121 CB1035

R1714 315- 0621- 00 RE S . , FXD, CMPSN: 620 OHM, 5%, 0 . 25W 01121 CB6215
R1715 315- 0362- 00 RES. , FXD, CMPSN: 3 . 6K Ÿ—œ, 5%, 0 . 25W 01121 CB3625

R1720 315- 0103- 00 RES . , FXD, CMPSN: 10 K OHM, 5%, 0 . 25W 01121 CB1035

R1721 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

R1723 315- 0470- 00 RES. , FXD, CMPSN: 47 OHM, 5%, 0 . 25W 01121 CB4705

‘ 1726 308- 0755- 00 RES. , FXD, WW: 0 . 75 Ÿ—œ, 5 %, 2W 75042 BWH- R7500 J

‘ 1727 315- 0510- 00 RES. , FXD, CMPSN: 51 OHM, 5%, 0 . 25W 01121 CB5105

‘ 1740 315- 0682- 00 RES. , FXD, CMPSN: 6 . 8K OHM, 5%, 0 . 25W 01121 CB6825

‘ 1742 321- 0306- 00 RES . , FXD, FI LM: 15K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G15001 F

R1744 321- 0327- 00 RES . , FXD, FI LM: 24 . 9K OHM, 1%, 0 . 125W 91637 MFF1816G24901 F

R1745 315- 0103- 00 RES . , FXD, CMPSN: l OK OHM, 5%, 0 . 25W 01121 CB1035

‘ 1746 315- 0103- 00 RES . , FXD, CMPSN: I OK OHM, 5%, 0 . 25W 01121 CB1035

R1747 315- 0912- 00 RES. , FXD, CMPSN: 9 . 1 K OHM, 5%, 0 . 25W 01121 CB9125

R1748 315- 0621- 00 RES. , FXD, CMPSN: 620 OHM, 5%, 0 . 25W 01121 CB6215

R1750 315- 0203- 00 RES . , FXD, CMPSN: 20K OHM, 5%, 0 . 25W 01121 CB2035

‘ 1752 321- 0257- 00 RES . , FXD, FI LM: 4 . 64K Ÿ—œ, 1%, 0 . 125W 91637 MFF1816G46400 F

R1754 321- 0096- 00 RES . , FXD, FI LM: 97 . 6 Ÿ—œ, 1%, 0. 125 W 91637 MFF1816G97R60 F

‘ 1761 315- 0102- 00 RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

‘ 1762 315- 0510- 00 RES . , FXD, CMPSN: 51 OHM, 5%, 0 . 25W 01121 CB5105

‘ 1763 308- 0767- 00 RES. , FXD, WW: 1 . 1 Ÿ—œ, 5 %, 1W 75042 BW20- 1 R100J

‘ 1776 315- 0102- 00 RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W 01121 CB1025

‘ 1777 315- 0101- 00 RES. , FXD, CMPSN: 100 OHM, 5%, 0 . 25W 01121 CB 1015

‘ 1782 315- 0273- 00 RES . , FXD, CMPSN: 27K OHM, 5%, 0 . 25W 01121 CB2735

‘ ¤ 317 307- 0122- 00 ‘ ES . , THERMAL : 50 Ÿ—œ, 10 % 50157 3D1515

‘ ¤ 318 307- 0122- 00 RES . , THERMAL : 50 Ÿ—œ, 10% 50157 3D1515

RT748 307- 0122- 00 RES . , THERMAL : 50 Ÿ—œ, 10% 50157 3D1515

RT 1456 307- 0126- 00 ‘ ES . , 7HERMAL : 100 Ÿ—œ, 10§ { 14193 2 D21 - 101- D

S50 311- 1851- 00 ‘ ES . , VAR, NONWI R : 15K OHM, 1W 01121 14œ212

- - - - - - - - - - ( FURNI SHED AS ‘ UNI T WI TH ‘ 50)

S195 260- 1208- 00 SWI TCH, PUSH: DPDT , 28VDC, PUSH- PUSH 80009 260- 1208- 00

5240 263- 1140- 00 SW CAM ACTR AS : FREQUENCY 80009 263- 1140- 00

5590 263- 1139- 00 SW CAM ACTR AS : RI SE AND FALLTI ME 80009 263- 1139- 00

S730A- F 260- 1803- 00 SWI TCH, PUSH: 6 ’ ¤• , 2 POLE , 3 I L , 3PP, I OMM 71590 2š’ œ060000- 974

51100 263- 1138- 01 SW CAM ACTR AS : AMPLI TUDE 80009 263- 1138- 01

51130 311- 1851- 00 RES. , VAR, NONWI R : 15K OHM, 1W 01121 14œ212

- - - - - - - - - - ( FURNI SHED AS ‘ UNI T WI TH ‘ 1130)

51210 311- 1320- 00 RES . , VAR, NONWI R : 5 K OHM, 1 W, W/ SW 12697 381CM- 39700

- - - - - - - - - - ( FURNI SHED AS ‘ UNI T WI TH ‘ 1210)

S1235A- D 260- 1802- 00 SWI TCH, PUSH: 4 ’ ¤• , 2 POLE, I NTERLOCK 80009 260- 1802- 00

51375 311- 1320- 00 RES . , VAR, NONWI R : SK OHM, 1 W, W/ SW 12697 381CM- 39700

- - - - - - - - - - ( FURNI SHED AS ‘ UNI T WI TH ‘ 1375)

51435 263- 1137- 00 SW CAMACTR AS : SWEEP DURATI ON 80009 263- 1137- 00

U5 156- 0158- 00 MI CROC I RCUI T, LI : DUAL OPERATI ONAL AMPLI FI ER 18324 MC1458N

U25 156- 0158- 00 MI CROC I RCUI T, LI : DUAL OPERATI ONAL AMPLI FI ER 18324 MC1458N

U30 156- 0158- 00 MI CROCI RCUI T, LI : DUAL OPERATI ONAL AMPLI FI ER 18324 MC1458N

U45 156- 0067- 00 MI CROCI RCUI T, LI : OPE‘ ATI ONAL AMPLI FI ER 02735 85145

U155 156- 0067- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 02735 85145

U215 156- 0484- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 80009 156- 0484- 00

U375 156- 0534- 00 MI CROCI RCUI T, LI : DUAL DI FF AMPL , 14 LD DI P 80009 156- 0534- 00

U530 156- 0067- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 02735 85145

U710 156- 0511- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 18324 • • 531•

U770 155- 0032- 00 ’ 040000 ’ 057719 MI CROCI RCUI T, LI : ML, PRE- AMPLI FI ER 80009 155- 0032- 00

U770 155- 0217- 00 ’ 057720 MI CROCI RCUI T, LI : PLRT I NV & TRI G PI CK OFF 80009 155- 0217- 00

U1145 156- 0105- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 27014 LM301 AN
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Ckt No .

Tekt r oni x
Par t No .

Ser i al / Model
Ef f

No .
Dscont Name & Descr i pt i on

Mf r
Code Mf r Par t Number

I J1215 156- 0230- 00 MI CROCI RCUI T, DI : DUAL D MA- SLAVE FLI P- FLOP 80009 156- 0230- 00

U1225 156- 0369- 00 MI CROCI RCUI T, DI : TRI PLE LI NE RECEI VER 80009 156- 0369- 00
U1295 156- 0230- 00 MI CROCI RCUI T, DI : DUAL D MA- SLAVE FLI P- FLOP 80009 156- 0230- 00

U1340 156- 0067- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 02735 85145

U1445 156- 0067- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 02735 85145

U1470 156- 0105- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 27014 LM301AN

U1480 156- 0067- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 02735 85145

U1490 156- 0105- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 27014 LM301AN

U1495 156- 0197- 00 MI CROCI RCUI T, LI : 5 TRANS I STOR ARRAY 02735 CA3086

U1500 156- 0067- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 02735 85145

U1690 156- 0277- 00 MI CROCI RCUI T, LI : VOLTAGE REGULATOR 07263 MI CROA7805UC

VR23 152- 0279- 00 SEMI COND DEVI CE: ZENER , 0 . 4W, 5 . 1 V, 5% 04713 SZG35010RL

VR275 152- 0306- 00 SEMI COND DEVI CE: ZENER, 0 . 4W, 9 . 1 V, 5% 15238 – 5409

VR295 152- 0306- 00 SEMI COND DEVI CE: ZENER, 0 . 4W, 9 . 1V, 5% 15238 –5409

VR310 152- 0326- 00 SEMI COND DEVI CE: ZENER, 0 . 4W, 7 . 5V, 5% 80009 152- 0326- 00

VR380 152- 0280- 00 SEMI COND DEVI CE: ZENER, 0 . 4W, 6 . 2V, 5% 80009 152- 0280- 00

¥‘ 462 152- 0306- 00 SEMI COND pEVI CE: ZENER , 0 . 4W, 9 . 1 V, 5% 15238 –5409

VR470 152- 0306- 00 SEMI COND DEVI CE: ZENER, 0 . 4W, 9 . 1 V, 5% 15238 –5409

VR550 152- 0280- 00 SEMI COND DEVI CE: ZENER , 0 . 4W, 6 . 2 V, 5% 80009 152- 0280- 00

¥‘ 570 152- 0280- 00 SEMI COND DEVI CE: ZENER, 0 . 4W, 6 . 2V, 5% 80009 152- 0280- 00

VR775 152- 0306- 00 SEMI COND DEVI CE: ZENER , 0 . 4W, 9 . 1 V, 5% 15238 –5409

VR805 152- 0508- 00 SEMI COND DEVI CE: ZENER, 0 . 4W, 12 . 6V, 5% 80009 152- 0508- 00

VR932 152- 0405- 00 SEMI COND DEVI CE: ZENER, 1W, 15 V, 5% 80009 152- 0405- 00

VR940 152- 0520- 00 SEMI COND DEVI CE: ZENER , 1 W, 12V, 5% 14433 1 • 4742‘

VR1032 152- 0405- 00 SEMI COND DEVI CE: ZENER, 1W, 15 V, 5% 80009 152- 0405- 00

VR1040 152- 0520- 00 SEMI COND DEVI CE : ZENER, 1W, 12V, 5% 14433 1 • 4742‘

¥‘ 1608 152- 0280- 00 ’ 040000 ’ 058289 SEMI COND DEVI CE: ZENER, 0 . 4W, 6 . 2 V, 5% 80009 152- 0280- 00

VR1608 152- 0166- 00 ’ 058290 SEMI COND DEVI CE: ZENER, 0 . 4W, 6 . 2 V, 5% 04713 SZ11738

VR1652 152- 0147- 00 SEMI COND DEVI CE : ZENER, 0 . 4W, 27V, 5% 04713 SZ50622KRL

¥‘ 1676 152- 0590- 00 SEMI COND DEVI CE: ZENER , 18V, 5% ‘ ¤ ±7œ‘ 80009 152- 0590- 00

VR1677 152- 0282- 00 SEMI COND DEVI CE : ZENER, 0 . 4W, 30V, 5% 04713 1 • 972’

VR1752 152- 0147- 00 SEMI COND DEVI CE : ZENER, 0 . 4W, 27V, 5% 04713 SZ50622KRL

¥‘ 1776 152- 0590- 00 SEMI COND DEVI CE: ZENER, 18V, 5% AT 7œ‘ 80009 152- 0590- 00

VR1777 152- 0282- 00 SEMI COND DEVI CE : ZENER, 0 . 4W, 30V, 5% 04713 1 • 972’

W638 131- 0566- 00 BUS CONDUCTOR: DUMMY RES, 2 . 375, 22 AWG 55210 L - 2007- 1

W1210 131- 0566- 00 BUS CONDUCTOR: DUMMY RES, 2 . 375, 22 AWG 55210 L - 2007- 1

W1428 131- 0566- 00 BUS CONDUCTOR: DUMMY RES, 2 . 375, 22 AWG 55210 L - 2007- 1



DI AGRAMS AND CI RCUI T BOARD I LLUSTRATI ONS

Symbol s and Ref er ence Desi gnat or s

El ect r i cal component s s hown on t he di agr ams ar e i n t he f ol l owi ng

Symbol s u sed on t he d i agr ams ar e b ased on ANSI St an dar dzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¥32 . 2- 1975 .

Logi c symbol ogy i s based on ANSI ¥32 . 14- 1973 i n t er ms of posi t i ve l ogi c .

f unct i on per f or me d an d may d i f f er f r omt he manuf act ur er ' s dat a .

The f ol l owi ng pr ef i x l et t er s ar e used as r ef er ence d esi gnat or s t o i dent i f y component s or assembl i es on t he di agr ams .

Th e f ol l owi ng speci al symbol s ar e used on t he

Capaci t or s =

	

Val ues one or gr eat er ar e i n pi cof ar ads ( P F ) .

Val ues l ess t han one ar e i n mi cr of ar ads (¼F) .

Resi st or s =

	

Oh ms ( ©) .

di agr ams :

Š3

	

BAL .

	

Pl ug t o E . C. Boar d

t 12.V- / 0 . 71- - 1

	

~

	

’ ¿Ç

	

I dent i f i es Panel Cont r ol s,

Connect or s, and I ndi cat or s

uni t s unl ess not ed ot her wi se :

Sect i on 8- FG504 ( SN ’ 040000 & UP)

Logi c symbol s d epi ct t he l ogi c

CamSwi t ch Cl os u r e Char t
( Dot i ndi cat es swi t ch cl osu r e)

Modi f i e d Component - See Par t s L i st

( Depi ct ed i n gr ey, or wi t h gr ey out l i ne)

P l ug I ndex

SEL Val ue Sel ect ed at F act or y

Ref er t o Wavef or m

Ref er t o Di agr am Nu mber

Coaxi al Co nnect or

Test Vol t age

Shi el di ng

Heat Si nk

Deco up l e d or F i l t er ed Vol t age

Assembl y Number

Boar d Name

Et c hed Ci r cui t Boar d Out l i ned

‘ Assembl y, separ abl e or r epai r abl e — Heat d i ssi pat i ng d evi ce ( heat si nk, S Swi t ch o r cont act or

( ci r cui t boar d, et c . ) h eat r adi at or , et c . ) ¤ T r ansf or mer

AT At t enuat or , f i xed or var i abl e HR Heat er ¤ C Ther mocoupl e

’ Mot or —¥ H ybr i d ci r cui t ¤¡ Test p oi nt

BT Bat t e r y J Connect or , st at i onar y p or t i on Å Assembl y, i nsepar abl e or non - r epai r abl e

C Ca paci t or , f i xe d o r va r i a bl e š R el ay
( i nt egr at ed ci r cu i t , et c . )

CB Ci r cui t br ea ker L I nduct or , f i xed o r va r i a b l e V E l ect r o n t ub e

CH Di ode, si gnal or r ect i f i e r œ Met er VR Vol t age r egul at or ( zener d i o de, et c . )

DL Del ay l i ne ¡ Connect or , movabl e p or t i on É Wi r est r ap or ca bl e

DS I ndi cat i ng d evi ce ( l amp) Q Tr ansi st or o r si l i con- cont r ol l ed ¥ Cr yst al

• Spar k Gap r ect i f i er Phase shi f t er

F Fuse R Resi st or , f i xed o r var i abl e

FL F i l t e r FI T Ther mi st o r
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· NOTE

LEAD CONFI GURATI ONS AND CASESTYLES ARE TYPI CAL, BUT MAY
VARY DUE TO VENDORCHANGES ORINSTRUMENT MODI FI CATI ONS.

7
¿
z

Å
£
É
•

’
’

Pl ast i c- Case d Tr ansi st o r s J

D

’

Met al - Cased Tr ansi st or s

I I I GND
I I I ¹ GATE OUT

C CATHODE

	

I N
ANODE

I nd ex

	

I ndex

I nt egr at e d Ci r cui t s Mount i ng 2655- 03 ‘

Fi g . 8- 1 . Semi co nd uct or b asi n g .

	

REV œ‘ ¥ 1981

































PARTS ORDER I NG I NFORMATI ON

Re pl acement par t s ar e avai l a bl e f r om or t h r o u g h your l ocal

Tek t r o n i x, I nc . F i el d Of f i ce or repr ese n t at i ve .

Cha n ges t o Tekt r on i x i n st r ument s ar e so met i mes ma d e t o

accommod at e i mpr oved co mp on e n t s as t h ey beco me avai l a bl e,

and t o gi ve you t he be n ef i t of t he l at est ci r cui t i mpr oveme nt s

d evel o ped i n ou r e ngi neer i n g d e p ar t men t . I t i s t he r ef or e

i mpo r t ant , whe n or der i n g p ar t s, t o i ncl ud e t he f ol l owi n g

i n f or mat i o n i n yo ur or de r : Par t number , i n st r u ment t y p e or

number , se r i al nu mb er , a nd mod i f i cat i o n nu mb er i f app l i ca bl e.

I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± par t you have o r d er ed has b ee n r epl ace d wi t h ± newo r

i mpr oved p ar t , yo ur l ocal Tek t r o n i x, I nc . F i el d Of f i ce o r

r e pr ese n t at i ve wi l l co nt act you con ce r n i n g any c ha n ge i n par t

n u mber .

Ch an ge i n f or mat i on, i f any, i s l ocat e d at t h e r ear of t h i s

ma nu al .

SPECI AL NOTES AND SYMBOLS

§ŸŸŸ

ŸŸ§

REV . A, FEB 198 0

Par t f i r st a dded at t h i s ser i al numbe r

Par t removed af t er t h i s ser i al number

F I GURE ANDI NDEX NUMBERS

I t ems i n t h i s sect i o n ar e r ef e r e n ce d by f i gur e and

number s t o t h e i l l u st r at i on s .

REPLACEABLE
MECHANI CAL PARTS

index

ABBREVI ATI ONS

Sect i on 9- FG 504 ( SN ’ 040000 & up)

I NDENTATI ON SYSTEM

Th i s mec ha n i cal par t s l i st i s i nde n t ed t o i nd i cat e i t em

r el at i o n s h i p s . F ol l owi n g i s an examp l e of t h e i n de nt at i o n syst em

u se d i n t he desc r i p t i o n col umn .

1 2 3 4 5

	

Name & Descr i pt i on

Assembl y .an dl o r Comp on en t

At t achi ng pa r t s f or Assembl y an d/ o r Compo nen t

Det ai l Pa r t of Assemb l y an d/ o r Comp on e n t

At t ac hi ng pa r t s f or Det ai l Par t

Par t s of Det ai l Pa r t

At t ac h i ng pa r t s f or Pa r t s of Det ai l Pa r t

At t ac h i n g Par t s al ways a p pear i n t he same i nde n t at i o n as

t h e i t emi t mo un t s, wh i l e t he d et ai l par t s ar e i nde n t ed t o t h e r i g h t .

I nde n t ed i t ems a r e par t of , a nd i ncl ud ed wi t h , t h e next h i g her

i nd en t at i on . Th e sep a r at i o n symb ol - - - ' - - - i nd i cat es t he e n d of

at t ach i n g p ar t s .

At t ach i ng par t s mu st be pu r c h ase d sep a r at el y, unl ess ot her wi se

s peci f i ed .

I TEM NAME

I n t h e Par t s L i st , an I t em Name i s se p ar at ed f r om t h e

d esc r i pt i on b y ± col on ( : ) . Because of sp ace l i mi t at i o ns, an I t e m

Name may somet i mes a ppea r as i nco mp l et e . Fo r f ur t h e r I t em

Na me i d en t i f i cat i on , t he U. S . F ed e r al Cat al ogi n g Handb oo k —6- i

ca n be ut i l i ze d wh er e possi b l e .

I NCH EL CTRN ELECTRON
NUMBER SI ZE ELEC ELECTRI CAL

ACTR ACTUATOR EL CTL T ELECTROL YTI C

ADPT R ADAPTER ELEM ELEMENT

AL I GN AL I GNMENT EPL ELECTRI CAL PARTS L I ST

AL ALUMI NUM EQPT EQUI PMENT

ASSEM ASSEMBLED • §¤ EXTERNAL

ASSY ASSEMBL Y FI L F I LL I ST ER HEAD

‘ ¤¤• • ATTENUATOR FLEX FLEXI BLE

AWG AMERI CAN WI RE GAGE FLH FLAT HEAD

BD BOARD FLTR F I LTER
BRKT BRACKET FR FRAME or FRONT

BRS BRASS FSTNR F ASTENER

BRZ BRONZ E FT F OOT

BSHG BUSHING FXD F I X ED

CAB CABINET GSKT GASKET

CAP CAPACI TOR HDL HANDLE

CER CERAMI C HEX HEXAGON

CHAS CHASSI S HEX HD HEXAGONAL HEAD

CKT CI RCUI T HEX SOC HEXAGONAL SOCKET

COMP COMPOSI TI ON HLCPS HEL I CAL COMPRESSI ON

CONN CONNECTOR HLEXT HEL I CAL EXTENSI ON

COV COVER HV HI GH VOLTAGE

CPLG COUPL I NG I C I NTEGRATED CI RCUI T

CRT CATHODE RAY TUBE I D I NSI DE DI AMETER

DEG DEGREE ( DENT I DENTI F I CATI ON

DWR DRAWER I MPLR I MPELLER

I N INCH SE SI NGLE END

I NCAND I NCANDESCENT SECT SECTI ON

I NSUL I NSULATOR SEMI COND SEMI CONDUCTOR

I NTL I NTERNAL SHL D SHI ELD

LPHLDR LAMPHOL DER SHL DR SHOULDERED

MACH MACHI NE SKT SOCKET

MECH MECHANI CAL SL SL I DE

MTG MOUNTI NG SLFLKG SEL F- L OCKI NG

NI P NI PPLE SLVG SLEEV I NG

NONWI RE NOT WI RE WOUND SPR SPRI NG

-OBD ORDER BY DESCRI PTI ON so SQUARE

OD OUTSI DE DI AMETER SST STAI NLESS ST EEL

OVH OVAL HEAD STL ST EEL

¡ —BRZ PHOSPHOR BRONZ E SW SWI TCH

PL PLAI N o r PLATE ¤ T UBE

PL STC PLASTI C TERM TERMI NAL

¡ • PART NUMBER THD THREAD

¡ • — PAN HEAD ¤—š THI CK

PWR POWER T NSN TENSI ON

RCPT RECEPTACLE T PG TAPPI NG

RES RESI STOR T RH TRUSS HEAD

RGD RI GI D V VOL TAGE

RLF REL I EF VAR VARI ABLE

RTNR RETAI NER W/ WI T H

SCH SOCKET HEAD WSHR WASHER

SCOPE OSCI LLOSCOPE XFMR TRANSF ORMER

SCR SCREW XST R TRANSI STOR
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CROSS I NDEX- MFR. CODE NUMBER TO MANUFACTURER

REVœ‘ ¥ 1982

Mf r . Co d e Ma nu f act ur e r Addr ess Ci t y, St at e, Zi p

š0099 JACKSON BROS ( LONDON) LTD. 258 BROADWAY NEW YORK, NEW YORK 10007

ŸŸŸ’ š STAUFFER SUPPLY 105 SE TAYLOR PORTLAND, OR 97214

OOOCY NORTHWEST FASTENER SALES, I NC. 7923 SW CI RRUS DRI VE BEAVERTON, OR 97005

ŸŸŸ• § Ÿ' HARA METAL PRODUCT COMPANY 542 ’ R‘ • • ‘ • STREET SAN FRANCI SCO, CA 94107

00779 AMP, I NC. ¡ 0 BOX 3608 HARRI SBURG, PA 17105

05820 WAKEFI ELD ENGI NEERI NG, I NC. AUDUBON ROAD WAKEFI ELD, MA 01880

08261 SPECTRA- STRI P CORP . 7100 LAMPSON AVE . GARDEN GROVE, CA 92642

11897 PLASTI GLI DE MFG. CORPORATI ON ¡ 0 BOX 867, 1757 STANFORD ST . SANTA MONI CA, CA 90406

12360 ALBANY PRODUCTS CO. , DI V . OF PNEUMO

DYNAMI CS CORPORATI ON 145 WOODWARD AVENUE SOUTH NORWALK, CT 06586

13103 THERMALLOY COMPANY, I NC. 2021 W VALLEY VI EWLANE

¡ 0 BOX 34829 DALLAS, TX 75234

22526 BERG ELECTRONI CS, I NC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070

42838 NATI ONAL RI VET AND MFG. CO. 1- 21 EAST JEFFERSON ST . WAUPUN, WI 53963

55210 GETTI G ENG. AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 SPRI NG MI LLS, PA 16875

56878 STANDARD PRESSED STEEL COMPANY BENSON EAST JENKI NTOWN, PA 19046

70276 ALLEN MFG. CO. ¡ . 0 . DRAWER 570 HARTFORD, CT 06101

71159 BRI STOL SOCKET SCREW, DI V. OF

AMERI CAN CHAI N AND CABLE CO. , I NC. ¡ 0 BOX 2244, 40 BRI STOL ST . WATERBURY, CT 06720

71785 TRW, CI NCH CONNECTORS 1501 MORSE AVENUE ELK GROVE VI LLAGE, I L 60007

73743 FI SCHER SPECI AL MFG. CO. 446 MORGAN ST . CI NCI NNATI , OH 45206

73803 TEXAS I NSTRUMENTS, I NC. , METALLURGI CAL

MATERI ALS DI V . 34 FOREST STREET ATTLEBORO, MA 02703

74445 HOLD- KROME CO. 31 BROOK ST . WEST HARTFORD, CT 06110

77250 PHEOLL MANUFACTURI NG CO . , DI VI SI ON

OF ALLI ED PRODUCTS CORP . 5700 W. ROOSEVELT RD . CHI CAGO, I L 60650

78189 I LLI NOI S TOOL WORKS, I NC.

SHAKEPROOF DI VI SI ON ST . CHARLES ROAD ELGI N, ™1 60120

78471 TI LLEY MFG. CO. 900 I NDUSTRI AL RD . SAN CARLOS, CA 94070

79136 WALDES, KOHI NOOR, I NC. 47- 16 AUSTEL PLACE LONG I SLAND CI TY, NY 11101

79807 WROUGHT WASHER MFG. CO . 2100 S. 0 BAY ST . MI LWAUKEE, WI 53207

80009 TEKTRONI X, I NC. ¡ 0 BOX 500 BEAVERTON, OR 97077

83385 CENTRAL SCREW CO. 2530 CRESCENT DR . BROADVI EW, I L 60153

86928 SEASTROM MFG. COMPANY, I NC. 701 SONORA AVENUE GLENDALE, CA 91201

87308 • . L . I NDUSTRI ES, I NC. , SOUTHERN SCREW

DI V. ¡ . 0 . BOX 1360 STATESVI LLE, NC 28677

93907 TEXTRON I NC. CAMCAR DI V 600 18TH AVE ROCKFORD, I L 61101

95987 WECKESSER CO. , I NC. 4444 WEST I RVI NG PARK RD. CHI CAGO, I L 60641
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Re pl aceabl e Mechan i cal Pa r t s- FG504 ( SN ’ 040000 &up)
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F i g . &
I n dex
No .

Te k t r oni x
Par t No .

Ser i al / Mo d el
Ef f

No .
Dsco n t Qt y 1 2 3 4 5 Name & Descr i p t i on

Mf r
Code œf ¹ Par t Numb er

1- 1 200- 1837- 01 ’ 040000 ’ 049999 2 COVER, PLUG- ™• : ¤Ÿ¡ ´ BOTTOM 80009 200- 1837- 01
200- 1837- 02 ’ 050000 2 COVER, PLUG- ™• : ¤Ÿ¡ ´ BOTTOM 80009 200- 1837- 02

( ATTACHI NG PARTS)

- 2 211- 0504- 00 4 SCREW, MACHI NE: 6- 32 § 0 . 25 I NCH, PNH STL 83385 OBD

- 3 337- 1399- 04 2 SHI ELD, ELEC: SI DE 80009 337- 1399- 04

- 4 366- 1609- 00 1 š• Ÿ’ : 0 . 08 I D , 0 . 4150D 80009 366- 1609- 00

213- 0022- 00 2 . SETSCREW: 4 - 40 § 0 . 188 I NCH, HEX SOC STL 74445 OBD

- 5 366- 1651- 00 1 KNOB : GRAY, FCTN FREQSTOP, 0 . 2 ' 52 I D , 0 . 705 OD 80009 366- 1651- 00

213- 0153- 00 2 . SETSCREW: 5 - 40 § 0 . 125, STL ’ š OXD, HEX SKT OOOCY OBD

- 6 210- 1239- 00 1 WSHR, SPR, ¤NSN: 0 . 96 I D § 0 . 012, CU BE 86928 5806- 42- 1

- 7 354- 0557- 01 1 RI NG, KNOB SKI RT : CLEAR, 1 . 875 OD 80009 354- 0557- 01

( ATTACHI NG PARTS)

- 8 214- 2201- 00 1 PI N, SPRI NG: 0 . 187 L § 0 . 069 OD, STL CD PL 56878 31- 5- 062- 0187

- 9 211- 0088- 00 2 SCREW, MACHI NE: 2 - 56 § 0 . 281" 82 DEG, FLH STL 77250 OBD

- 10 366- 1031- 06 4 KNOB: GRAY- - VAR 80009 366- 1031- 06

213- 0153- 00 4 . SETSCREW: 5 - 40 § 0 . 125, STL ’ š OXD, HEX SKT OOOCY OBD

- 11 366- 1170- 03 4 KNOB: GRAY, 0 . 25 I D § 0 . 706 OD, 0 . 6H 80009 366- 1170- 03

213- 0153- 00 8 . SETSCREW: 5 - 40 § 0 . 125, STL ’ š OXD, HEX SKT OOOCY OBD

- 12 366- 1059- 02 2 PUSH BUTTON: GRAY, 3 . 0 —§ 0 . 277 OD 80009 366- 1059- 02

- 13 366- 1077- 01 2 KNOB: GRAY, 0 . 127 I D , 0 . 5 OD, 0 . 531 H 80009 366- 1077- 01

213- 0153- 00 2 . SETSCREW: 5 - 40 § 0 . 125, S¤L ’ š OXD, HEX SKT OOOCY OBD

- 14 366- 0494- 07 1 KNOB: GRAY- - PULL 80009 366- 0494- 07

213- 0246- 00 1 . SETSCREW: 5 - 40 § 0 . 093 I TL ’ š OXD, HEX SKT 71159 OBD

- 15 366- 1023- 08 1 KNOB: GRAY- - PULL 80009 366- 1023- 08

213- 0153- 00 1 . SETSCREW: 5 - 40 § 0 . 125, STL ’ š OXD, HEX SKT OOOCY OBD

- 16 366- 1023- 07 1 KNOB : GRAY, 0 . 127 I D , 0 . 392 OD, 0 . 466 80009 366- 1023- 07

213- 0246- 00 1 . SETSCREW: 5 - 40 § 0 . 093 ™¤ L ’ š OXD, HEX SKT 71159 OBD

- 17 366- 1690- 00 1 KNOB : SI L GY, 0 . 53 §0 . 23 § 1 . 059 80009 366- 1690- 00

- 18 366- 1559- 01 3 PUSH BUTTON: GRAY, 0 . 43 L §Ÿ . 18 É § 0 . 18 — 80009 366- 1559- 01

- 19 366- 1559- 00 8 PUSH BUTTON: SI L GY, 0 . 18 SQ § 0 . 43 80009 366- 1559- 00
_20 - - - - - - - - - - 2 CONNECTOR, RCPT : ( SEE J 700 AND J1520 REPL)

- 21 210- 0255- 00 2 TERMI NAL, LUG: 0 . 391 I D, LOCKI NG, BRS CD PL 80009 210- 0255- 00
_22 - - - - - - - - - - 2 CONNECTOR, RCPT : ( SEE J 20 AND J 1370 REPL)

- 23 - - - - - - - - - - 3 CONNECTOR, RCPT : ( SEE J420, J1125 AND J1200 REPL)
_24 - - - - - - - - - - 2 RESI STOR, VAR: ( SEE ‘ 1210 AND R1375 REPL)

( ATTACHI NG PARTS)

- 25 210- 0583- 00 2 NUT, PLAI N, HEX: 0 . 25- 32 § 0 . 312 I NCH, BRS 73743 2§20317- 402

- 26 210- 0940- 00 2 WASHER, FI »T : 0 . 25 I D § 0 . 375 I NCH OD, STL 79807 OBD

- 27 2 RESI STOR, VAR: ( SEE R50 AND R1130 REPL)

( ATTACHI NG PARTS)

- 28 210- 0583- 00 2 NUT, PLAI N, HEX: 0 . 25- 32 § 0 . 312 I NCH, BRS 73743 2§20317- 402

- 29 210- 0940- 00 2 WASHER, FLAT : 0 . 25 I D § 0 . 375 I NCH OD, STL 79807 OBD

_30 _____ - - - - - 1 RESI STOR, VAR: ( SEE R1270 REPL)

- 31 210- 0940- 00 1 WASHER, FLAT : 0 . 25 I D § 0 . 375 I NCH OD, STL 79807 OBD

- 32 358- 0029- 00 1 BSHG, MACH. THD: HEX, 0 . 375 - 32 § 0 . 438"LONG 80009 358- 0029- 00

( ATTACHI NG PARTS)

- 33 210- 0590- 00 1 NUT , PLAI N, HEX. : 0 . 375 § 0 . 438 I NCH, STL 73743 2§28269- 402

- 34 210- 0012- 00 1 WASHER, LOCK: I NTL , 0 . 375 I D § 0 . 50" OD STL 78189 1220- 02- 00- 0541C

- 35 358- 0029- 00 3 BSHG, MACH. THD : HEX, 0 . 375 - 32 § 0 . 438"LONG 80009 358- 0029- 00

( ATTACHI NG PARTS)

- 36 210- 0590- 00 3 NUT, PLAI N, HEX. : 0 . 375 § 0 . 438 I NCH, STL 73743 2§28269- 402

- 37 210- 0978- 00 3 WASHER , FL AT : 0 . 375 I D § 0 . 50 I NCH OD, STL 78471 OBD

- 38 344- 0195- 01 4 CLI P, ELECTRI CAL : CAMSHAFT 80009 344- 0195- 01

- 39 426- 1072- 00 11 FRAME, PUSH BTN: PLASTI C 80009 426- 1072- 00

- 40 333- 1820- 00 1 PA• EL, FRONT : 80009 333- 1820- 00

- 41 200- 0935- 00 3 BASE, LAœPHOLDER: 0 . 29 OD § 0 . 19 CASE 80009 200- 0935- 00
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F i g . &
I n dex
No .

Te k t r o n i x
Par t No .

Se r i al / Mo d el No .
Ef f Dsco n t Qt y 1 2 3 4 5 Name & Descr i p t i on

Mf r
Code Mf r Par t Numb er

1- 42 1 LAMP, LED: ( SEE DS1675 REPL)
- 43 352- 0157- 00 1 LAMPHOLDER : WHI TE PLASTI C 80009 352- 0157- 00
_¼¼ _____ - - - - - 2 LAMP, LED: ( SEE DS50 AND DS720)
- 45 352- 0157- 00 2 LAMPHOLDER : WHI TE PLASTI C 80009 352- 0157- 00
- 46 105- 0719- 00 1 LATCH, RETAI NI NG: PLUG- I N 80009 105- 0719- 00

( ATTACHI NG PARTS)
- 47 213- 0113- 00 1 SCR, TPG, THD FOR: 2- 32 § 0 . 312 I NCH, PNH STL 93907 OBD

- 48 105- 0718- 00 ’ 040000 ’ 056331 1 BAR, LATCH RL SE: 80009 105- 0718- 00
105- 0718- 01 ’ 056332 1 BAR, LATCH RL SE: 80009 105- 0718- 01

- 49 386- 2795- 01 ’ 040000 ’ 049999 1 SUBPANEL, FRONT : 80009 386- 2795- 01
386- 2795- 02 ’ 050000 1 SUBPANEL, FRONT : 80009 386- 2795- 02

( ATTACHI NG PARTS)

- 50 213- 0227- 00 ’ 040000 ’ 044319 8 SCR, TPG, THD FOR: 6- 32 § 0 . 50 DEG, FLH ST 83385 OBD
213- 0123- 00 ’ 044320 8 SCREW, TPG, TF : 6 - 32 § 0 . 375, SPCL TYPE, FLH 93907 OBD

- 51 211- 0559- 00 1 SCREW, MACHI NE : 6- 32 § 0 . 375" 100 DEG, FLH STL 83385 OBD
- 52 213- 0138- 00 ’ 040000 ’ 049999 2 SCR, TPG, TF : 4 - 24 § 0 . 188 I NCH, PNH STL 83385 OBD

211- 0007- 00 ’ 050000 2 SCREW, MACHI NE : 4- 40 § 0 . 188 I NCH, PNH STL 83385 OBD

210- 0978- 00 1 WASHER , FLAT : 0 . 375 I D § 0 . 50 I NCH OD, STL 78471 OBD
- 53 337- 1967- 01 ’ 040000 ’ 049999 Ç 1 SHI ELD, ELEC: REAR SUBPANEL 80009 337- 1967- 01
- 54 401- 0331- 00 1 DR , TURNS RCDN : 6 : 1 ‘ ‘ ¤™Ÿ, 0 . 025 § 1 . 156 SFT š0099 4511 / DAF/ MOD
- 55 213- 0020- 00 2 SETSCREW: 6 - 32 § 0 . 125 I NCH, HEX. SOC STL 70276 OBD
_56 - - - - - - - - - - 1 RES . , VAR, WW: ( SEE ‘ 5 AND 125 REPL)
- 57 407- 1274- 00 1 BRACKET , VAR RES: ALUMI NUM 80009 407- 1274- 00
_58 _____ - - - - - 1 CKT BOARD ASSY : FL OATI NG I NTFC( SEE ‘ 4 REPL)
- 59 131- 0608- 00 14 . TERMI NAL, PI N: 0 . 365 L § 0 . 025 ¡ — ’ ‘ – GOLD 22526 47357
- 60 131- 1425- 00 1 CONTACT SET, ELE : R ANGLE , 0 . 150" L , STR OF 36 22526 65521- 136
- 61 343- 0149- 00 1 CLAMP, LOOP: NYLON 80009 343- 0149- 00
- 62 351- 0449- 00 2 GUI DE , CKT BOARD: 80009 351- 0449- 00

( ATTACHI NG PARTS)
- 63 211- 0062- 00 4 SCREW, MACHI NE : 2 - 56 § 0 . 312 I NCH, RDH STL 83385 OBD
- 64 210- 0405- 00 4 NUT, PL AI N, HEX. : 2 - 56 § 0 . 188 I NCH, BRS 73743 12157- 50
- 65 210- 0001- 00 4 WASHER, LOCK: I NTL , 0 . 092 I D § 0 . 18" OD, STL 78189 1202- 00- 00- 0541C

- 66 334- 2208- 00 1 MARKER, I DENT : WARNI NG 80009 334- 2208- 00
- 67 255- 0334- 00 FT PLASTI C CHANNEL : 12 . 75 § 0 . 175 § 0 . 155, NYL 11897 122- 37- 2500
- 68 333- 2380- 00 1 PANEL, REAR: 80009 333- 2380- 00

( ATTACHI NG PARTS)
- 69 213- 0192- 00 4 SCR, TPG, THD FOR: 6 - 32 § 0 . 50 I NCH, PNH S¤L 87308 OBD
- 70 386- 3657- 00 ’ 040000 ’ 044889 2 SUPPORT, PLUG- I N: 80009 386- 3657- 00

386- 3657- 01 ’ 044890 2 SUPPORT, PLUG I N: 93907 OBD

672- 0550- 01 1 CKT BOARD ASSY : MAI N 80009 672- 0550- 01

( ATTACHI NG PARTS)
- 71 211- 0602- 00 4 SCR, ASSEM WSHR : 6 - 32 § 0 . 438 I NCH, PNH BRS 80009 211- 0602- 00
- 72 407- 1693- 00 4 BRACKET , COVER : ALUMI NUM 80009 407- 1693- 00
- 73 211- 0028- 00 2 SCREW, MACHI NE: 4- 40 § 0 . 188 " BDGH, NYL , SLOT 95987 OBD
- 74 210- 0406- 00 2 NUT, PLAI N, HEX. : 4 - 40 § 0 . 188 I NCH, BRS 73743 12161- 50
- 75 210- 0921- 00 2 WASHER, MI CA: 0 . 50 § 0 . 141 §0 . 005 I NCH ¤—š 80009 210- 0921- 00

- CKT BOARD ASSEMBLY I NCLUDES :
- 76 384- 0282- 00 1 . EXTENS I ON SHAFT : 0 . 125 OD § 0 . 625 I NCH LONG 80009 384- 0282- 00
- 77 384- 1407- 00 1 . EXTENS I ON SHAFT : 4 . 55 L § 0 . 125 OD, AL, CRM 80009 384- 1407- 00
- 78 384- 1406- 00 1 . EXTENS I ON SHAFT: 6 . 64 L § 0 . 125 OD, AL, CRM 80009 384- 1406- 00
- 79 376- 0051- 01 3 . CPLG, SHAFT , FLEX: 0 . 127 I D § 0 . 375 OD 80009 376- 0051- 01

1 . ACTR ASSY, CAM S: RI SE ´ FALLTI ME( SEE S590 REPL)

( ATTACHI NG PARTS)
- 80 211- 0116- 00 ’ 040000 ’ 057709 4 . SCR, ASSEM WSHR : 4 - 40 § 0 . 312 I NCH, PNH BRS 83385 OBD

211- 0292- 00 ’ 057710 4 . SCR, ASSEM WSHR : 4 - 40 § 0 . 29, BRS • ™ PL 78189 OBD

- . ACTUATOR ASSEMBLY I NCLUDES:
- 81 200- 1910- 00 1 . . COVER , CONTACT : 9 ELEMENTS 80009 200- 1910- 00

( ATTACHI NG PARTS)
- 82 211- 0008- 00 4 . . SCREW, MACHI NE: 4- 40 § 0 . 250, PNH, STL , CD PL 83385 OBD
- 83 210- 0004- 00 4 . . WASHER, LOCK: #4 I NTL , 0 . 015 THK, STL CD PL ŸŸŸ’ š OBD
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F i g . &
I ndex
No .

Te k t r o n i x
Pa r t No . Ef f

Ser i al / Mo d el No .
Dsco n t q t y 1 2 3 4 5 Name & Descr i pt i on

Mf r
Code Mf r Par t Nu mb er

1- 84 131- 0963- 00 1 . . CONTACT, ELEC: GROUNDI NG ŸŸŸ• § OBD

- 85 210- 0406- 00 2 . NUT, PLAI N, HEX . : 4 - 40 § 0 . 188 I NCH, BRS 73743 12161- 50

- 86 214- 1139- 02 2 . . SPRI NG, FLAT : GREEN COLORED 80009 214- 1139- Ÿ–

- 87 214- 1752- 00 2 . . ROLLER, DETENT : 80009 214- 1752- 00

- 88 401- 0180- 00 1 . . BEARI NG, CAM SW: FRONT & REAR 80009 401- 0180- 00

( ATTACHI NG PARTS)

- 89 354- 0390- 00 1 §. . RI NG, RETAI NI NG: 0 . 338 I D 0 . 025" THK, STL 79136 5100 - 37MD

- 90 105- 0702- 00 1 . . ACTUATOR, SWI TCH : CAM SWI TCH 80009 105- 0702- 00

- 91 384- 0878- 14 1 . . SHAFT, CAM SW: OUTER CONCENTRI C, W/ DRI VER 80009 384- 0878- 14

- 92 210- 0406- 00 4 . NUT, PLAI N, HEX. : 4- 40 § 0 . 188 I NCH, BRS 73743 12161- 50

- 93 401- 0178- 01 1 . . BEARI NG, CAM SW: CENTER/ REAR 80009 401- 0178- 01

1 S1100 REPL). ACTR ASSY CAM S : AMPLI TUDE( SEE

( ATTACHI NG PARTS)

- 94 211- 0116- 00 ’ 040000 ’ 057709 4 BRS. SCR, ASSEM WSHR : 4 - 40 § 0 . 312 I NCH, PNH 83385 OBD

211- 0292- 00 ’ 057710 4 • ™ PL. SCR, ASSEM WSHR: 4 - 40 § 0 . 29, BRS 78189 OBD

- . ACTR ASSEMBLY I NCLUDES :

- 95 200- 1911- 00 1 . . COVER, CAM SW: 1 . 925 L § 0 . 876 H, AL 80009 200- 1911- 00

( ATTACHI NG PARTS)

- 96 211- 0008- 00 4 PL. . SCREW, MACHI NE : 4 - 40 § 0 . 250, PNH, STL, CD 83385 OBD

- 97 210- 0004- 00 4 CD PL. . WASHER, LOCK: #4 I NTL, 0 . 015THK, STL ŸŸŸ’ š OBD

- 98 131- 0963- 00 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
"

. CONTACT, ELEC: GROUNDI NG ŸŸŸ• § OBD

- 99 210- 0406- 00 3 . NUT, PLAI N, HEX . : 4 - 40 § 0 . 188 I NCH, BRS 73743 12161- 50

- 100 214- 1139- 00 ’ 040000 ’ 044569 1 BE GLD CLR. . SPRI NG, FLAT : 0 . 885 § 0 . 156CU 80009 214- 1139- 00

214- 1139- 03 ’ 044570 1 . . SPRI NG, FLAT : RED COLORED 80009 214- 1139- 03

214- 1139- 02 1 . . SPRI NG, FLAT : GREEN COLORED 80009 214- 1139- 02

- 101 214- 1752- 00 2 . . ROLLER, DETENT : 80009 214- 1752- 00

- 102 401- 0180- 00 1 . . BEARI NG, CAM SW: FRONT & REAR 80009 401- 0180- 00

( ATTACHI NG PARTS)

- 103 354- 0390- 00 1 . RI NG, RETAI NI NG: 0 . 338 I D § 0 . 025" THK, STL 79136 5100- 37MD

- 104 105- 0703- 00 1 . . ACTUATOR, SWI TCH : CAM SWI TCH 80009 105- 0703- 00

- 105 384- 0878- 13 1 . . SHAFT, CAM SW: OUTER CONCENTRI C, W/ DRI VER 80009 384- 0878- ™3

- 106 210- 0406- 00 1 73743. I ÄUT, PLAI N, HEX . : 4 - 40 § 0 . 188 I NCH, BRS 12161- 50

- 107 401- 0178- 01 1 80009. . BEARI NG, CAM SW: CENTER/ REAR 401- 0178- 01

- S1435 REPL). ACTR ASSY, CAM S : SWEEP DURATI ON( SEE

( ATTACHI NG PARTS)

- 108 211- 0116- 00 ’ 040000 ’ 057709 4 BRS. SCR, ASSEM WSHR : 4- 40 § 0 . 312 I NCH, PNH 83385 OBD

211- 0292- 00 ’ 057710 4 • ™ PL. SCR, ASSEM WSHR : 4- 40 § 0 . 29, BRS 78189 OBD

- . ACTUATOR ASSEMBLY I NCLUDES :

- 109 200- 1911- 00 1 . . COVER, CAM SW: 1 . 925 L § 0 . 876 H, AL 80009 200- 1911- 00

( ATTACHI NG PARTS)

- 110 211- 0008- 00 4 § PL. . SCREW, MACHI NE : 4- 40 0 . 250, PNH, STL, CD 83385 OBD

- 111 210- 0004- 00 4 CD PL. . WASHER, LOCK : #4 I NTL, 0 . 015THK, STL ŸŸŸ’ š OBD

- 112 131- 0963- 00 1

"

. CONTACT, ELEC : GROUNDI NG ŸŸŸ• § OBD

- 113 210- 0406- 00 2
"

. NUT, PLAI N, HEX . : 4 - 40 § 0 . 188 I NCH, BRS 73743 12161- 50

- 114 214- 1139- 02 2 . SPRI NG, FI . AT: GREEN COLORED 80009 214- 1139- 02

- 115 214- 1752- 00 2 . . ROLLER, DETENT : 80009 214- 1752- 00

- 116 401- 0180- 00 1 & REAR. . BEARI NG, CAM SW: FRONT 80009 401- 0180- 00

( ATTACHI NG PARTS)

- 117 354- 0390- 00 1 § 0 . 025". . RI NG, RETAI NI NG: 0 . 338 I D THK, STL 79136 5100 - 37MD

- 118 105- 0701- 00 1 . . ACTUATOR, SWI TCH: CAM SWI TCH 80009 105- 0701- 00

- 119 384- 0878- 14 1 . . SHAFT, CAM SW: OUTER CONCENTRI C, W/ DRI VER 80009 384- 0878- 14

- 120 210- 0406- 00 4 . NUT, PLAi N, ºEX . : 4 - 40 § 0 . 188 I NCH, BRS 73743 12161- 50

- 121 401- 0178- 01 1 . . BEARI NG, CAM SW: CENTER/ ‘ • ‘ ‘ 80009 401- 0178- 01

- 122 _____ - - - - - 1 ‘ 1 REPL). CKT BOARD ASSY: MAI N( SEE

- 123 361- 0515- 00 2 . . SPACER, SWI TCH: PLASTI C 80009 361- 0515- 00

- 124 - - - - - - - - - - 2 . . RESI STOR, VAR: ( SEE R520, R1435 REPL)

- 125 - - - - - - - - - - 1 . . RESI STOR, VAR: ( SEE R1100A, B REPL)

( ATTACHI NG PARTS)

- 126 210- 0583- 00 1 0 . 312. NUT, PLAI N, HEX : 0 . 25- 32 § I NCH, BRS 73743 2§20317- 402

- 127 210- 0046- 00 1 . . WASHER, LOCK : 0 . 261 I D, I NTL, 0 . 018 THK, BRS 78189 1214- 05- 00- 0541C
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I n dex

No .

Te k t r oni x Se r i al / Mod el No .

Par t No . E f f Dsco n t Dt y 1 2 3 4 5 Name & Descr i p t i on

Mf r

Co d e Mf r Par t Numb er

1- 128 407- 0553- 00 1 BRACKET , CMPNT : BRASS ALBALOY PL 80009 407- 0553- 00

131- 0963- 00 3 CONTACT, ELEC: GROUNDI NG ŸŸŸ• § OBD

- 129 131- 1030- 00 7 CONT ASSY, ELEC: CAM SWI TCH, BOTTOM 80009 131- 1030- 00

- 130 214- 1254- 00 2 HEAT S I NK , ELEC: 0 . 422 —§ 1 . 240 I NCH OD 05820 209SB

- 131 131- 0608- 00 30 TERMI NAL, PI N: 0 . 365 L § 0 : 025 ¡ — ’ R– GOLD 22526 47357

- 132 136- 0252- 04 9 SOCKET, PI N TERM: U/ W 0 . 016- 0 . 018 DI A PI NS 22526 75060- 007

- 133 131- 1003- 00 3 CONN, RCPT, ELEC: CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

- 134 344- 0248- 00 3 CLI P, ATTENUATOR: 80009 344- 0248- 00

- 135 214- 1797- 00 6 ¡ ™• , ‘ ¤¤• • CLI P : 80009 214- 1797- 00

- 136 342- 0324- 00 4 I NSULATOR, DI SC : TO- 5 TRANSI STOR 13103 7717- 5N- BLUE

- 137 136- 0261- 00 ’ 040000 ’ 057809 6 SOCKET, PI N TERM: FOR 0 . 22 I NCH PI N 00779 1- 331677- 6

136- 0261- 00 ’ 057810 2 SOCKET, PI N TERM: FOR 0 . 22 I NCH PI N 00779 1- 331677- 6

- 138 131- 1031- 00 ’ 040000 ’ 057809 § 22 CONTACT ASSY, EL : CAM SWI TCH, TOP 80009 131- 1031- 00

( ATTACHI NG PARTS)

- 139 210- 0779- 00 ’ 040000 ’ 056104 22 . . RI VET, TUBULAR: 0 . 051 OD § 0 . 115 I NCH LONG 42838 RA- 29952715

210- 3082- 00 ’ 056105 22 . . EYELET , METALLI C: 0 . 047 OD § 0 . 133 L , BRASS 80009 210- 3082- 00

- 140 136- 0514- 00 2 . . SKT, PL- I N ELEC: MI CROCI RCUI T , 8 DI P 73803 CS9002 - 8

- 141 131- 0566- 00 2 . . BUS CONDUCTOR: DUMMY RES, 2 . 375, 22 AWG 55210 L - 2007- 1

- 142 214- 2569- 00 4 . . HEAT S I NK, XSTR: ( 1) ¤Ÿ- 5, ’ • - CU 80009 214- 2569- 00

( ATTACHI NG PARTS)

- 143 211- 0232- 00 4 . . SCREW, MACHI NE : 4 - 40 § 0 . 25 I NCH, FI L STL 83385 OBD

- 144 - - - - - ___- - 1 . . TRANS I STOR: ( SEE Q1180 REPL)
- 145 - - - - - - - - - - 1 . . TRANSI STOR: ( SEE Q1160 REPL)

- 146 384- 1099- 00 4 EXTENSI ON SHAFT: PUSH BUTTON, 1 . 54 I NCH LONG 80009 384- 1099- 00

- 147 - - - - - - - - - - 1 CKT BOARD ASSY : FUNCTI ON( SEE ‘ 2 REPL)

( ATTACHI NG PARTS)

- 148 211- 0116- 00 ’ 040000 ’ 057709 4 SCR, ASSEM WSHR : 4- 40 § 0 . 312 I NCH, PNH BRS 83385 OBD

211- 0292- 00 ’ 057710 4 SCR, ASSEM WSHR : 4- 40 § 0 . 29, BRS • ™ PL 78189 OBD

- CKT BOARD ASSY I NCLUDES :
- 149 - - - - - - - - - - 1 . SWI TCH, PUSH: ( SEE S730 REPL)

- 150 361- 0384- 00 6 . SPACER, PB SW: 0 . 133 I NCH LONG 80009 361- 0384- 00

- 151 - - - - - - - - - - 1 . SWI TCH, PUSH: ( SEE S1235 REPL)

- 152 361- 0385- 00 4 . SPACER, PB SW: 0 . 164 I NCH LONG 80009 361- 0385- 00

- 153 131- 0608- 00 38 . TERMI NAL, PI N: 0 . 365 L § 0 . 025 ¡ — ’ R– GOLD 22526 47357

- 154 136- 0260- 02 4 . Sš¤ , ¡ L- I N ELEK: MI CROCI RCUI T, 16 DI P, LOW CLE 71785 133- 51- 92- 008

- 155 136- 0269- 02 1 . Sš¤ , ¡ L- I N ELEK: MI CROCI RCUI T, 14 DI P, LOW CLE 73803 CS9002- 14

- 156 136- 0514- 00 6 . Sš¤ , ¡ L- I N ELEC: MI CROCI RCUI T, 8 DI P 73803 CS9002- 8

- 157 131- 1003- 00 5 . CONN, RCPT, ELEC : CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00

- 158 136- 0252- 04 5 . SOCKET, PI N TERM: U/ W0 . 016- 0 . 018 DI A PI NS 22526 75060- 007

672- 0552- 00 1 CKT BOARD ASSY : A 670- 3840- OOWI RED, W/ CAM 80009 672- 0552- 00

( ATTACHI NG PARTS)

- 159 211- 0601- 00 4 SCR, ASSEM WSHR: 6- 32 § 0 . 312, DOUBLE SEMS 83385 OBD

- 160 129- 0388- 00 4 POST, ELEC- MECH : 1 . 673 I NCH LONG 80009 129- 0388- 00

- . CKT BOARD ASSEMBL Y I NCLUDES:

- 161 384- 0442- 00 1 . EXTENSI ON SHAFT: 0 . 125 OD § 8 . 452 I NCH LONG 80009 384- 0442- 00

- 162 376- 0051- 01 1 . CPLG, SHAFT , FLEX: 0 . 127 I D § 0 . 375 OD 80009 376- 0051- 01

- 163 - - - - - - - - - - 1 . RESI STOR, VAR: ( SEE R120 REPL)

- 164 131- 0963- 00 1 . CONTACT, ELEC: GROUNDI NG ŸŸŸ• § OBD

- 165 337- 1418- 01 ’ 040000 ’ 044979 1 . SHI ELD, ELEC: CAM SWI TCH CASTI NG 80009 337- 1418- 01

337- 1418- 02 ’ 044980 1 . SHI ELD, ELEC: CI RCUI T BOARD 80009 337- 1418- 02

( ATTACHI NG PARTS)

- 166 211- 0001- 00 3 . SCREW, MACHI NE : 2- 56 § 0 . 25 I NCH, PNH STL 87308 OBD

- 167 210- 0001- 00 3 . WASHER, LOCK: I NTL , 0 . 092 I D § 0 . 18" OD, STL 78189 1202- 00- 00- 0541C

- 168 210- 1008- 00 3 . WASHER, FLAT: 0 . 09 I D § 0 . 188" OD, BRS 12360 OBD

- 169 342- 0167- 00 1 . I NSULATOR, PLATE: 2 . 45 I NCH LONG 80009 342- 0167- 00

1 . ACTR ASSY, CAM S : FREQUENCY( SEE S240 REPL)

( ATTACHI NG PARTS)
- 170 211- 0116- 00 ’ 010100 ’ 057709 4 . SCR, ASSEM WSHR : 4 - 40 § 0 . 312 I NCH, PNH BRS 83385 OBD

211- 0292- 00 ’ 057710 4 . SCR, ASSEM WSHR : 4 - 40 § 0 . 29, BRS • ™ PL 78189 OBD

- . ACTR ASSY I NCLUDES :

- 171 200- 1913- 00 1 . . COVER, CAM SW: 18 ELEMENTS 80009 200- 1913- 00

( ATTACHI NG PARTS)

- 172 211- 0008- 00 4 . . SCREW, MACHI NE : 4 - 40 § 0 . 250, PNH, STL , CD PL 83385 OBD

- 173 210- 0004- 00 4 . . WASHER, LOCK: #4 I NTL , 0 . 015 THK, STL CD PL ŸŸŸ’ š OBD
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1- 131- 0963- 00 1 . . CONTACT, ELEC: GROUNDI NG ŸŸŸ• § OBD
- 174 210- 0406- 00 2 . . NUT , PLAI N, HEX. : 4 - 40 § 0 . 188 I NCH, BRS 73743 12161- 50
- 175 214- 1139- 02 1 . . SPRI NG, FLAT : GREEN COLORED 80009 214- 1139- 02

214- 1139- 03 1 . . SPRI NG, FLAT : RED COLORED 80009 214- 1139- 03
- 176 214- 1752- 00 2 . . ROLLER, DETENT : 80009 214- 1752- 00
- 177 401- 0180- 00 1 . . BEARI NG, CAM SW: FRONT ´ REAR 80009 401- 0180- 00

( ATTACHI NG PARTS)
- 178 354- 0390- 00 1 . . RI NG, RETAI NI NG: 0 . 338 I D § 0 . 025" THK, STL 79136 5100- 37œD

- 179 105- 0704- 00 1 . . ACTUATOR, SWI TCH: CAM SWI TCH 80009 105- 0704- 00
- 180 384- 0878- 09 1 . . SHAFT , CAM SW: 3 . 364 L § 0 . 248 OD 80009 384- 0878- 09
- 181 210- 0406- 00 4 . . NUT, PLAI N, HEX. : 4 - 40 § 0 . 188 I NCH, BRS 73743 12161- 50
- 182 401- 0178- 01 1 . . BEARI NG, CAM SW: CENTER/ REAR 80009 401- 0178- 01
- 183 - - - - - - - - - - 1 . CKT BOARD ASSY: LOOP( SEE ‘ 3 REPL)
- 184 131- 1031- 00 16 . . CONTACT ASSY, EL : CAM SWI TCH, TOP 80009 131- 1031- 00

( ATTACHI NG PARTS)
- 185 210- 0779- 00 ’ 040000 ’ 056104 16 . . RI VET , TUBULAR: 0 . 051 OD § 0 . 115 I NCH LONG 42838 ‘ ‘ - 29952715

210- 3082- 00 ’ 056105 16 . . EYELET , METALLI C: 0 . 047 OD § 0. 133 L , BRASS 80009 210- 3082- 00

- 186 - - - - - - - - - - 1 . . SWI TCH, PUSH: ( SEE S195 REPL)
- 187 361- 0382- 00 2 . . SPACER, PB SW: BROWN, 0 . 275 I NCH LONG 80009 361- 0382- 00
- 188 131- 0608- 00 32 . . ¤• ‘ œ™• ‘ 1, ¡ ™• : 0 . 365 L § 0. 025 ¡ — BRZ GOLD 22526 47357
- 189 131- 0993- 01 1 . . LI NK , TERM. CONNE : 2 WI RE BROWN 00779 530153- 9
- 190 136- 0514- 00 6 . . Sš¤ , ¡ L- I N ELEC: MI CROCI RCUI T , 8 DI P 73803 CS9002- 8
- 191 337- 2224- 00 1 . . SHI ELD, ELEC: CI RCUI T CARD 80009 337- 2224- 00
- 192 136- 0269- 02 1 . . Sš¤ , ¡ L- I N ELEK : MI CROC I RCUI T , 14 DI P, LOW CLE 73803 CS9002- 14
- 193 131- 1003- 00 4 . . CONN, RCPT, ELEC: CKT BD œ¤ , 3 PRONG 80009 131- 1003- 00
- 194 342- 0324- 00 1 . . I NSULATOR, DI SC : TO- 5 TRANSI STOR 13103 7717- 5N- BLUE
- 195 136- 0252- 04 24 . . SOCKET, PI N TERM: U/ W 0 . 016- 0 . 018 DI A PI NS 22526 75060- 007
- 196 214- 0579- 00 2 . . TERM, TEST POI NT: BRS CD PL 80009 214- 0579- 00
- 197 214- 1061- 00 1 SPRI NG, GROUND: FLAT 80009 214- 1061- 00
- 198 426- 1245- 00 1 FR SECT, PLUG- I N : LEFT SI DE, TOP AND BOTTOM 80009 426- 1245- 00
- 199 426- 1245- 01 1 FR SECT , PLUG- ™• : ¤Ÿ¡ LEFT 80009 426- 1245- 01
- 200 426- 1246- 02 1 FR SECT, PLUG- I N : RI GHT SI DE, TOP´ BOTTOM 80009 426- 1246- 02
- 201 426- 1460- 00 1 FR SECT, PLUG- I N: RI GHT 80009 426- 1460- 00
- 202 179- 2398- 02 1 WI RI NG HARNESS : CHASSI S 80009 179- 2398- 02
- 203 131- 0707- 00 24 . CONNECTOR, TERM: 22- 26 AWG, BRS´ CU BE GOLD 22526 47439

131- 0708- 00 1 . CONTACT , ELEC: 0 . 48" L , 28- 32 AWG WI RE 22526 47437
- 204 352- 0171- 00 6 HLDR, TERM CONN : 1 WI RE BLACK 80009 352- 0171- ŸŸ
- 205 352- 0169- 00 1 . HLDR, TERM CONN : 2 WI RE BL ACK 80009 352- 0169- 00
- 206 352- 0161- 03 1 . CONN BODY, PL, EL: 3 WI RE ORANGE 80009 352- 0161- 03
- 207 352- 0162- 04 1 . CONN BODY, PL, EL: 4 WI RE YELLOW 80009 352- 0162- 04
- 208 352- 0163- 01 1 . CONN BODY, PL, EL: 5 WI RE BROWN 80009 352- 0163- 01
- 209 352- 0165- 06 1 . CONN BODY, PL, EL : 7 WI RE BLUE 80009 352- 0165- 06

179- 2399- 01 1 WI RI NG HARNESS : FRONT PANEL 80009 179- 2399- 01

131- 0707- 00 45 . CONNECTOR, TERM: 22- 26 AWG, BRS´ CU BE GOLD 22526 47439
352- 0161- 00 1 . HLDR , TERM CONN : 3 WI RE, BLACK 80009 352- 0161- 00
352- 0162- 00 1 . HLDR , TERM CONN : 4 WI RE BLACK 80009 352- 0162- 00
352- 0163- 00 2 . CONN BODY, PL, EL : 5 WI RE BLACK 80009 352- 0163- 00

- 210 352- 0164- 00 1 . CONN BODY, PL, EL : 6 WI RE BLACK 80009 352- 0164- 00
- 211 352- 0166- 00 1 . CONN BODY, PL, EL : 8 WI RE BLACK 80009 352- 0166- 00

352- 0169- 00 4 . HLDR, TERM CONN : 2 WI RE BLACK 80009 352- 0169- 00
352- 0171- 00 8 . HLDR , TERM CONN : 1 WI RE BLACK 80009 352- 0171- 00
179- 2416- 00 1 WI RI NG HARNESS : POWER 80009 179- 2416- 00
131- 0707- 00 18 . CONNECTOR, TERM: 22- 26 AWG, BRS´ CU BE GOLD 22526 47439
352- 0162- 00 2 . HLDR , TERM CONN : 4 WI RE BLACK 80009 352- 0162- 00
352- 0162- 06 1 . HLDR , TERM CONN : 4 WI RE, BLUE 80009 352- 0162- 06
352- 0163- 01 1 . CONN BODY, PL, EL : 5 WI RE BROWN 80009 352- 0163- 01
352- 0171- 00 1 . HLDR , TERM CONN : 1 WI RE BLACK 80009 352- 0171- 00

198- 2313- 00 1 WI RE SET, ELEC: 80009 198- 2313- 00

131- 0707- 00 20 . CONNECTOR, TERM: 22- 26 AWG, BRS´ CU BE GOLD 22526 47439
- 212 175- 0828- 00 FT . WI RE, ELECTRI CAL : 5 WI RE RI BBON 08261 SS- 0526- 710610C

175- 0860- 00 FT . WI RE, ELECTRI CAL : 5 WI RE RI BBON 08261 SS- 0522- 7( 1061)
352- 0163- 01 1 . CONN BODY, PL, EL: 5 WI RE BROWN 80009 352- 0163- 01
352- 0163- 02 2 . CONN BODY, PL, EL : 5 WI RE RED 80009 352- 0163- 02

352- 0163- 04 1 . CONN BODY, PL, EL : 5 WI RE YELLOW 80009 352- 0163- 04
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