
¹
¹
¹
¹
¹
¹
¹ ¹
¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 TEKTRONI X
1

saao
OSCI LLOSCOPE

1
¹
¹ ¹

¹

I NSTRUCTI ON MANUAL

Tek t r oni x, I nc .

¡ . Ÿ. Box 500

Beaver t on, Or egon 97077

	

Ser i al Number

070- 2139- 01

	

F i r st P r i n t i ng APR 1976
www.valuetronics.com

https://www.valuetronics.com/


WARRANTY

Al l TEKTRONI X i nst r ume n t s ar e war r a n t ed agai n st

def ect i ve mat er i al s and wor k ma n s h i p f o r one year .

Any quest i ons wi t h r es pect t o t h e war r ant y s h oul d

be t a k en up wi t h your TEKTRONI X F i el d Engi neer or

r epr ese n t at i ve .

Al l r e q uest s f or r epai r s and r e p l acement par t s

s h oul d be d i r ect e d t o t h e TEKTRONI X Fi el d Of f i ce

or r e pr ese n t at i ve i n you r ar ea . Th i s wi l l assur e you

t h e f ast est possi bl e ser vi ce . P l ease i n cl u de t h e

i nst r ument Type Number or Par t Numb er a n d Ser i al

Numbe r wi t h al l r e q uest s f or par t s or ser vi ce .

Speci f i cat i o n s a nd pr i ce c h ange pr i vi l eges r eser ved .

Copyr i g h t c 1976 by Te k t r o n i x, I nc . , Beaver t o n ,

Or egon . Pr i nt ed i n t h e Uni t e d St at es of Amer i ca . Al l

r i g h t s r eser ved . Cont ent s of t h i s pu bl i cat i on may not

be r epr oduced i n any f or m wi t h out per mi ssi on of

Te k t r oni x, I nc .

U. S. A. an d f or ei g n Te k t r oni x pr oduct s cover ed by

U. S. and f or ei gn pat ent s and/ or pat ent s pen d i ng .

T EKTRONI X i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r egi st er ed t r a demar k of Te k t r oni x,

I n c .

www.valuetronics.com



TABLE OF CONTENTS

SECTI ON 1

	

OPERATI NG I NFORMATI ON

OPERATI NG I NSTRUCTI ONS TABLE OF CONTENTS

Page

FI RST TI ME OPERATI ON	 1- 1

Cal i br at i o n Ch ec k

	

1- 3

Rea d out

	

1- 3

BeamF i nder

	

1- 3

Ext er n al I nt e nsi t y I nput

	

1- 3

GENERAL OPERATI NG I NFORMATI ON	 1- 3

Di spl ay Focus

	

1- 3

Tr ace Al i g n me nt Ad j ust me nt

	

1- 4

Beam Fi nder

	

1- 4

Readout ( Wor k s Onl y Wi t h 5400- Ser i es Pl ug- I n Uni t s)

	

1- 4

Opt i on 3, Ext er nal l y Pr ogr ammed Sevent h an d Ei g h t h Rea dout Wor ds

	

1- 4

Di s pl ay Swi t c h i ng L ogi c

	

1- 4

Ver t i cal Di s p l ay Mod e

	

1- 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
§- ¥ Oper at i o n	 1- 5

Rast er Di spl ay

	

1- 6

I nt e n si t y Modul at i on

	

1- 6

Cal i br at or

	

1- 6

Di spl ay Ph ot ogr aphy

	

1- 6

OPERATI NGVOLTAGE	 1- 6

5400 Panel ( Dust Cover ) Removal

	

1- 6

Power Tr ansf or mer

	

1- 7

I NSTRUMENT CONVERSI ON

	

1- 8

RACKMOUNTI NG

	

1- 8

Mou nt i ng Met hod	 1- 8

Rac k Di mensi ons

	

1- 8

I nst al l i ng The Sl i de- Out Tr ac k s

	

1- 8

I nst al l at i on And Ad j ust ment

	

1- 11

Sl i de- Out Tr ac k Mai nt enance

	

1- 11

OPERATI NG TEMPERAT URE

	

1- 11

PLUG- I N UNI TS

	

1- 11

I nst al l at i on

	

1- 11

Sel ect i o n	 1- 12

BASI C OSCI LLOSCOPE APPL I CATI ONS

	

1- 12

Pea k - t o- Pea k Vol t age Measur ement s- AC

	

1- 12

I nst ant aneous Vol t age Measur ement - DC

	

1- 13

Compar i son Measur eme n t s

	

1- 14

Ti me Per i od Measur ement

	

1- 15

Det er mi ni ng F r e q uency

	

1- 15

Ri set i me Meas ur eme nt

	

1- 16

Ti me Di f f er ence Measur ement s

	

1- 16

Mul t i - t r ace Ph ase Di f f er ence Meas u r eme nt

	

1- 17

H i g h Resol ut i on Ph ase Measur eme nt

	

1- 18

www.valuetronics.com



5440

TABLE OF CONTENTS ( cont . )

	

.

SPECI FI CATI ON	 2- 1

POWER TO EXTERNAL EQUI PMENT

	

2- 5

PERFORMANCE CHECK

	

2- 6

I nt r oduct i on

	

2- 6

Test Eq ui pme nt Requi r ed

	

2- 6

Pr el i mi n ar y Pr ocedur e

	

2- 7

Per f or mance Chec k Pr oce d ur e

	

2- 8

SERVI CI NG I NST RUCTI ONS TABLE OF CONTENTS

SECTI ON 3

	

CI RCUI T DESCRI PTI ON

I nt r oduct i on

	

3- 1
I NTERFACE CI RCUI T

	

3- 1

Chop Osci l l at or

	

3- 1

Di vi der Ci r cui t

	

3- 1

Ver t i cal Ampl i f i er and Ver t i cal I nt egr at ed Swi t c h i n g Ci r cui t

	

3- 1
Hor i zont al Ampl i f i er

	

3- 2

Tr i gger Ampl i f i er s

	

3- 2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
–- Axi s Si gn al

	

3- 2

VERTI CAL AMPLI F I ER

	

3- 2

Del ay L i n e

	

3- 2
Ampl i f i er

	

3- 2

HORI ZONTAL AMPL I F I ER CI RCUI T

	

3- 3

I nput Ampl i f i er

	

3- 3

Out put Amp l i f i er

	

3- 3

Z- AXI S AMPL I FI ER AND CRT CI RCUI T

	

3- 3

–- Axi s Amp l i f i er

	

3- 3

H i g h- Vol t age Regul at or

	

3- 4
Hi g h- Vol t age Out put s

	

3- 4

CRT Cont r ol Ci r cui t s

	

3- 4

LOW- VOLTAGE POWER SUPPL Y AND

CAL I BRATOR CI RCUI T

	

3- 4
Power I nput

	

3- 4

L ow- Vol t age Rect i f i er s and Unr egul at ed Out p ut

	

3- 5

Low- Vol t age Regul at or s

	

3- 5

L i ne Tr i gger

	

3- 5

CRT Heat er Wi ndi ng

	

3- 5
Cal i br at or

	

3- 5

READOUT SYSTEM	 3- 6

Di s p l ay For mat

	

3- 6

Devel o p i ng t he Di s p l ay

	

3- 6
Ci r cui t Anal ysi s of Rea d out Syst em

	

3- 7

S ECTI ON 2 SPECI F I CATI ON AND PERFORMANCE CHECK Page ™

¹
www.valuetronics.com



¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

TABLE OF CONTENTS ( cont . )

SECTI ON 4

	

MAI NTENANCE

	

Page

PREVENTI VE MAI NTENANCE

	

4- 1

CABI NET REMOVAL

	

4- 1

CLEANI NG

	

4- 1

VI SUAL I NS PECTI ON	 4- 1

LUBRI CATI ON	 4- 2

SEMI CONDUCTOR CHECKS

	

4- 2

ADJUSTMENT AFTER REPAI R

	

4- 2

TROUBLESHOOTI NG

	

4- 3

TROUBLESHOOTI NG AI DS

	

4- 3

TROUBLESHOOTI NG EQUI PMENT

	

4- 4

TROUBLESHOOTI NG T ECHNI QUES

	

4. - 4

CORRECTI VE MAI NT ENANCE

	

4- 7

OBTAI N I NG REPLACEMENT PARTS

	

4- 7

SOLDERI NG TECHNI QUES

	

4- 7

COMPONENT REMOVA L AND REPLACEMENT

	

4- 8

ADJUSTMENT AFTER REPAI R

	

4- 12

REPACKAGI NG FOR SHI PMENT

	

4- 12

SECTI ON 5

	

ADJUST MENT

I NTRODUCTI ON	 5- 1

Te k t r o n i x Fi el d Ser vi ce

	

5- 1

PREL I MI NARY PROCEDURE

	

5- 1

POWERSUPPLY AND CAL I BRATOR	 5- 1

CRT DI SPLAY

	

5- 4

VERTI CAL SYSTEM ( Usi n g Cal i br at i on Fi xt ur e)

	

5- 5

VERTI CAL SYSTEM ( Usi ng 5 ‘ 48)

	

5- 7

HORI ZONTAL SYSTEM ( Usi ng Cal i br at i o n Fi xt ur e)

	

5- 8

HORI ZONTAL SYSTEM ( Usi n g 5 ‘ 48)

	

5- 10

READOUT SYSTEM	 5- 12

S ECTI ON 6

	

OPTI ON I NFORMATI ON

SECTI ON 7

	

REPLACEABLE ELECTRI CAL PARTS

SECTI ON 8

	

DI AGRAMS A ND CI RCUI T BOARD I LLUSTRATI ONS

SECTI ON 9

	

REPLACEABLE MECHANI CAL PARTS

™

	

CHANGE I NFORMATI ON & TEST EQU I PMENT

¹
¹
I ¹

¹

5440

www.valuetronics.com



¹

¹ ¹
¹
¹
¹
¹
¹
¹
¹

¹ ¹
¹
¹
¹
¹
¹
¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5440 Osci l l oscope

www.valuetronics.com



Sect i on 1- 5440

OPERATI NG I NFORMATI ON

The Te k t r on i x 5440 Osci l l oscope i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± sol i d- st at e i nst r ument desi gned f or ge ner al - pur pose appl i cat i ons . Th i s
i n st r ument has t h r ee pl ug- i n compar t men t s t hat acce pt 5000- ser i es pl ug- i n uni t s t o f or ma comp l et e meas ur ement syst em.
To ef f ect i vel y use t h i s i nst r ume nt , t he oper at i on and capabi l i t i es of t he i nst r ument must be known . Th i s sect i on descr i bes
f r ont - panel cont r ol f u nct i ons, gi vi ng f i r st - t i me and gener al oper at i ng i nf or mat i o n . I n f or mat i o n or ( oper at i ng vol t age,

'

	

i nst r ume nt co nver si on, r ac k mou nt i ng, oper at i ng t emper at ur e, and p l ug- i n i nst al l at i on i s al so i ncl uded.

¹
'

	

St eps 1 t h r oug h 19 of t he f ol l owi ng pr ocedur e p r ovi d e
an oper at i o nal c hec k t o ver i f y sat i sf act or y oper at i on of t h e
osci l l oscope and associ at ed pl ug- i ns . Ref er t o Fi g . 1- 1 f or

'

	

f r ont - panel co nt r ol and connect or l ocat i ons .

'

	

1 . For t he f ol l owi ng pr ocedur e, ± 5A- ser i es ampl i f i er
pl ug- i n s h oul d be i n one of t h e ver t i cal ( l ef t or cent er )

	

Ti me- Base Pl ug- i n
pl ug- i n compar t ment s a nd ± 513- ser i es t i me- base p l ug- i n
s houl d be i n t he h or i zo nt al ( r i g h t ) compar t ment .

	

Di spl ay

	

Al t er nat e ( but t on out )

Posi t i on

	

Ce nt er e d

Mai n Sec/ Di v

	

5 ms
2 . See Oper at i ng Vol t age i n t h i s sect i o n bef or e

	

Var i abl e Seco nds/ Di v

	

Cal ( f u l l y cl oc k wi se)
pr oceedi ng . Set t he POWERswi t c h t o of f ( pus hed i n) and

	

Mag

	

Of f ( but t on out )
'

	

co nn ect t he 5440 t o ± power sour ce t hat meet s t h e vol t age

	

Mai n Tr i g L evel

	

Coun t er cl oc k wi se
an d f r eque ncy r equi r ement s of t h i s i nst r ume nt .

Sour ce

	

Lef t ( or Ri g h t i f t he

ampl i f i er p l ug- i n i s i n t he

'

	

3 . Tur n t he I NTENSI TY and READOUT I NTENS co n-

	

ce nt er compar t ment )

t r ol s count er cl oc kwi se and pul l t he POWERswi t c h o u t t o

	

Coupl i ng

	

Aut o Tr i g, AC

t ur n t he i nst r u me nt on . Set t he f r ont - panel co nt r ol s as

	

Coupl , +Sl o pe

f ol l ows :

	

Mode

	

Mai n Sweep

¹
¹
¹
¹
¹
¹¹

¹

F I RST TI ME OPERATI ON Ampl i f i e r Pl ug- i n

Di s pl ay

	

On

Posi t i o n	 Cent er ed

CH 1 Vol t s/ Di v

	

. 1

CH 1 Var i abl e Vol t s/ Di v

	

Cal ( f ul l y cl oc k wi se)

CH 1 I np ut Cou pl i ng

	

DC

Tr i gger

	

CH 1

Mode

	

CH 1

www.valuetronics.com



Oper at i ng I nf or mat i on- 5440

FOCUS Cont r ol

	

I NT ENSI TY Co nt r ol

P r ovi des adj u st men t t o Co nt r ol s d i spl ay br i g h t -

obt ai nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± wel l - def i ned d i s-

	

ness .

pl ay .

• §¤ I NTENSI TY I NPUT
Conn ect or

Per mi t s app l i cat i on of Z-

axi s si gnal s t o t h e CRT
( DC coupl e d ) . Posi t i ve-
goi ng si gnal i ncr eases i n t en-

si t y .

BEAM F I NDER
Pu shbut t on

Br i ngs beam on- scr een;
l i mi t s i nt ensi f i e d di spl ay t o
ar ea i nsi de gr at i cul e.

Fi g . 1- 1 . Fr ont - an d r ea r - panel cont r ol s an d connect o r s .

READOUT I NTENS

Co nt r ol

Co n t r ol s br i g h t n ess of t h e

r ead out por t i o n of t h e

CRT di spl ay . I n t h e f u l l y

co un t er cl ockwi se p osi t i o n ,

t h e r eadout syst em i s i n-

oper at i ve .

GRAT I LLUMCo n t r ol

Cont r ol s Gr at i cul e i l l umi -
nat i on .

POWER Swi t c h

Tu r ns i n st r u ment p ower on
or of f .

CAL I BRATOR Loop

Pr ovi des posi t i ve- goi ng
acc u r at e 400- mi l l i vol t and
4- mi l l i amper e squ ar ewave
at ± f r equ ency of t wi ce t h e
l i n e f r equ ency f or cal i b r a-
t i on and pr ob e compensa-
t i on .

2139- 02
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Oper at i ng I nf or mat i o n- 5440

4 . Advance t he I NTENSI TY cont r ol u n t i l t h e t r ace i s at

	

14 .

	

Set t he t i me- base uni t f or magni f i e d o per at i on .

t h e d esi r ed vi ewi ng l evel . T he t r ace s houl d a p pear near t he

	

Not i ce t hat t he r ea dout d i s p l ay c ha nges t o i ndi cat e t he

gr at i cul e cent er .

	

cor r ect magni f i ed sweep r at e . I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r eadout - co ded 10 §

pr obe i s avai l abl e f or use wi t h t he ver t i cal u n i t , i nst al l i t on

t h e i np ut co n nect or of t h e ver t i cal p l ug- i n . Not i ce t h at t he

5 .

	

Connect a 1 § p r obe, or ± t est l ea d f r om t he ampl i f i er

	

d ef l ect i on f act or i ndi cat e d by t h e r eadout i s i ncr eased by

p l ug- i n i nput co nn ect or t o t he CAL I BRATOR l oop .

	

10 t i mes when t he pr obe i s a dd ed . Ret ur n t h e t i me- base

uni t t o nor mal sweep op er at i on an d di sco nn ect t h e p r obe .

6 . Tu r n t h e Mai n Tr i g L evel cont r ol cl oc k wi se u n t i l ±

st abl e d i spl ay i s obt ai ned . Ad j ust t he ver t i cal an d h or i zo n -

	

15 .

	

Not i ce t h at t h e r ead out f r om ± p ar t i cul ar p l ug- i n

t al

	

Posi t i on

	

co n t r ol s

	

so

	

t h at t he di spl ay

	

i s cent er e d	 occupi es ± s peci f i c l ocat i o n on t he d i s p l ay ar ea . I f ei t her of

ver t i cal l y and st ar t s at t he l ef t edge of t he gr at i cul e .

	

t hever t i cal p l ug- i n uni t s i s ± dual - t r ace u n i t , not i ce t hat t he

r ea d out f or Cha n nel 2 a pp ear s wi t h i n t h e l ower di vi si on of

t he cr t bel ow t he r ea d out f or Cha nn el 1 .

7 . Adj ust t he FOCUS cont r ol f or ± s h ar p , wel l - def i ne d

di s p l ay over t h e e n t i r e t r ace l e ngt h .

8 . Di scon nect t he i nput si g nal a nd posi t i on t he t r ace

ver t i cal l y so t hat i t coi nci des wi t h t he ce n t er hor i zo n t al l i ne

of t h e gr at i cul e .

9 .

	

I f t he t r ace i s not par al l el wi t h t he cent er h or i zo n t al

l i ne, see Tr ace Al i gnment Ad j ust me n t i n t h i s sect i on .

10 . Rot at e t he GRAT I LLUM cont r ol t h r oug hout i t s

r ange and not i ce t hat t he gr at i cul e l i nes ar e i l l umi nat e d as

t h e cont r ol i s t ur ned cl oc k wi se . Set t he cont r ol so

gr at i cul e l i nes ar e i l l umi n at ed as desi r e d .

Cal i br at i on Chec k

11 .

	

Move t he t r ace t wo d i vi si ons bel ow gr at i cul ecent er

a n d r econnect t h e cal i br at or si g nal t o t he amp l i f i er p l ug- i n

i n put connect or .

12 . The di s p l ay s h oul d be f our d i vi si o n s i n amp l i t u d e

wi t h si x compl et e cycl es ( f i ve compl et e cycl es f or 50- her t z

l i ne f r eque ncy) s hown h or i zont al l y . An i ncor r ect d i spl ay

i n d i cat es t hat t he osci l l osoc p e mai n f r ame or p l ug- i ns

nee d t o be r ecal i br at e d .

Beam Fi nder

16 . Move t he di spl ay of f - scr een wi t h t h e ver t i cal

p osi t i on co n t r ol .

17 . Pus h t he BEAM FI NDER but t on and obser ve t hat

t he d i s p l ay compr esses i n t o t he scr ee n ar ea . Reposi t i o n

t he d i s p l ay t o scr een ce n t er an d r el ease t he BEAM

FI NDER but t on .

E xt er nal I nt e nsi t y I n p ut

18 . Co nn ect ± 5 vol t , 1 kHz si n e- wave or squar e- wave

si gnal t o t he • §¤ I NT ENSI TY I NPUT connect or on t he

r ear panel . Al so, use t he si g nal t o ext er nal l y t r i gger t he

t i me- base p l ug- i n .

19 . Sl owl y r ot at e t h e I NT ENSI TY co n t r ol count er -

cl oc k wi se unt i l t he t r ace appear s t o be ± ser i es of di mmed

and br i g h t e ned segme n t s . The br i g h t e ne d segment s

cor r espo nd wi t h t he t o ps of t he cal i br at or squar ewaves .

GENERAL OPERATI NG I NFORMATI ON

Di spl ay Focus

Readout

	

I f ± wel l - def i ned di s p l ay cannot be obt ai ned wi t h t he

13 . Tur n t he READOUT I NTENS cont r ol cl oc k wi se

	

FOCUSco n t r ol , even at l ow i nt e n si t y set t i n gs, a d j ust me n t

u n t i l an al p h anumer i c di s p l ay i s vi si bl e wi t h i n t he t o p or

	

of t h e i nt er nal ast i gmat i sm co n t r ol may be r equi r e d .

bot t om di vi si o n of t he cr t ( r eset t he FOCUS a dj ust me n t i f

n ecessar y f or best d ef i n i t i o n of t h e r eadout ) . Cha nge t he

Vol t s/ Di v swi t c h of t he amp l i f i er p l ug- i n t hat i s sel ect e d f or

	

To c hec k f or pr oper set t i ng of t he Ast i g cont r ol , sl owl y

di s p l ay . Not i ce t hat t he r eadout p or t i o n of t he d i spl ay

	

t ur n t he FOCUS cont r ol t hr oug h t he opt i mumset t i ng wi t h

c hanges as t he def l ect i on f act or i s c h anged . L i k ewi se,

	

± si gnal d i spl aye d on t he cr t scr ee n . I f t he Ast i g co n t r ol i s

c hange t h e Sec/ Di v swi t c h of t he t i me- base u n i t t hat i s

	

cor r ect l y set , t h e ver t i cal and hor i zont al p or t i ons of t he

sel ect e d f or d i s p l ay . Not i ce t hat t he r ea d out di s p l ay f or t h e

	

t r ace wi l l come i nt o s har p est f ocus at t he same posi t i on of

t i me- base u ni t c hanges al so as t h e sweep r at e i s c hange d .

	

t he FOCUS co n t r ol .

www.valuetronics.com



Oper at i ng I nf or mat i on- 5440

Tr ace Al i gnment Ad j ust ment

	

di s p l aye d wi t h i n t he t o p d i vi si o n of t he gr at i c u l e and t he

I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± f r ee- r un n i ng t r ace i s not p ar al l el wi t h t h e h or i zont al

	

r ead out f r omChann el 2 i s di s p l ayed di r ect l y bel ow wi t h i n

gr at i c u l e l i nes, set t he Tr ace Rot at i on ad j ust me nt ( i nt er nal

	

t he bot t om di vi si on of t he gr at i cul e . Onl y t h e r eadout f r om
p l ug- i n ch annel s t hat ar e sel ect ed by di s p l ay swi t c hes, or

ad j ust ment ) as f ol l ows : Posi t i o n t h e t r ace t o t h e ce nt er

	

by t h e mode swi t c hes of dual - c hannel p l ug- i ns, ap pear i n
hor i zont al l i ne an d ad j ust t he Tr ace Rot at i on adj ust ment

	

t he r eadout di spl ay .
s o t h at t h e t r ace i s par al l el wi t h t h e h or i zont al gr at i cul e
l i nes .

Beam F i nder

Th e BEAM FI NDER swi t c h pr ovi des ± means of
l ocat i ng ± d i s pl ay t hat over scans t he vi ewi ng ar ea ei t her
ver t i cal l y or hor i zont al l y . Wh en t he BEAM FI NDER swi t c h
i s p r essed , t he di spl ay i s comp r essed wi t hi n t he gr at i cul e
ar ea and t he di spl ay i nt ensi t y i s i ncr eased . To l ocat e and
r e posi t i on an over scann ed d i s p l ay, use t h e f ol l owi ng
pr oced ur e :

1 . Pr ess t he BEAM FI NDER swi t c h , h ol d i t i n, t hen
i ncr ease t h e ver t i cal and hor i zo nt al def l ect i o n f act or s unt i l
t he d i spl ay i s wi t h i n t he gr at i cul e ar ea .

2 . Ad j ust t he ver t i cal an d hor i zont al posi t i on cont r ol s
t o ce n t er t he d i s pl ay about t he ver t i cal and hor i zont al
cent er l i nes .

3 . Rel ease t h e BEAM F I NDER swi t c h ; t he d i spl ay
s houl d r emai n wi t h i n t he vi ewi ng ar ea .

Readout ( Wor k s Onl y Wi t h 5400- Ser i es Pl ug- i n
Uni t s)

Th e r ead out syst em of t he power su pp l y/ ampl i f i er and
d i spl ay mo dul es al l ows al p hanumer i c d i s p l ay of i nf or ma-
t i on on t he cr t , al o n g wi t h t h e a nal og wavef or m di spl ays .
The i nf or mat i on di s p l aye d by t he r ead out syst em i s
obt ai ned f r om t h e pl ug- i n uni t s t hat ar e i nst al l e d i n t h e
p l ug- i n compar t ment s . The c har act er s of t h e r eadout
di spl ay ar e wr i t t en by t he cr t beamon ± t i me- s h ar ed basi s
wi t h t h e si gnal wavef or ms .

The Readout Syst em oper at es i n ± f r ee- r u n ni ng mo de

t o i n t er r upt t he wavef or m d i s pl ay t o p r esent c h ar act er s .
The wavef or m d i s p l ay i s i nt er r upt ed f or onl y about 20
mi cr oseconds f or eac h c har act er t hat i s d i s p l aye d .

Th e r eadout i nf or mat i on f r omeac h p l ug- i n i s cal l ed ±

wor d . Up t o si x ( ei g ht wi t h Op t i on 3) wor ds of r ead out

i nf or mat i on can be d i s p l ayed . The l ocat i on at whi c h eac h
r eadout wor d i s p r esent ed i s f i xed and i s d i r ect l y r el at e d t o

t he pl ug- i n u n i t and ch annel f r omwh i c h i t or i gi nat ed . Fi g .
1- 2 s hows t he ar ea of t he g r at i cu l e wher e t h e r eadout f r om
eac h pl ug- i n uni t c hann el i s di s pl aye d ( ext er nal r eadout

pr ogr ammi n g i s avai l abl e onl y wi t h Op t i on 3) . Not i ce t hat

t he r eadout f r om Ch an nel 1 of eac h p l ug- i n un i t i s

T h e READOUT I NTENS cont r ol det er mi nes t he i nt en-
si t y of onl y t he r ea d out por t i o n of t he di spl ay i nd ependent
of t he ot her t r aces . The r eadout syst em i s i no p er at i ve i n
t h e f ul l y count er cl oc k wi se OFF p osi t i on Th i s may be
desi r abl e when t he t o p and bot t om di vi si ons of t he
gr at i cul e ar e t o be used f or wavef or mdi s p l ay, or when t he
t r ace i nt er r upt i ons necessar y t o d i s p l ay c har act er s do not
al l ow ± sat i sf act or y wavef or m di spl ay t o be obt ai ned .

Op t i on 3, Ext er nal l y Pr ogr ammed Sevent h and
Ei g h t h Readout Wor d s

Th i s o pt i on ad ds ± 25- pi n connect or t o t he r ear - p anel of
t h e 5440 t h r oug h wh i c h t wo t en- c har act er r eadout wor ds
ca n be di s p l aye d on t he cr t , see Fi g . 1- 2 .

Di spl ay Swi t c h i ng L ogi c

Th e el ect r o n i c swi t c h i ng f or t i me- s h ar ed d i spl ays i s
p r oduced at t he pl ug- i n i n t er f ace wi t h i n t h e mai n f r ame ;
h owever , t he swi t c h i ng l ogi c i s sel ect ed i n t he p l ug- i n
uni t s . The syst emal l ows any combi n at i on of p l ug- i ns a n d
Di s p l ay swi t c h set t i n gs . Ref er t o t he i ndi vi d ual pl ug- i n
ma n ual s f or speci f i c capabi l i t i es and oper at i n g

pr ocedur es .

Lef t Ri g h t
Ver t i cal Ver t i cal

Channel 1

	

Channel 1
Hor i zont al Hor i zont al
‘ or Mai n

	

’ or Del ayed

Lef t Ri g h t Ext er n al Ext er nal
Ver t i cal Ver t i cal Wor d Wor d

Channel 2

	

Channel 2

	

( Channel ) 1

	

( Chann el ) 2

Ext er nal r eadout
i n f or mat i o n when
opt i on i s i nst al l ed . 2139- 03

Fi g . 1- 2 . Locat i o n of readout on t h e cr t i dent i f yi ng t he or i gi -
nat i ng pl ug- i n un i t and c han nel ( and ext e r nal , i f Opt i on 3 i s i n-
st al l e d) .
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At sweep r at es f ast er t han appr oxi mat el y 1 ¼s, the

5810, 5’ 12, and 5813 Ti me Base pl ug- i n t r i gger

ci r cui t wi l l r i ot r espond f ast enough , when used i n ±

5440, t o al l ow t he l eadi ng edge of t he di s pl ay t o be

obser ved.

Di f f er ences i n wi r i ng bet ween t h e 5100- ser i es and

5400- ser i es osci l l oscope pl ug- i n i nt er f aces wi l l not

al l ow t he use of t he composi t e t r i gger mode of t he

5810, 5812, and 5813 Ti me Base pl ug- i ns when

used i n t h e 5440 . 11 t he t i me base uni t s ar e put i n t hi s

mo de, t hey wi l l t r i gger of f the l ef t ver t i cal pl ug- i n

onl y .

Ver t i cal Pl ug- i n Compar t ment s . Wh en ± ver t i cal p l ug- i n

i s i n t h e act i ve mo d e ( Di spl ay bu t t on p us hed i n) , ± l ogi c

l evel i s a pp l i ed t o t he swi t c h i ng ci r cui t i n t he mai nf r ame

and ± d i s p l ay f r om t h i s pl ug- i n wi l l occur . Wh en t wo p l ug-

i ns ar e bot h act i ve i n t he ver t i cal compar t ment s, ± mul t i -

t r ace di s p l ay wi l l occur ( Al t er n at e or Choppe d ) . Wh en no
pl ug- i n i s i n t h e act i ve mode, t he si g nal f r om t he l ef t

compar t ment wi l l b e d i spl ayed . ‘ t i me- base un i t oper at ed

i n one of t he ver t i cal comp ar t ment s h as ± per manen t

i n t er nal connect i on t o appl y ± l ogi c l evel t o t h e swi t c h i ng

ci r cui t ; t h us, ± ver t i cal t r ace p r o d uced by t hi s uni t wi l l

al ways be d i s p l ayed.

Hor i zont al Pl ug- i n Compar t men t . Al t er nat e or

Chopped di s p l ay swi t c hi ng i s sel ect ed on ± t i me- base u n i t

oper at ed i n t he h or i zont al compar t ment . Wh en t h e

Di s p l ay swi t c h i s out ( Al t ) , ± negat i ve i mpul se i s supp l i ed
at t he e n d of t he sweep t o al l ow al t er nat e swi t c h i ng

bet wee n pl ug- i ns and p l ug- i n ch ann el s . Wh en t h e Di s p l ay
swi t c h i s pus hed i n ( Ch op) , ± ch o pp ed d i spl ay wi l l ap pear

i f ± mul t i - t r ace di spl ay i s r e q ui r ed by t he p l ug- i ns i n t h e

ver t i cal comp ar t ment s . ‘ ver t i cal pl ug- i n u ni t oper at ed i n

t h e h or i zo nt al compar t ment h as ± per manent i nt er nal

co nn ect i o n t o pr ovi de ± choppe d d i s p l ay i f i t i s r equi r ed .

Ver t i cal Di sp l ay Mode

Oper at i ng I nf or mat i on- 5440

Di spl ay On . To d i spl ay ± si g nal , t he Di spl ay but t on of

t he ap p l i cabl e ver t i cal p l ug- i n u ni t must be pus hed i n t o

act i vat e t h e un i t . I f t wo pl ug- i ns ar e i nst al l ed i n t he ver t i cal

compar t ment s and onl y t he si gnal f r omone of t he u ni t s i s

wa nt e d , set t he Di spl ay swi t c h of t h e unwa nt e d u n i t t o Of f

( but t o n out ) . I f nei t her pl ug- i n i s act i vat e d , t he si g nal f r om

t he l ef t uni t i s d i spl ayed . Bot h p l ug- i ns can be act i vat ed f or

mul t i - t r ace d i s p l ays .

Al t e r n at e Mode . The al t er nat e p osi t i on of t he t i me- base

un i t Di s p l ay swi t c h pr oduces ± di s pl ay t hat al t er nat es

bet wee n act i vat e d pl ug- i ns and ampl i f i er c hann el s wi t h

eac h sweep of t he cr t . The swi t c h i ng sequence i s descr i b-

ed u nd er Di s p l ay Swi t c h i ng Logi c i n t h i s sect i on .

Al t houg h t h e Al t er nat e mode can be used at al l sweep

r at es, t he Cho p mode pr ovi des ± mor e sat i sf act or y di spl ay

at swee p r at es f r omabout one mi l l i seco nd/ di vi si on t o f i ve

seco nd s/ di vi si on . At t hese sl ower swee p r at es, al t er nat e-

mode swi t c hi ng b ecomes di f f i cul t t o vi ew.

Chopped Mode. The Cho p p osi t i on of t he t i me- base
u ni t Di spl ay swi t c h p r o d uces ± di s p l ay t hat i s el ect r oni cal -

l y swi t c hed bet ween c han nel s at ± 10G- k i l o her t z r at e . The

swi t c h i ng se quence i s di scussed ear l i er . I n ge ner al , t he

Chop mo de p r ovi des t he best d i s p l ay at swee p r at es

sl ower t han about one mi l l i second/ di vi i si on or whenever
du al - t r ace, si ngl e- s hot phenomena ar e t o be di s p l ayed . At

f ast er swee p r at es, t he c hopped swi t c h i ng becomes

app ar ent and may i nt er f er e wi t h t he di s p l ay .

Dual - Sweep Di spl ays . Wh en ± d ual - swee p t i me- base

uni t i s oper at ed i n t h e h or i zont al compar t ment , t he

al t er nat e and c hopp ed t i me- s har ed swi t c hi ng f or ei t her
t he ‘ or ’ sweep i s i d ent i cal t o t hat f or ± si ngl e t i me- base

un i t . However , i f bot h t h e ‘ an d ’ swee ps ar e oper at i ng,
t he 5440 oper at es i n t he i n d epende nt pai r s mo de . Un der
t h i s cond i t i on, t he l ef t ver t i cal un i t i s al ways di s p l aye d at

t he swee p r at e of t he ‘ t i me baseand t he r i ght ver t i cal uni t

i s di s pl aye d at t he swee p r at e of t he ’ t i me- base ( non-
del ayed swee p onl y) . Th i s r esul t s i n t wo di spl ays t hat h ave

comp l et el y i nd ep end en t ver t i cal def l ect i o n an d ch o pped

or al t er n at e swee p swi t c hi ng .

Swi t chi ng Se q ue n ce . Four di s p l ay t i me sl ot s ar e

pr ovi ded on ± t i me- s h ar i ng b asi s . Wh en t wo ver t i cal p l ug-

	

Ç- ¥ Op er at i o n
i ns ar e act i ve, eac h r ecei ves t wo t i me sl ot s, so t he

swi t c h i ng se q uence i s : l ef t , l ef t , cent er , ce nt er , et c . The

	

I n some app l i cat i o ns, i t i s desi r abl e t o di s pl ay one

t wo t i me sl ot s al l ot t ed t o eac h pl ug- i n ar e d i vi ded bet ween

	

si gnal ver sus a n ot h er ( X- Y) r at her t han agai nst an i nt er nal

ampl i f i er c han nel s i n ± dual - t r ace un i t ; i f t wo d ual - t r ace

	

swee p . The f l exi bi l i t y of t he p l ug- i n un i t s avai l abl e f or use

p l ug- i ns ar e act i ve, t he n t h e swi t c h i n g se q ue nce i s : l ef t

	

wi t h t h e 5440 p r ovi des ± means f or a pp l yi ng ± si gnal t o t h e

Chann el

	

1, l ef t Channel 2, ce nt er Ch ann el

	

1, ce n t er

	

h or i zont al def l ect i o n syst em f or t h i s t ype of d i s p l ay . Some

Ch annel 2, et c . I f onl y one ver t i cal pl ug- i n i s act i ve, i t

	

of t he 513- ser i es t i me- base u ni t s ca n be op er at ed as

r ecei ves al l f our t i me sl ot s . The swi t c h i n g seq uence i s t he

	

amp l i f i er s, i n addi t i on t o t hei r nor mal use as t i me- base

same f or bot h t h e Al t er nat e a nd Ch oppe d di spl ay modes .

	

gener at or s .
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Rast er Di s p l ay

	

Di s p l ay Phot ogr ap hyzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ r ast er - t y pe di s p l ay ca n be use d t o ef f ect i vel y i ncr ease

	

‘ per manent r ecor d of t h e cr t di spl ay ca n be obt ai ned

t h e a p par e n t sweep l engt h . For t h i s t ype of d i s p l ay, t he

	

wi t h an osci l l oscope camer a syst em. The cr t bezel of t he

t r ace i s d ef l ect e d bot h ver t i cal l y an d h or i zont al l y by

	

5440 pr ovi des i nt egr al mou n t i n g f or ± Tek t r oni x os-

sawt oot h si gnal s, and i s accompl i s hed by i nst al l i ng ± 513-

	

ci l l osco pe

	

camer a .

	

The

	

i nst r uct i o n	 ma n ual s

	

f or t he

ser i es t i me- base u n i t i n t h e l ef t ver t i cal compar t ment , as

	

Tekt r oni x osci l l oscope camer as i ncl ude compl et e i nst r uc

wel l as one i n t he hor i zo n t al compar t me n t . Nor mal l y, t he

	

t i o ns f or obt ai ni ng wavef or m ph ot ogr ap hs .

uni t i n t h e ver t i cal compar t ment s houl d be set t o ± sl ower

sweep r at e t han t he one i n t he h or i zont al comp ar t ment ;

t he number of hor i zo n t al t r aces i n t he r ast er de pen d s upon

	

OPERATI NG VOLTAGE
t h e r at i o bet ween t he t wo swee p r at es . I nf or mat i on ca n be

d i s p l aye d on t he r ast er usi ng t h e Ext I n t ensi t y I n p ut t o

p r ovi de i nt ensi t y modul at i on of t he d i s p l ay . Th i s t ype of

r ast er d i s p l ay ca n be used t o pr ovi de ± t el evi si on- t y p e

d i s p l ay .
Th i s i nst r ument i s desi gned f or oper at i on f r om ±

power sour ce wi t h i t s n eut r al at or near ear t h

I n t ensi t y Modul at i on

	

( gr oun d ) pot ent i al , and wi t h ± se par at e saf et y- ear t h
conduct or . I t i s not i nt ended f or oper at i on f r omt wo

I n t e nsi t y ( Z- Axi s) mo d ul at i o n ca n be use d t o r el at e ±

	

phases of ± mul t ¯ - p hase syst em, or acr oss t he l egs of
t h i r d i t em of el ect r i cal p henomena t o t he ver t i cal ( Y- Axi s)

	

± si ngl e- p hase, t hr ee- wi r e syst em.
and t h e h or i zont al ( X- Axi s) coor d i n at es wi t h out af f ect i ng

t he waves hape of t h e d i spl aye d si gnal . The – - Axi s
modul at i n g si g nal , a pp l i e d t o t he • §¤ I NT ENSI TY I NPUT,

	

5400 Panel ( Dust Cover ) Removal
c ha n ges t h e i n t e nsi t y of t he d i s p l aye d wavef or m t o

p r ovi d e t h i s t ype of di spl ay . T h e vol t age ampl i t ude

r e q ui r e d f or vi si bl e t r ace modul at i on d e pe nd s on t h e

	

WA RN I NG
set t i ng of t h e I NTENSI TY cont r ol . About +5 vol t s wi l l t ur n

on t he d i spl ay t o ± n or mal br i g h t n ess l evel f r om an of f

	

Danger ous pot ent i al s exi st at sever al poi nt s

l evel , a n d about - 5 vol t s wi l l t ur n t he d i s p l ay of f f r om ±

	

t h r oug hout t he osci l l oscope . Wh en t h e i nst r ument

n or mal br i g h t ness l evel . " Gr ay scal e" i nt ensi t y mo d ul a-

	

must be oper at ed wi t h t h e cabi net pa nel s r emoved ,

t i o n ca n be obt ai ne d by a pp l yi n g si g nal s bet wee n t hese

	

do not t ouc h ex posed connect i ons or component s .

l evel s . Maxi mum saf e i nput vol t age i s ±50 vol t s . Usabl e

	

Some t r ansi st or s have vol t age pr esen t an t hei r

f r e q ue n cy

	

r ange of t he – - Axi s ci r cui t i s do t o t wo

	

cases . Di sconnect power bef or e cl eani ng t he i nst r u-

mega her t z .

	

ment or r epl aci ng par t s .

Ti me mar k er s ap p l i e d t o t he • §¤ I NT ENSI TY I NPUT

pr ovi de ± di r ect t i me r ef er ence on t h e d i s p l ay . Wi t h
uncal i br at e d h or i zo n t al swee p or § - ¥ o per at i o n , t he t i me

mar k er s pr ovi de a means of r ea d i ng t i me d i r ect l y f r omt h e

di s p l ay . However , i f t he mar k er s ar e not t i me- r el at e d t o t he

d i s p l ayed wavef or m, ± si n gl e- swee p di s p l ay s h oul d be

used ( f or i nt er nal sweep onl y) t o pr ovi de ± st abl e d i s p l ay .

Cal i br at or

The i n t er nal cal i b r at or of t he 5440 p r ovi des ± co n -

veni ent si g nal sour ce f or c hec k i ng basi c ver t i cal gai n and

swee p t i mi ng . T h e cal i br at or si gnal i s al so ver y usef ul f or

a dj ust i ng p r obe compe nsat i on, as d escr i be d i n t he p r obe

i nst r u ct i on manual . The out put s q uar e- wave vol t age i s 400

mi l l i vol t s, wi t h i n 1 ¿/¿ , a nd t h e s q uar e- wave cur r e n t i s 4

mi l l i amper es, wi t h i n 1 ¿/ ¿ . T he f r equency of t he squar e-

wave si gnal i s t wi ce t h e power - l i ne f r equency . The si g n al

i s obt ai ned by cl i p p i ng t he p r obe t o t he l oop .

The cabi net p a nel s ( d ust cover s) of t he 5400- ser i es

osci l l oscope ar e h el d i n p l ace by sl ot t ed f ast ener s . To

r emove t h e p anel s, t ur n eac h f ast ener count er cl oc k wi se ±

q uar t er t ur n wi t h ± l ar ge scr ewdr i ver , coi n, or si mi l ar

d evi ce . Then t h e panel s ca n be l i f t ed away . T he i nst r ument

s houl d be oper at e d wi t h t h e p a n el s i n p l ace t o pr ot ect t he

i n t er i or f r om dust , and t o el i mi nat e s hoc k h azar d .

Conduct or

TABLE 1- 1

Powe r Cor d Co nduct or I dent i f i cat i o n

Ungr ou n de d ( L i ne)

Gr ounded ( Neut r al )

Gr oundi ng ( Ear t h i ng)

Col or

	

T-Al t er na t e Col or

B r own B l ac k

B l ue Wh i t e

Gr een- Yel l ow Gr ee n - Yel l ow
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'

	

Power Tr ansf or mer

Th e 5400- ser i es osci l l oscope t r ansf or mer per mi t s

o p er at i on f r om 100- vol t , 110- vol t , 120- vol t , 200- vol t , 220-

'

	

vol t , and 240- vol t sour ces wi t h power - l i ne f r e q uenci es of

50 t o 400 h er t z . The r ange f or wh i c h t h e p r i mar y t a ps ar e

set i s mar k e d on t h e r ear panel of t he i nst r ume n t . Use t he

f ol l owi ng pr oce d ur e t o obt ai n cor r ect i n st r ume n t o per a-

t i on f r om t h e l i ne vol t age avai l a b l e .

2 .

	

Remove t he bot t omdust cover of t h e i nst r ume n t t o
'

	

gai n access t o t he Power Suppl y ci r cui t boar d .

¹
¹

¹
¹

1

¹

¹

1 . Di sco nn ect t he i nst r ume n t f r om t he p ower sour ce .

3 . Co nver t f r om 120 vol t s t o 220 vol t s n omi nal l i ne
vol t age, or vi ce ver sa, r emove t he l i ne- sel ect or bl oc k f r om

t he s q uar e- p i n co nn ect or s ( see F i g . 1- 3) a nd r e p l ace i t

wi t h t h e ot h er bl oc k . Remove t he l i n e f use f r om t he f use

h ol der l ocat e d on t h e r ear p a nel and r e p l ace i t wi t h on e

h avi ng t h e cor r ect r at i ng . The u nuse d l i ne- sel ect or bl oc k

and l i ne f use can b e st or ed on t he Power Suppl y ci r cui t
boar d . Ch a nge t he l i ne- cor d p ower p l ug t o mat c h t he
p ower - sour ce r ece p t acl e or use an a d a p t er .

• Ÿ¤•

The 120- vol t bl oc k i s col or coded b r own, and i t

connect s t he t r ansf o r mer pr i mar y wi ndi ngs i n

pa ra l l el . The 220- vol t bl oc k i s col o r coded r ed, and i t

co n nect s t he pr i mar y wi ndi ngs i n ser i es .

4 .

	

To c hange r egul at i ng r anges, p l ace t he l i ne- sel ect or

bl oc k on t he desi r ed set of s q uar e pi ns . Sel ect ± r ange t h at

i s cent er e d about t he aver age l i ne vol t age t o wh i c h t he

i n st r ume n t i s t o be co nn ect e d ( see Tabl e 1- 2) .

'

	

5 .

	

Cha n ge t he nomi nal l i ne vol t age i nf or mat i on on t he

r ear panel of t he i nst r ume n t . Use ± non- abr asi ve er aser t o

r emove t h e p r evi ous dat a, an d mar k i n new dat a wi t h ±

pe nci l .

6 . Re p l ace t he bot t om d ust cover an d appl y power t o

t h e i n st r ument .

Oper at i ng I nf or mat i o n - 5440

TABLE 1- 2

Regul at i ng Ranges f or Power Tr ansf or mer

L i ne

Sel ect or

Bl oc k

	

Regul at i ng Range

Posi t i o n	 120- Vol t s Nomi nal

	

220- Vol t s Nomi nal

L

	

90 VAC t o 110 VAC 180 VAC t o 220 VAC

œ

	

99 VAC t o 121 VAC 198 VAC t o 242 VAC

—

	

108 VAC t o 132 VAC 216 VAC t o 264 VAC

L i ne Fuse

	

1 . 25 ‘ sl ow- bl ow

	

0 . 7 ‘ sl ow- bl ow

CA UTI ON

»»› › › › › ›

I

	

Damage t o t he i nst r ument may r esul t f r om i ncor r ect

pl acement of t he l i ne- sel ect o r b l oc k .

	

Fi g . 1- 3 . Locat i o n of t he l i ne- sel ect or b l oc k on t he Power Sup p l y
Á

	

ci r cui t boar d .

www.valuetronics.com



Oper at i ng I nf or mat i on- 5440

Th e 5440 Power Su pp l y/ Ampl i f i er modul e and t he

di spl ay mo d ul e can be f ast ened t oget her st ac ked or si de

b y si de; t hi s per mi t s oper at i on aszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± be nch osci l l osco pe, or

i n ± st andar d 19- i nc h r ack . The t wo mo du l es can q ui c k l y

b e conver t ed f r om ± benc h mo d el t o ± r ackmo unt model ,

or vi ce ver sa . F i el d co nver si o n k i t s, i ncl udi ng t he

necessar y par t s, and i nst r uct i o ns ar e avai l abl e an d ca n be

i nst al l ed at ± l at er t i me . See your Te kt r oni x Cat al og or

cont act you r Te k t r oni x f i el d of f i ce .

I NSTRUMENT CONVERSI ON

• Ÿ¤•

Bef or e at t empt i ng t o oper at e t h e i n st r ument , ma k e

sur e t h e mo d ul e wi r i ng i nt er con nect i ons ar e cor r ect .

Rac k Di mensi ons

RACKMOUNTI NG

The r ackmo un t ver si o n of t he 5400- ser i es osci l l oscope

i s desi gned f or oper at i on i n ± st an dar d 19- i nc h wi de r ack

t hat has Uni ver sal , • ™‘ , RETMA, or West er n El ect r i c h ol e

spaci ng. When p r o p er l y mou nt ed, t h i s i nst r ument wi l l

meet al l el ect r i cal an d en vi r o n me nt al speci f i cat i o ns gi ve n

i n Sect i o n 2.

Mount i ng Met hod

Thi s i nst r ume nt wi l l f i t most 19- i nc h wi de r acks whose

f r ont and r ear h ol es conf or m t o Un i ver sal h ol e s paci n g,

some dr i l l i ng may be r equi r ed on r ac k s havi ng • ™‘ ,

RETMA, or West er n El ect r i c h ol e sp aci ng . The sl i de- out

t r ac ks easi l y mo un t t o t he cabi net r ac k f r on t and r ear

ver t i cal mount i ng r ai l s i f t he i nsi de di st ance bet wee n t he

f r ont and r ear r ai l s i s wi t h i n 10- 9/ 16 i nches t o 24- 3/ 8

i nches . I f t he i nsi d e di st an ce exceeds 24- 3/ 8 i nches, some

means of su pp or t i s r equi r ed f or t he r ear ends of t he sl i de-

out t r ac ks . ( For examp l e, ma k e ext e nsi ons f o r t he r ear

mount i ng br acket s . )

as s h own i n Fi g . 1- 4 ’ , t h e di me nsi on bet wee n t h e f r ont

r ai l s s h oul d be at l east 17- 3/ 4 i n c h es . Th ese di mensi ons

al l ow r oomon each si d e of t h e i nst r ume nt f or t he sl i de- out

t r ac ks t o o per at e so t he i nst r ume nt ca n move f r eel y i n and

out of t he r ack .

Dept h. For p r oper ci r cul at i on of cool i ng ai r , al l ow at

l east t wo i n ches cl ear a n ce b ehi nd t he r ear of t he i nst r u-

me nt and any encl os ur e on t h e r ack . I f i t i s somet i mes

necessar y or d esi r abl e t o oper at e t he osci l l oscope i n t he

f ul l y ext e nded posi t i on, u se cabl es t hat ar e l ong enoug h t o

r eac h f r om t he si gnal sour ce t o t he i nst r ument .

I nst al l i ng The Sl i de- Out Tr ac ks

The sl i d e- out t r ac k s f or t he i nst r ume nt consi st of t wo

assembl i es, one f or t h e l ef t si de of t he i nst r ument an d o ne

f or t he r i ght si de . Eac h assembl y co nsi st s of t hr ee

sect i o ns . ‘ st at i o nar y sect i o n at t ac hes t o t he f r o nt and

r ear r ai l s of t he r ac k , t he chassi s sect i o n at t ac hes t o t he

i nst r ume nt ( a nd i s i nst al l e d at t h e f act or y) , and t he

i nt er med i at e sect i on f i t s bet ween t he ot her t wo sect i ons t o

al l ow t he i nst r ume nt t o f ul l y ext end out of t he r ack .

The smal l har dwar e component s i ncl uded wi t h t he

sl i de- out t r ac k assemb l i es ar e used t o mo un t t he t r ac k s t o

most st an dar d 19- i nch r ack r ai l s h avi ng t h i s compat i bi l i t y .

• Ÿ¤•

1 . Fr ont and r ea r r ai l hol es must be l a r ge enough t o

al l ow i nser t i ng ± 10- 32 sc rew t hr ough t h e r ai l

mount i ng hol e i f t h e r ai l s a r e unt apped ( see Fi g . 1-

4A) .

2. Or , f r ont and r ear r ai l hol es must be t app ed t o

accept a 10- 32 scr ewi f Fi g. 1- 48 mount i ng met h od i s

used . Not e i n Fi g . 1- 4’ r i g h t i l l ust r at i on t hat ± No . 10

wash e r ( not suppl i ed) may be ad de d t o pr ovi de

i ncr eased bear i ng su r f ace f or t h e sl i de- out t r ack

st at i onar y sect i on f r on t f l ange .

Hei ght . At l east 5- 1/ 4 i nches of ve r t i cal space i s

r equ i r ed t o mount t h i s i nst r ument i n ± r ack . I f ot her

	

Because of t he above comp at i bi l i t y, t her e wi l l be some

i nst r ume n t s ar e oper at ed i n t h e r ack , an addi t i onal 1/ 4

	

smal l par t s l ef t over . The st at i onar y an d i nt er medi at e

i nch i s r e qui r ed, bot h above an d bel owt he osci l l oscope, t o

	

sect i ons f or bot h si des of t he r ack ar e shi p pe d as ±

al l ow space f or p r o per ci r cul at i o n of cool i ng ai r .

	

mat c hed set and s hou l d n ot be separ at ed. The mat c hed

set s of bot h si des i ncl ud i ng h ar dwar e ar e mar ked 351-

0195- 00 on t he package. To i dent i f y t he assembl i es, n ot e

Wi dt h. ‘ st and ar d 19- i nc h wi de r ack may be used. The

	

t hat t he au t omat i c l at c h an d i nt er med i at e sect i on st op i s

di mensi o n of openi ng bet wee n t he f r ont r ai l s must b e at

	

l ocat ed near t he t op of t he mat c hed set .

l east 17- 5/ 8 i nches f or a cabi net i n wh i c h t hef r ont l i p of t he

st at i o nar y sect i o n i s mount ed b eh i n d an unt a pp ed f r ont

r ai l as shown i n F i g . 1- 4‘ . I f t he f r ont r ai l s ar e t a pp ed, an d

	

Mou nt i ng Pr ocedure. Use t he f ol l owi ng pr ocedur e t o

t he st at i o n ar y sect i o n i s mount e d i n f r ont of t he f r ont r ai l

	

moun t bot h si des . See F i g . 1- 4 f or i nst al l at i on d et ai l s .

REV. ‘ SEP 1978

www.valuetronics.com



1 . To mou n t t h e i nst r ument d i r ect l y above or bel ow

anot h er i n st r ument i nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± cabi net r ac k , sel ect t h e ap-

pr opr i at e hol es i n t h e f r ont r ac k r ai l s f or t h e st at i onar y

sect i o n s, usi n g F i g . 1- 5 as ± gui de .

2 .

	

Mou n t t h e st at i onar y sl i de- out t r ac k sect i ons t o t h e

f r o n t r ac k r ai l s usi n g ei t h er of t h ese met h ods :

( ± )	 I f t h e f r ont f l a n ges of t h e st at i onar y sect i o n s ar e

t o be mount ed be h i nd t h e f r ont r ai l s ( r ai l s ar e count er -

sun k or n ot t a p pe d ) , mount t h e st at i onar y sect i ons as

s h own i n F i g . 1- 4 ‘ r i g h t i l l ust r at i on .

Dee p Rac k Co nf i g ur at i on

	

™ Sh al l ow Rac k Conf i gur at i on

10- 32
¡ —5

Sc rew

( 2)

Sl i deout T r ac k
St at i ona r y

Sect i o n

Deep Rac k Co n f i gu r at i o n
10- 32
BHS

Scr ew
Sl i d eo u t T r ack ( 2)

St at i onar y
Sect i o n

Rear Mo un t i ng
Br ac ket

10- 32
BHS

Sc r ew
( 2)

Lef t Rea r Co r ner

	

™ Lef t Rea r Co r ne r

of Ca bi net Rac k	 of Ca bi net Rack

10- 32
BHS

Scr ew
( 2)

10- 32
Sl i deou t T r ac k

	

Á· S
Sl i d eo u t Tr ac k St at i onar y Sect i o n

	

™ St at i ona r y Sect i o n	 Sc r ew
zz: ~ ( 2)

Ba r Nut

	

10_32 ,
¡ —s

Rea r Mo unt i ng Scr ew

Br acket
( 2)

Sh al l ow Rac k Co n f i g ur at i on

10- 32
BHS

Sc r ew
( 2)

( b)

	

I f t h e f r ont f l anges of t h e st at i onar y sect i ons ar e

t o be mou n t e d i n f r ont of t h e f r ont r ai l s ( r ai l s ar e t a p pe d

f or 10- 32 scr ews) , mount t h e st at i o n ar y sect i o n s as

s hown i n F i g . 1- 4 ’ r i g h t i l l ust r at i o n . To pr ovi d e i n-

cr ease d bear i ng sur f ace f or t h e scr ew hea d t o secur el y

f ast en t h e f r ont f l a n ge t o t h e r ai l , ± f l at was h er ( not

su pp l i ed) may b e a dd ed un der t h e scr ew head .

However , i f t h i s mount i ng met h o d i s used, t h e f r o n t

p a n el wi l l not f i t f l us h agai n st t h e f r ont r ai l because of

t h e st at i onar y sect i o n an d was h er t h i c kn ess . I f ± f l us h

f i t i s p r ef er r ed, met h od 2 ( ± ) s h oul d be use d .

( ‘ ) Top vi ew of cab i n et r ac k . Fr o n t and r ea r r ai l s ar e not t a pp ed .

( ’ ) Top vi ew of cabi n et r ac k. Fr o n t and r ear r ai l s a r e t a pped f or No . 10- 32 scr ews.

Op er at i ng I nf or mat i on- 5440

Sl i d eo u t Tr ack

j Sl i d eou t Tr ack St at i o n ar y Sect i on

	

¹ St at i onar y Sect i o n	 10_32

l ,

	

¡ —5 Scr ew
121

F i g . 1- 4 .

	

Mou n t i n g t h e l ef t st at i o n ar y sect i o n ( wi t h i t s mat c hed i n t er medi at e sect i o n , not s hown i n i l l ust r at i o n s ‘ an d ’ ) t o t h e
r ac k r ai l s .
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Oper at i ng I nf or mat i on- 5440

5. 2"

RACK RAI L TYPES

1912 5 * 0062zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ” ˜ ™• • ¤ OPENI NG

	

UNI VERSALALTERNATE “

	

FOR ™9" PANEL - ~

	

TYPE
7¥¡ •

	

ON, LLI NG
' RI LI NG 0125- 0187

Ÿ™̧ 7 Äœ6 º

	

Ä• ™Ÿš
MOUNTI NG ™

	

17'. ' 71

	

MOUNTI NG
RAI L

	

CLEAR ¡ • • ™—G

	

ÁÁ·

1250 ¿62
¿
5

5
ŸŸ 05Ÿ0

Ÿ¹ 25 Ÿ0

	

Ÿ 6205

	

G̃ ™• • 7
PANEL

™-»W• ¤¹ • G
SPACE

¹ 750
MULTI PLES

M- q¿Ÿ Ÿ5Ÿ0~

250

	

0625 I 1
0 625~_

	

~~_&0

	

0 5 Ÿ~™

250 0625
062

00 Ÿ 500

¹ Ä 50 0625
os25 _

25Ÿ - 6000

	

011,

- 0000
TOP ˜

	

TOP ˜
BOTTOM BOTTOM

TAP - 10 - 32NF 2

	

TAP —10 - 52NF2

Dr i l l and t ap 10- 32 i n each f r on t

r ai l , i f t h e i n st r umen t f r ont - p anel

i s goi ng t o be sec ur ed t o t h e r ac k .

Sec ur i ng scr ews ar e not p r ovi d ed .

0 ŸÁ

Fi g . 1- 5 . Di me n si on al d i agr am.

7- - f
2 5/ 8" f or sec u r i ng

	

5 1/ 4" op en i ng f or
f r ont - panel scr ew

	

i nst al l i ng t he R5440
( 5 3/ 4" i f adj acent
i nst r u ment s are t o

b e oper at ed) .

Pan el of i n st r u ment
above

5/ 8" f or moun t i ng

st at i on ar y sect i o n

7/ 8"

	

I

	

/

	

I

	

Panel of i n st r ument
bel ow

Th i s hol e mu st b e d r i l l ed ( and

t a pp ed 10- 32, i f desi r ed ) i n each

f r on t and r ear r ai l of • ™‘ ,
RE TMA or West er n E l ect r i c
r ac k s .

±

L__
t

_ ¹

Su ggest e d f r on t -
p a n el t o r ac k

secur i ng ha r d war e .
Har d wa r e i s

Š- - - - _- - -

	

not - ,
s up pl i ed wi t h i n st r u-
men t .

	

™

¯ Tef l on Wash er ( 2 ea . )

	

™

™

	

Cup Was h e r ( 2 ea . )

	

™

™

	

\

	

™
10- 32

	

™
Ÿ½±™ Hea d Scr ew

	

™
( 2 ea . )
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3 . Mou n t t h e st at i onar y sl i de- out sect i o n s t o t h e r ear

	

Sl i de- Out Tr ac k Mai n t ena n ce

r ac k r ai l s usi ng ei t h er of t h ese met h ods .

	

Th e sl i de- out t r ac ks r eq ui r e no l ubr i cat i on . Th especi al

dar k gr ay f i n i s h on t h e sl i d i ng par t s i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± per ma n ent

l ub r i cat i on .
( ± ) I f t h e r ear r ac k r ai l h ol es ar e not t a p ped t o accept

10- 32 mac h i ne scr ews, mount t h e l ef t st at i o n ar y sec-

t i on wi t h h ar d war e p r ovi ded as s h own i n t h e l ef t or

cent er i l l ust r at i on of F i g . 1- 4 ‘ . Not e t h at t h e r ear

mou n t i ng br ac k et can be i n st al l e d ei t h er way so t h e

sl i de- out t r ac k s wi l l f i t ± d ee p or s h al l ow cabi net r ac k .

Use F i g . 1- 4 ‘ as ± gui de f or mount i n g t h e r i g h t

st at i o n ar y sect i on . Ma k e sur e t h at t h e st at i onar y sec-

t i ons ar e h or i zo n t al l y al i gned so t h ey ar e l evel and

p ar al l el wi t h eac h ot h er .

2 . I nser t t h e i nst r ument c h assi s sect i o n s i n t o t h e
I nst al l at i on

Op er at i ng I nf or mat i on- 5440

OPERATI NG TEMPERATURE

Th e 5440 can be o p er at ed wh er e t h e ambi e n t ai r

t emp er at ur e i s bet ween 0° C and +50° C. Th e i nst r ume n t

ca n be st or e d i n amb i e n t t emper at ur e bet wee n - 40' C and

+70° C. Af t er st or age at ± t emper at ur e beyo n d t h e

o p er at i ng l i mi t s, al l ow t h e c h assi s t emper at ur e t o come

wi t h i n t h e o p er at i ng l i mi t s bef or e p ower i s a p pl i e d .

( b) I f t h e r ear r ac k r ai l hol es ar e t a p ped t o accept

10- 32 mac h i ne scr ews, mount t h e l ef t st at i o n ar y sec-

	

‘ t h er mal cut out i n t h e di s p l ay mod u l e pr ovi d es

t i o n wi t h h ar d war e p r ovi d e d as s hown i n t h e l ef t or

	

t h er mal p r ot ect i o n and di sconnect s t h e power t o t h e

ce n t er i l l ust r at i o n of Fi g . 1- 4 ’ . Not e t h at t h e r ear

	

i nst r ume n t i f t h e i n t er nal t emp er at ur e exceeds ± saf e

mount i ng br ac k et can be i nst al l e d ei t h er way so t h e

	

o p er at i n g l evel . Th i s devi ce wi l l aut omat i cal l y r e- appl y

sl i d e- out t r ac k s wi l l f i t ± dee p or s h al l ow cabi net r ac k .

	

power wh e n t h e t emper at ur e r et ur n s t o ± saf e l evel .

Use Fi g . 1- 4 ’ as ± gui d e f or mou n t i ng t h e r i g h t

st at i onar y sect i on . Ma k e sur e t he st at i onar y sect i ons

ar e h or i zont al l y al i gned so t h ey ar e l evel and p ar al l el

	

PLUG- I N UNI TS

wi t h eac h ot h er .
Th e 5440 i s desi gned t o acce p t up t o t h r ee Te k t r oni x

5000- ser i es p l ug- i n u n i t s . ( Onl y t h e p ug- i n uni t s wi t h out

I nst al l at i o n And Ad j ust ment

	

an • suf f i x wi l l pr ovi de di s p l ay r eado u t . ) Th i s pl ug- i n

f eat ur e al l ows ± var i et y of d i s p l ay combi n at i ons a nd al so

To i nser t t h e i nst r ument i n t o t h e r ac k , p r oceed as

	

al l ows sel ect i on of bandwi d t h , sensi t i vi t y, d i spl ay mode,

f ol l ows :

	

et c . , t o meet t h e meas u r ement r equi r ement s . I n addi t i o n , i t

al l ows t h e osci l l osco p e syst em t o be ex p a n d e d t o meet

1 .

	

Pul l t h e sl i d e- out t r ac k i nt er medi at e sect i o n s out t o

	

f ut ur e

	

measur ement

	

r e q ui r ement s .

	

Th e

	

over al l

t h e f ul l y ext e nd ed posi t i o n .

	

capabi l i t i es of t h e r esul t ant syst em ar e i n l ar ge p ar t

det er mi ne d by t h e c h ar act er i st i cs of t h e pl ug- i n s sel ect ed .

i n t er medi at e sect i ons .
To i n st al l ± p l ug- i n uni t i nt o o n e of t h e pl ug- i n

comp ar t ment s, al i g n t h e sl ot s i n t h e t op a nd bot t om of t h e

3 .

	

P r ess t h e st op l at c h es on t h e c h assi s sect i ons a n d

	

p l ug- i n wi t h t h e associ at e d gui des i n t h e p l ug- i n comp ar t -

pus h t h e i n st r ume n t t owar d t h e r ac k un t i l t h e l at c h es snap

	

me n t .

	

Pus h

	

t h e

	

pl ug- i n

	

u n i t

	

f i r ml y

	

i nt o t h e

	

pl ug- i n

i n t o t h ei r hol es .

	

compar t me n t u n t i l i t l oc k s i n t o pl ace . To r emove ± p l ug- i n ,

pul l t h e r el ease l at c h on t h e p l ug- i n uni t t o di sengage i t

a n d pul l t h e uni t out of t h e p l ug- i n compar t ment . P l u g- i n

4 . Agai n pr ess t h e st op l at c h es an d p us h t h e i n st r u-

	

uni t s can be r emoved or i nst al l e d wi t h o u t t ur n i n g of f t h e

me n t i nt o t h e r ac k .

	

i n st r ument p ower . I t i s not necessar y t hat al l of t h e pl ug- i n

compar t ment s be f i l l e d t o oper at e t h e i n st r ume n t , t h e onl y

pl ug- i ns n ee d ed ar e t h ose r e q ui r ed f or t h e measur ement

To ad j ust t h e sl i de- out t r ac k s f or smoot h sl i di n g act i o n ,

	

t o be ma d e,

l oose n t h e scr ews used t o j oi n t h e st at i o n ar y sect i ons t o

t h e r ai l s of t h e r ac k . Ce n t er t h e i nst r ument , al l owi ng t h e

	

Wh en t h e d i s p l ay uni t i s a d j ust e d i n accor dance wi t h

sl i d e- out t r ac k s t o see k t h e pr o p er wi dt h , t h e n t i g h t en t h e

	

t h e ad j ust me n t p r ocedur e gi ven i n t h e d i s p l ay uni t i nst r uc

scr ews .

	

t i on ma n ual , t h e ver t i cal and hor i zo n t al gai n ar e st a n d ar -

di zed . Th i s al l ows a dj ust e d p l ug- i n uni t s t o be c h ange d

f r om o n e pl u g- i n compar t me nt t o anot h er wi t h out r ead-
To secur e t h e i n st r ume n t f r o n t - p anel t o t h e r ac k , t h e

	

j ust ment . However , t h e basi c a dj ust ment of t h e i ndi vi d ual

r ac k must ei t h er have u n i ver sal h ol e s p aci n g, or ± h ol e

	

p l ug- i n uni t s s h oul d be c h ec k ed wh en t h ey ar e i nst al l e d i n

must be d r i l l e d and t appe d f or ± 10- 32 scr ew, see Fi g . 1- 5 .

	

t h i s syst em t o ver i f y t h ei r measur ement accur acy . See t h e

Usi ng t h e h ar dwar e ( not f ur ni s h ed) i n d i cat ed i n Fi g . 1- 5,

	

ser vi ce i n f or mat i on sect i on of t h e p l ug- i n un i t ma n ual f or
secur e t h e R5440 t o t h e f r o n t r ai l s of t h e r ac k .

	

ver i f i cat i o n pr ocedur e .
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Oper at i ng I nf or mat i on- 5440

Sel ect i on

The p l ug- i n ver sat i l i t y of t he 5400- ser i es osci l l oscope

al l owszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± var i et y of di s p l ay modes wi t h ma ny di f f er e n t pl ug-

i n s . The f ol l owi ng i n f or mat i o n i s p r ovi d ed her e t o ai d i n

pl ug- i n sel ect i on .

To p r oduce ± si ngl e- t r ace di spl ay, i nst al l ± si n gl e-

c h annel ver t i cal u n i t ( or dual - c h an nel uni t set f or si n gl e-

c h annel o per at i o n ) i n ei t her of t h e ver t i cal ( l ef t or cent er )

comp ar t ment s and ± t i me- base uni t i n t he h or i zont al

( r i g h t ) compar t ment . For d ual - t r ace d i s p l ays, ei t h er i nst al l

± dual - c ha nn el ver t i cal uni t i n one of t he ver t i cal com-

par t me n t s or i nst al l ± si ngl e- c hannel ver t i cal uni t i n eac h

ver t i cal compar t ment . ‘ combi nat i o n of ± si ngl e- c han nel

an d ± dual - c ha nnel ver t i cal uni t al l ows ± t hr ee- t r ace

d i s p l ay ; l i k ewi se, ± combi nat i o n of t wo d ual - c ha n nel

ver t i cal uni t s al l ows ± f our - t r ace d i spl ay .

To obt ai n ± ver t i cal swee p wi t h t he i nput si g nal

d i s p l ayed hor i zont al l y, i nser t t he t i me- base u n i t i nt o one

of t he ver t i cal comp ar t ment s a nd t he amp l i f i er uni t i n t he

h or i zont al compar t me n t . I f ± ver t i cal sweep i s used, t h er e

i s no r et r ace bl a nk i ng an d t he t i me- base u n i t t r i gger i ng

must be accompl i s h e d ext er nal l y .

1- 12

¹
Har l ey Car t er , " An I nt r oduct i on t o t he Cat hode Ray

	

'

Osci l l osco p e" , Ph i l i p s Tec hni cal L i br ar y, Cl eaver -

Hume Pr ess L t d . , L ondon, 1960 .

J . Czec k , " Osci l l oscope Measur i ng Tec h ni q ues" ,

	

'

Ph i l i ps Tec hni cal L i br ar y, Spr i nger - Ver l ag, New Yor k ,

1965 .

Rober t G. Mi dd l et on, " Scope Wavef r om Anal ysi s" ,

Howar d W. Sams & Co . I nc . , The Bobbs- Mer r i l l Com-

pany I nc . , I n d i a napol i s, 1963 .

Rober t G. Mi d dl et on an d L . Do nal d Payne, " Usi ng t he

Osci l l osco p e i n I ndust r i al E l ect r oni cs" , Howar d W.

Sams & Co . , I nc . , T he B obbs- Mer r i l l Comp a n y I nc . ,

I ndi a na p ol i s, 1961 .

Jo hn F . Ri der an d Seymour D. Usl an, " Encycl opedi a of

Cat h ode- Ray Osci l l osco p es a nd Thei r Uses" , J o h n F .

R i d er Publ i s her I nc . , New Yor k , 1959 .

Jo h n F. Ri der , " Obt ai n i ng an d I n t er p r et i n g Test Scope

Tr aces" , J o h n F. Ri der Publ i sher I nc . , New Yor k , 1959 .

Ruf us ¡ . Tur ner , " Pr act i cal Osci l l oscope Handboo k " ,

	

I
Vol umes 1 and 2, J o h n F . R i d er Publ i s her I n c . , New

Yor k , 1964 .

For § - ¥ di spl ays, ei t her ± 5A- ser i es ampl i f i er uni t or ±

513- ser i es t i me- base uni t havi ng an ampl i f i er c hannel can

be i n st al l e d i n t he h or i zo n t al compar t ment t o acce p t t he §

	

Peak - t o- Peak Vol t age Measur ement s- AC

si gnal . T he ¥ si g nal i s co nn ect ed t o ± 5A- ser i es amp l i f i er

ni t i nst al l ed i n ± ver t i cal compar t me n t .

	

To ma k e p ea k - t o- p ea k vol t age measur ement s, use t he
u f ol l owi ng p r oce d ur e :

Sp eci al p ur pose p l ug- i n uni t s may h ave speci f i c r est r i c-

	

1 .

	

Set t h e i n p ut coupl i ng on t he ver t i cal p l ug- i n uni t t o

	

,

t i ons r egar d i ng t h e comp ar t me n t s i n wh i c h t h ey can be

	

Gn d an d co nn ect t he si gnal t o t h e i n p ut connect or .

i n st al l ed . Th i s i nf or mat i on wi l l be gi ven i n t he i nst r uct i on

ma n ual s f or t hese p l ug- i ns .
2 . Set t h e i n put cou p l i ng t o ac a nd set t he Vol t s/ Di v

swi t c h t o d i spl ay about 5 or 6 ver t i cal di vi si o ns of - t he

wavef or m. Chec k t h at t he var i abl e Vol t s/ Di v cont r ol ( r ed

BASI C OSCI LL OSCOPE APPL I CATI ONS

	

knob) i s i n t h e Cal posi t i on .

Th e 5400- ser i es osci l l osco pe an d i t s associ at e d p l ug- i n	 3 . Ad j ust t he t i me- base t r i gger i ng cont r ol s f or ± st abl e

u n i t s p r ovi de ± ver y f l exi bl e measur ement syst em. The

	

d i s p l ay a nd set t h e Sec/ Di v swi t c h t o d i spl ay sever al

	

'

capabi l i t i es of t h e over al l syst emdepen d mai n l y upon t he

	

cycl es of t he wavef or m.

p l ug- i ns t hat ar e c h osen . The f ol l owi ng i nf or mat i o n

d escr i bes t he t ec hn i q ues f or ma k i ng basi c measur ement s .

T hese appl i cat i o ns ar e not descr i bed i n det ai l , si nce eac h	 4 .

	

Tur n t he ver t i cal Posi t i on cont r ol so t hat t he l ower

ap p l i cat i on must be adapt ed t o t he r e qui r eme n t s of t he

	

p or t i o n of t he wavef or m coi nci d es wi t h o ne of t he

i ndi vi dual

	

measur ement . Speci f i c appl i cat i ons f or t he

	

gr at i cul el i nes bel owt hecent er hor i zont al l i ne, andt het o p

i nd i vi d ual p l ug- i n uni t s ar e d escr i bed i n t h e ma n ual s f or

	

of t he wavef or m i s i n t h e vi ewi ng ar ea . Move t he di spl ay

	

'

t hese uni t s . Co n t act your l ocal Te kt r o n i x F i el d Of f i ce or

	

wi t h t he hor i zont al P osi t i o n cont r ol so t hat o ne of t he

r e pr ese n t at i ve f or addi t i onal assi st ance .

	

up per p ea k s i s al i gned wi t h t h e ce n t er ver t i cal r ef er ence

l i ne ( see F i g . 1- 6) .

The f ol l owi ng boo k s d escr i be osci l l osco p e measur e-

ment t ec hn i q ues wh i c h can be a dapt ed f or use wi t h t h i s

	

5 . Measur e t he ver t i cal def l ect i o n f r om p ea k t o p ea k

i nst r ument .

	

( di vi si ons) .

¹
¹
¹
¹

¹

¹
¹
¹
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6 .

	

Mul t i pl y t he di st ance ( i n di vi si ons) measu r ed i nst ep

5 by t he Vol t s/ Di v swi t c h set t i ng . Al so i ncl ude t he

at t e nuat i on f act or of t he p r o be, i f app l i cabl e .

EXAMPLE: AssumezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± pea k - t o- p ea k ver t i cal def l ect i on

of 4 . 6 di vi si o n s an d ± Vol t s/ Di v swi t c h set t i ngs of 5 V.

Pea k - t o- pea k _

	

4 . 6

	

§ 5 ( Vol t s/ Di v - 23

Vol t s ( di vi si ons) set t i ng) vol t s

I nst ant aneous Vol t age Measur ement - DC

d

	

™

	

™

	

t

	

¹ · t ¿· ± É±½ef ¿ r m¤¿ measur e t he

	

c eve ± ± gi ven Á¿

	

- ¹ ±™
use t he f ol l owi n g p r ocedur e :

	

™

	

Ve r t i cal

1 .

	

Set t he i n put cou p l i ng of t he ver t i cal pl ug- i n uni t t o

Gn d an d posi t i o n t h e t r ace t o t he b ot t om l i ne of t he

	

____

gr at i cul e ( or ot her sel ect ed r ef er ence l i ne) . I f t he vol t age

t o b e measur ed i s negat i ve wi t h r es pect t o gr ound,

	

Ref e r en ce l i ne
posi t i on t h e t r ace t o t h e t op l i ne of t he gr at i cul e . Do not

move t h e ver t i cal Posi t i on cont r ol af t er t h i s r ef er e n ce h as
bee n est a bl i s hed.

	

Feer ence nvol t age . g
i nst ant a neous do vol t age wi t h r es pect t o ±

• Ÿ¤•

	

• Ÿ¤•

Th i s t ec h ni que may al so be used t o ma k e

measu r emen t s bet ween t wo poi nt s on t h e wavef or m,

r at h e r th an peak t o pea k .

• Ÿ¤•

I f an at t enuat or p r obe i s used t h at cannot c h ange t h e

scal e f act or r ead out ( Vol t sl Di v) , mul t i pl y t he r i ght

si de of t h e above equat i on by t h e at t enuat i on f act or .

Posi t i o n t o ce n t e r
ve r t i cal l i ne

~3~~~~¹ ¹ r. .¹

rr r ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ r r
™

t

	

FA

def l ect i on

Fi g . 1- 6 . Measu r i ng pea k - t o- pea k vol t age of ± wavef orm.

Oper at i ng I nf or mat i on- 5440

To measur e ± vol t age l evel wi t h r es pect t o ± vol t age

ot h er t han gr ound , ma k e t h e f ol l owi ng c h anges t o

st ep 1 : Set t h e i nput coupl i n g swi t c h t o do and app l y

t h e r ef er ence vol t age t o t h e i nput connect or , t h en

posi t i on t h e t r ace t o t h e r ef er ence l i ne .

2 . Connect t he si gnal t o t h e i n p ut con nect or . Set t he

i n put coup l i ng t o d o ( t he gr ou nd r ef er e nce can be

c hec k ed at anyt i me by set t i ng t he i n put coup l i ng t o Gnd) .

3 . Set t he Vol t s/ Di v swi t c h t o d i spl ay about 5 or 6

ver t i cal di vi si ons of t h e wavef or m. Chec k t h at t he var i abl e

Vol t s/ Di v cont r ol ( r ed k nob) i s i n t he Cal posi t i on . Ad j ust

t he t i me- base t r i gger i ng co nt r ol s f or ± st abl e di spl ay .

4 . Measur e t he d i st ance i n d i vi si ons bet ween t he

r ef er e n ce l i ne and t h e poi nt on t he wavef or mat whi c h t he

do l evel i s t o be measur ed . Fo r exampl e, i n Fi g . 1- 7 t he

measur ement i s made bet ween t he r ef er e nce l i ne and

p oi n t ‘ .

5 .

	

Est abl i s h t he p ol ar i t y . The vol t age i s posi t i ve i f t he

si gnal i s app l i ed t o t he + i nput co nn ect or and t he

wavef or m i s above t he r ef er e nce l i ne .

6 . Mu l t i pl y t he di st ance measur ed i n st ep 4 by t he

Vol t s/ Di v swi t c h set t i ng . I ncl ude t he at t enuat i on f act or of

t h e p r obe, i f ap pl i cabl e ( see t he n ot e f ol l owi ng t he Pea k -

t o- Pea k Vol t age Measur ement examp l e) .

EXAMPLE : Assume t hat t he ver t i cal di st ance measur ed

i s 4. 6 di vi si o ns, t he p ol ar i t y i s posi t i ve, and t he Vol t s/ Di v

swi t c h set t i ng i s 2 V.

I nst ant a neous _ 4. 6 §

	

2

	

- +9 . 2

Vol t age ( di vi si ons) ( Vol t s/ Di v) vol t s

1- 1 3
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Oper at i ng I nf or mat i on- 5440

Compar i son Measur ement s

	

EXAMPLE: AssumezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r ef er ence si g nal amp l i t u de of 30

I n some a pp l i cat i ons, i t may be n ecessar y t o est abl i s h ±

	

vol t s, ± Vol t s/ Di v swi t c h set t i ng of 5 V an d ± def l ect i on of

set of def l ect i on f act or s ot her t han t hose i nd i cat ed by t he

	

f our d i vi si o n s . Subst i t ut i ng t h ese val ues i n t he Def l ect i o n
Conver si o n Fact or f or mul aor Sec/ Di v swi t c hes . Th i s i s usef u l f or com-

par i ng si gnal s t o ± r ef er e nce vol t age amp l i t ude or per i od .

	

30 V

	

_

	

1 . 5To est abl i s h ± n ew set of def l ect i on f act or s base d upon ±

	

( 4) ( 5 V)

speci f i c r ef er ence ampl i t u d e or p er i o d , p r oceed as
f ol l ows :

	

Th e n , wi t h ± Vol t s/ Di v swi t ch set t i ng of 2V, t h e

Ver t i cal Def l ect i o n Fact o r

1 .

	

Appl y ± r ef er e nce si g nal of k nown amp l i t u d e t o t he
ver t i cal i n p ut con nect or . Usi ng t he Vol t s/ Di v swi t c h and
var i abl e Vol t s/ Di v co n t r ol , a d j ust t he di s p l ay f or an exact
nu mber of di vi si o ns . Do not move t he var i abl e Vol t s/ Di v
co n t r ol af t er obt ai ni ng t he desi r ed d ef l ect i on .

2 . Di vi de t he amp l i t u d e of t he r ef er e nce si g n al ( vol t s)

	

Sweep Rat e
by t he p r o d uct of t he def l ect i on i n d i vi si o ns ( est abl i s hed i n
st e p 1) an d t he Vol t s/ Di v swi t c h set t i ng . T h i s i s t he

	

1 .

	

Appl y ± r ef er ence si gnal of kn own f r e q uency t o t he

Def l ect i on Conver si o n Fact or .

	

ver t i cal i n put connect or . Usi ng t he Sec/ Di v swi t c h and
var i abl e Sec/ Di v cont r ol , ad j ust t he di spl ay so t hat o ne

cycl e of t h e si g nal cover s an exact n umber of hor i zont al

Def l ect i o n	 r ef er ence si g nal amp l i t ude ( vol t s)

	

d i vi si o ns . Do not c hange t he var i abl e Sec/ Di v cont r ol af t er

Conver si o n	 =

	

obt ai ni n g t he d esi r e d def l ect i on .

Fact or def l ect i on § Vol t s/ Di v

( d i vi si o ns)

	

set t i ng

	

2 . Di vi de t h e per i od of t he r ef er e nce si g n al ( secon d s)
by t he p r oduct of t he h or i zo n t al def l ect i o n i n d i vi si ons

3 .

	

To det er mi ne t he pea k - t o- pea k ampl i t u d e of ± si gnal

	

( est abl i s hed i n st e p 1) a nd t h e set t i ng of t he Sec/ Di v

comp ar e d t o ± r ef er e n ce, d i sconnect t he r ef er ence and

	

swi t c h . Th i s i s t he Def l ect i on Co nver si on Fact or .

appl y t he si gnal t o t h e i nput connect or .

	

Def l ect i o n	 r ef er encesi gnal p er i o d ( seconds)

Co n ver si on =

4 . Set t he Vol t s/ Di v swi t c h t o ± set t i ng t hat p r ovi des

	

Fact or

	

h o r i zont al

	

Sec/ Di v

suf f i ci ent def l ect i on t o ma k e t he measur ement . Do not

	

d ef l ect i on

	

§

	

swi t c h

r ea d j ust t he var i abl e Vol t s/ Di v cont r ol .

	

( d i vi si ons)

	

set t i ng

3 . To d et er mi ne t h e per i od of an un kn own si g n al ,

5 . To est abl i s h ± Modi f i e d Def l ect i o n Fact or at any

	

di sco nn ect t h e r ef er e nce and appl y t he un known si g nal .
set t i ng of t he Vol t s/ Di v swi t c h , mul t i p l y t he Vol t s/ Di v

swi t c h set t i ng by t he Def l ect i o n Co nver si on Fact or es-

t abl i s hed i n st e p 2 .

	

4 . Set t he Sec/ Di v swi t c h t o ± set t i ng t hat p r ovi d es
suf f i ci ent hor i zont al d ef l ect i on t o ma k e an accur at e

Modi f i ed

	

Def l ect i on

	

measur ement . Do not r ead j ust t he var i abl e Sec/ Di v co n -

Def l ect i on =
Vol t s/ Di v

§ Conver st i o n
	 t r ol .

Fact or
set t i ng

Fact or

6 . Measur e t he ver t i cal d ef l ect i o n i n di vi si o ns a nd
d et er mi ne t he amp l i t ude by t he f ol l owi ng f or mul a :

Si gnal Mo d i f i ed
Def l ect i on

Def l ect i on §
Amp l i t ude

Fact or
( d i vi si ons)

Mo d i f i ed Def l ect i o n Fact or ( st e p 5) i s :

( 2 V) ( 1 . 5) = 3 vol t s/ di vi si o n

To det er mi ne t he pea k - t o- pea k amp l i t ude of an a pp l i e d
si g nal t hat pr oduces ± ver t i cal d ef l ect i o n of f i ve d i vi si ons
wi t h t h e above condi t i o ns, use t he Si g nal Ampl i t ude
f or mul a ( st e p 6) :

( 3 V) ( 5) = 15 vol t s

5 . To est abl i s h ± Mo d i f i ed Def l ect i on Fact or at any

set t i ng of t he Sec/ Di v swi t c h , mul t i pl y t h e Sec/ Di v swi t c h
set t i ng by t he Def l ect i on Conver si o n Fact or est abl i s he d i n

st e p 2 .

Modi f i ed
Sec/ Di v

Def l ect i on

Def l ect i o n =

	

§ Conver si o n

Fact or

	

swi t c h i ng set t i ng

	

Fact or
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6 . Measur e t he hor i zont al def l ect i on i n d i vi si ons and

det er mi ne t h e p er i od by t he f ol l owi ng f or mul a :

Mo d i f i e d hor i zo n t al

Per i od = Def l ect i o nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ def l ect i on

Fact or ( d i vi si ons)

EXAMPLE: Assume ± r ef er ences i gnal f r e qu e ncy of 455

h er t z ( per i od 2 . 2 mi l l i secon ds) , ± Sec/ Di v swi t c h set t i ng of

. 2 ms, and ± h or i zont al def l ect i on of ei g h t di vi si ons .

Subst i t ut i ng t h ese val ues i n t he Def l ect i o n Co nver si on

Fact or f or mul a ( st ep 2) :

2 . 2 ms

	

= 1 . 375
( 8) ( 0 . 2 ms)

Th e n , wi t h ± Sec/ Di v swi t c h set t i ng of 50 ¼s, t he

Modi f i ed Def l ect i o n Fact or ( st ep 5) i s :

( 50 ¼s) ( 1 . 375) = 68 . 75 mi cr oseconds/ di vi si o n

To d et er mi ne t he t i me per i od of an a ppl i e d si gnal wh i c h
comp l et es o ne cycl e i n seve n hor i zont al d i vi si ons, uset he

Per i od f or mul a ( st e p 6) :

( 68 . 75 ¼s) ( 7) = 481 mi cr osecon ds

Th i s p r oduct can be conver t e d t o f r e qu e ncy by t a k i ng

t he r eci pr ocal of t he p er i od ( see a p pl i cat i on of Det er -

mi n i n g Fr e q uency) .

Ti me Per i o d Measur ement

1 . Co nn ect t he si g n al t o t he ver t i cal i n put con nect or ,

sel ect ei t her ac or d o i np ut coup l i ng, an d set t h e Vol t s/ Di v

swi t c h t o d i spl ay about f our di vi si o ns of t h e wavef or m.

2 . Set t he t i me- base t r i gger i ng cont r ol s t o obt ai n ±

st abl e di s p l ay . Set t he Sec/ Di v swi t c h t o t h e f ast est swee p

r at e t h at wi l l per mi t d i s p l ayi ng one cycl e of t h e wavef or m

i n l ess t h a n ei g h t di vi si ons ( some non- l i near i t y may occur

i n t h e f i r st a nd l ast gr at i cul e di vi si o ns of d i s p l ay) . Ref er t o

F i g . 1- 8 .

3 . Ad j ust t h e ver t i cal Posi t i o n co n t r ol t o move t he

poi n t s bet ween wh i c h t he t i me measur eme n t i s ma d e t o
t he ce n t er h or i zo n t al l i ne . Adj ust t he hor i zont al Posi t i on

cont r ol t o cent er t he t i me- meas u r ement poi n t s wi t h i n t he

ce n t er ei g h t di vi si ons of t he gr at i cul e .

Oper at i ng I nf or mat i o n- 5440

4 . Measur e t he h or i zo n t al d i st ance bet wee n t h e t i me

measur ement poi nt s . Be sur e t he var i abl e Sec/ Di v co n t r ol

i s i n t h e Cal p osi t i on .

5 . Mul t i p l y t he d i st a nce measur ed i n st ep 4 by t he

set t i ng of t he Sec/ Di v swi t c h .

EXAMPLE: Assume t hat t he hor i zont al di st ance

bet ween t he t i me- measur ement p oi nt s i s f i ve d i vi si ons a nd

t he Sec/ Di v swi t c h i s set t o . 1 ms . Usi ng t he f or mu l a :

h or i zont al Sec/ Di v

Per i od = d i st a nce

	

§ swi t c h = ( 5) ( 0 . 1 ms) = 0 . 5 ms

( di vi si ons) set t i ng

The per i o d i s 0 . 5 mi l l i second .

Det er mi ni ng F r e quency

The t i me measur ement t ec hn i que ca n al so be used t o

det er mi n e t he f r equency of ± si gnal . Th e f r e q ue ncy of ±

per i odi cal l y r ecur r ent si gnal i s t h e r eci p r ocal of t he t i me

dur at i on ( p er i o d ) of o ne cycl e . Use t he f ol l owi ng

pr ocedur e :

1 .

	

Measur e t he per i o d of o ne cycl e of t he wavef or mas

descr i bed i n t he pr evi ous appl i cat i o n .

2 . Ta k e t he r eci pr ocal of t he per i od t o d et er mi ne t he

f r e q ue ncy .

EXAMPLE: T he f r equency of t h e si g nal s hown i n Fi g . 1-

8, wh i c h h as ± per i od of 0 . 5 mi l l i seco n d i s :

To measur e t h e t i me ( per i o d ) bet wee n t wo poi nt s on ±

	

Fr equency =

	

per i od

	

0 . 51ms

	

= 2 ki l o h er t z

wavef or m, use t h e f ol l owi ng p r ocedur e :

¹

j Hor i zo n t al
di st ance

Fi g . 1- 8 . Measu r i ng t i me du r at i o n (per i od) b et ween poi n t s on ±
wavef or m.

1- 1 5
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Oper at i n g I nf or mat i on- 5440

Ri set i me Measur ement

	

EXAMPLE: Assume t hat t he hor i zo n t al di st a nce

Ri set i me measur eme n t s emp l oy basi cal l y t he same

	

bet wee n t he 10zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿/¿ a nd 90 ¿/¿ p oi nt s i s f our d i vi si ons a nd t he

t ec hn i ques as t h e t i me- per i od measur ement s . The mai n
Sec/ Di v swi t c h i s set t o 1 ¼s .

d i f f er ence i s t he poi n t s bet ween wh i c h t he measur ement i s

	

Usi ng t he p er i o d f or mul a t o f i n d r i set i me :

ma de . The f ol l owi ng pr oce d u r e gi ves t he basi c met hod of
measur i ng r i set i me bet wee n t h e 10%a nd 90¿%¿ p oi n t s of t he

	

Ri set i me

	

· i st ance 1

	

Sec/ Di v

wavef or m.

	

=

	

d

	

§

	

swi t c h	 =

	

( 4) ( 1 ¼s)

	

= 4 ¼sp er i od
( di vi si o ns) set t i ng

1 . Co nn ect t he si g nal t o t h e i nput co n nect or .

	

The r i set i me i s 4 mi cr osecon d s .

2 . Set t h e Vol t s/ Di v swi t c h and var i abl e Vol t s/ Di v

	

Ti me Di f f er ence Measur eme n t s

co n t r ol t o p r oduce ± di s p l ay exact l y f i ve d i vi si ons i n

	

When use d i n con j uct i on wi t h ± cal i br at e d t i me- base
amp l i t u de .

	

pl ug- i n uni t , t he mul t i - t r ace f eat ur e of t he 5400- ser i es
osci l l osco pe per mi t s measur ement of t i me d i f f er e nce
bet wee n t wo or mor e separ at e event s . To measur e t i me

3 . Ce n t er t he di s p l ay about t he ce n t er h or i zont al l i ne

	

di f f er e nce, use t h e f ol l owi ng p r ocedur e :

wi t h t he ver t i cal Posi t i o n cont r ol .

4 . Set t h e t i me- base t r i gger i n g cont r ol s t o obt ai n ±
st abl e di s p l ay . Set t h e Sec/ Di v swi t c h t o t he f ast est sweep

	

2 .	 Set t he Di spl ay swi t c h on t he t i me- base uni t t o ei t her
r at e t h at wi l l d i s p l ay l ess t han ei g h t di vi si ons bet wee n t he

	

Chop or Al t . I n gener al , Cho p i s mor e sui t abl e f or l ow-
10%a nd 90 ¿/¿ p oi nt s on t h e wavef or m ( see F i g . 1- 9) .

	

f r e q uency si g n al s . Mor e i nf or mat i o n on d et er mi ni ng t he

5 . Adj ust t he h or i zo n t al Posi t i o n cont r ol t o move t h e
10 ¿/¿ poi n t of t h e wavef or mt o t he seco nd ver t i cal l i n e of t he
gr at i c u l e .

6 . Measur e t he hor i zo n t al di st ance bet ween t he 10 ¿/¿
a nd 90 ¿/¿ poi nt s . Be sur e t h e var i abl e Sec/ Di v cont r ol i s i n
t he Cal p osi t i on .

7 . Mul t i p l y t he di st a nce meas u r e d i n st e p 6 by t he
set t i ng of t he Sec/ Di v swi t c h .

1- 1 6

90%
Poi nt

} ~ Poi nt '

Š

	

™

	

™

	

~ 1

Hor i zont al , ~
1 d i st ance

Fi g . 1- 9 . Measu r i ng r i set ¯ me .

1 . Set t h e i n p ut coupl i ng swi t c hes of t he amp l i f i er
c ha n nel s t o ei t her ac or d c .

mode i s gi ven u nder Ver t i cal Di s p l ay Mo de i n t h i s sect i o n .

3 .

	

Set t he ver t i cal pl u g- i n t r i gger i ng swi t c h es t o t r i gger
t he di spl ay ¿· Channel l ( or l ef t p l ug- i n ) a n dChannel 2( or
ce n t er p l ug- i n) .

4 .

	

Co nn ect t he r ef er ence si gnal t o t he Channel 1 i n put
con nect or a nd t he compar i so n si gnal t o t h e Channel 2 ( or
cent er p l ug- i n) i n pu t con n ect or . Th e r ef er ence si g n al
s houl d pr ecede d t he compar i so n si gnal i n t i me . Use
coaxi al cabl es or pr obes wh i c h have si mi l ar t i me- del ay
c h ar act er i st i cs t o connect t he si g nal t o t he i n p ut connec-
t or s .

5 . I f t h e si g n al s ar e of o p p osi t e pol ar i t y, i n ver t t h e
Cha nn el 2 ( or cent er pl ug- i n ) di spl ay . ( Si g nal s may be of
opposi t e pol ar i t y d ue t o 180° ph ase di f f er e nce ; i f so, t a ke
t h i s i nt o account i n t he f i nal cal cul at i on . )

6 . Set t he Vol t s/ Di v swi t c hes t o p r oduce about f our
di vi si ons of d i s p l ay wavef or m.

7 . Set t he t i me- base t r i gger i ng cont r ol s f or ± st abl e
di s p l ay . Set t he Sec/ Di v swi t c h f or ± sweep r at e wh i c h
s hows t h r ee or mor e di vi si o n s bet wee n t he measur eme n t
poi n t s, i f p ossi bl e .

8 . Ad j ust t he ver t i cal Posi t i o n co n t r ol s t o b r i ng t he
measur ement poi n t s t o t he ce n t er h o r i zo n t al r ef er ence

l i ne .
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9 . Ad j ust t he h or i zont al Posi t i o n co nt r ol so t he

Ch annel 1 ( or l ef t p l ug- i n) wavef or m ( r ef er e nce) cr osses

t h e cent er hor i zont al l i ne at zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± ver t i cal gr at i cul e l i ne .

10 . Measur e t he hor i zont al di st ance bet ween t he t wo

measur ement p oi nt s ( see F i g . 1- 10) .

11 . Mul t i p l y t he measur ed di st ance by t he set t i n g of

t he Sec/ Di v swi t c h .

EXAMPLE: Assume t hat t he Sec/ Di v swi t c h i s set t o

50 ¼s a nd t he h or i zont al di st ance bet ween measur ement

poi n t s i s f our d i vi si o n s . Usi ng t he f or mul a :

Sec/ Di v

	

hor i zont al

Del

Ti me

ay
=

	

swi t c h

	

§

	

di st ance

	

= ( 50 ¼s) ( 4) = 200 ¼s

set t i ng ( d i vi si ons)

The t i me d el ay i s 200 mi cr oseco nds .

Chann el 1, or l ef t

	

Chann el 2, or cent er
pl u g- i n ( r ef er ence)

	

pl ug- i n

t f t f t i t i ~¹ +zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ~±~~

ÃÃ~r ¹
F i g . 1- 10 . Measur i ng t i me di f f er ence bet ween t wo pul ses .

Mul t i - t r ace Phase Di f f er ence Measur ement

Ph ase compar i son bet wee n t wo or mor e si gnal s of t he
same f r equency can be ma de usi n g a dual - t r ace pl ug- i n or
t wo si ngl e- t r ace pl ug- i ns . Thi s met hod of phase di f f er ence
measur ement can be used up t o t he f r eq ue ncy l i mi t of t he
ver t i cal syst em. To ma k e t h e compar i son , use t he f ol l ow-
i ng p r ocedu r e :

1 . Set t he i n pu t cou p l i ng swi t c hes of t h e amp l i f i er
c ha nn el s t o ei t her ac or dc .

2 .

	

Set t he Di spl ay swi t c h on t he t i me- base un i t t o ei t her
Chop or Al t . I n ge n er al , Cho p i s mor e sui t abl e f or l ow-
f r equency si gnal s and t h e Al t posi t i on i s mor e sui t abl e f or
h i g h- f r equency si g nal s . Mor e i nf or mat i on on d et er mi n i ng
t h e mode i s gi ven un der Ver t i cal Di spl ay Mode i n t h i s
sect i on .

Op er at i ng I nf or mat i on- 5440

3 .

	

Set t he ver t i cal p l ug- i n t r i gger i ng swi t c hes t o t r i gger

t he d i spl ay on Channel 1 ( or l ef t pl ug- i n ) and Ch annel 2 ( or

cent er pl ug- i n ) .

4 .

	

Connect t h e r ef er e nce si gnal t o t he Chan nel 1 i n p ut

connect or and compar i son si gnal t o t he Channel 2 ( or

ce nt er p l ug- i n) i nput connect or . The r ef er ence si gnal
s h ou l d p r ecede t hecompar i son si gnal i n t i me . Use coaxi al

cabl es or p r obes wh i c h have si mi l ar t i me- del ay
c har act er i st i cs t o connect t he si g nal s t o t he i nput co nn ec-
t or s .

5 . I f t he si gnal s ar e of op posi t e p ol ar i t y i nver t t h e

Channel 2 ( or ce nt er pl ug- i n ) d i spl ay . ( Si g nal s may be of
op posi t e pol ar i t y d ue t o 180° ph ase d i f f er ence ; i f so, t a k e
t h i s i n t o accou nt i n t he f i nal cal cul at i o n. )

6 .

	

Set t h e Vol t s/ Di v swi t c h es and t h e var i abl e Vol t s/ Di v

co n t r ol s so t h e d i s p l ays ar e eq ual a nd about f i ve di vi si ons

i n ampl i t ude .

7 . Set t he t i me- base t r i gger i ng cont r ol s t o obt ai n ±
st abl e d i s p l ay . Set t he Sec/ Di v swi t c h t o ± sweep r at e
wh i c h d i s p l ays about one cycl e of t he wavef or m.

8 . Move t he wavef or ms t o t he cent er of t h e gr at i cul e

wi t h t h e ver t i cal Posi t i o n cont r ol s .

9 . Tur n t he var i abl e Sec/ Di v cont r ol unt i l one cycl e of
t he r ef er e nce si gnal ( Chan nel 1, or l ef t p l ug- i n) occupi es
exact l y ei g h t di vi si o n s bet ween t he seco nd and t ent h
ver t i cal l i nes of t he gr at i cul e ( see Fi g . 1- 11 ) . Eac h di vi si on
of t h e gr at i cul e r e p r esent s 45° of t he cycl e ( 360° - 8
di vi si ons =45° / d i vi si o n ) . The swee p r at e ca n be st at ed i n
t er ms of degr ees as 45° / di vi si o n .

Chann el 1, or l ef t

	

Channel 2, or cent er
pl ug- i n ( r ef er ence)

	

p l u g- i n ( l aggi ng)

¹

t

¯
Hor i zont al - r ` -
d i st a nce ¹

Ä

	

Ä
¹

	

¹
~_ 8 Di vi si ons

¹

	

( 360 o ) ¹

F i g . 1- 11 . Measur i ng phase di f f er e nce.

1- 1 7
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Op er at i ng I nf or mat i o n- 5440

10 . Measur e t he h or i zont al di f f er ence bet ween cor -

	

EXAMPLE: I f t he swee p r at e wer e i ncr eased 10 t i mes
r es p ondi ng poi nt s on t he wavef or ms .

	

wi t h t he mag n i f i er , t he magn i f i er sweep r at e s houl d be
45° / d i vi si on _ 10 = 4. 5° / d i vi si o n. Fi g . 1- 12 s hows t h e
same si gnal s as used i n Fi g . 1- 11, but wi t h t he Swp Mag

11 . Mul t i p l y t he measur ed di st ance ( i n di vi si ons) by

	

but t o n pu s hed i n . Wi t hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± hor i zont al d i f f er e nce of si x
45° / di vi si on ( sweep r at e) t o obt ai n t he exact amou nt of

	

d i vi si o ns t he ph ase d i f f er ence i s :
ph ase di f f er ence .

magni f i e d
Ph ase

	

hor i zont al

	

sweep r at e
Di f f er ence=di f f er ence § ( degr ees/ =( 6) ( 45° ) =27°EXAMPLE: Assume ± h or i zont al d i f f er ence of 0 . 6

.

d i vi si o n wi t h ± sweep r at e of 45° / d i vi si on as s hown i n F i g .
( di vi si o ns) d i vi si on)

1- 11 . Use t he f or mul a :

	

The ph ase d i f f er e nce i s 27° .

Ph ase

	

h or i zont al

	

sweep r at e
Di f f er ence = di f f er e n ce § ( degr ees/ =( 0. 6) ( 45 0 ) =27o

( di vi si o ns) di vi si on)

The p hase di f f er e nce i s 27° .

Hi g h Resol ut i o n Ph ase Measur ement

Chann el 1, o r l ef t

	

Chann el 2, o r
p l ug- i n ( r ef er e nce)

	

cent er p l ug- i n

¹

	

'

	

Š

™

	

™
™

Mor e accur at e d u al - t r ace phase measur ement s can be
made by i ncr easi n g t he sweep r at e ( wi t h out changi ng t h e
var i abl e Sec/ Di v co n t r ol set t i ng) . One of t he easi est ways

	

¹
t o i ncr ease t h e sweep r at e i s wi t h t he Swp Mag ( 10§ )

	

¹

	

Hor i zont al

	

¹
¹ 4

	

di f f er e nce - ~ ¹
but t on on t he t i me- base u ni t . The magni f i ed swee p r at e i s

	

¹

	

¹
aut omat i cal l y i ndi cat ed by t he cr t r eadout and kn ob- s k i r t
scal e- f act or r ead out .

	

Fi g . 1- 12 . Hi g h - r esol ut i o n ph ase di f f er ence measur ement wi t h
i nc r ease d swee p r at e .
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The el ect r i cal speci f i cat i ons ar e val i d onl y i f ( 1) t he i nst r ument h as been cal i br at ed at an ambi ent

t emper at ur e b et ween +20° C an d +30° C; ( 2) t he i nst r ume nt i s oper at i ng at an ambi ent t emper at ur e

bet wee n O' Cand +500 C, unl ess ot her wi se not e d; ( 3) eac h pl ug- i n must be oper at i ng ( f ul l y i nst al l e d ) i nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±

cal i b r at ed syst em.

Char act e r i st i cs

I np ut Si g nal Ampl i t ude

( Di f f er ent i al )

SPECI FI CATI ON AND

PERFORMANCE CHECK

Per f or mance Req ui r ement s

Band wi dt h ( 6- Di vi si o n Ref er e nce)

	

Dc t o at l east 90 MHz wi t h ±

~ 067- 0680- 00 Cal i br at i on F i xt ur e .

R i set i me ( 6- Di vi si o n Ref er ence)

	

3. 9 n s or l ess wi t h ± 067- 0680- 00

~ Cal i br at i o n Fi xt ur e .

Aber r at i ons ( 6- Di vi si o n Ref er en ce) 6¿/¿ or l ess measu r ed wi t h ± 067- 0680- 00
Cal i b r at i o n Fi xt ur e .

Posi t i on Ef f ect on Aber r at i ons

( 6- Di vi si on Ref er ence wi t h

± 067- 0680- 00 Cal i br at i on

Fi xt ur e)

Ver t i cal Cent er i ng

Del ay L i ne Lengt h

Modes
Rat e

Cho p

Al t

REV. ‘ , J AN. 1977

Dc t o at l east 60 MHz wi t h ±

cal i br at ed 5‘ 48 .

5 . 8 n s or l ess wi t h ±

cal i br at ed 5‘ 48 .

3¿/¿ or l ess measur ed wi t h ±

cal i br at ed 5‘ 48 .

Chop and Al t .

SPECI FI CATI ON

TABLE 2- 1

Ver t i cal Ampl i f i e r

50 kHz +50¿/¿ - 30¿/¿ ; 3 ¼s on, 2 ¼s of f .

Once ever y t wo sweeps .

140 n s .

Sect i on 2- 5440

Suppl ement al I nf o r mat i on

50 mV/ di vi si o n ±2¿/¿ . L ess t han 0. 5 ¿/¿

di f f er ence bet wee n l ef t an d r i ght

ver t i cal pl ug- i n compar t ment s .

Fr ont cor ner aber r at i ons of

+st ep or - st ep r es ponse si gnal

s houl d not exceed ±6 ¿/¿ when t h e

wavef or m i s p osi t i o ned not mor e

t han 1 d i vi si o n beyond gr at i c u l e

ce nt e r .

Wi t h i n ±0 . 5 d i vi si o n of gr at i cul e cent er .

www.valuetronics.com



Sp eci f i cat i on an d Per f or ma nce Chec k - 5440

Bandwi d t hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

§ - ¥ Op er at i o n

Ext er nal I n p ut

I n p ut Vol t age

Geomet r y

Or t hogonal i t y

Ph os p hor

Def l ect i on

2- 2

Char act e r i st i cs

Hor i zont al Cent er i ng

Usabl e Fr equency Range

I n p ut I mp edance

Maxi mum Saf e I nput

Char act e r i st i cs

Ph ot ogr a p h i c Wr i t i ng Rat e

Accel er at i on Pot ent i al

Dc t o at l east 2 MHz .

TABLE 2- 2

Hor i zo n t al Ampl i f i er

Per f or ma nce Re q ui r ement s

L ess t han 2° phase sh i f t f r om d o t o at
l east 20 kHz .

Char act er i st i cs

	

™

	

Per f or mance Requi r ement s

+5 V t ur ns cr t beam on f r om of f cond i t i o n .

- 5 V t ur ns cr t beam of f f r om on co ndi t i on .

Dc t o 2 MHz .

Resi st a nce : 10 k ©.

Ca p aci t ance : 40 p F.

50 V ( dc + pea k ac) .

90° ±0 . 7o .

15 kV.

TABLE 2- 3

–- Axi s Ampl i f i er

TABLE 2- 4

Di s pl ay

Per f o r ma nce Req ui r eme n t s

Bowi ng or t i l t < 0. 1 di vi si on .

90 cm/ ¼s, usi ng ± C- 59 camer a and Pol ar oi d

3000 s pee d f i l m.

¡ 31 st and ar d; ¡ 7 an d ¡ 11 opt i onal .

E l ect r ost at i c, wi t h mes h magni f i cat i on .

Suppl ement al I n f or mat i on

8- d i vi si o n si gnal use d as ±

r ef er ence .

Wi t h i n 0 . 5 d i vi si on of gr at i cul e cent er .

Su p pl eme nt al I nf or mat i on

Su pp l eme nt al I nf or mat i o n
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Power L i n e I n put

L i ne Vol t age ( RMS)

L i ne Fr e q uency

I n p ut Power

Fuse Dat a

Cal i br at or

Vol t age

Cur r ent

Fr equency

I nt ensi t y Range

Locat i on

Gr at i cul e

Scal e

Ch ar act er i st i cs

Char act er i st i cs

Char act er i st i cs

Scal e Col or and Type

Nor mal

Opt i onal

Beam Fi nder

TABLE 2- 5

Power Su pp l y a n d Cal i br at or

Per f or mance Re qui r ement s

	

I

	

Sup p l ement al I n f o r mat i on

Nomi nal 100 V, 110 V, 120 V, 200 V,

220 V, 240 V ±10zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿/ ¿ .

50 t o 400 Hz .

100 Wmaxi mumat 120 V ac, 60 Hz .

1 . 25 ‘ sl ow bl ow ( 120 V ac) .

0 . 7 ‘ sl ow bl ow ( 240 V ac) .

400 mV, +1%.

4 mA, ±1%.

Twi ce t he power l i ne f r equency .

TABLE 2- 6

Readout

Per f or mance Requi r ement s

TABLE 2- 7

Mi scel l aneous

Per f or mance Requi r ement s

8 Ç 10 di vi si ons wi t h 1 . 22 cm/ Di v .

Whi t e i nt er nal gr at i cul e l i nes .

Bl ack i nt er nal gr at i cul e l i nes .

L i mi t s t r ace wi t hi n vi ewi ng ar ea and

i nt ensi f i es t r ace .

Speci f i cat i o n and Per f or mance Ch ec k - 5440

Suppl ement al I nf or mat i on

Of f t o f ul l br i ght ness . Readout

i noper at i ve when READOUT

I NTENS f ul l y count er cl ockwi se i n

d et ent p osi t i on .

Top wor ds ar e di s p l ayed i n t o p maj or

gr at i cul e di vi si on bet ween l ef t an d

r i ght ext r eme gr at i cul e l i nes . B ot t om

wor ds ar e di spl ayed i n bot t om maj or
gr at i cul e di vi si on bet ween l ef t an d

r i ght ext r eme gr at i cul e l i nes .

Suppl ement al I nf or mat i on

2- 3
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S peci f i cat i on a nd Per f or mance Chec k - 5440

Temp er at ur e

Oper at i ng

St or age

Al t i t u de

Oper at i ng

St or age

Vi br at i o n

Op er at i ng a n d

Non- Oper at i ng

Sh oc k

Tr ans p or t at i on

Fi ni s h

Char act e r i st i cs

Oper at i ng a nd

Non- Oper at i ng

Par amet er

Net Wei g h t of Cabi net Ver si on

wi t h Feet and Handl e

Over al l Di me nsi ons

Over al l r ac k d e p t h

See Fi g . 2- 1 .

19 i nc hes .

TABLE 2- 8

Envi r onment al

Per f or ma nce Re q ui r ement s

O' C t o +50 1 C .

- 40 0 C t o +70' C.

To 15, 000 f eet .

To 50, 000 f eet .

Wi t h t he i nst r ume n t compl et e and

oper at i ng, vi br at i on f r e q uency swe p t

f r om 10 t o 50 t o 10 Hz at 1 mi nut e p er

sweep . Vi br at e 15 mi nut es i n eac h of

t he t h r ee ma j o r axes at 0 . 015" t ot al

di spl acement . Hol d 3 mi nut es at any

ma j or r esonance, or i f none, at 50 Hz .

Tot al t i me, 54 mi n ut es .

30 g' s, 1/ 2 si ne, 11 ms d ur at i on, 2

s hoc k s i n eac h d i r ect i on al ong 3

ma j or axes f or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± t ot al of 12 s hoc k s .

Qual i f i ed un der Nat i onal Saf e Tr ansi t

Commi t t ee Test Pr oce d ur e 1 ‘ ,

Cat egor y ™™ .

25 I bs ( 11 kg) .

TABLE 2- 9

Ph ysi cal

I nf or mat i on

Su ppl ement al I n f or mat i on

Ano d i zed al umi n um p a nel wi t h gr ay vi nyl coat ed f r ame . Bl ue- vi n yl coat ed cabi net .
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20. 4"
( 51 . 8 cm) ( 1 . 5cm) 1 -

	

( 21 . 3cm)

19"
( 48 . 3 cm)

( 2 . 1 cm)

Fi g . 2- 1 . I l l ust r at i o n s howi ng di mensi ons of t he ca bi net ve r si on of t he 5440 .

Tabl e 2- 10 l i st s t h e maxi mumcur r ent dr aw and Mai n
I nt er f ace p i n assi g n ment f or onl y t hose p ower su pp l y

vol t ages r ecommende d f or oper at i ng ext er nal el ect r oni c
equi p ment .

Speci f i cat i on an d Per f or mance Chec k- 5440

+5 V

- 15 V

5. 25"
( 13 . 3cm)

5. 25"
( 13 . 3cm)

600 mA

1 . 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘

600 mA

- - 30 V

	

~-

	

240 mA

8. 4"

8. 4"
( 21 . 3cm)

POWER TO EXTERNAL EQUI PMENT

	

TABLE 2- 10

Power Avai l a bl e t o Ext er nal Eq ui pment

Wi t h t h e pl ug- i n un i t s r emoved f r om t h e Osci l l osco p e,

t h e un used p ower ca p abi l i t y of t h e Osci l l oscope power

	

Power Suppl y

suppl i es may be used t o oper at e ext er nal el ect r oni c

	

Vol t age

equi pment . The r ecomme nded access t o t he power

su pp l i es i s t h r oug h t he Mai n I nt er f ace ci r cui t boar d .

	

+200 V

Speci al equi pment i s avai l abl e f r om Te k t r oni x, I nc . t o
f aci l i t at e connect i on t o t he i n di vi d ual power su p pl y

	

+30 V

vol t ages . Or der t h e equi pment t h r oug h your l ocal

Te k t r o ni x Fi el d Of f i ce or r e p r esent at i ve .

	

+15 V

Maxi mum

	

Mai n I nt e r f ace
Cur r en t

	

Pi n Number

30 mA

	

™

	

‘ 1

240 mA

	

™

	

‘ 5

‘ 6

132

’ 6

’ 5
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Speci f i cat i o n and Per f or mance Chec k- 5440

I nt r oduct i on

Th i s pr oced ur e c hec k s t h e 5440 el ect r i cal c har ac-
t er i st i cs agai nst t he per f or mance r e q ui r ement s t hat
a ppear i n t he Speci f i cat i on sect i o n of t h i s manual . I f t he
i nst r ume nt f ai l s t o meet t he r e q ui r eme nt s gi ven i n t h i s
per f or mance c h ec k , t he adj ust ment p r ocedur e s h oul d be
per f or med . Th i s p r ocedur e ca n al so be used by an
i ncomi n g i nspect i on f aci l i t y t o d et er mi ne acce pt abi l i t y of
per f or mance .

Tol er ances t hat ar e speci f i ed i n t h i s p er f or mance c hec k
p r ocedur e appl y t o t he i nst r ument un d er t est and do not
i ncl ude t est eq ui pment er r or .

Desc r i pt i on

Osci l l osco p e

Di gi t al vol t -

met er '

DC vol t met er
( vom) '

Cal i br at i o n
gener at or

Ti me- mar k

gener at or

Pul se gener at or

Medi um- f r equency
si gnal gener at or

2- 6

PERFORMANCE CHECK

TABLE 2- 11

Test Equi pment Requi r ed

L i st of Test Equi p ment Req ui r ement s

Per f o r ma nce

Req ui r ement s

	

Ap p l i cat i o n

Bandwi dt h d o t o 1 MHz ;

	

LV power sup pl y
mi ni mum d ef l ect i o n f act or ,

	

r i pp l e c hec k .
1 mV/ di v ; swee p r at e,
1 ms/ d i v .

Range, zer o t o 200 vol t s ;

	

LV power su pp l y
accur acy, wi t h i n 0 . 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿/ ¿ .

	

c hec k and ad j ust -
me nt .

Range, zer o t o 3000 vol t s ;

	

HV power su pp l y
accur acy, c h ec k ed t o wi t h i n

	

c hec k .
1 ¿/¿ at 3000 vol t s .

Ampl i t u de cal i br at i on,

	

Ver t and Hor i z
10 mV t o 1 V; accur acy,

	

gai n c hec k an d

±0 . 25% i nt o 1 œ© out put ,

	

ad j ust me n t .
s q uar e wave at appr oxi mat el y

1 kHz .

Mar k er out put s, 5 n s and

	

Sweep t i mi ng
10 n s ; accur acy, wi t h i n 1%.

	

chec k s and ad j ust -

ment at 5 and 10 ns .

Pul se dur at i o n , 10 n s

	

Ver t compensat i o n
or l ess ; pul se ampl i t u de,

	

c h ec k and
. 5 V t o at l east 5 V i nt o

	

ad j ust men t .

50 © l oad .

Si newave out put , t o at

	

Ver t i cal band

l east 60 MHz, l evel ed ;

	

wi dt h c h ec k .
out put ampl i t ude 5 V

¡ - p ; accur acy, 2%.

The f ol l owi ng t est equi pment , or equi val ent , i s r equi r ed
t o per f or m t he per f or mance c hec k and ad j u st me nt
pr ocedur e . Test eq ui pme nt c har act er i st i cs l i st ed ar e t h e
mi ni mum r equi r ed t o ver i f y t he p er f or mance of t he
equi pment u nder t est . Subst i t ut e eq ui p ment must meet or
exceed t h e st at ed r e q ui r eme nt s . Al l t est eq ui p ment i s
assume d t o be oper at i ng wi t h i n t ol er ance .

Speci al t est d evi ces ar e used wher e necessar y t o
f aci l i t at e t he pr oce d ur e . Most of t hese ar e avai l abl e f r om
Te k t r oni x, I nc . and ca n be or der e d t h r oug h your l ocal
Te k t r o ni x Fi el d Of f i ce or r epr esent at i ve .

Exampl es

± . Te k t r on i x 5110,
5 ‘ 13 • , 5 13 10 • .

± . Te kt r oni x DM501
Di gi t al Mul t i met er . '

± . Tr i p l et t Model

630• ‘ .

b . Si mp son Mod el 262

± . Te k t r on i x PG506
Cal i br at i on Ge ner at or . '

± . Te k t r on i x TG 501
Ti me- Mar k Ge ner at or . '

± . Te k t r oni x PG501

Pul se Ge ner at or . '

± . Te k t r oni x SG 503

Si gnal Gener at or . '

www.valuetronics.com



Descr i p t i on

Ampl i f i er pl ug- i n
un i t '

Ti me- base u n i t

Cal i br at i on f i xt ur e

Coaxi al cabl e

( 2 r e qui r e d )

1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ p assi ve pr obe

Ter mi nat i on

¤ - con n ect or

Scr ewdr i ver

P r el i mi nar y Pr ocedur e

TABLE 2- 11 ( cont . )

L i st of Test Eq ui pment Req ui r eme nt s

Per f or mance
Requi r eme nt s

	

Appl i cat i on

	

Exampl es

Ban d wi d t h , do t o 60 MHz ;

	

Ver t and Hor i z

	

™

	

± . Te k t r oni x 5 ‘ 48

d i s p l ay mode, CH 1 and

	

gai n c h ec k and

	

Ampl i f i er pl ug- i n

d ual - t r ace ; def l ect i on

	

adj ust ment .

	

uni t .

f act or , 5 mV t o 10 V/ d i v .

Sweep r at e, at l east

	

Sweep t i mi ng c hec k

5 ns/ di v .

	

and ad j ust ment .

Used t o pr ovi de

swee p t h r oug hout

p r ocedur e .

Pr oduces gai n- c hec k and

	

Ver t an d Hor i z

pul se- r esponse wavef or ms .

	

gai n c hec k an d

ad j ust ment .

I mpeda nce, 50 ©; l e ngt h ,

	

Pr ovi des si gnal

42 i nc h ; connect or s, b n c .

	

i nt er conn ect i on .

Comp at i bl e wi t h 5A- ser i es

	

Cal i br at or si gnal
ampl i f i er s used i n t he

	

chec k .

osci l l osco pe .

I mp edance, 50 ©; accur acy,

	

Ver t c hec k and

wi t h i n 2¿/¿ ; co nn ect or s, bnc .

	

ad j ust ment .

Con n ect or s, bnc .

	

Ext er n al Z- axi s

amp l i f i er c h ec k .

3- i nc h s h af t , 3/ 32 i n c h bi t .

	

Ad j ust ment s .

Sp eci f i cat i on and Per f or mance Chec k- 5440

± . Te k t r on i x 51344
Ti me- Base uni t .

± . Te k t r oni x Cal i b r a-
t i on Fi xt ur e

067- 0680- 00 .

± . Te k t r oni x par t

012- 0057- 01 .

± . Te k t r oni x ¡ 6028

Pr obe .

± . Te k t r oni x par t
011- 0049- 01-

a. Te k t r oni x par t

103- 0030- 00 .

± . Xcel i t e R3323 .

' Requi r ed onl y f or Ad j ust ment pr oced ur e . ‘ hi g h- vol t age pr obe can be used wi t h t he DM501 i n l i eu of t he DC vol t met e r . Or der
010- 0277- 00 .

' Req u i r es TM500- Se r i es Power Modul e.
' Add i t i onal ampl i f i er , suc h as 5 ‘ 24 • , r e qu i r e d t o c hec k dual amp l i f i e r oper at i o n .

4 . I nst al l ± ver t i cal ampl i f i er uni t i n t o t he l ef t ver t i cal
1 . En sur e t hat t he l i ne vol t age sel ect or bl oc k has been

	

compar t ment of t he 5440 .
i n st al l ed on t he cor r ect l i ne sel ect or pi ns on t he Low
Vol t age and Cal i br at or ci r cui t boar d and t hat t h e
r egul at i ng r a nge i ncl ud es t he appl i ed l i nevol t age . Ref er t o

	

5 . I nst al l ± t i me- base u ni t i n t he h or i zo nt al comp ar t -
t he Oper at i ng Vol t age sect i o n of t h i s manual .

	

ment of t he 5440 .

2 . En sur e t h at al l t est equi pment i s sui t abl y adapt e d t o
t he appl i e d l i ne vol t age .

	

6 . Co n nect t he eq ui pment under t est and t he t est
equi pment t o ± sui t abl e l i n e vol t age sour ce . Tur n al l

3 . I f app l i cabl e, i nst al l t he TM500- ser i es t est equi p -

	

equi pment on and al l ow at l east 20 mi nut es f or t he
me n t i nt o t he t est equi pment Power Mod ul e .

	

equi pment t o st abi l i ze .
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Speci f i cat i o n and Per f or mance Chec k - 5440

I ni t i al Cont r ol Set t i ngs

Set t h e f ol l owi ng cont r ol s d ur i ng war m- up t i me :

PERFORMANCE CHECK PROCEDURE

1 . Chec k Tr ace Al i gnment zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Posi t i on t he hor i zont al t r ace over t he cent er

h or i zo n t al gr at i cul e l i ne .

c . Pr ess t he POWER swi t c h t o t ur n of f t he

Osci l l oscope .

d . I n t er c hange t he ampl i f i er and t i me- base uni t s i n

t hei r r espect i ve comp ar t me n t s . Pul l t he POWERswi t c h t o

on .

e . Posi t i on t he ver t i cal t r ace over t he cent er ver t i cal

gr at i cul e l i ne .

2- 8

Osci l l oscope

I nt e nsi t y, Focus

	

Set f or wel l - def i ne d t r ace

a n d nor mal br i g h t ness .

Amp l i f i er Pl ug- I n

Di spl ay

	

On .

Posi t i on

	

Cent er e d .

CH 1 Vol t s/ Di v

	

. 1 .

CH 1 Cal

	

Ful l y cl oc k wi se .

CH 1 I np ut coup l i ng

	

Dc .

Tr i gger

	

CH 1 .

Mode

	

CH 1 .

Ti me Base Pl ug- i n

Di spl ay

	

Al t er nat e .

Posi t i o n	 Ce n t er ed .

Mai n Sec/ Di v

	

1 ms .

Mai n Var i a b l e

	

Cal .

Swp Mag

	

Of f .

Tr i gger i ng

	

+ Sl o pe,

Aut o Tr i g,

AC Cou p l .

Tr i g Sour ce

	

Lef t .

b . CHECK- For al i g n me n t er r or of . 1 di vi si on or l ess .

f .

	

CHECK- For al i gnment er r or of . 1 di vi si o n or l ess .

2 . Chec k Geomet r y

± . Set t he FOCUS an d I NT ENSI TY cont r ol s f or ± wel l -
def i ne d t r ace, ext endi ng ver t i cal l y above an d bel ow t he

gr at i cul e ar ea .

b . CHECK- Ver t i cal bowi ng a nd t i l t of t h e t r ace d i spl ay

i s l ess t ha n . 1 d i vi si on when posi t i o ne d h or i zo n t al l y acr oss

t h e e n t i r e gr at i cul e ar ea .

c . Pr ess t h e POWERswi t c h t o t ur nof f t he Osci l l osco p e

a n d i nt er c ha nge t he amp l i f i er a nd t i me- base uni t s .

d . Pul l t h e POWER swi t c h t o on .

3 . Chec k Beam Fi n d er

± . Pr ess t h e BEAM F I NDER swi t c h .

b . CHECK- Th e di s p l ay i s comp r esse d wi t h i n t he

gr at i cul e ar ea a nd i s i nt ensi f i ed .

c . Pr ess and h ol d t he BEAM FI NDER swi t c h i n, t hen

r ot at e t he posi t i on cont r ol of t he ver t i cal ampl i f i er a nd t he

t i me- base u n i t f ul l y cl oc k wi se and count er cl oc k wi se .

d . CHECK- The d i spl ay i s comp r essed wi t h i n t he

gr at i cul e ar ea a nd i s i n t ensi f i ed .

4 . Chec k Tr i gger Ampl i f i er

± . Con n ect ± 60 MHz si ne- wave si g nal f r om t he MF

( Medi um Fr equency) gener at or t o t h e ver t i cal amp l i f i er

i n put , usi ng a42 i nc h bnc cabl e and ± 50 o hmt er mi nat i on .

b . Set t h e ver t i cal ampl i f i er a nd ge n er at or cont r ol s t o

obt ai n ± si gnal ampl i t u d e of 1 ma j or d i vi si o n .

c . Set t h e t i me- base uni t f or 20 ns/ di v ( SWP MAG on)

an d ad j ust t he t r i g l evel co n t r ol f or ± st abl e di spl ay .

d . CHECK- That ± st abl e d i s p l ay can be obt ai ne d .

e . Pr ess t h e POWERswi t c h t o t ur nof f t he Osci l l osco p e

an d c hange t h e ampl i f i er f r om t he l ef t ver t i cal comp ar t -

me n t t o t he cent er compar t me n t .

f .

	

Pul l t he POWERswi t c h t o on, sel ect t he r i g h t t r i gger

sour ce, a nd r e p eat par t s b t hr oug h d of t h i s st ep .
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Sp eci f i cat i on and Per f or mance Ch ec k - 5440

g . Di scon n ect t h e bnc cabl e and t er mi nat i o n f r om t h e

	

c . CHECK- For t wo t r aces f or t h e l ef t amp l i f i er ( o n e

ver t i cal amp l i f i er i n p ut co n nect or and r el ease t h e SWP

	

f or eac h c h annel ) , t h en t wo t r aces f or t h e ce n t er ampl i f i er ,

MAG pus h but t on .

	

al t er nat el y . ( I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± si ngl e- c h annel amp l i f i er i s used i nst ea d of

t h e second d ual - t r ace ampl i f i er , t h e si n gl e- c h annel t r ace

5. Chec k Al t er nat e Oper at i on

	

wi l l appear t wi ce f or each al t er nat i o n . )

± . Pus h bot h CH 1 and CH 2 push but t ons i n .

d . Pr ess t h e POWER swi t c h t o t ur nof f t h e Osci l l oscope

an d i nt er c h ange t h e t wo ver t i cal amp l i f i er s i n t h ei r r espec-

b. Set t h e t i me- base uni t f or 10 ms/ di v and posi t i o n t h e

	

t i ve comp ar t ment s . Remove t h e ver t i cal amp l i f i er f r om t h e

t r aces about t wo di vi si o ns a par t .

	

cent er comp ar t ment . Pul l t he POWER swi t c h t o on .

• Ÿ¤•

c . Tur n t he t i me- base Sec/ Di v swi t c h t hr oug hout i t s

r ange .

	

The 5 ‘ 48 i s used f or t he ver t i cal syst em per f or -

mance pr ocedur e . Wh en ± di f f er ent ampl i f i er pl ug- i n

i s used t o ver i f y ver t i cal speci f i cat i ons, t he os-

d . CHECK- Tr ace al t er nat i on at al l swee p r at es ( ex-

	

c ¯ l l oscope syst em f r equency r esponse may be

ce p t AMP posi t i on) . At f ast er swee p r at es, al t er nat i on i s

	

degr aded .

not appar e n t ; i nst ead, di s p l ay appear s as t wo t r aces on t he

scr ee n .
8 . Chec k Ver t i cal Gai n

e . P r ess t he POWERswi t c h t o t ur nof f t h e Osci l l osco p e

a n d c h a nge t heampl i f i er f r om t hecent er ver t i cal compar t -

ment t o t he l ef t compar t me n t .

f . Pul l t he POWER swi t c h on an d r e peat p ar t s ±

t hr oug h d of t h i s st ep .

± . P us h t he CHOP but t o n i n on t he t i me- base u n i t .

b . Tur n t he t i me- base Sec/ Di v swi t c h t hr oug hout i t s

r a nge .

c . CHECK- For d ual - t r ace di s p l ay at al l sweep r at es,

wi t hout al t er at i on ( exce p t AMP p osi t i o n ) .

d . P r ess t he POWERswi t c h t o t ur nof f t h e Osci l l oscope

a nd c ha nge t he ampl i f i er f r om t h e l ef t ver t i cal compar t -

me n t t o t he ce n t er comp ar t me n t .

e . Pul l t h e POWER swi t c h t o on and r epeat par t s ± , b,

and c of t h i s st ep .

7 . Chec k Al t er nat e Oper at i on Bet ween Amp l i f i er s

± . Connect ± 1 kHz s q uar e- wave si g nal f r om t he

cal i br at i on Ge ner at or t o t h e amp l i f i er i np ut , usi ng ± 42-

i n c h b nc cabl e . Set t h e t i me- base Sec/ Di v t o 1 ms .

b . Set t he amp l i f i er and ge ner at or co n t r ol s t o obt ai n ±

f i ve- vol t r ef er ence si gnal . Cent er t he d i s p l ay .

6 . Chec k Cho p Oper at i on

	

c . CHECK- The cr t d i spl ay f or ± ver t i cal def l ect i on of 5

d i vi si o n s ±0 . 15 d i vi si on ( ±3 ¿/¿ ) .

d . Pr ess t h e POWERswi t c h t o t ur nof f t he Osci l l oscope

a n d r emove t he ampl i f i er f r om t he l ef t ver t i cal compar t -

me n t a nd i nst al l i t i n t he cent er comp ar t me n t . Pul l t he

POWER swi t c h t o on .

e . CHECK- The cr t di spl ay f or ± ver t i cal def l ect i on of 5

d i vi si ons ±0 . 15 di vi si on ( ±3 ¿/¿ ) .

f . Di sco nn ect t h e bnc cabl e f r om t he 5‘ 48 i n p ut

co n nect or .

9 . Chec k Ver t i cal Compensat i on

± . Set t he amp l i f i er CH 1 VOLTS/ DI V swi t c h t o . 1 .

Connect t he pul se ge ner at or t o t h e CH 1 i n put connect or

wi t h t he 42 i nc h cabl e an d ± 50 o h m t er mi nat i o n .

± . I nst al l ± secon d ver t i cal dual - t r ace pl ug- i n uni t i n t h e

l ef t p l ug- i n compar t ment a nd set i t s cont r ol s f or d ual -

t r ace o per at i o n .

	

b . Set t he t i me- base uni t f or ± cal i br at ed sweep r at e of

20 ns/ d i v and t r i gger i ng f or aut o mode, ac coupl ed, a nd

RI GHT t r i gger sour ce . Ad j ust t h e t r i gger l evel cont r ol f or a

b . Set t he t i me- base Ch o p pus h but t on t o i t s out

	

st abl e di s p l ay, t r i gger ed on t he r i si n g por t i o n of ± 1 MHz

posi t i o n an d t he Sec/ Di v swi t c h t o 20 ms/ di v .

	

pul se . Ce n t er t he pul se h or i zo n t al l y on t h e gr at i cul e .

2- 9
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Speci f i cat i o n a nd Per f or mance Chec k - 5440

c . CHECK- For opt i mum s quar e l ea d i n g cor ner an d

	

NOTE
f l at t op onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 5- d i vi si on di s p l aye d p ul se wi t h aber r at i ons
not t o exceed +0 . 15 or - - 0 . 15 di vi si on, wi t h t ot al pea k - t o-

	

Th e 5‘ 48 ampl i f i e r i s use d f or t h e h or i zont al syst em
p ea k aber r at i ons not t o exceed 0 . 15 d i vi si on .

	

adj ust ment pr ocedur e . When ± di f f er ent ampl i f i e r
p l ug- i n i s use d t o ver i f y h o r i zont al speci f i cat i ons,
t h e ampl i f i er f r equency must be consi d er ed .

d . Pr ess t he POWERswi t c h t o t ur nof f t h e Osci l l oscope
a n d i nst al l t he ampl i f i er i n t h e l ef t compar t me n t . Pul l t he
POWER swi t c h t o on .

	

11 . Ch ec k Hor i zont al Gai n

e . Pus h i n t he LEFT Tr i gger Sour ce but t on . Ad j ust
t r i gger l evel co n t r ol f or ± st abl e d i s p l ay, t r i gger ed on t he
r i si ng p or t i on of t he pul se . Cent er t he pul se h or i zo n t al l y

on t he gr at i cul e .

f . CHECK- For o pt i mum s quar e l eadi ng cor ner an d
f l at t o p on ± 5- di vi si on di s p l ayed pul se wi t h aber r at i ons
n ot t o exceed +0 . 15 or - 0 . 15 d i vi si o n , wi t h t ot al pea k - t o-
pea k aber r at i ons not t o exceed 0 . 15 di vi si on .

10 . Chec k Ver t i cal Bandwi dt h

± . Di sconnect t he bnc cabl e f r om t he pul se gener at or
an d connect i t t o t he out put co nnect or of t he MF
gener at or .

b . Set t h e ampl i f i er VOLTS/ D I V swi t c h t o . 1 and ad j ust

t he MF ge ner at or co n t r ol s f or ± 6- di vi si on d i s p l ay, at ±

f r eque n cy of 50 kHz . Cent er t he d i s p l ay on t he gr at i cul e .

c . Set t he t i me- base uni t f or ± swee p r at e of 10 ¼s/ d i v .

± . Pr ess t h e POWERswi t c h t o t ur nof f t he Osci l l osco p e
an d i nt er c ha n ge t he amp l i f i er and t he t i me- base u n i t s i n
t h ei r r espect i ve compar t ment s . Pul l t h e POWERswi t c h t o
on .

b . Connect ± 1 kHz s q uar e- wave si g nal f r om t he
Cal i br at i o n Gener at or t o t he ampl i f i er i np ut connect or ,
usi ng ± 42 i nc h bnc cabl e .

c . Set t he amp l i f i er a nd ge ner at or cont r ol s t o obt ai n ±
f i ve- vol t r ef e r ence si g nal . Cent er t he d i s p l ay bet ween t h e
seco nd and sevent h ver t i cal gr at i cul e l i nes .

d . CHECK- The cr t d i spl ay f or ± h or i zont al def l ect i on
of 5 d i vi si ons ±0 . 15 d i vi si on .

e . Di sconnect t h e b nc cabl e f r om t he amp l i f i er i n put
donnect or .

12 . Ch ec k Hor i zont al Bandwi dt h

± . Connect ± 50 kHz si ne- wave si g nal f r om t he MF
gener at or t o t he amp l i f i er i nput , usi ng a42 i nc h bnc cabl e
a nd 50 o h m t er mi nat i on .

d . Wi t hout c hangi ng t h e out p ut ampl i t ude, i ncr ease

t he gener at or f r e q uency unt i l t he di spl ayed amp l i t ude i s

r educe d t o 4 . 2 d i vi si ons .

	

b . Set t he amp l i f i er an d gener at or co n t r ol s t o obt ai n ±
6- d i vi si on d i s p l ay . Cent er t he di s p l ay bet wee n t he secon d
and ei g h t h ver t i cal gr at i cul e l i n es .

e . CHECK- T h e ge n er at or f or ± r ea d i ng of at l east 60

mega h er t z .

c . Wi t h out c ha n gi ng t he out put ampl i t u d e, i ncr ease
t he ge ner at or f r eque ncy u n t i l t h e d i s p l aye d ampl i t ude i s

f .

	

P r ess t he P OWERswi t c h t o t ur nof f t h e Osci l l osco pe

	

r educed t o 4 . 2 d i vi si ons .

an d i nst al l t he ampl i f i er i n t he ce n t er comp ar t ment . Pul l

t he POWER swi t c h t o on .
d . CHECK- The ge n er at or f or ± r ea d i ng of at l east 2

mega h er t z .
g . Re p eat par t s b t hr oug h e f or t he cent er ver t i cal

comp ar t me n t .

e . Pr ess t he POWERswi t c h t o t ur nof f t he Osci l l osco p e

and i nt er c h ange t he ampl i f i er an d t h e t i me- base uni t s i n
h . Di sco n nect t he bnc cabl e a n d t er mi nat i on f r om t he

	

t hei r r espect i ve compar t ment s . Pul l t he POWERswi t c h t o
amp l i f i er i nput co n nect or .

	

on .
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13 . Chec k 10 ns Ti mi ng

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• Ÿ¤•

‘ 5842 t i me- base or ± t i me- base havi ng ± 10 ns

sweep must be use d .

	

15 . Chec k Readout Mo d es

± . Di sconnect t he bnc cabl e a nd 50 o h m t er mi nat i on

f r om t he ampl i f i er i n put con nect or and co nn ect t h e t i me-

mar k ge ner at or si gnal t o t h e i nput co nn ect or .

b . Set t he t i me- mar k ge ner at or f or 10 nanosecond

mar k er s . Set t he d ef l ect i on f act or of t he ampl i f i er so t h e

mar k er s ar e at l east f i ve d i vi si ons i n amp l i t u d e .

c . Set t h e t i me- base uni t f or ± swee p r at e of 10 ns/ di v .

Ad j ust t he t i me- base t r i gger i ng cont r ol f or ± st abl e

di spl ay .

d . CHECK- For o ne 10 nanosecon d mar k er per di vi -

si on over t he cent er ei g h t gr at i cul e di vi si ons of t he d i s p l ay

( posi t i o n as necessar y) . Swee p accur acy i s ±5 ¿/¿ over t he

ent i r e swee p , excl u d i ng t he f i r st 30 and t he l ast 100 ns of

t h e magni f i e d sweep .

14 . Chec k 5 ns Ti mi ng

Speci f i cat i on and Per f or mance Chec k- 5440

I f t he Rea dout Syst em was del et e d f r om t he i nst r u-

• Ÿ¤•

	

ment ( Op t i on 1) , omi t st ep 15 .

± . Set t h e t i me- base uni t f or ± f r ee- r u nni ng swee p .

b . Set t he READOUT I NT ENSI TY co n t r ol f or ± vi si bl e

r ea d out di spl ay .

c . Sel ect dual - t r ace oper at i on on t he amp l i f i er .

d . CHECK- That t he c har act er s ar e d i spl aye d at t he

t o p an d bot t om of t he cr t . Char act er s d o not t ouc h or

over l a p and t h ey cor r el at e t o t he r es p ect i ve vol t s/ d i v d i al

set t i ngs .

e . Rot at e bot h CH 1 an d CH 2 CAL cont r ol s coun-

t er cl oc k wi se .

f .

	

CHECK- That ± > symbol i s di spl aye d at t h e l ef t of

t he r eadout c har act er . Ret ur n t he CAL co n t r ol s t o t h e

cal i br at ed p osi t i on ( f ul l y cl oc k wi se) .

g . Rot at e t h e t i me- base MAI N SEC/ DI V cont r ol

t h r oug hout i t s r ange .

NOTE

h . CHECK- That t he c har act er s ar e di s p l ayed at t he

Th i s st e p can be per f or me d onl y wi t h ± t i me- base

	

t o p- cent er of t he cr t . Char act er s do not t ouc h or over l a p

uni t havi ng ± 5 ns swee p r at e, such as Tekt r oni x

	

and t hey cor r el at e t o t he r espect i ve s/ di v d i al set t i ngs .

5844 .

i . Rot at e t h e MAI N VARI A BLE cont r ol coun-

± . Pr ess t he POWERswi t c h t o t ur nof f t he Osci l l osco p e

	

t er cl oc k wi se .
an d i nst al l an ap p r opr i at e t i me- base u n i t i n t he h or i zont al

compar t me n t . Pul l t he POWER swi t c h t o on .

j .

	

CHECK- That ± > symbol i s d i spl aye d at t he l ef t of

t he r eadout c har act er . Ret ur n t he co n t r ol t o t h e cal i br at ed

b . Set t he t i me- base uni t f or ± swee p r at e of 5 ns/ d i v .

	

posi t i on ( f ul l y cl oc k wi se) .

Ad j ust t he t i me- base t r i gger i ng co n t r ol f or ± st abl e
d i s p l ay .

k . Pus h t he DLY' D SWP p us hbut t on i n on t he t i me-

base uni t .

c . CHECK- For one 5 nanosecond mar k er p er d i vi si on

over t he ce n t er ei g h t gr at i cul e di vi si ons of t he di spl ay

( posi t i on as necessar y) . Sweep accur acy i s ±6 ¿/¿ over t he

	

™ .

	

CHECK- That c h ar act er s ar e di s p l aye d at t he t o p -
e n t i r e sweep, excl udi ng t he f i r st 30 an d t he l ast 100 ns of

	

r i g h t of t h e cr t a nd t hat c har act er s d o not t ouc h or over l ap

t he magni f i e d sweep .

	

a nd t hey cor r el at e t o t h e dl y' d swp s/ di v di al set t i ngs .

d . Di sconnect al l cabl es .

	

m. Pus h t he Di spl ay Mode but t on t o MAI N SWP .

2- 1 1
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Speci f i cat i on and Per f o r mance Chec k - 5440

16 . Chec k Cal i br at or Si gnal zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Co nn ect t he 1 § pr obe t o t h e CH 1 i nput of t h e
amp l i f i er . Co nnect t he p r obe t i p t o t he cal i br at or l oop .

b . Set t he amp l i f i er CH 1 Vol t s/ Di v swi t c h t o . 1, a nd
sel ect CH 1 .

c . Set t he t i me- base swee p r at e t o 5 ms/ di v .

d . CHECK- The cr t di spl ay f or aver t i cal def l ect i on of 4
di vi si ons ±0 . 04 d i vi si on .

e . Di sco nn ect t he 1 § pr obe .

17 . Chec k – Axi s Ampl i f i er

± . Con nect ± 50 kHz si ne- wave si gnal f r om t he
ge ner at or t o t he ampl i f i er i np ut connect or ( use ± bnc ¤
co nn ect or at t he amp l i f i er i n p ut ) , usi ng ± 42 i nc h bnc
cabl e .

b . Set t he amp l i f i er a nd ge ner at or cont r ol s t o obt ai n ±
cal i br at ed f i ve vol t r ef er ence di s p l ay .

c . Set t he t i me- base u n i t f or aut o, i n t er nal t r i gger i ng at
± swee p r at e of 10 ¼s/ d i v .

d . Connect t he si g n al f r om t he out put of t he ¤ con n ec-
t or at t h e amp l i f i er i np ut t o t he • §¤ I NTENSI TY I NPUT
connect or on t he r ear pa nel .

e . CHECK- The bot t om por t i o n of t he wavef or m i s
bl a nk ed out ( r educe t r ace br i g h t ness t o obser ve – axi s
modul at i on) .

f . Tur n of f al l equi p ment a nd r emove al l p l ug- i ns and
cabl es .

Th i s comp l et es t he Per f or ma nce Chec k of t he 5440
Osci l l oscope .
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CI RCUI T DESCR I PTI ON

Sect i on 3- 5440

I nt r o d uct i on

	

r esul t s i n c ho p ped- mo d e ver t i cal swi t c h i ng . The i n put

f r om t he t i me- base u n i t coi nci d es wi t h t h e e nd of eac h
Th i s sect i on of t he manual cont ai nszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± descr i pt i on of t he

	

sweep, a nd r esul t s i n al t er nat e- mo d e ver t i cal swi t c h i ng .
ci r cui t r y used i n t he5440osci l l oscope . I ndi vi d ual d escr i p -

	

The out put f r om t h e d i vi d e- by- t wo p or t i on of t h e d i vi d er
t i o n s ar e se p ar at e d i nt o t he f ol l owi ng par t s : I nt er f ace,

	

ci r cui t , U780A, i s se n t v i a cont act s ’ 21 of J 610 a nd J620 t o
Ver t i cal Ampl i f i er , Hor i zont al Amp l i f i er , – - Axi s Amp l i f i er

	

t h e c h a nn el - swi t c h i ng ci r cui t s i ncor por at e d wi t h i n mul t i -
a n d

	

CRT Ci r cui t , Low- Vol t age Power Suppl y an d	 t r acever t i cal pl ug- i n uni t s . Th e out p ut s f r om t he di vi de-
Cal i br at or , a n d Readout Syst em. Ref er t o t he appr opr i at e

	

by- f our por t i o n of t h e di vi der ci r cui t , U780 B, ar e used f or
d i agr ams i n t he Di agr ams sect i o n of t h i s manual wh i l e

	

p l ug- i n swi t c h i ng ; o ne out put i s sent t o p i n 4 of t h e ver t i cal
r eadi ng t he ci r cui t descr i p t i ons .

	

i nt egr at ed swi t c h i ng ci r cui t t o pr o d uce p l ug- i n swi t c h i n g

and t h e ot her out p ut i s se n t v i a cont act ’ 21 of J630 t o

I NTERFACE CI RCUI T

	

pr o d uce d ual - swee p swi t c h i ng i n dual - t i me- base uni t s .

T h e ver t i cal mode swi t c h i ng se q uence a nd some of t he

The i nt er f ace ci r cui t pr ovi des an i nt er connect i on of

	

di spl ay combi nat i on possi bi l i t i es ar e d i scusse d i n t he

si g nal s, l ogi c l evel s, an d p ower - sup p l y vol t ages bet ween

	

Oper at i ng I nst r uct i ons sect i on of t h i s ma nual .

p l ug- i n uni t s an d t he osci l l oscope mai nf r ame . I t i ncor -

por at es ci r cui t s t hat d et er mi ne t he ver t i cal d i spl ay mo de

and amp l i f y t he ver t i cal a nd h or i zont al di spl ay si gnal s .

Funct i ons of i n t er co nn ect i ons not d i scussed ar e l abel ed

	

Ver t i cal Amp l i f i er an d Ver t i cal I nt egr at e d Swi t c h i ng
on t h e I n t er f ace d i agr am.

	

Ci r cui t

Cho p Osci l l at or

	

Emi t t er f ol l ower s 0600, 0604, Q610 an d 0614 pr ovi de ±

h i g h - i mpe d a nce i np ut t o t h e ver t i cal amp l i f i er an d ver t i cal

T he c h op osci l l at or p r o d uces ± 200- k i l o her t z squar e-

	

i n t egr at e d swi t c h i ng ci r cui t , U620 . T h e ver t i cal ampl i f i er

wave si gnal f or c ho pp i ng bet ween ver t i cal p l ug- i ns an d	 i nput r esi st a n ce f or t he osci l l osco pe mai n f r ame i s

amp l i f i er c ha n nel s wi t h i n t he p 1 Ug- i ns . Th i s mul t i vi br at or

	

det er mi n e d by R601, R605, R611 an d R615 .

ci r cui t co n si st s of U770A, U770 B , an d associ at ed passi ve
comp onent s . Wh en t he mul t i vi br at or r ecei ves ± c hop

act uat e l evel ( +5 vol t s) , i t f r ee- r uns at ± 100 kHz r at e . ( The

	

The ver t i cal i nt egr at ed swi t c h i ng ci r cui t p er mi t s onl y

c hop act uat e l evel i s r out e d t h r oug h t he ver t i cal p l ug- i ns

	

o ne of t h e t wo ver t i cal p l ug- i n si gnal s t o p ass t o t he

t o t he t i me- base uni t , an d i s pr esent at cont act ‘ 20 of J 630

	

ver t i cal

	

out p ut

	

amp l i f i er ;

	

t he

	

l evel

	

at

	

pi n

	

4 of

	

U620

wh e n ± mul t i - t r ace di s p l ay i s r e q ui r ed an d t he t i me- base

	

det er mi nes t he pl ug- i n si gnal t hat i s p asse d t o t he ver t i cal

Di spl ay swi t c h i s set t o Ch o p . ) The c h o p act uat e l evel al so

	

ampl i f i er . Wh e n t he Di s p l ay ON p us h but t o n ( on t h e r i g h t

d i sabl es 0770, l oc k i ng out al t er nat e- d r i ve pul ses . The

	

ver t i cal p l ug- i n) i s de p r essed, - 30 V i s connect e d t o

mul t i vi br at or h as t wo out put s ; one i s sent t hr oug h buf f er s

	

co n t act ’ 18 of J 620, t ur n i ng 0680 on . Th i s i ncr eases t he

t o t h e di vi der ci r cui t as ± t i mi ng si gnal , and t h e ot her i s

	

vol t age l evel on pi n 4 of U620, al l owi ng t he si gnal f r omt he

sent t o t he U770D an d U770C ci r cui t t o bl an k t he c h op-

	

r i g h t ver t i cal p l ug- i n t o p ass . I f t h e l ef t ver t i cal p l ug- i n i st o

swi t c h i ng t r a n si e n t s .

	

be di spl ayed, t he vol t age on p i n 4 of U620 i s d ecr ease d by
a pp l yi ng - 30 V t h r oug h co n t act

	

B18 of J 610 t o R688 . T he

Di vi der Ci r cui t

	

si gnal f r om t he l ef t p l ug- i n now passes t h r oug h U620 . I f ,
h owever , bot h p l ug- i ns h ave an " on" l ogi c l evel , t he t wo

The d i vi der ci r cui t p r oduces t he di spl ay swi t c h i ng

	

l ogi c l evel s a p pl i ed t o 0680 cancel eac h ot her and t h e

si g n al f or bot h t he Al t er nat e an d Cho pp e d swi t c h i ng

	

si gnal f r om t he d i vi d er ci r cui t cont r ol s t he p l ug- i n si gnal

modes . Th i s ci r cui t i s composed of U780 an d i t s di scr et e

	

passed . I n t he c ho pp e d swi t c h i ng mo d e, t he swi t c h i ng

passi ve compo ne n t s, wh i c h i s connect ed as ± pai r of JK

	

bet ween pai r s of amp l i f i er s occur s at ± 50 kHz r at e

f l i p - f l o ps . Eac h f l i p- f l op i s ± di vi de- by- t wo count er , t he

	

( swi t c h i n g occur s on bot h t he negat i ve a nd posi t i ve- goi ng

f i r st o ne d r i vi ng t he secon d . The d i vi der ci r cui t i s act i vat e d	 gt r ansi t i on) , and i n t he al t er nat e mo d e, swi t c h i ng occur s

by ± n egat i ve goi n g t r a n si t i o n , wh i c h ca n come f r om ei t h er

	

at t he end of ever y secon d swee p . I f nei t her p l ug- i n has an

t he c h o p osci l l at or or f r om t he t i me- base p l ug- i n uni t vi a

	

" on" l ogi c l evel , t he l evel at p i n 4 of U620 i s suc h t hat t h e

gr oun d ed- base amp l i f i er 0770 . The c hop osci l l at or i n p ut

	

l ef t pl ug- i n si g nal passes t o t h e ver t i cal amp l i f i er .
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Ci r cui t Descr i pt i on- 5440

The gai n of t he ver t i cal amp l i f i er p or t i on of U620 i s set

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

– - Axi s Si gnal

by r esi st or s R620 ( l ef t p l ug- i n ampl i f i er ) a n d R626 ( cent er

	

The gat e si gnal f r om t h e ‘ and ’ swee p s ar e added onp l ug- i n amp l i f i er ) . The ver t i cal out put si gnal at p i ns 12 an d
	 t he i nt er f ace ci r cui t boar d . The combi ne d ‘ and ’ gat e13 of U620 goes t o ± gr oun d e d - base st age consi st i ng of

	

si gnal i s al so summed wi t h t he t r ace i nt ensi f i cat i on an d0640 a n d 0660 . 0640 and 0660 c hange t h e d o l evel of t he

	

c h oppe d	 bl an k i ng si gnal s bef or e bei ng suppl i ed, vi aver t i cal si g nal so t hat i t i s compat i bl e wi t h t he ver t i cal

	

cont act 4 of ¡ 755, t o t he di s p l ay mo d ul e as t he – - Axi samp l i f i er i n t h e Di s p l ay modul e . 0630 an d 0650 act as

	

si g n al . Di o d e CR761 l i mi t s t h e combi ne d si gnal s ¿· t h eZ-bot h ± cur r ent sour ce f or t h e gr ou n ded base st age an d an

	

Axi s si g n al l i ne . C766 an d R766, wh i c h ar e i n p ar al l el wi t h
i nser t i o n poi n t f or t he ver t i cal r ea d out an d t r ace separ a-

	

t he i np ut t o t he – - Axi s amp l i f i er , ser ve t o i ncr ease t he r i set i o n i nf or mat i on .

	

t i me of t he – - Axi s si g nal .

Tr ace se par at i o n i nf or mat i on f r o mcont act ’ 16 of J 630
i s su p p l i e d t o t he emi t t er of 0650 vi a 0674 . Tr ace
separ at i on i nf or mat i o n i s onl y avai l abl e wh en ± dual t i me

base p l ug- i n i s use d .

The ver t i cal CHswi t c h OFF si gnal i s suppl i e d t o Q670
wher e i t causes 0674 t o be r ever se bi ased dur i n g r ea d out
t i me, t h us bl oc k i ng t he t r ace separ at i on i nf or mat i on . The

si gnal al so goes t o p i n 6 of U620 wher e i t i s used t o pr event

any ver t i cal si g nal out p ut f r om U620 dur i n g r ea dout t i me .
Dur i ng t he t i me of t h e ver t i cal CH swi t c h OFF si g nal ,

ver t i cal r ea d out si gnal i nf or mat i on i s su pp l i ed t o t he

emi t t er of 0630 .

Hor i zont al Amp l i f i er

The h or i zo n t al amp l i f i er consi st s of an emi t t er f ol l ower

st age ( 0740, 0744) an d ± gai n st age ( 0748, 0752) . The
gai n set t i n g r esi st or i s R750 . Th er mi st or RT754 and

r esi st or R756 p r ovi d e ± t emper at ur e compensat i on

net wor k f or t h e amp l i f i er .

Tr i gger Ampl i f i er s

T h e ver t i cal ampl i f i er ci r cui t p r ovi des t he f i nal
amp l i f i cat i o n f or t h e ver t i cal si gnal bef or e i t i s a pp l i ed t o
t he ver t i cal def l ect i on p l at es of t he cr t . T he ver t i cal
amp l i f i er ci r cui t r y i ncl u d es t he del ay l i ne and par t of t he
beam f i nder ci r cui t , wh i c h r educes t h e f i nal dr i ve t o
compr ess an over - scanned di spl ay t o wi t h i n t h e vi ewi ng
ar ea of t he cr t .

Del ay L i ne

VERTI CAL AMPL I F I ER

Del ay l i ne DL100 p r ovi des a p pr oxi mat el y 140 ns of
del ay f or t h e ver t i cal si gnal . . Th i s al l ows t he t i me- base
ci r cui t s t i me t o i ni t at e ± sweep bef or e t he ver t i cal si gnal
r eac hes t h e cr t d ef l ect i on p l at es . T h i s d el ay of t h e ver t i cal
si gnal al l ows t he l eadi ng e d ge of t he si gnal or i gi nat i ng t he
t r i gger p ul se t o be di s p l ayed when usi ng i nt er nal t r i gger -
i ng .

T h e d el ay l i ne h as ± c h ar act er i st i c i n p ut i mp eda n ce of
about 50 o h ms, or about 100 o h ms f r om si d e- t o- si de .

Amp l i f i er
Lef t Ver t i cal Pl ug- i n . ‘ nomi nal 250 mv/ di vi si on,

si ngl e- ended, i np ut si g nal i s ap p l i ed t o t he i n p ut st age ¿ f ±

	

The ver t i cal

	

amp l i f i er consi st s of ± h i g h	 ban dp ass

t wo st age amp l i f i er f r om co n t act ‘ 4 of J 610 . The f i r st

	

t hr ee- st age par a ph ase amp l i f i er h avi ng an i n p ut se nsi t i vi -

st age, ± par a p hase ampl i f i er , consi st i n g of 0700- Q708

	

t ¥ of ap pr oxi mat el y 25 mV/ d i vi si on an d ± vol t age gai n of

amp l i f i es t he si gnal by 1/ 4 . Th esecond gai n st age consi st s

	

about 160 . T he amp l i f i er i s d i f f er ent i al l y d r i ven at t h e

of 0710 a nd 0715, R713 set s t he st age gai n . The out p ut

	

bases of 0100 and 0125 by t he i n p ut si g nal f r om t he del ay

si g n al amp l i t u d e of t he t r i gger amp l i f i er depen d s upon t he

	

l i ne . R100 a n d R125 t er mi nat e t he del ay l i ne .

i np ut i mpedance of t he t i me- base t r i gger ci r cui t at con-

t act s ‘ 3 an d ’ 4 of J 630 . Ti me- base p l ug- i ns d esi gned f or

t h e 5100- ser i es osci l l oscope h ave ± h i g h i nput i mpe d a n ce,

	

The f i r st amp l i f i er st age consi st s of 0100, 0106, 0125,

wh i c h r esul t s i n ± si g nal amp l i t u d e of 240 mV/ d i vi si o n .

	

a nd Q130 . T h e gai n of t h i s st age i s det er mi ne d byt h e r at i o

Ti me- base pl ug- i ns desi gned f or t he 5400- ser i es os-

	

of t he f ee d bac k r esi st or s R104- R103 or R128- R129 and t he

ci l l oscope h ave ± l ow i mp eda nce, wh i c h r esul t s i n ± si gnal

	

emi t t er r esi st or R111 . The net wor k s p ar al l el t o t he emi t t er

ampl i t u d e of 50 mV/ d i vi si o n .

	

r esi st or compensat es f or t he si g n al l osses i n t he d el ay
1l i ne . R135 act s as ± d o cent er i n g cont r ol , wh i c h compen-
sat es f or r esi st i ve t ol er ance er r or s and cr t el ect r i cal cent er

Ri g h t Ver t i cal Pl ug- i n . T h e r i g h t ver t i cal p l ug- i n t r i gger

	

er r or i n t he ver t i cal amp l i f i er , and al l ows t he mai nf r ame

Ampl i f i er o per at es t he same as descr i bed above .

	

i n put t o be st a n d ar di zed .
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Ci r cui t Descr i p t i on- 5440

Th e next st age of amp l i f i cat i on consi st s of 0148, Q170,

	

Out put Amp l i f i er

0165, an d 0172 . Th er mi st or RT157, r esi st or R 157, var i ca p
Tr ansi st or s

an d capaci t or C160 ( bet ween t he emi t t er s of Q148

	

r ansi st or s Q240, Q244- Q250 and Q270- Q274- Q280

and Q165) f or mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± t her mal comp ensat i on net wor k t o

	

ar e connect ed as t wo separ at e cur r en t - d r i ven f eed bac k

cor r ect f or f r e q uency l oss wi t h t emper at ur e c hanges . T h e

	

ampl i f i er s .

	

i nput

	

t r ansi st or

	

0240

	

( i n

	

t h e

	

l ef t

	

out put

t wo RC net wor k s ( R151- C156 and R155- C153- C155) i n

	

amp l i f i er ) i s an • ¡ • t r ansi st o
r

f or bet t er r esponse t o

e er r ¹ i t t er s of Q148 and Q165, an d t he RCL net wor k i n t h e

	

posi t i ve- goi ng si gnal s, wh i l e i np ut t r ansi st or 0270 ( i n t he
t h

l ect or s of Q148 an d Q165, pr ovi d e h i g h f r eq uency

	

r i ght out p ut amp l i f i er ) i s ± ¡ • ¡ t r ansi st or f or bet t er
col l ect or s negat i ve- goi ng si gnal r es p onse .
compensat i on .

The f i nal amp l i f i er st age consi st s of 0180, Q188, 0182,

an d 0190 . R175 pr ovi des a means of ad j ust i ng t h e ver t i cal

	

Negat i ve f ee d bac k i s p r ovi de d f r om t he col l ect or s of

amp l i f i er gai n wi t h i n ± +20¿/ ¿ r ange .

	

out put t r ansi st or s 0244- 0250- 0274- 0280 t o t he base of

i n put t r ansi sor s 0240 an d 0270 t h r oug h f eedbac k

Pus h i ng t he BEAMFI NDER compr esses an of f - scr een

	

net wor k s

	

C242- R242- R238

	

and

	

C272- R272- R268 .

d i s p l ay t o det er mi ne i t s l ocat i on . Th i s i s accomp l i s h ed by

	

Var i abl e capaci t or s C242 a nd C272 ad j ust t he t r ansi ent

t ur n i ng of f 0140, when t h e BEAM FI NDER i s pus h ed,

	

r esponse of t h e f eedbac k net wor k s t o p r ovi de good

wh i c h r educes t h e st andi ng cur r ent i n t h e f i nal ampl i f i er

	

l i near i t y at f ast sweep r at es . The Zener d i ode f ast -

st age . Thei s l ower s t h e vol t age dr op acr oss R173 an d	 swi t c h i ng ser i es d i ode, CR242- VR240 and CR272- VR270

R 176, whi c h l ower s t he st andi ng cur r ent i n t h e f i nal

	

t ur n on when t he swee p p asses t he r i gh t ed ge of t he cr t .

ampl i f i er st age Th e l ower f i nal amp l i f i er st age st andi ng

	

T h i s act i on st op s t he col l ect or s of t he out p ut t r ansi st or s

cur r ent r e d uces t h e possi bl e scan on t he cr t .

	

an d s h u nt s out t he f eedbac k net wor k s, t h us cur r ent

l i mi t i ng t he out p ut amp l i f i er . Ca p aci t or s C240, C250, an d

HORI ZONTAL AMPLI FI ER CI RCUI T

	

C280 ar e speed- up capaci t or s t o i mp r ove t he amp l i f i er

r espo n se t o f ast c hanges . Di odes CR246 an d CR274

The h or i zont al ampl i f i er ci r cui t ampl i f i es t h e push- pul l

	

pr event 0244 an d 0274 f r om goi ng i nt o sat ur at i on .

h or i zont al def l ect i on si gnal f r om t he I nt er f ace ci r cui t

boar d and ap pl i es i t t o t he h or i zont al de f l ect i on pl at es of

t he cr t .

Z- AXI S AMPL I F I ER AND CRT CI RCUI T
I n p ut Amp l i f i er

Th e cr t ci r c ¹ ai t p r oduces t he h i g h vol t ages and p r ovi d es
The h or i zo n t al si gnal f r om t he I nt er f ace ci r cui t boar d i s

	

t he

	

co n t r ol

	

ci r cui t s

	

necessar y

	

f or

	

oper at i on

	

of

	

t he
connect ed t o t h e bases of 0200 and 0215 . Under no-

	

cat h ode- r ay t ube ( cr t ) . T h e –- Axi s Ampl i f i er ci r cui t i s
si gnal cond i t i ons, t he bases of 0200 an d 0215 ar e wi t h i n

	

i ncl ud ed wi t h t he cr t ci r cui t d i scussi on, si nce i t set s t he
150 mV of gr ound . Resi st i ve net wor k R205- R207- R210-

	

i nt ensi t y of t he cr t d i s p l ay .
R 212- R213, bet ween t he emi t t er s of 0200 and 0215,

co nt r ol t he emi t t er degener at i on of t h i s st age . R212

pr ovi d es ± means of ad j ust i ng t he emi t t er degener at i on of

	

–_ ‘ Ç̄ s Amp l i f i er
t he i n put amp l i f i er and t her eby cont r ol s t h e gai n of t he

h or i zont al ampl i f i er , wi t h i n ±- 10 ¿/¿ .

	

The –- Axi s Amp l i f i er i s ± cur r ent d r i ven, s hu nt -

f eed bac k oper at i onal ampl i f i er wi t h ± vol t age out p ut . The

To comp r ess an of f - scr een di spl ay so t h at i t may be

	

amp l i f i er co nsi st s of 0345, 0352, an d Q356 . Th ef eedbac k

vi ewed on t he cr t , t he BEAMF I NDER r e d ucest he dynami c

	

p at h i s f r om t he 0352- 0356 col l ect or s t h r oug h C350-

r ange of t h e i n p ut amp l i f i er . Thi s i s d one by di sconnect i ng

	

R349- R350 t o t he summi ng poi nt at t h e base of Q345 .

CR208 i n t h e emi t t er ci r cui t r y of 0200- 0215, and suppl y-

	

0352 an d 0356 ar e co nn ect ed as ± col l ect or - coupl ed

i ng ± r e duced cur r ent t h r oug h cur r ent set t i ng r esi st or s

	

compl ement ar y amp l i f i er t hat p r ovi d es af ast l i near out p ut
R205, R208, and R213 .

	

si g n al wh i l e consumi ng mi ni mumq ui escent p ower . 0356

act s as t he pul l - up t r ansi st or and 0352 act s as t h e pul l -

Resi st or s R202 and R217 pr ovi de t her mal compensa-

	

d own t r ansi st or f or t he ampl i f i er . The out put vol t age f r om

t i on f or t he i n p ut ampl i f i er , whi l e R222 pr ovi des a means of

	

t he ampl i f i er pr ovi d es t he d r i ve si g nal t o cont r ol t h e cr t

cor r ect i ng f or di f f er ent i al unbal ance i nt heampl i f i er or cr t .

	

i nt ensi t y l evel t h r oug h t he cont r ol - gr i d su pp l y .
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Ad j ust ment - 5440

Th e out put vol t age l evel of t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA– - Axi s Ampl i f i er i s

	

vol t age f or t he cr t cat ho de i s al so obt ai ned f r om t he ¤ 410
d et er mi ne d by t he vol t age dr op ac r oss R349 an d R350 i n

	

secondar y

	

wi nd i ng .

	

CR412

	

hal f - wave

	

r ect i f i es

	

t he
r ef er ence t o t h e vol t age l evel at t he summi n g p oi nt f or t he

	

t r ansf or mer out p u t an d	 su ppl i es t he 3 kV t o t he cr t
amp l i f i er ( base of Q345) . The cur r e n t t hr oug h R349- R350

	

cat ho de . R418 connect s t he cr t cat ho d e vol t age t o t he cr t
i s det er mi ned by t he i n put c u r r e n t f r om a ny combi nat i o ns

	

f i l ament t o p r event cat ho d e- t o- f i l ament br ea k down .
of sever al sour ces, suc h as I NTENSI TY cont r ol , p l ug- i n
i nt er f ace ( unbl an k i ng, r eadout un b l an k i n g) , a nd f r om
Q320 a nd 0335 . Q320 i s an o per at i onal ampl i f i er t h at set s

	

Di o d es CR420 a nd CR422 p r ovi d et he r ect i f i e d n egat i ve
t he • §¤ I NTENSI TY I NPUT connect or si gnal t o ± l evel

	

cont r ol vol t age f or t he cr t cont r ol gr i d . The out p ut l evel of
sui t abl e f or p r o p er –- Axi s Ampl i f i er r esp onse . Q335 act s

	

t h i s s up pl y i s set by t he I nt e ns Ra nge adj ust ment , R435 .
as an el ect r o n i c swi t c h t o cause t he cr t di spl ay i nt ensi t yt o

	

Di o des CR428 an d CR430 cl i p t h e cr t gr i d bi as vol t age
i ncr ease when t he BEAMF I NDER swi t c h i s pushed . 0340

	

f r om t he ¤ 410 seco nd ar y, t o det er mi ne t he o per at i ng l evel
act s as an i mp e dance- mat c h i ng an d bi as- set t i ng t r an-

	

at t he cont r ol gr i d . CR428l i mi t st h e negat i ve exc u r si ons of
si st or f or t he – - Axi s Ampl i f i er . CR352 an d cu r r ent l i mi t i ng

	

t he bi as vol t age, d e pendi ng upon t he out put vol t age of t he
r esi st or R352 act as ± p r ot ect i on ci r cui t f or t he – - Axi s

	

–- Axi s Amp l i f i er ; t h e posi t i ve cl i p p i ng l evel at t he cat ho d e
Amp l i f i er i n case of ± h i g h- vol t age s hor t .

	

of CR430 i s set by t he I nt e ns Range a dj ust ment . R420
con n ect s t he cr t gr i d vol t age t o t he cr t cat ho d e vol t age t o
ensur e t hat t he cr t gr i d i s mor e n egat i ve .

Hi g h - Vol t age Regul at or

Hi g h - Vol t age Pr i mar y . ‘ r epet i t i ve, si nusoi dal si gnal i s

	

CRT Cont r ol Ci r cui t spr oduced by ± r ege ner at i ve f ee d bac k osci l l at or i n t he
p r i mar y of T410 and i nduce d i n t o t he secondar y . Cur r ent

	

I n ad d i t i o n t o t he I NTENSI TY co n t r ol d i scusse d p r e-
dr i ve f or t he pr i mar y wi ndi ng i s f ur n i s hed by Q410. The

	

vi ousl y, f r o n t - panel FOCUS an d i nt er nal ast i gmat i s m
con d uct i on of Q410 i s cont r ol l e d by t he col l ect or vol t age

	

co n t r ol s have bee n i n cor por at e d f or ar r i vi ng at an op-
of Q400 .

	

t i mum cr t di s p l ay . FOCUS co n t r ol R440 pr ovi des t he
cor r ect vol t age f or t he secon d an o d e i n t he cr t . Pr oper
vol t age f or t he t h i r d anode i s obt ai ned by a dj ust i ng Ast i g

Hi g h- Vol t age Regul at i on . Regul at i on i s accomp l i s hed

	

cont r ol R370 . I n or der t o obt ai n opt i mum s p ot si ze and
by sampl i ng t he - 3 kV acr oss vol t age d i vi der R395A-

	

s hape, bot h t he FOCUS and Ast i g cont r ol s ar e adj ust ed t o
R395 B. I f t he out p ut l evel of t h e cat hode su ppl y goes

	

pr ovi de t he pr oper el ect r ost at i c l ens co n f i gur at i o n i n t he
above t h e nomi nal - 3 kV ( goes mor e negat i ve) , t he i n p ut

	

cr t .
base of Dar l i ngt o n t r ansi st or 0390 goes n egat i ve f r om i t s
qui escent 0 V. The out p ut of 0390 goes mor e p osi t i ve,
r educi ng t h e con d uct i on of Q400 an d 0410. Th i s r e duces

	

The GEOMad j ust ment R365var i est he p osi t i ve l evel on
t he p ea k - t o- pea k si nusoi dal si gnal amp l i t ude, r esul t i ng i n

	

t he hor i zont al

	

def l ect i on pl at e s h i el d s t o cont r ol t he
± r ed uced vol t age i n t he secon dar y of ¤ 410 . Co nver sel y, i f

	

over al l geomet r y of t he di s p l ay . Thet r ace r ot at i on cont r ol ,
t he out put dr o p s bel ow- 3 kV ( goes mor e posi t i ve) , 0410

	

R375, p er mi t s adj ust me n t of t he do cur r ent t hr oug h beam-
wi l l conduct mor e, i . e . , have ± l ar ger si nusoi d al si gnal

	

r ot at i on coi l L 375 t o al i gn t he di s p l ay wi t h t h e h or i zont al
ampl i t u d e . CR395 and C395f or m± del ayt ur n - ¿· ci r cui t t o

	

gr at i cul e l i nes .
pr event t he cr t beam f r om comi ng on i mme d i at el y at
i nst r ument t ur n- on . The d el ay t i me i s co n t r ol l e d by t he
t i me i t t a k esC395t ochar ge t o+30 . 6 V t h r o ughR397f r om

	

LOW- VOLTAGE POWER SUPPLY AND
t h e +200 ½ p ower su p pl y . At t he moment t h e t o p of C395

	

CAL I BRATOR CI RCUI T
r eac hes +30 . 6 V, d i o de CR395 wi l l t u r n on a n d cl amp t he
CR395- C395- R397- R395A j unct i o n at 30 V. R402 a n d

	

The L ow- Vol t age Power Suppl y ci r cui t pr ovi des t he
C402 l i mi t t h e ban dwi dt h of t he r egul at or t o pr event

	

o per at i n g power f or t he osci l l oscope syst em. El ect r oni c
osci l l at i ons .

	

r egul at i on i s u sed, wher e necesssar y, t o p r ovi de st a b l e,
l ow- r i ppl e out put vol t ages . The ci r cui t al so i ncl u d es t he
Cal i br at or ci r cui t t o pr oduce an accur at e s q uar e- wave

Hi g h - Vol t age Out put s

	

out put .

The secondar y wi n d i ng of ¤410 p r ovi d es t he n egat i ve
an d posi t i ve accel er at i ng pot ent i al s f or t he cr t an d t he bi as
vol t age f or t he cont r ol gr i d .

Power i s a pp l i e d t o t he pr i mar y of t r a nsf or mer
Posi t i ve accel er at i ng vol t age f or t he cr t anode i s

	

¤ 800/ F300/ S300 t h r oug h t he di s p l ay u n i t ( f use F300,
suppl i ed by vol t age quadr upl er U410 . The a pp l i e d vol t age

	

t her mal c u t out S300, Power swi t c h S302, an d l i ne- sel ect or
t o t he i np ut of U410 f r om t he ¤410 seco ndar y wi ndi ng i s

	

bl oc k ¡ 800 or ¡ 801) . Th e l i ne- sel ect or b l oc k s al l ow
about +3 kV pea k- t o- pea k . The out p ut vol t age of U410 i s

	

c hangi ng t he pr i mar y- wi n d i ng t a ps of T800 t o f i t di f f er e nt
about +12 kV at t he cr t anode . The negat i ve accel er at i ng

	

l i ne r equ i r ement s .

3- 4

Power I np ut
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Low- Vol t age Rect i f i er s and Unr egul at e d Out p ut

T h e f ul l - wave br i d ge r ect i f i er s and associ at ed f i l t er

component s i n t he second ar i es of zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤800 pr ovi d e f i l t er ed d o

vol t ages . The unr egul at e d out p ut s ar e +200 vol t s, ™- 18

vol t s, +38 vol t s, - 18 vol t s an d - 38 vol t s . The +200- vol t
out put s t o t he di s pl ay uni t ar e pr ot ect e d by F800 .

Low- Vol t age Regul at or s

- 30 Vol t Suppl y . Th e - 30- vol t su p pl y, besi des

pr ovi d i n g power t o ci r cui t r y t hr oug h out t he i nst r ument ,

pr ovi d es ± r ef er ence- vol t age sour ce t o est abl i s h o p er at i n g

l evel s f or t he f eed bac k r egul at or s i n t h e - 15- vol t , +15-

vol t , - 30- vol t an d +5- vol t su pp l i es . Th e r egul at or f or t he

30- vol t su pp l y i s ± f eedbac k amp l i f i er syst em wh i c h

op er at es bet ween gr ound and t he unr egul at ed - 38 vol t s .

Cur r ent t o t he l oad i s del i ver ed by t h e ser i es- pass

t r ansi st or , 0940 . Th e sup pl y vol t age i s est abl i s hed by t h e

dr op acr oss R 948, R950, and R952, wh i c h i s comp ar ed t o

t he vol t age dr op acr oss VR950 and t he emi t t er - base

j unct i o n of 0950 . T h e f eed bac k pat h i s t h r oug h R949,

0955, an d 0958 t o t h e base of Q940 . Any var i at ai on i n

out put vol t age d ue t o r i pp l e, c h ange of cur r ent t h r oug h

t h e l oad, et c . , i s i mme d i at el y t r ansmi t t ed t o t he base of

0940 and nul l i f i e d by ± ch ange i n 0940 conduct i on, t h us
mai nt ai ni ng ± st ea d y out p ut . T h e out put of t he su p pl y i s

set t o exact l y - 30 vol t s by ad j ust ment of R950, - 30 V ad j .

Th i s cont r ol set s t he co nd uct i on of 0950, wh i c h cont r ol s

t he bi as l evel s of 0958 and Q940 . CR955 and 0958 pr ovi d e

s hor t - ci r cui t pr ot ect i on by l i mi t i ng t h e cur r ent t h r oug h

0940 wh e n t h e vol t age dr op acr oss R940 exceeds 1 . 1 V.

L i ne Tr i gger

t abl i s h ed by comp ar i ng t h e su pp l y vol t age sampl e at t he

base of er r or sensi ng t r ansi st or 0894 wi t h t he r ef er ence at

t he base of er r or se nsi ng t r ansi st or Q896 . Any d i f f er ences

	

Cal i br at or

Ci r cui t Descr i pt i on- 5440

+30- Vol t Suppl y . Th e r egul at or f or t he +30- vol t suppl y

consi st s of ser i es- p ass t r ansi st or Q910 and er r or ampl i f i er

0925 . Th i s i s ± f eedbac k amp l i f i er syst em si mi l ar t o t h at

j ust d escr i bed f or t he - - 30- vol t su pp l y . R920, +30 V ad j ,

pr ovi d es an ad j ust ment t o set t h e out p ut of t he su p pl y at

exact l y +30 vol t s . 0915 pr ot ect s t he su pp l y, i f t he out p ut i s

s h or t e d , by l i mi t i ng t he cur r ent dema nded f r om t h e ser i es-

p ass t r ansi st or un d er excessi ve l oad . Dur i ng n or mal

op er at i on, 0915 i s bi ased of f .

+5- Vol t Su pp l y . Th e r egul at or f or t he +5- vol t su pp l y
consi st s of ser i es- p ass t r ansi st or Q820, er r or ampl i f i er
0824- Q832, and er r or - se nsi n g t r ansi st or Q838 . Thi s i s ±
f eedbac k ampl i f i er syst em wh i c h op er at es bet ween +5

vol t s a n d - - 30 vol t s . Cur r ent t o t h e l oad i s del i ver e d by t h e
ser i es- p ass t r ansi st or , 0820 . The su pp l y vol t age i s es-
t abl i s hed by t h e dr o p acr oss R845 an d R846 . The er r or

f eed bac k pat h i s t h r oug h R845 t o t he base of Q838 . Any

var i at i o n i n out p ut vol t age i s i mmedi at el y t r ansmi t t ed t o
t h e base of 0820 and nul l i f i e d by ± ch ange i n t he

co nduct i o n of Q820, wh i c h sh i f t s t he whol e su pp l y . 0830

pr ot ect s t he su pp l y, i f t he out p ut i s s hor t e d , by l i mi t i n g t he
cur r e nt deman d ed by t he er r or ampl i f i er t r ansi st or , Q824 .
Dur i ng n or mal op er at i on, 0830 i s bi ased of f .

‘ l i n e- f r eq uency si gnal i s obt ai ned f r om t h esecon dar y
of ¤800 and at t enuat ed by R935, R936, an d R937 t o

pr ovi de ± l i ne- t r i gger sour ce f or t he t i me- base pl ug- i n
un i t .

- 15- Vol t Supp l y . Th e r egul at or f or t he - 15- vol t su pp l y

	

CRT Heat er Wi ndi ng
consi st s of ser i es- pass t r ansi st or 0880, er r or amp l i f i er

‘
0900 an d er r or - se nsi ng t r ansi st or s Q894 an d 0896 . T h i s i s

	

separ at e seco ndar y wi n d i ng i s p r ovi ded f or t he cr t

± f eed bac k ampl i f i er syst emwh i c h o p er at es bet ween +30

	

wr i t i ng- gun heat er s . T h e wr i t i ng- gu n h eat er s ar e el evat ed

vol t s an d - 20 vol t s . Cur r ent t o t he l oad i s del i ver ed by t he

	

t o

	

- 3000 vol t s i n t he cr t ci r cui t ( d i spl ay uni t ) t o mai nt ai n ±

ser i es- pass t r ansi st or , 0880 . The su pp l y vol t age i s es-

	

pot en t i al near t hat of t h e cr t cat h ode.

bet ween t h e bases of t he er r or - sensi ng t r ansi st or s causes

	

The Cal i br at or ci r cui t , composed of 0982, Q984, an d
± ch a n ge i n t he 0894 col l ect or . Ther er r or - sensi ng ci r cui t

	

t h ei r associ at ed passi ve comp onent s, pr o d uces ± sq uar e-
c hange i s ap pl i ed t o t he base of t he er r or amp l i f i er , 0900 .

	

wave out put wi t h accur at e amp l i t ude an d at ± r at e of t wi ce
The out put of t he er r or ampl i f i er c h anges t he cond uct i on

	

t he power - l i ne f r eq uency . Th i s out p ut i s avai l abl e at t he
of t h e ser i es- pass t r ansi st or 0880 t o cor r ect f or any out put

	

pr obe t est l oop on t he di s p l ay uni t f r ont pa nel as ± 4-
er r or . 0885 pr ot ect s t he su pp l y, i n t he event t h e out put i s

	

mi l l i amp er e ( pea k t o pea k ) s q uar e- wave cur r ent , or as ±
sh or t e d , by l i mi t i ng t h e cur r ent demanded f r om t he ser i es-

	

400- mi l l i vol t ( gr ound t o p ea k ) s q uar e- wave vol t age .
pass t r nsi st or t i nder excessi ve l oad . Dur i ng nor mal oper a-
t i on, 0885 i s bi ased of f .

The r esi st i ve- ca paci t i ve net wor k at t he base of Q982
r ecei ves ± pul sat i ng do vol t age f r om f ul l - wave r ect i f i er
CR980- CR981 an d p r o d uces ± near l y symmet r i cal

+ 15- Vol t Su pp l y . Th e r egul at or f or t he +15- vol t suppl y

	

swi t c h i ng si gnal f or Q982 an d 0984 . As Q984 i s al t er nat el y
consi st s of ser i es- pass t r ansi st or Q850, er r or amp l i f i er

	

swi t c h ed on and of f at t wi ce t h e l i ne f r equency, cur r ent
Q870 and er r or - sensi ng t r ansi st or s 0864 a n d Q866 .

	

t h r oug h R986 i s al t er nat el y swi t c hed t hr oug h t h e t r an-
Oper at i on of t h i s f eed bac k amp l i f i er syst em i s si mi l ar t o

	

si st or or t h r oug h CR986, t h e p r obe t est l oop, an d R987,
t hat descr i be d f or t he - 15- vol t su ppl y .

	

pr o d uci n g t he r e q ui r e d t est si gnal .

3- 5
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Ci r cui t Descr i p t i on- 5440

READOUT SYSTEM

	

I ncl ud ed i n t h e t i mer bl oc k i s t h e t i me- sl ot gener at or .

Th e t i me- sl ot gener at or h as t en out p ut s, eac h of wh i c h i s

Th e Readout Syst em pr ovi des an al p h anumer i c di s p l ay

	

ener gi zed se quent i al l y . Af t er t he t e n t h out put i s ener gi z-
of i nf or mat i o n enco d ed by t h e pl ug- i n u n i t s . Thi s i nf or m-

	

ed, t he f i r st i s agai n ener gi ze d t o r epeat t he cycl e . The t en
t i on i s pr ese nt ed on t he cr t onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± t i me- s har ed basi s wi t h t h e

	

out p ut s ar e connect ed t o t he ver t i cal an d hor i zont al pl ug-
anal og wavef or m d i s p l ay . ‘ sc hemat i c f or t h e R ea d out

	

i n comp ar t ment s as wel l as t o ot her st ages wi t h i n t he
Syst em i s l ocat e d at t he r ear of t h i s manual .

	

r ead out syst em. Eac h t i me t he f i r st t i me- sl ot out p ut l i ne i s
en er gi ze d , an ad d r ess coun t er i s i ncr ement e d by one. The
addr ess cou n t er count s t o seven, t hen r et ur ns t o zer o . The

Di sp l ay For mat

	

ad dr ess count er ' s t h r ee out p ut s ar e connect ed t o var i ous

Up t o ei g ht gr ou ps of c h ar act er s can be d i s p l ayed on

	

r eadout syst em st ages .

t he di spl ay un i t cr t . T h e posi t i on of eac h gr oup ( wor d) i s
f i xed a nd di r ect l y r el at ed t o t h e or i gi n at i ng p l ug- i n . Fi g . 3-

	

Wi t h i n eac h pl ug- i n ar e r eadout codi ng r esi st or s . The
1 s h ows t h e wor d posi t i ons on t he di s pl ay uni t cr t .

	

co d i ng r esi st or s ar e sel ect ed by t he pl ug- i n co n t r ol
set t i ngs, wh i c h connect t he r esi st or s bet ween t he var i ous

Eac h wor d i n t he r eadout d i spl ay can cont ai n up t o t en

	

t i me- sl ot l i n es an d one of f our pl ug- i n out p ut l i nes . Two of
c har act er s, al t houg h ± t ypi cal di s p l ay cont ai ns bet ween

	

t he pl ug- i n out put l i nes ar e associ at ed wi t h c hann el 1 of

t wo an d seven c har act er s p er wor d . The c har act er s ar e

	

ampl i f i er pl ug- i ns or t he mai n sweep of swee p p l ug- i ns .

c hosen f r om ± set of f i f t y .

	

The ot h er t wo out p ut l i nes ar e associ at ed wi t h Ch annel 2
of t h e amp l i f i er p l ug- i ns, or wi t h del ayed ( or ’ ) sweep of

Devel o p i ng t he Di spl ay

	

t i me- base pl ug- i ns .

Ref er t o t he r eadout por t i on of t he bl oc k d i agr am
dur i ng t he f ol l owi ng d i scussi on .

The k ey bl oc k i n t he R ea d out Syst emi s t h e t i mer st age .
Th i s st age pr o d uces t he basi c si gn al s t hat est abl i s h t he
t i mi ng sequences wi t h i n t he Readout Syst em. The t i mer
st age al so pr oduces co nt r ol si gnal s f or ot her st ages wi t h i n
t he R eadout Syst em, and i nt er r u p t s i gnal s t o t h e ver t i cal
ampl i f i er and –- Axi s Amp l i f i er t o al l ow a r eadout di spl ay t o
be pr esent ed .

3- 6

Lef t Ri g h t
Ver t i cal Ver t i cal

Channel l

	

Channel l

Hor i zont al Hor i zont al
‘ or Mai n

	

’ o r Del aye d

Lef t Ri g h t Ext er n al Ext er nal
Ver t i cal Ve r t i cal Wor d Wor d

Channel 2

	

Channel 2

	

( Channel ) 1

	

( Chann el ) 2

E xt er nal r eadout
i nf or mat i o n when
opt i o n i s i nst al l e d . 2139- 03

F i g . 3- 1 . Locat i o n of r eadout wo rd s on t h e CRT, i dent i f yi ng t he
or i gi nat i ng pl ug- i n and c hann el .

Eac h pai r of out put l i nes f r om t he p l ug- i ns or ext er nal

r eadout ( Opt i on 3) i s connect e d t o t h e d at a swi t c hes .
Cur r e nt s i n t h ese ei gh t pai r s ( t wo pai r s add ed wi t h Opt i on
3) of l i nes ar e t r ansf er r ed t o t he out p ut s of t he dat a
swi t c hes, as sel ect ed by t he addr ess count er .

The d at a d ecoder s co nver t eac h of t h e cur r ent si gn al s
f r om t he d at a swi t c hes t o ma k e one of t en l ogi c l i nes

( t oget her wi t h si gnal s f r om t he t i mer ) sel ect t he c h ar act er
gener at ed by t he c har act er gener at or s .

The out put amp l i f i er combi nes si gnal s f r om t h e

c har act er gener at or wi t h posi t i oni ng si gnal s f r om t he

add r ess count er posi t i on ge ner at or . The combi ned

si gnal s t h en f or m t he ver t i cal and h or i zont al compo nent s

of t h e r ead out d i s p l ay .

The ver t i cal comp onent of t he r eadout d i s p l ay i s

i n j ect e d d i r ect l y i nt o t he out p ut of t he ver t i cal c hannel
swi t c h on t h e I nt er f ace boar d . Dur i ng t he i nt er val wh en t he

r ead out i s ge n er at ed , t he ver t i cal c h an n el swi t c h i s t ur ned

of f , so o n l y t h e r eadout si gnal i s d i spl ayed .

T h e hor i zont al comp onen t of t he r ead out di spl ay i s

co n nect ed t o t h e hor i zo n t al c han nel swi t c h . When t he

r eadout i s not d i s p l ayed, si gnal s f r om t h e hor i zont al pl ug-
i n p ass t h r oug h t h e c ha n nel swi t c h wi t hout c hange .

Dur i ng t he i nt er val wh en r ead out i s di s p l ayed, t he
hor i zon t al r eadout si gnal app ear s at t he out p ut of t he

hor i zon t al p l ug- i n si gnal .
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Ci r cui t Anal ysi s of Readout Syst em

Th e f ol l owi ng anal ysi s of t he R ea dout Syst em di s-

cusses t h e oper at i on of eac h st age i n d et ai l . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ comp l et e

sc hemat i c of t h e R ead out Syst em i s s hown on t he di agr am
at t he r ear of t h i s manual .

T h e def i n i t i ons of sever al t er ms used i n t h i s descr i pt i on

of t h e R ea d out Syst em f ol l ow:

Char act er - ‘ c h ar act er i s ± si ngl e number , l et t er , or
symbol t h at i s di s p l ayed on t he cr t , ei t her al one or i n

combi nat i on wi t h ot h er c h ar act er s .

Wor d - ‘ wor d i s ma d e up of ± r el at ed gr ou p of c har act er s .

I n t he r eadout syst em, ± wor d can consi st of up t o t en
c har act er s .

F r ame- ‘ f r ame i s ± di s pl ay of al l wor ds f or ± gi ven
o per at i ng mode an d p l ug- i n combi nat i on . Up t o
ei g h t wor d s can be di spl ayed i n o n e f r ame .

Col umn - One of t he ver t i cal gr oups i n t h e c har act er
sel ect i o n mat r i x ( see Fi g . 3- 6) . Col umns C- Ÿ
( Col umn zer o) t o C- 10 ( col umn 10) can be ad -
d r essed i n t h e syst em.

Row- One of t he hor i zont al gr oups i n t h e c har act er
sel ect i on mat r i x ( Fi g . 3- 6) . Row R- 1 ( r ow 1) t o R - 10

( r ow 10) can be add r essed i n t h e syst em.

Ti me Sl ot - ‘ l ocat i on i n ± pul se t r ai n . I n t he R ea d out
Syst em, t h e pul se t r ai n consi st s of 10 negat i ve- goi n g
pul ses . Eac h of t hese t i me- sl ot s i s assi gned ±
number bet ween one and t e n . For exampl e, t h e f i r st
t i me- sl ot i s TS- 1 .

Ti mer . Ti mer U1000 est abl i s hes t he t i mi ng sequence
f or al l ci r cui t s wi t h i n t h e Readout Syst em. Th i s st age
p r oduces seven t i me- r el at e d out put wavef or ms ( see F i g .
3- 2) . The t r i a ngl e wavef or m pr oduced at pi n 6 f or ms t he
basi s f or t he r emai ni ng si gnal s . The basi c per i o d of t h i s
t r i angl e wavef or m i s about 250 mi cr osecon d s, as con-
t r ol l e d by RC net wor k C1021- R1021 . T h e t r i angl e
wavef or m i s cl i pped an d ampl i f i ed by U1000 t o f or m t he
t r ap ezoi dal out put si gnal at p i n 10 . The ampl i t ude of t h i s
out put si g nal i s exact l y 15 vol t s as d et er mi ne d by U1000
( exact ampl i t ude necessar y t o accur at el y enco d e d at a i n
pl ug- i n uni t s ; see Encod i ng t he Dat a) . The t r i gger out put
at p i n 5 pr ovi des t he swi t c h i ng si gnal f or t he t i me- sl ot
count er an d r eadout i nt ensi t y cont r ol 01018.

¹ :

	

¹ ¹

	

¹
l uf f lWAM,

¹

i w
Wi l l WAVATRI F

Pi n 10

Tr i gger
Pi n 5

Char act er
Scan
Pi n 16

– - ‘ Ç̄ s
Logi c
Bl a nk
Pi n 14

Channel
Swi t ch
OFF

Command
P i n 13
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200mV 200¼S

Readout t +6 V
I nt ensi t y
P i n 12

	

- 1

	

f f i l - F
NOTE : Test osci l l oscope ext e r n al l y t r i gger ed f r om c hannel
add r ess 4.

F i g . 3- 2 . Out put wavef o r ms of t i me r st age .
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Ci r cui t Descr i pt i on- 5440

Th e si gnal s at pi n 12, 13, 14, and 16 ar e pr od uced onl y

	

The next si gnal t o be p r oduced i s t he c hannel swi t c h of f
wh en t he t r i angl e wavef or m i s on i t s n egat i ve sl ope and t he

	

comman d	 at

	

pi n

	

13 .

	

Th i s

	

posi t i ve- goi ng

	

si gnal

	

di s-
t r apezoi dal wavef or m has r eac h ed t h e l ower l evel . The

	

connect s t he pl ug- i n si gnal s i n t he ver t i cal and h or i zont al
t i mi ng sequence of t h ese wavef or ms i s ver y i mpor t ant t o

	

def l ect i on syst em so t hat t he p l ug- i n uni t s do not cont r ol
t h e cor r ect o p er at i on of t h e r eadout syst em ( see ex p ande d

	

t h e posi t i o n of t he cr t beam dur i ng t he r ead out d i s p l ay .
wavef or ms i n F i g . 3- 3) . Th ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA–- Axi s bl an k at pi n 14 i s

	

Th i s si gnal i s al so connect e d t o t he d eci mal poi nt l ogi c
pr o d uced f i r st . Th i s negat i ve- goi ng si gnal dr i ves 01015

	

and c h ar act er p osi t i on count er st age and t he f or mat
wh i c h r emoves t h e cur r ent i n p ut f or t he i nt er f ace t o t he –-

	

gener at or st age . The r eadout u nbl ank i ng out p ut at p i n 12
Axi s Ampl i f i er t o bl an k t h e cr t bef or e t he di s p l ay i s

	

i s pr oduced next . Th i s cur r e nt i s con nect e d t o t he –- Axi s
swi t c hed t o t h e r ead out syst em. I t al so pr o d uces t he

	

Amp l i f i er t o unbl an k t he cr t t o t he i nt ensi t y l evel d et er -
st r obe pul se t h r oug h R1010, 01010 an d CR1013 t o si gn al

	

mi ned by READOUT i nt ensi t y co n t r ol R1000 . However ,
ot h er st ages wi t h i n t he r ead out syst em t o begi n t h e

	

01018 p r event s t he i nt ensi t y cur r ent f r om r eac h i ng t h e – -
se q uence necessar y t opr od uceachar act er . Thecol l ect or

	

Axi s Ampl i f i er unt i l t h e c har act er scan r amp at p i n 16
l evel of 01010 i s al so connect ed t o c h ar act er gener at or

	

begi ns i t s posi t i ve sl o pe . T h e c h ar act er scan r amp at pi n
No . 2, U1092 t h r oug h Ÿ1010- CR1010 . Thi s act i vat es

	

16 st ar t e d t o go negat i ve as t hi s t i mi ng se q uence began .
U1092 dur i ng t he q ui escent per i od of t he st r obe p ul se

	

The t r i angul ar c har act er scan r amp r uns negat i vel y f r om
( col l ect or of

	

01010 negat i ve) and

	

d i ver t s t he out p ut

	

about - 2 vol t s t o about - 8 . 5 vol t s, t h en r et ur ns bac k t o t he
cur r ent of r ow decoder U1035t or ow2 . Thepur pose of t hi s

	

or i gi nal l evel . Th i s wavef or m pr ovi des t h e scanni ng si gnal
conf i gur at i on i s t o p r ovent t he zer os l ogi c and memor y

	

f or t he c h ar act er gener at or st ages . Ful l c har act er sca n
st age

	

U1060

	

f r om

	

st or i ng

	

i ncor r ect d at a d ur i ng t he

	

ad j ust ment R1006 set s t h e do l evel of t h e c h ar act er scan
qui escent p er i od of t he st obe p ul se . When t h e st r obe pul se

	

r amp t o pr ovi d e comp l et e c h ar act er s on t h e di s p l ay .
goes p osi t i ve, CR1010 i s r ever se bi ased t o d i sconnect
01010 f r om U1092, an d al l ow t he r ow d ecoder t o oper at e
i n t he nor mal manner .

	

Th e t i mer st age op er at i o ns i n one of t wo modes, as
cont r ol l ed by t he di s p l ay s k i p l evel at p i n 4 . The basi c
mode j ust descr i bed i s ± condi t i o n t h at does not occur
unl ess al l t e n c har act er s of eac h wor d ( 80 c har act er s t ot al )

( 1088) 1449- 1 ¿

	

ar e d i spl ayed on t h e cr t . Un der t y pi cal co ndi t i ons onl y ±
5½

	

20 ¼S

	

f ew c har act er s ar e di s p l aye d i n eac h wor d . The d i spl ay
0 V

	

sk i p l evel at p i n 4 d et er mi nes t h e per i o d of t he t i mer out put
Char act er Scan	 s i gnal . When ± ch ar act er i s t o be gener at e d , p i n 4 i s LOand

Pi n 16

	

t h e ci r cui t op er at es as j ust d escr i bed . However , when ±
c h ar act er i s n ot t o be d i s p l aye d , ± —™ l evel i s ap pl i ed t o pi n
4 of U1000 t h r oug h CR1003 f r om t he d i spl ay s k i p
gener at or st age . Th i s si gnal causes t he t i mer t o s hor t en i t s
per i od of o per at i on t o about 210 mi cr osecon d s . The

5V

	

20¼S

	

wavef or ms i n F i g . 3- 4 s h ow t h e op er at i o n of t he t i mer

Z- axi s Logi c

	

st age when t h e d i s p l ay s k i p condi t i on occur s f or al l

OFF Command

	

p osi t i ons i n ± wor d . Not i ce t h at t h er e i s no out put at pi ns
Pi n 14

	

12, 13, 14, and 16 un d er t h i s con d i t i on . Th i s means t hat t he
cr t d i s p l ay i s not i nt er r upt ed t o di spl ay c har act er s . Al so

0 ½

	

not i ce t hat t he t r i angl e wavef or mat pi n 6 d oes not go as f ar
negat i ve and t hat t h e negat i ve por t i on of t he t r a p ezoi dal

1 ½

	

20¼S

	

wavef or m at pi n 10 i s s hor t er . Comp l et e det ai l s on

Ver t i cal and

	

o p er at i on of t h e di s p l ay- s k i p gener at or ar e gi ve n l at er .
Hor i zont al
Channel

Swi t ch OFF
Command	 0 V

Pi n 13

	

; Eg

200mV	 20¼S

Readout
I nt ensi t y

	

~+6 V
Pi n 12

NOTE : Test osci l l oscope ext er nal l y t r i gge r ed f r om chann el
addr ess 4 .

F i g . 3- 3 . Det ai l of out put at p i ns 12, 13, 14 and 16 of 01000 .

3- 8

READOUT i nt ensi t y cont r ol R1000 set s t h e i n t ensi t y of
t h e r eadout di s p l ay i nde p en d ent l y of t h e I NTENSI TY
cont r ol . Th e READOUT i nt e nsi t y cont r ol al so pr ovi d es ±

means of t ur ni ng t he r ead out syst em of f when ± r eadout
di spl ay i s not d esi r ed . Wh e n R1000 i s t ur ned f ul l y coun-
t er cl ockwi se, swi t c h S1000 opens . The cur r ent t o p i n 11 of
01000 i s i nt er r u pt ed an d , at t he same t i me, ± posi t i ve
vol t age i s a pp l i e d t o p i n 4 t h r oug h R1003 a n d CR1002 .
Thi s posi t i ve vol t age swi t c hes t he st age t o t he same
cond i t i o n t h at wer e p r esent under t h e d i s p l ay- s k i p co n-
di t i ons . Ther ef or e, t he cr t d i s p l ay i s not i nt er r upt ed t o
pr esent c h ar act er s . However , t i me- sl ot pul ses cont i nue t o

be gener at ed .
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NOTE: Test osci l l oscope ext er n al l y t r i gge r e d f r om wor d
addr ess 4 .

Ti me- sl ot
pul se 2
Pi n 13

Ci r cui t Descr i pt i on- 5440

Ti me- Sl ot Count er . Ti me- Sl ot Cou n t er U1025 i s ±

se q ue n t i al swi t c h t h at di r ect s t h e t r apezoi dal wavef or m

i n put at p i n 8 t o one of i t s 10 out put l i nes . Th ese t i me- sl ot

p ul ses ar e used t o i n t er r ogat e t h e pl ug- i n uni t s t o obt ai n

dat a f or t h e r ead out syst em. Th e t r i gger pul se at pi n 15

swi t c h es t h e t i me- sl ot count er t o t h e next out put l i ne ; t h e

out p ut si gnal i s se q uenced consecut i vel y f r om t i me- sl ot 1

t h r oug h t i me- sl ot 10 . F i g . 3- 5 sh ows t h e t i me- r el at i ons h i p

of t h e t i me- sl ot p ul ses . Not i ce t h at onl y one of t h e l i nes

car r i es ± t i me- sl ot pul se at any gi ven t i me . When t i me- sl ot

10 i s comp l et e d ± n egat i ve- goi ng end- of - wor d p ul se i s

p r o d uced at p i n 2 . Th e en d - of - wor d p ul se pr ovi des ± d r i ve

pul se f or t h e c h an n el count er an d al so pr ovi des an

enabl i ng l evel t o t h e di s p l ay- s k i p gener at or dur i ng t i me-

sl ot 1 onl y . Th e end- of - wor d p ul se al so r eset s t h e d eci mal

poi nt l ogi c and zer os l ogi c .

Wor d Count er . Th e Wor d Count er , made up of t h r ee f l i p

f l o p s i n i nt egr at e d ci r cui t U1085, i s ± bi nar y count er t h at

pr o d uces t h e wor d a dd r ess code f or t h e col umn an d r ow

d ecoder st ages .

Th i s co d e i nst r uct s t h ese st ages t o sequent i al l y sel ect

and di spl ay t h e dat a f r om t h e pl ug- i ns . Th e i nput ch an nel

t h at i s di s p l yed wi t h each combi nat i on of t h e wor d addr ess

cod e i s gi ve n i n t h e di scussi on f or t h e appl i cabl e st ages .

( 1088) 1449- 12
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p ul se 1 OV
P i n 3

À

	

™ ™ 0 V

Ti me- sl ot

	

0 V
pul se 3
Pi n 12

Ti me- sl ot

	

0 V
pu l se 10

	

™

Pi n 4

NOTE: Test osci l l oscope ext e r nal l y t r i gger ed f r omwor d add r ess
4. Swee p r at e Én cal i br at e d . ¹

F i g . 3- 4 . Ti mer st age o p er at i on wh en di s p l ay- s k i p co nd i t i on

	

F i g . 3- 5 . Ti me r el at i ons h i p of t h e t i me- sl ot ( TS) pul ses p r od uce d
occur s .

	

by U1025 .
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Encodi ng The Dat a . Dat a i s conveye d f r om t h e Pl ug- i n

uni t s t o t he r eadout syst em i n t h e f or m of an a nal og code

havi n g up t o 11 cur r ent l evel s ( f r om zer o t o one

mi l l i amper e i n 100 mi cr oamp er e st eps) . The c har act er s

t hat can be sel ect ed by t he e ncode d dat a ar e s h own on t h e

c h ar act er sel ect i on mat r i x ( see F i g . 3- 6) . Eac h c har act er

r e q ui r es t wo cur r ent s t o d ef i ne i t ; t hese cur r ent s ar e

i d ent i f i ed as t hecol umn cur r ent andt h er owcur r ent wh i c h

cor r es p on d t o t he col umn a nd r ow of t he mat r i x . The

col umn a nd r ow dat a i s encoded by r esi st i ve p r ogr ammi ng

i n t he p l ug- i n uni t s . The r esi st or s ar e co n nect ed bet ween

t he t i me- sl ot l i nes an d t h e r ow or col umn l i nes .

Ci r cui t Descr i p t i o n - 5440

The col umn anal og dat a encode d by t he pl ug- i n uni t

can be mo d i f i e d by at t e n uat or pr obes connect ed t o t he

i nput co nn ect or s of ver t i cal p l ug- i n uni t s . A speci al co d i ng

r i ng ar oun d t h e i n p ut connect or of t he p l ug- i n uni t senses

t h e at t enuat i on r at i o of t he pr obe ( wi t h r ea d out - coded

pr obes onl y) . The p r obe cont ai nszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r esi st or t hat causes

ad d i t i onal col umn cur r ent . For exampl e, i f ± 10 §

at t e nuat or pr obe i s connect ed t o ± p l ug- i n wi t h t h e codi ng

f or 100 mi cr ovol t s, an addi t i o n al uni t of cur r e n t i s a d ded t o

t he col umn a nal og dat a d ur i n g TS- 1 . Si nce t wo uni t s of

cur r e n t wer e encode d i n F i g . 3- 7, t h i s a dd i t i onal cur r ent

r esul t s i n ± t ot al of t h r ee u n i t s of col umn anal og cur r ent

d ur i n g t h i s t i me- sl ot .

The ampl i t u d e of t he t i me- sl ot pul ses i s exact l y - 15

vol t s as det e r mi ned by t he t i mer st age . Ther ef or e, t h e

	

Ref er r i n g t o t he c h ar act er sel ect i on mat r i x, t h r ee uni t s

r esul t a n t out put f r om t he pl ug- i n uni t s can be accur at el y

	

of col umn cur r ent , al ong wi t h t h e t wo u n i t s of r owcur r ent ,

cont r ol l e d by t he pr ogr ammi n g r esi st or s i n t h e p l ug- i n

	

i n d i cat es t h at t he pr ef i x s houl d be r educe d . Si nce t h i s

uni t s .

	

i nst r uct i on occur s i n t he same t i me- sl ot t hat pr evi ousl y

i ndi cat e d t h at t wo zer os s h oul d be a d ded t o t he d i spl ay,

a nd onl y one i nst r uct i on can be encoded dur i ng ± t i me-

Fi g . 3- 7 ‘ s hows an i deal i ze d cur r ent wavef or mof r ow

	

sl ot , t he zer os d o not a pp ear i n t he di spl ay . T h e cr t r eadout

anal og dat a, wh i c h r esul t s f r om t h e 10 t i me- sl ot pul ses .

	

now c hanges t o 1 mV .

Eac h of t he r ow l evel s of cur r ent s h own i n t hese

wavef or ms cor r es pond t o 100 mi cr oamper es of cur r ent .

The r ow number s on t h e l ef t si de of t h e wavef or m

cor r es po nd t o t he r ows i n t he c har act er sel ect i on mat r i x

s h own i n F i g . 3- 6 . The r ow anal og dat a i s connect e d bac k	 Ti me- Sl ot - i -

t o t he Rea d out Syst em Vi a co n t act ’ 28 of t he p l ug- i n

	

R\ , 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 1 10

i nt er f ace . I d eal i ze d col umn cur r ent wavef or ms at cont act

	

RR, 2~
‘ 28 of t he p l ug- i n i nt er f ace ar e s hown i n F i g . 3- 7 ’ .

R- 3

R- 4

Ref er r i ng t o t h e c har act er sel ect i on mat r i x, t wo uni t s of

	

R- 5

col umn cur r ent , al ong wi t h t h e t wo uni t s of r ow cur r ent

	

R- 6

enco d ed d ur i ng TS- 1, i n d i cat es t h at t wo zer os s houl d be

	

R- 7

a d d e d t o t h e d i s p l ay . One uni t of col umn cur r e n t d ur i ng

	

R- 8

TS- 2, al ong wi t h t he one uni t of cur r ent f r om t he r ow

	

R- 9

out put , i nst r uct s t he Readout syst em t o a dd an i nver t

	

R- 10 ( ‘ )
ar r ow t o t h e di spl ay .

No col umn cur r ent out p ut d ur i ng TS- 3 mea ns no

	

Ti me- Sl ot - 3 .

di spl ay on t he cr t ( see Di spl ay- S k i p Gener at or f or f ur t her

	

ÂC- 0 1

	

1

	

1

	

2

	

3

	

4

	

5

	

6

	

7

	

8

	

9

	

10

i nf or mat i o n ) . Two uni t s of col umn cur r ent ar e encode d

	

Â - 1

dur i ng TS- 4 . T h er e i s no r ow cur r ent e n co d ed dur i ng t hi s

t i me- sl ot , t h i s r esul t s i n t h e n umer al 1 bei ng di s p l aye d on

	

Â- 2

	

™

t h e cr t . Nei t h er r ow or col umn a n al og dat a i s enco d e d

	

Â- 3

dur i ng t i me- sl ot s 5, 6, and 7 . Dur i n g TS- 8 t wo uni t s of

	

C- 4

col umn cur r ent an d t h r ee u n i t s of r ow cur r e n t ar e

	

C- 5
¹

e ncode d . Th i s addr esses t he ¼ pr ef i x i n t he c har act er

	

C- 6-

sel ect i on mat r i x . The f i nal dat a out p ut i s pr ovi d ed f r om

	

C- 7

	

¹

TS- 9 : t h r ee u n i t s of col umn cur r ent an d f our uni t s of r ow

	

C- 8

	

¹
¹

c u r r ent cause ± V ( vol t s) t o be di s p l ayed . The r esul t a n t cr t

	

Â- g

	

¹

r eadout i s 100 ¼V.

	

Â- 10

	

¯

	

( ’ ™

Pr ogr amf or 100 ¼V, i nver t ed , cal i b r at ed ( un cal i br at e d op er at i o n

shown by shade d ar ea)
1260- 41

F i g . 3- 7 . I deal i zed cur r ent wavef or ms of : ( ‘ ) Row a nal og d at a,
( ’ ) Col umn a nal og d at a .
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L i k ewi se, i f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 100§ r eadout - coded p r obe i s connect ed

	

Di spl ay- Sk i p Gener at or . The Di s p l ay- Sk i p Gener at or ,

	

'

t o t he i n put of t h e p l ug- i n un i t , t he col umn cur r ent d ur i ng

	

Q1040- Q1048- Q1050- Q1052

	

mo n i t or s

	

t h e

	

t i me-

TS- 1

	

i s i ncr eased t wo uni t s f or ± t ot al of f our uni t s of

	

mul t i p l exe d col umn dat a at t h e out p ut of t he col umn dat a

col umn cur r ent . Thi s a d dr esses an i nst r uct i on i n t he

	

swi t c h dur i ng eac h t i me- sl ot , t o det er mi ne i f t he i nf or ma-

c har act er sel ect i on mat r i x, wh i c h r educes t he p r ef i x an d
	 t i onat t h i s poi nt i s val i d d at a t hat s h oul d r esul t i n ± cr t

	

,

ad d s one zer o t o t he di s pl ay . The r esul t a nt cr t r eadout wi t h

	

di s p l ay . The vol t age at t he base of 01040 ’ i s set by di vi d er

t he pr evi ous p r ogr am i s 10 mV.

	

CR1040- CR1041- R1046- R1047- R1048 . Qui escent l y, t h er e
i s about 100 mi cr oamp er es of cur r ent f l owi ng t h r oug h
R1040 f r om 01056 and t h e zer os l ogi c an d memor y st age

	

'

Twoot h er l i nesof i nf or mat i on ar econnect ed f r omeac h	 ( pur pose of t h i s q ui esce nt cur r ent wi l l be di scusse d i n

pl ug- i n compar t ment t o t he r eadout syst em. Th e col umn

	

con nect i on wi t h t h e zer os l ogi c and memor y st age) . Th i s

and r ow anal og dat a f r om c h annel 2 of ± d ual - c h an nel

	

cur r ent bi ases 01040 ‘ so t hat i t s base i s about 0 . 2 vol t

p l ug- i n ar e co nn ect ed t o t he r eadout syst em t h r oug h	 mor eposi t i ve t han t h e base of 01040 ’ i n t he absence of

	

,

co n t act s ‘ 24 an d ’ 24 of t h e p l ug- i n i nt er f ace, r es p ect i ve-

	

col umn dat a . Ther ef or e, si nce 01040‘ an d 01040 ’ ar e
connect e d as ± compar at or , Q1040A and r emai n on unl ess

~ ³	 i t s base i s p ul l ed mor e negat i ve t hat t he base of 01040 ’ .
Th e an al og d at a out put f r om t he col umn dat a swi t c h

Col umn and Row Dat a Swi t c hes . Th e r eadout dat a f r om

	

pr o d uces a O. 5- vol t c hange at t he base of 01040 ‘ f or eac h

t h e pl ug- i n uni t s i s connect e d t o t he col umn an d r ow d at a

	

uni t of col umn cur r ent t h at h as been en co d ed byt he p l ug-

swi t c h st ages . ‘ col umn- dat a l i ne and ± r ow- d at a l i ne

	

i n uni t . Ther ef or e, wh enever any i nf or mat i on a pp ear s at

	

'

convey anal og dat a f r om eac h of t he ei g ht d at a sour ces

	

t he out p ut of t h e col umn d at a swi t c h , t he base of Q1040A

( t wo c hannel s f r om eac h	 of t h e t h r ee

	

pl ug- i n com-

	

i s pul l ed mor e negat i ve t han t he base of 01040 ’ , r esul t i ng

par t ment s and t wo ext er nal c han nel s, Op t i on 3) .

	

i n ± negat i ve ( LO) di s p l ay- s k i p out put t o t h e t i mer st age
t h r oug h Q1052 . Recal l t hat ± LOwas necessar y at t heski p '
i n p ut of t he t i mer so i t coul d p er f or m t he comp l et e

The col umn dat a swi t c h U1040 and t he r ow dat a swi t c h	 se q uence necessar y t o di s p l ay ± ch ar act er .

U1030 r ecei ve t he wor d add r ess code f r om t h e wor d
count er . Th i s bi nar y co d e d i r ect s t h e col umn d at a swi t c h	 Q1048- 01050 al so p r ovi de di s p l ay- s k i p act i on . The
and t h e r ow d at a swi t c h as t o wh i c h ch a nn el s h oul d be t h e

	

end- of - wor d l evel connect ed t o t h ei r emi t t er s t h r oug h
sour ce of t he r ead out dat a . Tabl e 3- 1 gi ves t he ei gh t

	

R1050 i s LO onl y d ur i ng TS- 1 . Th i s means t hat 01048-
combi nat i ons of t he wor d ad d r ess co d e and t he r esul t ant

	

01050 ar e enabl e d onl y dur i ng TS- 1 . Th ese t r ansi t or s

	

.
c hannel i s sel ect ed wi t h eac h combi nat i on . These st ages

	

al l ow t he zer o l ogi c an d memor y st age t o gener at e ±
have ei g ht i n put s and pr ovi de ± si ngl e t i me- mul t i p l exe d

	

d i s p l ay- s k i p si gnal d ur i ng TS- 1 when i nf or mat i on t hat i s
out p ut at p i n 7, wh i c h i ncl u d es t h e i nf or mat i on f r om al l of

	

not t o be di s p l aye d on t he cr t h as been st or ed i n memor y

t he i nput c hannel s . Si x of t h e ei g ht i n put s t o eac h st age

	

( f ur t her i nf or mat i o n i s l at er gi ven un d er Zer os Logi c an d	 '
or i gi nat e i n t h e p l ug- i n u n i t s ; t h e sevent h and ei g ht h

	

Memor y di scussi on) .
i n p ut s come f r om an o pt i on al ext er nal access j ac k .

3- 1 2

Tabl e 3- 1

WORD ADDRESS CODE

Pi n 8

	

Pi n 9

	

Pi n 12

	

Chan nel
U1075 U1075 ™ U1075

	

Sel ect ed

LO

	

LO

	

LO

	

Ch an nel 2 L ef t Ver t i cal
LO	 LO

	

HI

	

Ch annel 1 Lef t V er t i cal
LO

	

HI

	

L O

	

Channel 2 Ri ght Ver t i cal
LO

	

HI

	

Hl

	

Channel 1 Ri ght Ver t i cal

HI

	

LO

	

LO

	

Ch annel 2 Hor i zont al
HI

	

LO

	

HI

	

Ch annel 1 Hor i zont al

HI

	

HI

	

LO

	

Ch annel 2 Ext er nal Access

HI

	

HI

	

™- 1 ™

	

Ch annel 1 Ext er nal Access

Col umn and Row Decoder . The Col umn Decoder
U1070 an d Row Deco der U1035 sense t he mag n i t ud e of
t he anal og vol t ages at t hei r i n p ut s an d p r o d uce ± bi nar y
out put on one of t en l i nes cor r es p ondi ng t o t h e col umn or
r ow d at a wh i c h was encoded by t he pl ug- i n uni t . These
out put s p r ovi d e t he col umn d i gi t al dat a and r ow di gi t al
dat a, wh i c h i s used by t he c har act er gener at or st ages t o
sel ect t h e d esi r ed c har act er f or d i spl ay on t h e cr t . The
col umn and r ow dat a i s al so used t h r oug h out t he r eadout
syst em t o per f or mot her f u nct i ons . The i n p ut cur r ent at p i n
9 of t he col umn decoder st age i s st eer ed t o onl y one of t he
t en col umn d i gi t al d at a out p ut s . Wh en ± d i s p l ay- s k i p
si gnal i s p r ese nt ( col l ect or of 01052 HI ) , pi n 9 i s pul l ed HI
t h r oug h CR1052 . Th i s ensur es t hat no cur r ent i s con-
nect ed t o t he c har act er gener at or st age un d er t h i s condi -
t i on . Not i ce t h e cor r es p on d i ng i n p ut on t h e r ow d ecoder .
Th i s i n put i s con nect ed t o gr ound and causes one of t he
t en r ow out p ut s t o sat ur at e t o gr ound .

¹

¹
¹
¹
¹
¹
¹

¹ ¹
¹
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Zer os Logi c and Memor y . T h e Zer os L ogi c an d Memor y

	

col umn decoder t h r oug h Q1056 t o a dd o n e uni t of cur r ent

st age, 01060, st or es d at a encoded by t h e p l ug- i n uni t s t o

	

at t h e i nput of t h e col umn decoder . Th i s p r oduceszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± zer o

p r ovi d e zer os- ad d i ng an d p r ef i x- s h i f t i ng l ogi c f or t h e

	

af t er t h e c h ar act er di s p l ayed on t h e cr t d ur i ng TS- 4 .

r eadout syst em. Th e st r obe pul se at p i n 15 goes posi t i ve

	

Dur i ng TS- 6, memor y ’ i s i nt er r ogat ed t o see i f anot h er

wh e n t h e d at a h as st abi l i ze d an d can be i ns pect ed . T h i s

	

zer o s h oul d be ad d e d . I f anot h er zer o i s necessar y, ±

act i vat es t h e zer os l ogi c an d memor y st age so i t can st or e

	

secon d posi t i ve out p ut i s p r oduced at pi n 7, wh i c h agai n

t h e enco d e d d at a . ‘ bl oc k r e p r esent at i on of t h e memor y

	

r esul t s i n ± col umn 1 out put f r om t h e col umn d ecoder and

se q uence i s s h own i n F i g . 3- 8 . I f t h e pl ug- i n uni t encodes

	

± second zer o i n t h e cr t d i s p l ay .

dat a f or col umn 1, 2, 3, 4, or 10 of r ow 3, t h e a p p r opr i at e

memor y ( or memor i es) i s set .

F i nal l y, memor y C i s i n t er r ogat e d d ur i ng TS- 8 t o obt ai n
i nf or mat i on on wh et h er t h e p r ef i x s h oul d be r educed, or

I f dat a i s enco d e d , ± negat i ve- goi ng pul se i s co nn ect ed	 l ef t at t h e val ue wh i c h was encoded . I f dat a has been

t o t h e base of 01050 i n t h e di s p l ay- s k i p gener at or t o

	

e n co d e d wh i c h cal l s f or ± r e d uct i o n i n pr ef i x, ± negat i ve-

pr oduce ± d i spl ay- s k i p out p ut . Si nce t h e i n f or mat i on t h at

	

goi ng out put l evel i s p r oduced at p i n 7 . Th i s negat i ve l evel

i s enco d e d i s onl y p r ovi d e d t o set t h e memor i es an d not

	

subt r act s one uni t of col umn cur r ent f r om t h e d at a at t h e

i n t en d ed t o be di s p l aye d on t h e cr t at t h i s t i me, t h e di s p l ay-

	

i n p ut t o t h e col umn decoder . Not i ce on t h e c h ar act er
s k i p out p ut pr event s ± r eadout d i spl ay i f t h i s encodi n g

	

sel ect i on mat r i x of F i g . 3- 6 t h at ± r e d uct i on of one col umn

occur s i n TS- 1 .

	

wh en r ow 4 i s p r ogr ammed r esul t s i n ± one u ni t r educt i on

of t h e pr ef i x . For exampl e, wi t h t h e 100 ¼V pr ogr am, i f d at a

was r ecei ved f r om t h e p l ug- i n cal l i ng f or ± r e d uct i on i n
Dur i n g TS- 5, memor y ‘ i s i nt er r ogat e d . I f i nf or mat i on

	

pr ef i x, t h e cr t r ead out woul d be c h anged t o 1 mV ( zer os

i s st or e d i n t h i s memor y, ± posi t i ve- goi ng out put i s

	

del et e d by pr ogr am; see Enco d i ng t h e Dat a, d i scusse d
p r o d uce d at p i n 7 . T h i s pul se i s connect ed t o p i n 10 of t h e

	

ear l i er i n t h i s sect i o n ) .

Col umn 1

Col u mn 2

	

13

Col umn 3 10 Memo ry

C

( Redu ce

Col u mn 4

	

11

	

pr ef i x)

Col umn 10

12

14

Row 3

	

16 4~ - - f i -

	

Enab l e t o al l memor i es

Wor d Tr i gger

	

9<

	

Reset t o al l memor i es

I n t er r ogat i o n pu l ses

Ti me- Sl ot 5

	

Ti me- Sl ot 6

	

Ti me- Sl ot 8

	

Ti me- Sl ot 1

Me mo r y
‘

( Add ' 0' )

’

	

Š
( Add ' 0' )

¹

	

¹

Memor y
D

F i g . 3- 8 . Bl oc k r e pr ese n t at i o n of memor y sequence i n 01060 .

Ci r cui t Descr i pt i on- 5440

( Bl ank)
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Ci r cui t Descr i p t i on- 5440

Th e 100 mi cr oamp er es of q ui esce nt cur r ent t h r oug h
R1041, p r ovi d ed by Q1056 ( see Di s p l ay- Sk i p Gener at or ) ,
al l ows t h e p r ef i x t o be r e d uced f r omzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¼( 200 mi cr oamp er es
col umn cur r ent ; col umn 2) t o m ( 100 mi cor amp er es
col umn cur r ent ; col umn 1) . ( Not i ce t hat i f t he p r ef i x
p r ogr am i s r educe d f r om col umn 1 t o col umn zer o, t he
r ead out syst em d oes not di s p l ay ± ch ar act er at t h i s
r ead out l ocat i on . )

‘ f ur t her f unct i on of t h e zer os l ogi c i s t h e bl an k
f u nct i o n . I f t e n uni t s of col umn cur r ent ar e encoded al ong
wi t h t wo uni t s of r ow cur r ent ( r ow 3, col umn 10) , t h e zer o
l ogi c pr od uces ± n egat i ve- goi ng out put pul se at p i n 1 of
U1060 . Th i s pul se l ast s unt i l t he end of TS- 10 . P i n 1 of
U1060 i s connect ed t o t he base of 01018 t h r oug h R1020 .
Wh en t ur ned on, 01018 p r event s t he r eadout i nt ensi t y
cur r ent f r om r ead i ng t he –- Axi s Ampl i f i er .

The en d - of - wor d si gnal f r om t he t i me- sl ot count er i s
connect ed t o p i n 9 of U1060 t h r oug h C1065. At t he end of
eac h wor d of r eadout i n f or mat i on, t h i s p ul se goes LO. Th i s
er ases t he f our memor i es i n t hezer os l ogi cand memor y i n
pr e p ar at i on f or t he dat a t o be r ecei ved f r om t he next
c h annel .

Char act er Gener at or s . The Char act er Gener at or st age
consi st s of f i ve si mi l ar i nt egr at ed ci r cui t s U1090- U1098,
wh i c h gener at e t he § ( hor i zont al ) and ¥ ( ver t i cal ) out p ut s
at pi ns 16 and 1 r espect i vel y, t o p r oduce t he c har act er
d i s pl aye d on t he cr t . Eac h i nt egr at ed ci r cui t can p r o d uce
10 i ndi vi d ual c h ar act er s . U1090wh i c h i s d esi gnat ed ast he
" n umer al s" c har act er gener at or can pr oduce t he
n umer al s 0 t h r oug h 9 s h own i n r ow 1 of t he char act er
sel ect i on mat r i x ( Fi g . 3- 6) . U1092 can pr o d uce t he sym-
bol s s hown i n r ow 2 of t he c h ar act er sel ect i on mat r i x and
U1094 pr o d uces t h e p r ef i xes and some l et t er s of t h e
al p habet t h at ar e used as p r ef i xes i n r ow 4 . U1096 an d
U1098 p r oduce t he r emai ni ng l et t er s of t he al p habet
s h own i n r ows 5 and 6 of t he char act er sel ect i on mat r i x . Al l
of t h e c h ar act er - gener at or st ages r ecei ve t h e col umn
di gi t al dat a f r om col umn d ecoder U1070 i n p ar al l el .
However , onl y one of t he c h ar act er gener at or s r ecei ves
r ow dat a at ± par t i cul ar t i me and onl y t he st age t h at
r ecei ves bot h r r ow an d col umn dat a i s act i vat ed . For
exampl e, i f col umn 2 i s enco d ed by ± p l ug- i n un i t , t he f i ve
c h ar act er gener at or s ar e en abl ed so t hat ei t h er a 1, <, ¼, V,
or an • can be p r oduced . However , i f at t he same t i me r ow
4 h as al so been encode d by t he pl ug- i n uni t , onl y t he p r ef i x
c h ar act er ge ner at or U1094 wi l l pr oduce an out p ut t o r esul t
i n ± ¼ di s p l aye d on t h e scr een . Th i s i n t egr at ed ci r cui t
pr ovi des cur r ent out put s t o t he f or mat ge ner at or , wh i c h
pr oduce t h e sel ect ed c har act er on t h e cr t . I n ± si mi l ar
ma nn er , any of t he 50 c har act er s s hown i n t he c har act er
sel ect i o n mat r i x can be d i s p l aye d by cor r ect addr essi ng of
t he r ow and col umn .

Deci mal Poi nt Logi c and Char act er Posi t i on Count er .
Deci mal Poi nt Logi c an d Ch ar act er Posi t i on Count er
U1080 per f or ms t wo f unct i ons . The f i r st f unct i on i s t o
pr od uce ± st ai r case cur r ent , wh i c h i s ad de d t o t he §
( h or i zont al ) si gnal t o s p ace t he c har act er s hor i zont al l y on
t he cr t . Af t er eac h ch ar act er i s gener at e d , t he n egat i ve-
goi n g edge of t he c hannel swi t c h OFF si gn al at p i n 5
ad va nces t he c h ar act er posi t i o n cou nt er . T h i s p r oduces ±
cur r ent st ep out p ut at pi n 3 wh i c h , wh en ad d ed t o t he §
si gnal , causes t he next c h ar act er t o be di s p l aye d one
c h ar act er s pace t o t h e r i g h t . Th i s st age ca n al so be
ad vanced when ± s p ace i nst r uct i on i s enco d ed by t he
p l ug- i n uni t so t hat ± s p ace i s l ef t bet ween t h e d i spl ayed
c har act er s on t he cr t . Row 10 i nf or mat i on f r om t he r ow
decoder i s co n nect ed t o p i n 4 of U1080 t h r oug h U1083 .
Wh en r ow 10 and col umn 0 i s e n coded, t he out p ut of t h i s
st age ad va n ces one st ep t o move t he next c har act er
anot her s pace t o t he r i gh t . However , un d er t h i s co ndi t i on,
no d i s pl ay i s p r o d uced on t he cr t d ur i ng t h i s t i me- sl ot ,
si nce t h e c har act er gener at or s ar e not act i vat e d .

Ti me- sl ot pul ses 1, 2, and 3 ar e al so co nnect ed t o p i n 4
of U1080 t h r oug h VR1080, VR1081, an d VR1082 r espec-
t i vel y and R1088, R 1082 . Th i s conf i gur at i on ad d s ± s p ace
t o t he di spl ayed wor d dur i ng t i me- sl ot s 1, 2, an d 3 even i f
i nf or mat i on i s n ot enco d ed f or di spl ay dur i ng t hese t i me-
sl ot s . Wi t h t h i s f eat ur e, t h e i n f or mat i on t hat i s d i spl ayed
dur i ng TS- 4 ( 1- 2- 5 dat a) al ways st ar t s i n t he f our t h
ch ar act er posi t i on whet h er d at a h as been di s p l ayed i n t he
pr evi ous t i me- sl ot s or not . Ther ef or e, t he r esul t ant cr t
di spl ay d oes not s h i f t posi t i on as nor mal / i nver t or cal / Å· -
cal i n f or mat i on i s enco ded by t h e p l ug- i n . Th e en d - of -
wor d pul se connect e d t o pi n 8 of U1080 t hr oug h C1080
r eset s t he c har act er posi t i on count er t o t h e f i r st c har act er
p osi t i on at t he end of eac h wor d .

The deci mal poi n t l ogi c por t i on of t h i s st age al l ows
deci mal poi nt s t o be add ed t o t he cr t di s p l ay as e ncoded
by t he p l ug- i n un i t s . Wh e n r ow 7 i s encoded i n coi n-
ci dence wi t h col umns 3 t h r oug h 7 ( usual l y en code d

dur i ng TS- 1) , ± d eci mal poi nt i s pl aced at one of t h e f i ve
l ocat i ons on t he cr t i d ent i f i e d i n r ow 7 of t he c har act er
sel ect i on mat r i x ( F i g . 3- 6) . Th i s i n st r uct i on r ef er s t o t he
deci mal poi nt l ocat i on i n r el at i o n t o t he t ot al n umber of
c h ar act er s t h at can be di spl aye d on t he cr t ( see F i g . 3- 9) .
For exampl e, i f col umn 3 and r ow 7 ar e e n coded dur i ng
TS- 1, t he syst em i s i nst r uct ed t o p l ace ± deci mal poi nt i n
l ocat i on • ¿ . 3 . As s hown i n F i g . 3- 9, t h i s di s p l ays ± deci mal
poi n t bef or e t h e t hi r d c har act er t hat can be di s p l aye d on
t he cr t ( f i r st t h r ee t i me- sl ot s p r oduce ± sp ace whet her d at a
i s enco d ed or not , see pr evi ous par agr a p h) . T h e
si mul t aneous ap p l i cat i on of r ow 7 dat a t o t he ¥ - i np ut of
t he f or mat gener at or t h r oug h R1080 r ai ses t h e deci mal
poi nt so i t a pp ear s bet wee n t he d i s p l aye d ch ar act er s .
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Deci mal - poi nt l ocat i o n e n-
cod ed du r i n g t h i s t i me- sl ot
- - no d i sp l ay

Deci mal poi nt
l ocat i on No . 3

( col u mn 3)

F i r st possi bl e c har act e r d i s-
pl ayed on CRT at t h i s l oca-
t i o n

Deci mal poi nt
l ocat i o n No . 4

( col u mn 4)

F i r st number of meas ur e-
ment n or mal l y d i spl aye d at
t h i s l ocat i o n

Deci mal poi nt
l ocat i on No . 5

( col u mn 5)

Deci mal poi nt
l ocat i on No . 7

( col umn 7)

Deci mal poi nt
l ocat i on No . 6

( col u mn 6)

1260- 44

F i g . 3- 9 . Readout wor d r el at i ng 10 possi bl e c h ar act er l ocat i o n s
t o t h e deci mal poi nt i nst r uct i o n s t h at can be enco d e d , an d t h e
r esul t ant CR T d i spl ay .

Wh en deci mal - p oi nt dat a i s enco d e d , t h e cr t i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÅÀ-

bl an k ed so ± r ea d out di s p l ay i s pr esent e d . However , si n ce

r ow 7 does n ot act i vat e any of t h e f i ve c h ar act er

gener at or s, t h e cr t beam i s not d ef l ect e d but i nst ead

r emai n s i n ± f i xed posi t i o n t o di s p l ay ± deci mal poi n t

bet ween t h e c h ar act er al o n g t h e bot t om l i ne of t h e r ea d out

wor d . Af t er t h e d eci mal poi nt i s p r o d uce d i n t h e addr essed

l ocat i on, t h e cr t beam r et ur n s t o t h e l ocat i on i ndi cat ed by
t h e c h ar act er posi t i on cou n t er t o p r oduce t h e r emai nder

of t h e di s p l ay .

Ci r cui t Descr i p t i on- 5440

For mat Ge n er at or . Th e § an d ¥ def l ect i on si g n al s

pr o d uced by t h e c h ar act er gener at or st age, ar e connect ed

t o p i ns 2 a n d 7, r espect i vel y, of F or mat Gener at or U1100 .

T h e wor d addr ess co d e f r om t h e wor d count er i s al so

connect e d t o p i ns 1, 8, a n d 15 of t h i s st age . Th e wor d

addr ess co d e d i r ect s t h e For mat Ge n er at or t o ad d cur r ent

t o t h e § an d ¥ si g n al s t o def l ect t h e cr t beamt o t h e ar ea of
t h e cr t t h at i s associ at e d wi t h t h e p l ug- i n c h annel t h at

or i gi nat e d t h e i n f or mat i on ( see F i g . 3- 1) .

I n a d di t i o n , t h e c h ar act er p osi t i o n cur r ent f r om t h e
d eci mal poi nt l ogi c and c h ar act er posi t i on st age i s added

t o t h e § ( h or i zo n t al ) i n p ut si gnal t o space t h e c h ar act er s

hor i zont al l y on t h e cr t ( see pr evi ous di scussi on) . Th e

c h an n el swi t c h OFF si gnal at p i n 13 act i vat es t h i s st age

wh en ± ch ar act er i s t o be d i spl aye d on t h e cr t . Ver t i cal

s p aci ng a d j ust ment , R118, set s t h e se p ar at i o n bet ween

t h e u p per and l ower r eadout di s p l ays .

¥ - Out p ut Ampl i f i er . Th e ¥ - Out p ut Ampl i f i er at p i n 6 of

U1100 i s connect e d t o t h e ¥ - Out p ut Amp l i f i er Q1100 . Th i s
st age p r ovi d es ± l ow i mp edance l oa d f or t h e f or mat

gener at or wh i l e pr ovi di ng i sol at i o n bet wee n t h e r ea d out

syst em a n d t h e ver t i cal amp l i f i er .

§ - Out p ut Ampl i f i er . Th e § - Out p ut Ampl i f i er Q1110

o p er at es si mi l ar l y t o t h e ¥ - Out p ut Ampl i f i er . I t pr ovi d es
t h e h or i zont al d ef l ect i on f r om t h e r ea d out si gnal avai l abl e

at p i n 4 of U1100 . Hor i zont al posi t i on i s cont r ol l e d by

R1110, wh i c h ch a n ges t h e emi t t er cur r ent of 01110 .

Hor i zont al c h an n el swi t c h U1130 nor mal l y passes
si g n al s f r om t h e hor i zo n t al p l ug- i n connect or t o t h e
hor i zo n t al amp l i f i er wi t h uni t y gai n . Wh e n t h e c h a n nel

swi t c h OFF si gnal i s gener at e d by t i mer U1000, t h e
c h annel swi t c h subst i t ut es t h e h or i zont al r eadout si g n al
f or t h e hor i zont al p l ug- i n co nn ect or si gnal .
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MAI NTENANCE
Th i s sect i o n of t h e ma n ual co n t ai n s i nf or mat i on f or per f or mi n g pr even t i ve mai nt ena n ce,

t r oubl es h oot i n g, and cor r ect i ve mai n t ena n ce f or t h i s i n st r ume n t .

PREVENTI VE MAI NTENANCE

Pr event i ve mai nt e n a n ce consi st s of cl eani ng, vi sual i ns p ect i on, l ubr i cat i on, et c . Pr event i ve

mai nt ena nce per f or med onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r egul ar basi s may p r event i nst r ument br ea kd own and wi l l i mpr ove t he

r el i abi l i t y of t he i n st r ume n t . The sever i t y of t he envi r onme n t t o wh i c h t h i s i nst r ume n t i s sub j ect ed

det er mi nes t he f r e q uency of mai n t enance . ‘ co nve n i ent t i me t o per f or m pr event i ve mai n t enance i s

pr ecedi n g ad j ust ment of t he i nst r ume n t .

CAB I NET REMOVAL

	

Ext er i or

WA RN I NG

	

Loose dust accumul at ed on t h e f r ont p anel ca n be

r emoved wi t h ± sof t cl ot h or smal l b r us h . Di r t t hat r emai ns

Danger ous

	

vol t ages

	

exi st

	

at

	

sever al

	

poi nt s

	

ca n be r emoved wi t h ± sof t cl ot h dampened wi t h ± mi l d

t hr oug hout t h i s i nst r ument . Wh en t he i nst r ument i s

	

det er gent a nd wat er sol ut i on . Abr asi ve cl eaner s s houl d

ope r at ed wi t h t he cover s r emoved, do not t ouc h

	

n ot be used .

ex posed connect i ons or component s . Some t r an-

si st o r s have vol t ages pr esent on t hei r cases .

	

I nt er i or
Di sconnect power bef or e cl eani ng t hei nst r ument or

r e pl aci ng par t s .

	

Dust i n t he i n t er i or of t he i nst r ument s h oul d be

r emove d occasi onal l y due t o i t s el ect r i cal co nd uct i vi t y

u n der h i g h - h umi di t y co ndi t i o ns . The best way t o cl ea n t h e

The cabi net si des ar e h el d i n p l ace by f our l at c hes . To

	

i n t er i or i s t o bl ow of f t he accumul at e d d ust wi t h d r y, l ow-

r emove t he cabi net si d es, t ur n t he l at c hes 90 degr ees an d

	

p r essur e ai r . Remove any d i r t wh i c h r emai n s wi t h ± sof t

pul l t he si des away f r om t he car r yi n g h a ndl e ; t he n , l i f t t he

	

br us h or acl ot h dampened wi t h ± mi l d det er ge n t a nd wat er

cabi net si d es away f r om t he i nst r ume n t . The cabi net

	

sol ut i o n . ‘ cot t on- t i p ped a pp l i cat or i s usef ul f or cl eani ng

bot t om i s h el d i n pl ace wi t h f our l at c hes a nd f o u r scr ews .

	

i n nar r ow spaces .

The cabi n et si d es p r ot ect t h i s i nst r ument f r om dust i n

	

Swi t c h Con t act s

t h e i nt er i or , and al so pr ovi d e pr ot ect i on t o p er so nn el f r om

	

Swi t c h cont act s and pads ar e d esi g ned t o o p er at e dr y
t he o per at i ng vol t ages p r ese n t . They al so r educe t he

	

f or t he l i f e of t he swi t c h . However , as t he swi t c h es ar e not
el ect r omag net i c r a d i at i o n f r om t h i s i nst r ument or i n-

	

seal ed, dust at t r act ed t o t h e cont r act ar ea may cause
t er f er ence t o t he di spl ay due t o ot her equi pment .

	

swi t c h cont act s t o become el ect r i cal l y noi sy . Cl eani ng

may be accompl i s hed by f l us h i ng t h e cont act ar ea wi t h
i so p r opyl al co hol or k el i t e ( 1 par t k el i t e t o 20 p ar t s wat er ) .

CLEANI NG

	

Do not use c hemi cal cl ea n i ng agent s t hat l eave ± f i l m or

t hat mi g h t d amage p l ast i c p ar t s . Do n ot use cot t o n swabs

Th i s i n st r ume n t s houl d be cl eane d as of t en as

	

or si mi l ar a pp l i cat or s t o appl y cl ea n i ng agent s, as t h ey

oper at i ng condi t i o ns r e q ui r e . Accumul at i on of d i r t on

	

t en d t o snag and l eave st r ands of cot t o n on swi t c h

compo nent s act s as an i ns u l at i ng bl an k et a nd pr eve n t s

	

cont act s . Shoul d i t become necessar y t o r emove ± swi t c h

ef f i ci ent h eat d i ssi pat i on wh i c h can cause over heat i ng

	

f or r e p l acement or cl ea n i ng, r ef er t o Compo n e n t Removal

and comp o ne n t br ea kdown .

	

and Repl aceme n t i n t h i s sect i o n .

CA UTI ON
VI SUAL I NSPECTI ON

Sect i on 4- 5440

Avoi d t he use of chemi cal cl eani ng agent s wh i ch

	

Th i s i nst r u me n t s h oul d be i ns pect e d occasi o n al l y f or

mi g h t damage t he p l ast i cs used i n t hi s i nst r ument . I n

	

suc h d ef ect s as b r o k en connect i ons, i mpr o per l y seat e d
par t i cul ar , avoi d c hemi cal s t hat cont ai n benzene,

	

semi co nd uct or s, d amage d ci r cui t boar d s, an d h eat -

t ol uene, xyl ene, acet one, or si mi l ar sol vent s .

	

damage d p ar t s .
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Mai nt e nance- 5440

Th e cor r ect i ve pr ocedur e f or most vi si bl e d ef ect s i s
obvi ous ; h owever , p ar t i cul ar car e must be t a k e n i f heat -
damage d compo n e n t s ar e f ou n d . Over h eat i n g usual l y
i ndi cat es ot h er t r oubl e i n t h e i nst r ument ; t h er ef or e, i t i s
i mpo r t ant t h at t h e cause of over h eat i n g be cor r ect ed t o
p r eve n t r ecur r ence of t h e damage .

Cam Swi t c h L ubr i cat i o n

LUBRI CATI ON

Ge n er al l y, t h er e ar e no comp o n ent s i n t h i s i nst r ume n t
t h at r equi r ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r egul ar l ubr i cat i o n pr ogr amdur i ng t h e l i f e of
t h e i nst r ument .

I n most cases, f act or y l ubr i cat i o n s h o u l d be ad e qu at e

	

I

	

1Ÿ Appl y

	

l ub r i ca n t

	

t o

	

t h e

	

dr um

	

j our nal s

	

an d
f or t h e l i f e of t h e i n st r ume n t . However , i f t h e swi t c h h as

	

mat i ng sur f ace i n t h e mount i ng bear i ngs .
bee n di sassembl ed f or r e p l aceme n t of swi t c h sub- p ar t s, ±
l ubr i cat i o n k i t co n t ai ni ng t h e necessar y l ubr i cat i n g
mat er i al s an d i n st r uct i ons i s avai l abl e t h r oug h any
Te k t r oni x F i el d Of f i ce . Or d er Te k t r oni x Par t No . 003- 0342-
01 . Ge n er al El ect r i c Ver si l u be® si l i co n e gr ease s h oul d be
ap p l i e d s p ar i n gl y so t h at t h e l ubr i ca n t does not get on t h e
co n t act s . Ref er t o F i g . 4- 1 f or l ubr i cat i on i n st r uct i ons .

SEMI CONDUCTOR CHECKS

Per i o d i c checks of t h e semi con d uct or s i n t h i s i nst r u-
me n t ar e not r ecommen d e d . Th e best c h ec k of semi co n -
d uct or per f or mance i s act ual o p er at i o n i n t h e i n st r ume n t .
Mor e det ai l s on c h ec k i n g semi co n duct or o p er at i o n ar e
gi ve n un der Tr o u bl es h oot i n g .

ADJUSTMENT AFTER REPAI R

Af t er any el ect r i cal comp o n e n t h as been r epl aced , t h e
a dj ust me n t of t h at par t i c u l ar ci r cui t s h oul d be c h ec k ed, as
wel l as t h e a d j ust me n t of ot h er cl osel y r el at e d ci r cui t s . Th e
Per f or ma n ce Ch ec k an d Ad j ust me n t p r ocedur e i n t h i s
ma nu al p r ovi d es ± qui c k an d conveni e n t mea n s of c h ec k -
i n g i n st r ume n t oper at i o n . I n some cases, mi n or t r oubl es
may be r eveal e d or cor r ect e d b y ad j ust me n t .

Appl y l u br i cant t o t h e wear sur f ace of t h e
i ndex wh eel .

Appl y l ubr i cant t o t h e i n d ex r ol l er and r ol l er
gui de i n t h e f r ont bear i ng . ‘ t h i n f i l m s h oul d

be a p p l i ed t o t h e i nner f ace of t h e det ent

spr i ngs i f mor e t h an one s p r i ng i s r e p l aced .

Ensur e t h at some l ubr i cant i s pr esent at t h e
i nt er f ace b et wee n t h e bear i ng and r et ai ner cl i p .

( 1481) 1967- 2

F i g . 4- 1 . Lub r i cat i o n p r oced u r e f or ± t y p i cal camswi t c h .
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Di agr ams

T h e f ol l owi n g i nf or mat i on i s pr ovi de d t o hel p t r oubl es h oot t h i s i n st r ume n t . I nf or mat i o n cont ai n e d

i n ot h er sect i ons of t h i s man ual s h oul d be used al ong wi t h t h e f ol l owi ng i n f or mat i o n t o ai d i n l ocat i n g t h e

def ect i ve component . An u n der st andi n g of t h e ci r cui t oper at i on i s ver y h el pf ul i n l ocat i n g t r ou b l es .

TROUBLESHOOTI NG AI DS

	

Wi r i ng Col or Code

Ci r cui t d i agr ams ar e gi ven on f ol dout p ages i n Sect i o n

8 . Th e comp one n t n umbe r an d el ect r i cal val u e of eac h

comp o n e n t i n t h i s i nst r ument i s s hown on t h e d i agr ams .

F i g . 4- 2 i l l u st r at es t h e basi n g co n f i gur at i o n s f or al l

semi conduct or s used i n t h i s i nst r ument . Some pl ast i c

Ci r cui t - Boar d I l l ust r at i ons

	

case t r ansi st or s have l ead co n f i gur at i o n s t h at do n ot agr ee

wi t h t h ose s hown h er e . I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r epl acement t r a n si st or i s made

Ci r cui t - boar d i l l ust r at i ons ar e s hown on t h e f ol dout

	

by ± di f f er e n t manuf act u r er t h a n t h e or i gi nal , c h ec k t h e

page p r eced i ng t h e associ at e d di agr am. Eac h boar d -

	

manuf act u r er ' s basi ng di agr am. Al l t r a n si st or soc k et s i n

mou n t ed el ect r i cal compo n e n t i s i de n t i f i e d by i t s ci r cui t

	

t h i s i n st r ume n t ar e wi r ed f or t h e st a n dar d basi n g used f or

n u mber , as ar e i n t er co nn ect i ng wi r es a n d con n ect or s .

	

met al - case t r ansi st or s .

µ µ

	

µ µ

’

	

’- 7 Ä’

	

-

µ' ~- - , _

	

«¡ µ

¿

µ

¿

’UV-

µ c

( VARI ES)

Power T r a n si st or szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
"

TROUBLESHOOTI NG

Semi conduct or Basi ng

Pl ast i c - Case d Tr a n si st or s

	

Met al Cased Tr a n si st o r s

Heat di =,

t o r n

~

cased ans=r s' i F4, 11
i - . I dI I I I I I I I 3

PAP
I n,

FE1125MI I I I I I I I I I I

	

0F221111111111-010

"

"

Å™¹ Å .
6 5 4

3
8 ¯ Ã±~

19 1 À 1

	

¯

I n t egr at e d Ci r c u i t s

	

I ZTf

	

1449- 17

F i g . 4- 2 . E l ect r o de co n f i gu r at i on d at a f o r semi cond uct o r d evi ces .

Mai nt enance- 5440

I nsul at ed wi r e an d cabl e use d i n t h i s i nst r ume n t i s

col or - co d ed t o f aci l i t at e ci r cui t t r aci ng .

4- 3
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Mul t i - P i n Connect or I dent i f i cat i on

Mul t i - p i n connect or s mat e wi t h gr ou p s of pi ns sol der ed
t o ci r cui t boar ds . Pi n number 1 i s i nd exed wi t hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± t r i angul ar

mar k on t he ci r cui t boar d an d mol ded on t he h ol d er of t he
mu l t i - p i n co nn ect or , as s h own i n F i g . 4- 3 .

I nt er f ace Connect or Pi n Locat i ons

Th e I nt er f ace ci r cui t boar d coup l es t he p l ug- i n uni t t o
t he associ at ed mai nf r ame ( osci l l osco pe) . F i g . 4- 4 i den-
t i f i es t he p i ns on t he i nt er f ace co nnect or as s hown on t he
mai n I nt er f ace d i agr am i n t he Di agr ams sect i o n .

4- 4

0995- 11

F i g . 4- 3. Mul t i - p i n connect or h ol der or i ent at i on .

	

Descr i pt i on : Vol t met er , 10 mego h m i np ut i mpedance
and ± r a n ge of 0 t o at l east 50 vol t s dc ; accur acy, wi t h i n
0. 1 ¿/¿ . Oh mmet er , 0 t o 20 mego h ms . Test pr obes s houl d be

Per f or mance Check

	

i nsul at e d t o pr event acci dent al s h o r t i n g .

The Per f or mance Chec k p r ocedur e, gi ve n i n Sect i o n 2
of t h i s manual , pr ovi des ± qui c k and conveni ent means of
chec k i ng i nst r ument oper at i o n . I n some cases, mi nor
t r oubl es may be r eveal ed or cor r ect e d by adj ust men t .

TROUBLESHOOTI NG EQU I PMENT

Th e f ol l owi ng eq ui p ment , i n add i t i on t o t hat l i st ed i n t h e
Per f or mance Chec k sect i o n i s u sef ul f or t r oubl eshoot i ng .

Tr ansi st or Test er

Descr i pt i on : Dynami c- t y pe t est er .

Pur p ose : Test semi co n duct or s .

Recomme ded Te k t r oni x t ypes : 576 Cur ve Tr acer ,
577/ 177 Cur ve Tr acer syst em, 7CT1 N Cur ve Tr acer uni t
a nd ± 7000- ser i es osci l l osco p e syst em, or ± 5CT1 • Cur ve
Tr acer u ni t and ± 5000- ser i es osci l l osco pe .

F i g . 4- 4 . Locat i o n of pi n number s on I nt e r f ace co nnect o r .

Mul t i met er

Pur pose : Chec k vol t age an d r esi st ance .

Test Osci l l osco pe

Descr i pt i on : Fr e que n cy r es ponse, d o t o 50 mega her t z
mi ni mum; def l ect i on f act or 1 mi l l i vol t t o5vol t s/ di vi si on . A
10 § , 10 mego h mvol t age p r obe s houl d be used t o r e d uce
ci r cui t l oadi ng .

Pur pose : Chec k oper at i ng wavef or ms .

TROUBLESHOOTI NGTECHNI QUES

Th e f ol l owi ng t r oubl es h oot i ng p r oce d ur e i s ar r anged
t o c hec k t he si mpl e t r oubl e p ossi b i l i t i es bef or e
p r oceedi ng wi t h ext ensi ve t r oubl es hoot i ng . T h e f i r st f ew
c hec k s e n sur e pr oper connect i on , oper at i o n , a n d ad j ust -
me nt . I f t he t r oubl e i s n ot l ocat ed by t h ese c hec k s, t he

r emai ni ng st eps ai d i n l ocat i ng t he def ect i ve component .

Wh en t h e def ect i ve comp onent i s l ocat e d , i t s houl d be
r e pl ace d usi n g t he r e p l acement pr oced ur e gi ven u nd er

Cor r ect i ve Mai nt enance .
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Tr oubl es h oot i ng Pr ocedur e

	

7 . Chec k I ndi vi dual Component s . The f ol l owi n g

pr oce d u r es descr i be met hod s f or c hec k i ng i ndi vi d u al
1 . Chec k Co n t r ol Set t i ngs . I ncor r ect cont r ol set t i ngs

	

comp one n t s . Two- l ead compone n t s t hat ar e sol der e d i n
ca n i nd i cat ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± t r oubl e t hat d oes not exi st . I f t her e i s any

	

p l ace ar e best c h ec ke d by f i r st di sco nnect i ng o ne e nd .

q uest i on about t he cor r ect f u nct i on or oper at i on of any

	

Thi s i sol at es t he measur eme n t f r omt he ef f ect s of sur r ou n -
cont r ol , see Fi g . 1- 1 .

	

di ng ci r cui t r y .

2 . Chec k Associ at e d Equi pme n t . Bef or e t r oubl e-

s hoot i n g, c hec k t h at t h e e q ui pment used wi t h t h i s i nst r u -

me n t i s p r oper l y co nn ect ed and t h at t he i nt er connect i ng

cabl es ar e not def ect i ve . Al so, c h ec k t he p ower sour ce .

3 . Vi sual Chec k . Vi sual l y c hec k t he p or t i on of t he

i nst r ument i n wh i c h t he t r oubl e i s l ocat ed . Many t r oubl es

	

TRANSI STORS. T h e best c hec k of t r ansi st or oper at i o n

ca n be l ocat e d by vi si bl e i ndi cat i o ns suc h as u nsol d er e d	 i s act ual per f or mance un d er oper at i ng con d i t i ons . ‘
connect i ons,

	

br o ken

	

wi r es,

	

damaged

	

ci r cui t b oar d s,

	

t r ansi st or ca n be most ef f ect i vel y c hec ked by subst i t ut i ng
damage d comp onent s, et c .

	

± n ewcompo ne n t or o ne t hat h as bee n ch ec k ed pr evi ous-
l y . However , be s u r e t hat ci r c u i t co nd i t i o n s ar e n ot s uc h

t hat ± r epl acement t r ansi st or mi g h t al so be d amaged . I f
4 . I sol at e Tr ou b l e t o ± Ci r cui t . To i sol at e t r oubl e t o ±

	

subst i t ut e t r ansi st or s ar e not avai l abl e, use ± dy nami c
ci r cui t , not e t he t r oubl e sympt om. The sympt om of t e n	 t est er . St at i c- t y p e t est er s ar e not r ecommen d e d , si nce

i d ent i f i es t he ci r cui t i n wh i c h t he t r oubl e i s l ocat ed . Wh en

	

t hey d o n ot c hec k o per at i o n under si mul at e d o p er at i ng
t r oubl e sympt oms a p pear i n mor e t h a n o ne ci r cui t , c h ec k	 con d i t i o n s .
t he af f ect ed ci r cui t s by t a k i ng vol t age a nd wavef or m

r ea d i ngs . I ncor r ect o per at i on of al l ci r cui t s of t en i nd i cat es

t r oubl e i n t he power sup p l y . Ch ec k f i r st f or co r r ect

	

I NTEGRATED CI RCUI TS. I C' s can be c hec ked wi t h ±
vol t ages of t he i ndi vi dual su pp l i es . See Tabl e 4- 1 .

	

vol t met er , t est osci l l osco pe, or by d i r ect subst i t ut i o n . ‘
However , ± def ect i ve component el sewher e i n t h e i nst r u-

	

good u nder st andi ng of ci r cui t o per at i o n i sdesi r abl ewhe n
me n t ca n ap p ear as ± power - su pp l y t r oubl e a nd may al so

	

t r oubl es hoot i ng ci r cui t s usi ng I C' s . Use car e whe n c hec k

af f ect t he o per at i on of ot her ci r cui t s .

	

i ng vol t ages an d wavef or ms ar ou n d t he I C' s so t hat

a dj ace n t l eads ar e not s hor t ed t oget her . ‘ conveni ent

means of cl i pp i ng ± t est pr obe t o t he 14- an d 16- pi n I C' s i s
5 . Chec k Vol t ages a nd Wavef or ms . Of t e n t he d ef ect i ve

	

wi t h an 1 C t est cl i p . T h i s d evi ce al so ser ves as an ext r act i on
comp onent can be l ocat ed by c hec k i ng f or t he cor r ect

	

t ool .
vol t ages and wavef or ms i n t he ci r cui t .

6 . Chec k I nst r ument Ad j ust men t . Chec k t he a dj ust -

	

5
CAUTI ON

ment of t h i s i n st r ument , or t he af f ect ed ci r c u i t i f t h e

	

~. ~~r . . . .

t r oubl e a p p ear s i n one ci r cui t . The a ppar ent t r oubl e may

	

Do not use an ohmmet e r scal e t hat has ± hi gh
be t h e r esul t of mi sad j ust me n t . Comp l et e ad j ust me n t

	

i nt er nal cu r r en t . Hi g h cur r ent s may damage t he
i nst r uct i ons ar e gi ven i n Sect i o n 5 .

	

d i o de .

200 V

+30 V

+15 V

+5 V

- 15 V

- 30 V

Ta b l e 4- 1

	

DI ODES . ‘ d i o de can be c hec ke d f or an o pe n or
s hor t ed condi t i on by measur i ng t he r esi st ance bet ween

Power Su pp l y Tol er ances

	

t er mi nal s wi t h an o hmmet er scal e h avi ng ± l ow i n t er nal
sour ce cur r e n t , s uc h as t h e R § 1 š scal e . Th e r esi st ance

Typi cal

	

s h oul d be ver y h i g h i n one d i r ect i on an d ver y l owwhen t he
Power Su pp l y I

	

Tol er ance

	

1 120 Hz Ri ppl e

	

met er l ea ds ar e r ever sed .

+180 V t o +240 V

	

2 V or l ess

+29 . 925 V t o +30 . 075 V

	

2 mV or l ess

+14 . 85 V t o +15 . 15 V

	

2 mV or l ess

+4 . 9 V t o +5 . 1 V

	

2 mV or l ess

- 14 . 85 V t o - 15 . 15 V

	

2 mV or l ess

- 29 . 925 V t o - 30 . 075 V

	

2 mV or l ess

Mai nt enance- 5440

To avoi d component damage, di sconnect t he powe r

sour ce bef or e r emovi ng or r epl aci ng semi conduc-

t or s .

RESI STORS. Chec k r esi st or s wi t h an o h mmet er . See
t he Repl aceabl e El ect r i cal Par t s l i st f or t h e t ol er ance of t he
r esi st or s used i n t h i s i nst r ument . Resi st or s nor mal l y d o
n ot n eed t o be r e p l ace d un l ess t h e measur e d val ue var i es
wi d el y f r om t hat s peci f i e d .
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I NDUCTORS. Chec k f or open i n duct or s b y c hec k i ng

	

i ni t i al c har ge of t h e capaci t or . An open ca paci t or can best
co nt i nui t y wi t h an ohmmet er . Shor t ed or p ar t i al l y s hor t ed

	

be d et ect ed wi t hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± capaci t ance met er or by c h ec k i ng t h at
i nd u ct or s ca n usual l y be f ound by c h ec k i n g t he wavef or m

	

t he capaci t or p asses ac si gnal s .
r esponse when h i g h - f requency si g nal s ar e p asse d
t h r oug h t h e ci r c u i t . Par t i al s hor t i ng of t en r ed uces h i g h -
f r eque n cy r es ponse .

8 . Repai r and Adj ust ment . I f any def ect i ve par t s ar e
CAPACI TORS. ‘ l eak y or s hor t e d ca paci t or can usual -

	

l ocat e d , f ol l ow t he r e p l acement p r oce dur es gi ve n i n
™³ be det ect ed by c hec k i ng r esi st a n ce wi t h an oh mmet er

	

Cor r ect i ve Mai nt en ance . Be sur e t o c hec k t h e per f or -
¿· t he h i g hest scal e . Do n ot exceed t he vol t age r at i ng of

	

ma nce of any ci r cui t t h at h as been r epai r ed or h ad any
t he ca paci t or . The r esi st ance r ead i ng s houl d be h i g h af t er

	

el ect r i cal compon ent s r e pl ace d .
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Al l el ect r i cal a nd mec h ani cal par t r e p l acement s ca n be

o b t ai n e d t h r oug h your Te k t r o n i x F i el d Of f i ce or r epr ese n -

t at i ve . However , ma n y of t h e st a nd ar d el ect r oni c com-

po n e n t s can b e obt ai ne d l ocal l y i n l ess t i me t h an i s

r e q ui r ed t o or d er t hem f r om Te k t r o n i x, I nc . Bef or e

pur c h asi ng or or d er i ng r epl acement par t s, c h ec k t h e p ar t s

l i st f or val ue, t ol er ance, r at i n g, a n d descr i pt i on .

NOzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤•

When sel ect i ng r epl aceme n t par t s, r ememb er t h at

t h e physi cal si ze and s h ap e of ± comp o n ent may

af f ect t h e per f or mance of t h e i nst r ument , par t i cul ar -

l y at hi gh f r equenci es . Al l par t s s h oul d be di r ect

r e pl acement s unl ess ± di f f er ent component wi l l not

a d ver sel y af f ect i nst r ument p er f o r mance .

SOL DERI NG TECHNI QUES

WA RNI NG

CORRECTI VE MAI NTENANCE

Cor r ect i ve mai nt e nance consi st s of compo nent r e p l aceme n t an d i nst r ume n t r epai r . Speci al t ec hni ques r e qu i r e d t o

r epl ace compo ne n t s i n t h i s i nst r ument ar e gi ve n her e .

OBTAI NI NG REPLACEMENT PARTS

	

– CAUTI ON

Mai nt enance- 5440

Most ci r cui t boar ds, i n t hi s i nst r ument a r e mu l t ¯ -

l ayer t yp e boar ds wi t h ± conduct i ve pat h ( s)

l ami nat ed bet ween t h e t op and bot t omboa r d l ayer s .

Al l sol de r i ng on t h ese boar ds s h oul d be done wi t h

ext r eme car e t o pr event br eaki ng t h e connect i ons t o

t h e cent er conduct or ( s) ; onl y exper i enced
mai nt enance per so n nnel s h oul d at t empt r ep ai r of

t h ese boar d s.

For met al t er mi nal s ( e . g . , swi t c h t e r mi n al s, p ot en-

t i omet er s, et c . ) , ± h i g her wat t age- r at i n g sol d er i n g i r on

may be r e q ui r e d . Mat c h t h e sol der i n g i r on t o t h e wor k

bei ng do n e . For examp l e, i f t h e comp o n ent i s con n ect ed

t o t h e c h assi s or ot h er l ar ge h eat - r a d i at i ng s u r f ace, i t wi l l

r eq u i r e ± 75- wat t or l ar ger sol d er i ng i r o n .

Th e f ol l owi ng t ec hn i q ues s h oul d be used t o r epl ace ±

Some par t s ar e ma n uf act ur e d or sel ect ed byTe k t r oni x,

	

comp o n ent on ± ci r cui t boar d :

I n c . t o sat i sf y p a r t i cul ar r e q ui r eme n t s, or ar e manuf ac-

	

1 . Gr i p t h e component l ead wi t h l ong- n ose pl i er s .
t ur ed t o s p eci f i cat i ons f or Te k t r o n i x, I n c . Most of t h e

	

Touc h t h e sol der i n g i r on t o t h e l ea d at t h e sol d er
mec h ani cal

	

par t s

	

used

	

i n t h i s i n st r ument have bee n
	 con n ect i o n . Do not l ay t h e i r on di r ect l y on t h e boar d, as i t

manuf act ur ed by Te k t r oni x,

	

I nc . To d et er mi ne t h e

	

may d amage t h e b oar d .
ma n uf act ur er of p ar t s, r ef er t o par t s l i st , Cr oss I nd ex Mf r .

Co d e Number t o Manuf act ur er .

2 . Wh e n t h e sol der begi n s t o mel t , ge n t l y pul l t h e l ead

out . I f u n a b l e t o pul l out t h e l ead wi t h out wi t h out usi ng

f or ce, t r y r emovi n g t h e ot h er e n d of t h e comp o n ent as i t

may be mor e easi l y r emoved .

To avoi d el ect r i cal s h oc k, di sconnect t he i nst r ument

	

NOTE

f r om t h e power sour ce bef or e sol der i ng .
Th e r eason some component l eads ar e t r oubl esome

t o r emove i s d ue t o ± bend pl ace d on eac h l ead

Th e r el i abi l i t y a nd accur acy of t h i s i nst r ume n t can be

	

dur i ng t h e manuf act ur i ng p r ocess . Th e be n t l ea d s

mai n t ai n ed onl y i f p r oper sol der i ng t ec hn i qu es ar e u se d

	

h ol d compone n t s i n p l ace dur i ng ± pr ocess t h at

wh e n r e pai r i n g or r epl aci ng par t s . Ge n er al sol der i ng

	

sol de r s may component s at o n e t i me .

t ec hn i q ues, wh i c h appl y t o mai n t e n a n ce of any p r eci si o n

el ect r oni c e q ui pme n t , s h oul d be used wh e n wor k i n g on

t h i s i nst r ument . Use onl y 40/ 60 r osi n - cor e, el ect r o n i c-

	

I f ± comp o n e n t l ea d i s ext r emel y d i f f i cul t t o r emove, i t

gr ad e sol d e r . Th e c h oi ce of sol d er i n g i r on i s d et er mi ne d	 may be h el p f ul t o st r ai g h t e n t h e l eads on t h e bac k si de of

by t h e r e p ai r t o be made . Whe n sol d er i n g on ci r cui t

	

t h e b oar d wi t h ± smal l scr ewdr i ver or p l i er s wh i l e heat i ng

boar d s, use ± 15- t o 40- wat t penci l - t y pe sol d er i ng i r on wi t h

	

t h e sol der e d connect i on .

± 1/ 8- i n c h wi de, wedge- s h a p ed t i p . Kee p t h e t i p p r o p er l y

t i nn e d f or best heat t r ansf er t o t h e sol d er j oi nt . ‘ h i g h er
wat t age sol der i ng i r on may separ at e t h e wi r i ng f r om t h e

	

Use onl y enoug h h eat t o r emove t h e comp o n ent l ea d

base mat er i al . Avoi d excessi ve h eat ; appl y onl y enoug h	 wi t h o u t r emovi n g t h e sol d er f r om t h e boar d . I f i t i s desi r ed

h eat t o r emove t h e comp o n e n t or t o ma k e ± goo d sol d er

	

t o r emove sol d er f r om ± ci r c u i t - b oar d h ol e f or easi er

j oi n t . Al so, appl y onl y e n oug h sol d er t o ma k e ± f i r m sol d er

	

i n st al l at i on of ± new compone n t , ± sol der - r emovi n g wi c k

j oi n t ; do n ot appl y t oo muc h sol der .

	

s h oul d be used .

4- 7
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3.

	

Bend t h e l eads of t h e n ewcomp onen t t o f i t t h e h ol es

	

boa r d f r om i t s sl ot t o f r ee t h e b oa r d . Al so, r emove any

i n t h e b oa r d . I f t h e compon ent i s r epl aced wh i l e t h e boar d

	

obst r uct i on s t h at wo u l d p r eve n t t h e boar d f r om bei n g

i s mount ed i n t h e i n st r umen t , c u t t h e l eads so t h ey wi l l j ust

	

l i f t ed out of t h e i n st r umen t .
p r ot r ude t h r oug h t h e b oar d . I n ser t t h e l ead s i nt o t h e h ol es
so t h e comp on en t i s f i r ml y seat ed agai nst t h e boar d ( or as
p osi t i o n ed o r i gi n al l y) . I f i t d oes not seat pr op er l y, h eat t h e

	

3 .

	

L i f t t h e ci r cui t boar d out of t h e un i t . Do n ot f or ce or
sol de r an d ge n t l y pr ess t h e comp onent i n t o pl ace .

	

be nd t he boar d .

4 . To u c h t h e i r o n t o t h e co nn ect i on an d appl yzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± smal l

	

4 . To r ep l ace t h e boar d, r eve r se t h e or d e r of r emoval .
amou nt of sol der t o ma ke ± f i r msol der j oi nt . To p r ot ect

	

Use car e wh en r epl aci ng p i n connect or s ; i f f or ced i nt o
h eat - sensi t i ve compon ent s, h ol d t h e l ead bet wee n t h e

	

pl ace i n cor r ect l y, t h e p i n co nn ect or s may be damaged.

comp o n en t body and t h e sol d er j oi n t wi t h ± p ai r of l o n g-
n ose p l i e r s or ot h e r h eat si nk .

5 . Cl i p any excess l ead p r ot r udi n g t h r oug h t h e boar d
( i f n ot cl i pp ed i n st ep 3) .

6 . Cl ean t h e a r ea ar ou nd t h e sol der co nn ect i on wi t h ±
f l ux- r emovi n g sol ven t . Be car ef ul n ot t o r emove i n f or ma-
t i o n p r i n t ed on t h e boar d .

COMPONENT REMOVAL AND
REPLACEMENT

Ci r cui t - Boar d Pi n s

CA UTI ON

Most ci r cui t boar ds i n t h i s ¯nst r ument a r e mul t ¯ - l ayer
t ype boar ds wi t h ± co nduct i ve p at h ( s) l ami nat ed
bet ween t he t op and bot t om boar d l ayer s . Al l
sol der i ng on t h ese boar d s s houl d be don e wi t h
ext r eme ca r e t o pr even t br eaki ng t he connect i on t o
t he ce nt e r conduct o r ( s) ; onl y exper i e nced
mai nt enance per sonn el s houl d at t emp t r epai r of
t hese boar ds .

‘ ci r c u i t - boar d p i n r ep l aceme n t k i t i n cl ud i n g t h e
WARNI NG

	

n ecessar y t ool s, i n st r uct i o n s, an d r e p l aceme n t pi n s i s
avai l a b l e f r om Te kt r on i x, I nc . Or der f r om your l ocal

To avoi d el ect r i cal shock, di sconnect t hei nst r ument

	

Te kt r on i x Fi el d Of f i ce o r r e pr ese n t at i ve . Rep l aceme n t of

f r om t he power sour ce bef o r e r epl aci ng com-

	

ci r c u i t - boa r d pi n s on mul t i l ayer boar ds i s not

ponent s .

	

r ecommen ded; r ef e r suc h r e p ai r s t o your l ocal Te k t r on i x
Fi el d Of f i ce or r e p r esent at i ve .

Th e ex p l ode d - vi ew d r awi n g associ at ed wi t h t he
Rep l aceabl e Mec h an i cal Pa r t s l i st may b e h el p f u l i n t he

	

Semi conduct or s
r emoval or d i sassembl y of i ndi vi dual compon ent s or
s ubassembl i es . Componen t l ocat i ons ar e s h own i n t h e
Di ag r ams sect i o n .

	

C‘ U¤ ™Ÿ•

To avoi d component damage, power must be t ur ned
Ci r cui t Boa r ds

	

of f bef or e r emovi ng or r epl aci ng semi conduct o r s .

I f ± ci r cui t boa r d i s damaged beyo n d r e pai r , r e p l ace t h e
en t i r e boar d assemb l y . Par t numb e r s f o r comp l et el y wi r ed

	

Semi co nd uct o r s s h oul d n ot be r ep l aced u nl ess act ual
boar ds ar e gi ven i n t h e Repl aceabl e El ect r i cal Par t s l i st .

def ect i ve . I f semi co nd uct o r s ar e r emoved d u r i n g r o u t i ne
mai nt e n an ce, r et ur n t hem t o t h ei r or i gi n al soc k et s .

To r emove o r r ep l ace ± boa r d, p r oceed as f ol l ows :

	

Unnecessar y r epl acement of semi cond uct o r s may af f ect

t h e ad j ust men t of t h i s i n st r ume n t . Wh en semi co nd uct or s

1 . Di sconn ect al l l ead s conn ect e d t o t h e boa r d ( bot h	 ar er e p l aced, c h ec k t h e oper at i on of t h at par t of t h e

sol d er ed l ead con n ect i on s and sol de r l ess p i n co nn ec-

	

i nst r ume n t wh i c h may be af f ect ed .
t i o n s) .

WA RN I NG
2 . Remove al l scr ews h ol d i n g t h e b oa r d t o t h e c h assi s

or ot h er moun t i ng sur f ace . Some boar d s may be h el d f ast

	

Handl e si l i cone gr ease wi t h car e . Avoi d get t i ng

on on e si de b y ± sl ot t ed p l ast i c bar i n addi t i on t o t he

	

si l i cone gr ease i n eyes . Wash hands t hor oughl y af t er
scr ews ; f or t h ese, r emove t h e scr ews, t h en pul l t h e ci r cui t

	

use.
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Rep l aceme nt devi ces s houl d be of t he or i gi nal t ype or a

di r ect r e p l aceme nt . Fi g . 4- 2 s hows t he l ead co nf i gur at i ons

of t he semi co n d uct or devi ces used i n t h i s i nst r ument .

Some pl ast i c- case t r ansi st or s h ave l ead conf i g u r at i ons

t hat do n ot agr ee wi t h t hose s hown her e . Wh e n r epl aci ng,

c hec k t he manuf act ur er ' s basi ng di agr am f or cor r ect

basi ng . Al l t r ansi st or soc k et s i n t h i s i nst r ume nt ar e wi r ed

f or t h e st and ar d bi asi n g used f or met al - case t r an si st or s .

Semi conduct or s t hat h ave heat r a d i at or s use si l i cone

gr ease t o i ncr ease heat t r ansf er . Rep l ace t he si l i cone

gr ease when r epl aci ng t hese semi conduct or s .

To r e p l ace one of t h e p ower t r ansi st or s mount ed on t he
c h assi s ad j acent t o t he Power Suppl y ci r cui t boar d, f i r st

unsol der t h e l eads . Then , l oosen t he nut s on t h e pl ast i c

bar , or t he scr ew i n t he met al cl amp, t h at cl amps t he

t r ansi st or t o t h e c hassi s . Remove t he d ef ect i ve t r ansi st or .

Wh en r e p l aci ng t he t r ansi st or , use si l i co ne gr ease on bot h

si des of t he i nsul at or p l at e and on t he met al t ab, i f t h e

t r ansi st or h as one, t o i ncr ease heat t r ansf er f r om t h e

t r ansi st or t o t he c hassi s .

I nt er conn ect i ng Pi n Rep l acement . To r e p l acezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± p i n
whi c h i s mount ed on ± ci r cui t boar d , f i r st di scon nect any
p i n con nect or s . Then, unsol der t he damaged pi n and pul l

i t out of t he boar d wi t h ± pai r of pl i er s . Be car ef ul not t o

damage t he wi r i ng on t he boar d wi t h t oo muc h h eat . Ream
out t he h ol e i n t he ci r cui t boar d wi t h ± 0 . 031- i nc h dr i l l .

Remove t he f er r u l e f r om t he new i nt er co n nect i ng p i n and
p r ess t he new p i n i nt o t he h ol e i n t he ci r cui t boar d .

Posi t i on t he pi n i n t he same ma nn er as t he ol d p i n . I f t he

ol d pi n was be nt at an an gl e t o mat e wi t h ± connect or ,
ben d t h e new pi n t o mat c h t he associ at ed pi ns .

Swi t c hes

Swi t ch Repl aceme nt . The f ol l owi ng mai n t e nan ce i nf or -

mat i on i s pr ovi ded f or t he camswi t c hes and pus h but t on

swi t c h es used i n t hi s i nst r ument syst em.

Mai nt enance- 5440

Repai r of camswi t c hes s houl d be under t a ken onl y

by exper i ence d r epai r per so nnel . Swi t c h al i gnment

and sp r i ng t ensi on of t he cont act s must be car ef ul l y

mai nt ai ned f or pr oper oper at i on of the swi t c h . For

assi st ance i n r epai r of the cam swi t c hes, cont act

you r l ocal Tekt r oni x Fi el d Of f i ce o r r epr esent at i ve .

An ext r act i on t ool s houl d be used t o r emove t h e 14- and

16- pi n i n t egr at ed ci r cui t s t o p r event damage t o t he pi ns .

Th i s t ool i s avai l abl e f r omTe k t r on i x, I nc . Or der Te k t r on i x

	

‘ . CAMSWI TCHES

Par t No . 003- 0619- 00 . I f an ext r act i on t ool i s not avai l abl e

	

Two camswi t c h r epai r k i t s ar e avai l abl e, t hey ar e : Cam
when r emovi ng one of t hese i nt egr at ed ci r cui t s, pul l

and evenl y on bot h en ds of t h e devi ce . Tr y t o avoi d

	

Swi t ch Rep ai r K i t , Te k t r oni x Par t No . 040- 0541- 00 ; Hi g h
sl owl y
h avi ng one en d of t he i nt egr at ed ci r cui t d i sen gage f r om

	

Fr equency CamSwi t c h Repai r Ki t , Te kt r oni x Par t No . 003-

t he soc k et bef or e t h e ot her , as t he pi ns may be d amaged .

	

0708- 00 .

The f i r st k i t , Te k t r oni x Par t No . 040- 0541- 00 i s used t o

r e pai r t h e cam swi t c hes i n most t i me- base pl ug- i n u n i t s

and some ver t i cal pl ug- i n un i t s . The seco nd k i t , Te k t r oni x

Par t No . 003- 0708- 00 i s u se d t o r e pai r t he camswi t c hes

usi ng t he h i g h - f r e q uency co nt act , wh i c h i s used i n sever al

ver t i cal pl ug- i n uni t s .

The camswi t c hes co nsi st of ± r ot at i ng dr umwi t h l obes,

wh ose p osi t i on i s cont r ol l ed by t he f r ont - pa nel k nobs,

wh i c h act uat e spr i n g- l eaf cont act s .

T h e f ol l owi ng i nst r uct i o ns have been ge ner al i zed t o f i t

al l i nst r ument s . Det ai l ed i nst r uct i ons f or cam swi t c h
r epai r , wher e r equi r ed , wi l l be f ound i n t he app r opr i at e

manual .

1 .

	

Remove any s hi el ds, swi t c h s haf t s, i n t er f er i ng wi r es,

component s, or ci r cui t boar d s wh i c h p r eve nt access t o t he
ci r cui t boar d wi t h t he bad camswi t c h co nt act .

• Ÿ¤•

Two t y p es of swi t c hes ar e used i n t hi s i nst r ument .

	

Camswi t c h bear i ng bl oc k s wh i c h at t ac h t o mo r e

Co nt act al i g n me nt an d s paci ng ar e cr i t i cal t o t he oper a-

	

t han one ci r cui t boar d s houl d not be se p ar at ed f r om

t i on of t he pus hb ut t on and cam swi t c hes . Ther ef or e,

	

bot h boa r ds du r i ng di sassembl y, unl ess absol ut el y

def ect i ve swi t c h es s houl d ei t her b e r epl aced as ± u ni t or

	

necessar y, as pr oper bear i ng al i g nme n t wi l l be

r e p ai r ed onl y by per son nel exper i enced wi t h t hese t y pes

	

di f f i cul t .

of swi t c h es . Your l ocal Te k t r oni x Fi el d Of f i ce or r epr esen-
t at i ve ca n pr ovi de addi t i onal i nf or mat i o n . The f ol l owi ng
speci al mai nt e nance i nf or mat i on i s p r ovi d ed f or swi t c h	 2 . Comp l et el y r emove f r om t he i nst r ument t he ci r cui t

r epl acement .

	

boar d havi n g t h e d ef ect i ve camswi t c h co nt act .
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3 . To r epl ace t he def ect i ve camswi t ch cont act s, f ol l ow

t he i nst r uct i ons gi ven i n t he swi t ch r epai r k i t .

4 . To r eassembl e t he i nst r ument , r ever se t he d i s-

assembl y pr oced ur e .

r ecept acl es . For st or age cr t ' s, d i sconnect t he st or age-
el ement cabl e connect or f r om t he st or age ci r cui t boar d .

1449- 18

4- 10

6- i nch st eel r u l er , or e qui val ent , not ov er
0. 020 i nch t hi ck , i nse r t ed bet ween gr at i -
cul e l i ght r ef l ect or and CRT f acepl at e .

Fi g . 4- 5 . I l l ust r at i on s howi ng equi pment and met hod used t o
cor r ect l y al i gn l i ght r ef l ect or wi t h c r t f acepl at e .

Th e r ed an d b l ac k wi r es ent er i ng t he cr t shi el d ar e
0;connect ed t o t h e t r ace- r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿ i ± t ¯ ¿· co ™ ¯ ns ¯ de t h e

shi el d . Th ey wi l l not hamp e r cr t r emoval an d need

n ot be unsol der ed.

’ . PUSHBUTTON SWI TCHES

	

3 . Remove t he r ear p anel h ol di ng nut s, t hen move t he

The pushbut t on swi t ches ar e not r epai r abl e and s houl d

	

r ear p anel away f r omt he i nst r ument by sl i di ng i t al ong t he

be r epl aced as ± uni t i f d ef ect i ve . Use ± d e- sol der i ng t ool t o

	

p ower cor d .

r emove sol der f r om t he h ol es i n t he ci r cui t boar d when

unsol der i ng t he swi t ches .
4. Remove t he cr t base socket .

Cat hode- Ray Tube Rep l acement . The f ol l owi ng
pr ocedur e out l i nes t he r emoval and r epl acement of t he

	

5 . Wi t h one hand on t he cr t f acepl at e, push on t he cr t
t ube . Ref er t o Fi gs . 4- 5 and 4- 6 . base . Sl i de t he cr t f or war d unt i l t he cr t anode p l ug can be

di sconnect ed . For st or age cr t ' s, be sur e t o f eed t he
WA R• 1 NG

	

st or age- el ement cabl e t hr ough t he sl ot i n t he mai n p or t i on

of t he cr t shi el d as t he cr t sl i des f or war d . Pul l t he cr t out of

Use car e wh en handl i ng ± cr t . Pr ot ect i ve cl ot hi ng

	

t he i nst r ument f r om t he f r ont .

an d saf et y gl asses s houl d be wor n . Avoi d st r i ki ng i t

on any obj ect whi ch mi g h t cause i t t o cr ac k o r

i mpl ode . Wh en st o r i ng ± cr t , p l ace i t i n ± pr ot ect i ve

	

’ . REPLACEMENT

ca r t on o r set i t f ace down i n ± pr ot ect ed l ocat i on on ±

	

1 .

	

Make sur e t he sof t p l ast i c cr t f ace p l at e suppor t s ar e
smoot h sur f ace wi t h ± sof t mat under t h e f ace p l at e t o

i t f r om scr at ches .

	

i n pl ace, t hen i nser t t he cr t i nt o t he shi el d whi l e f eedi ng t he
pr ot ect st or age- el ement cabl e t hr ough t he sl ot i n t he shi el d .

Bef or e t he cr t i s comp l et el y i nser t ed, r econnect t he anode
‘ . REMOVAL

	

pl ug and p l ace t he st eel r ul er s f or t he l i ght r ef l ect or

1 . Remove t he bezel assembl y whi ch i s h el d i n pl ace

	

al i gnment .

wi t h t wo scr ews . ( The bezel assembl y i ncl udes ± s nap- i n

i mpl osi on s hi el d . )
2 . Wi t h t he cr t f ul l y i nser t ed and t he shi el d har dwar e

l oose, mount t he b ezel assembl y i nt o p l ace and t i ght en t he

2 . Di sconnect d ef l ect i on l eads f r om cr t neck p i n

	

bezel scr ews .

3 .

	

Posi t i on t he r ear of t he cr t ( socket end) so t hat t her e

i s no t i l t of t he f acepl at e i n r el at i on t o t he bezel assembl y,

t hen t i ght en t he posi t i oni ng scr ews . Check t hat t he f our

def l ect i on cr t n eck pi n r ece pt acl es ar e cent er ed i n t he

neck s hi el d c ut out , t hen t i ght en t he cl amp har dwar e .

4 . P l ace t he cr t base socket ont o t he cr t base p i ns .

	

'

Repl ace t he r ear panel . I f ap p l i cabl e, connect t hest or age-

el ement cabl e t o t he p i n connect or s on t he st or age ci r cui t

boar d, an d connect t he def l ect i on l ead s t o t he cr t neck

pi ns .

5 . Repl aci ng t he cr t wi l l r equi r e p ar t i al i nst r ument

adj ust ment . Ref er t o t he Ad j ust ment sect i on of t hi s

manual .

¹
¹ ¹

i
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CRT
cl amp- t i ght eni ng

scr ew

Rear panel

Mai nt enance- 5440

Fi g . 4- 6 . I l l ust r at i on showi ng l ocat i on of cr t mount i ng har dwar e descr i bed i n cr t r epl acement i nst r uct i ons .

1449- 19

4- 1 1
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Bul b

	

Repl acemen t .

	

To

	

r e p l ace

	

t he

	

k nob- s k i r t

	

Ta b l e 4- 2
def l ect i on - f act or r ea d ou t bul bs, pr oceed as f ol l ows :

	

Ci r cui t

Number Rat i ng Fun ct i on Locat i on
F300

	

120 VAC- 1 . 25zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘
Sl ow

	

' L i n e- Vol t age Di spl ay uni t
NOTE

	

240 VAC- 0 . 7 ‘

	

I npu t

	

r ear pan el

2 .

	

Un sol d er t h e def ect i ve bu l b , and i n st al l i t s r e p l ace-
ment .

I f t h e Te k t r on i x i nst r u ment i s t o b e s h i p ped t o ± Te kt r on i x
To r e p l ace t h e g r at i cul e l i gh t s, pr ocee d as f ol l ows :

	

Ser vi ce Ce n t er f or ser vi ce or r epai r , at t ac h ± t ag s h owi ng :

1 . Remove t h e co n t r ol k nobs an d nut s t h at h ol d t h e

	

owner ( wi t h addr ess) and t h e name of an i ndi vi dual at yo u r

f r on t - panel ci r c u i t boar d t o t h e d i sp l ay u ni t f r on t - p an el .

	

f i r m t h at can be cont act ed , comp l et e i n st r ument ser i al
nu mb er an d ± descr i pt i o n of t h e ser vi ce r e q ui r e d .

2 . Unp l ug t h e wi r es goi ng t o t h e b oar d and r emove t h e
b oar d f r om t h e di spl ay un i t .

4- 1 2

To gai n access t o bul bs on some i nst r ument s, i t may

	

Sl ow

be n ecessar y t o r emove ci r cui t boar ds andpus hbut -

	

F800

	

0. 25 ‘ Fast

	

+200 V

	

L . V.

t o n swi t c h ext ensi on s haf t s . Ext ensi on s h af t s a r e

	

Un r eg

	

Power

r emoved an d i nst al l ed by pul l i ng st r ai ght of f and

	

suppl y

	

Sup pl y b oa r d
pushi ng st r ai ght on .

	

F410

	

0. 3 ‘ Sl ow

	

+38 V

	

Di s p l ay Uni t

Unr eg

	

H. V. Power

su p pl y

	

Su p pl y boar d

1 . Remove t h e l i g h t sh i el d .

3 . Repl ace t h e l i gh t s h i el d .

	

REPACKAGI NG FOR SH I PMENT

3. Rep l ace t h e bu r ned o u t l i g h t ( s) .

4 . Remove t he cr t bezel assembl y an d di scon n ect t h e
cr t n ec k p i ns . Remove t h e d i sp l ay uni t r ear - panel , t h en
p us h t h e cr t f or war d u n t i l i t s f ace p l at e i s abou t on e- h al f
i n c h out of t h e i n st r ument .

5 . I n st al l t h e f r ont - pan el ci r cui t boar d , r e p l aci n g al l
n ut s an d k nobs . Re p l ace t h e cr t by r ever si n g t h e
p r oced ur e i n st ep 4 .

Power Tr an sf or me r Repl aceme n t . Repl ace t h e p ower
t ran sf or mer onl y wi t h ± d i r ect r e p l aceme n t Te k t r on i x
t r ansf or mer . Af t er t h e t r a n sf o r mer h as been r epl ace d ,
c h ec k t h e power s u ppl y out put vol t ages as ou t l i ned i n t h e
Adj ust men t sect i o n of t h i s ma nu al .

Fuse Rep l acement . Ta b l e 4- 2 gi ves t h e r at i n g, l ocat i on,
and f u nct i on of t h e f uses u sed i n t h i s i n st r ume n t syst em.

ADJUSTMENT AFTER REPAI R

Af t er any el ect r i cal compon en t h as been r epl aced, t h e
adj ust men t of t h at p ar t i c u l a r ci r c u i t sh oul d be ch ec ked , as
wel l as ot h er cl osel y r el at ed ci r cui t s . See Sect i o n 5 f or ±
comp l et e ad j u st me n t p r ocedur e .

Save and r e- u se t h e pac k age i n wh i c h your i n st r ument was
s h i pp ed . I f t h e or i gi n al pac k agi ng i s un f i t f or use or n ot
avai l abl e, r e p ac k age t h e i n st r ume n t as f ol l ows :

1 . Ob t ai n ± car t on of cor r ugat ed car dboar d h avi n g i n si d e
di me n si on s of no l ess t h an si x i nc h es mor e t h an t h e
i n st r ume n t di me n si o n s ; t h i s wi l l al l ow f or c u s h i oni ng .
Ref er t o t h e f ol l owi n g t abl e f or car t on t est st r en gt h
r e qu i r emen t s .

2 . Su r r ou n d t h e i nst r u ment wi t h p ol yet h yl en e s h eet i ng t o
p r ot ect t h e f i ni sh of t h e i nst r ume n t .

3 .

	

Cus h i o n t h e i nst r ument on al l si des by t i g h t l y p ac k i ng
du nn age or ur et h a n e f oamb et wee n car t on an d i n st r u-
me n t , al l owi n g t h r ee i n c h es on al l si des .

4 . Seal car t on wi t h s h i pp i n g t a p e or i nd ust r i al st apl er .

SH I PP I NGCARTON TEST STRENGTH

Gr oss Wei gh t ( l b )

	

Car t on Test St r e n gt h ( l b)

0- 10

	

200
10- 30

	

275
30- 120

	

375
120- 140

	

500
140- 160

	

600
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Th e f ol l owi n g p r oced ur e r et ur ns t h e 5440 Osci l l oscope t o cor r ect cal i br at i o n . Al l l i mi t s an d t ol er a n ces

gi ve n i n t h i s pr oced u r e a r e cal i b r at i o n gui des, and s h ou l d not b e i nt er p r et ed as i n st r ume n t speci f i cat i ons

except as s p eci f i e d i n t h e Per f or mance Req ui r eme n t col umn of t h e Speci f i cat i o n sect i o n i n t h i s manual .

I NTRODUCTI ON

	

3. Assembl e t h e pl u g- i n u n i t s and Osci l l osco p e

t oget h er as di r ect ed und e r I n st al l Pl ug- I n Un i t s pr eced i n g

Tek t r oni x F i el d Ser vi ce

	

t h e subsect i on t o be per f or me d .

Te k t r o n i x, I nc . pr ovi d es compl et e i nst r ume n t r epai r
an d r ecal i br at i o n at l ocal Fi el d Ser vi ce Ce n t er s and t h e

Fact or y Ser vi ce Cent er . Cont act your l ocal Te k t r on i x

F i el d Of f i ce or r e p r esent at i ve f o r f ur t h e r i nf or mat i on .

Test Eq ui pment Req ui r ed

Th e t est eq ui pme n t l i st ed at t h e begi nni n g of t he
Pe r f or man ce Ch ec k Pr oce d ur e i s r e q ui r e d t o per f or mt h e

Adj u st men t Pr oce d u r e.

PREL I MI NARY PROCEDURE

The Osci l l oscope must be adj ust ed wi t h i n an am-
bi ent t emper at u r e r ange of +20' Ct o +30° Cf o r best
over al l accur acy and t o meet t he el ect r i cal

char act e r i st i c t ol e r ances gi ve n as Per f or mance Re-
qui r ement s i n t he Speci f i cat i o n sect i on of t hi s
manual .

I nf o r mat i on gi ve n i n the Suppl ement al I nf or mat i on
col umn i s pr ovi ded f o r use r i nf or mat i on onl y, and
s houl d not be i nt e r pr et ed as Per f or mance Re-
qui r emen t s .

1 . Remove t h e cabi n et si d es f r om t h e Osci l l osco p e
( r ef er t o Ca b i net Removal i n t h e Mai nt enance sect i on of
t h i s ma n ual ) .

Cont r ol Set t i ngs
2. Co n nect t h e Osci l l osco p e t ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± p ower sour ce wh i c h

meet s t h e vol t age an d f r eq ue n cy r e q ui r emen t s of t h e
i nst r ument ( r ef er t o Oper at i ng Vol t age i n t h e Op er at i ng
I n st r u ct i o n s sect i o n of t h i s manual ) .

• Ÿ¤•

I f t he cor r ect l i ne vol t age i s not avai l abl e, use a
var i abl e aut ot r ansf ormer t o pr ovi de the cor r ect i nput
vol t age.

ADJUSTMENT

Sect i o n 5- 5440

4. Set t h e cont r ol s as gi ven und er Cont r ol Set t i ngs
p r eced i n g t h e same subsect i on .

5 . I f ap p l i cabl e, i nst al l t he TM500 se r i es t est eq ui p-
ment i nt o t h e t est equi pment Power Mod ul e .

6 . Co n nect t h e t est eq ui pment t o a sui t abl e l i ne vol t age
sour ce . Tur n al l . equi pment on an d al l ow at l east 20
mi n ut es f or t h e equi pme n t t o st ab i l i ze .

Ti t l es f or ext er nal cont r ol s of t h e Osci l l osco pe ar e

capi t al i zed i n t hi s pr ocedur e ( e . g . , GRAT I LLUM,

POWER) . I nt er nal adj ust ment s ar e ¯ · ¯ t ¯ ± l capi t al ¯zed
onl y ( e . g . , Cr t Gr i d Bi as, Ver t i cal Cent er i ng) .

POWER SUPPLY ANDCAL I BRATOR

I n st al l Pl ug- i n Un i t s

I nst al l an amp l i f i er u n i t i n t h e l ef t ver t i cal comp ar t ment
an d t h e t i me- base un i t i n t h e hor i zo n t al compar t men t .

Osci l l oscope

I NTENSI TY

	

Coun t er cl oc k wi se ( of f )

FOCUS

	

Mi dr an ge

GRAT I LLUM

	

As desi r ed

READOUT I NTENS

	

Mi d r a n ge

POWER On
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Ad j ust ment - 5440

1 . Adj ust - 30 Vol t Power Suppl yzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Remove t he bot t om d ust cover of t h e 5440 t o gai n

access t o t h e LV power s up p l y ci r cui t boar d .

b . Co nnect t he di gi t al vol t met er bet ween - 30 V t est
p oi n t on t he LV power su ppl y ci r cui t boar d and c hassi s
gr oun d . See Fi g . 5- 1 f or vol t age t est p oi nt l ocat i o n .

c . CHECK- For ± met er r ead i ng of - 29. 925t o- 30 . 075
vol t s .

NO¤•

I f t he - 30 vol t suppl y i s wi t hi n t he speci f i ed
t ol er ance, pr ocee d wi t h st e p 2 . I f t he - 30 vol t
a dj ust ment i s t o be mad e, al l ci r cui t s wi l l be af f ect ed
an d t h e ent i r e power supp l y a dj ust ment pr ocedur e
s houl d be per f or me d t o ver i f y t he accur acy of t he
suppl i es .

d . ADJUST- - 30 Ad j R950 f or ± met er r ea d i ng of - 30

	

™ Typi cal 120 Hz
vol t s . See Fi g . 5- 1 f or adj ust me nt l ocat i on .

	

Su pp l y

	

Tol er ance

	

Ri pp l e ( P- P)

2. Ad j ust +30 Vol t Powe r Supp l y

± . Connect t h e di gi t al vol t met er bet ween +30 V t est
poi n t on t he LV power su pp l y ci r c u i t boar d, a nd chassi s
gr ou nd . See Fi g . 5- 1 f o r vol t age t est p oi nt l ocat i on .

b . CHECK- For ± met er r eadi ng of +29 . 925t o+30 . 075
vol t s .

5- 2

+5 V +15 V +30 V

L __>

	

™

	

i ¯

GND ` `

	

\,

	

- 15V

	

R950 \ 1 ™
R984, C984

	

' ~

	

- 30V

	

·
JUNCTI ON \

	

/ \
i

+30 V

	

¯ L~- - J

™
Ž . , ¹

	

E __
s
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Fi g . 5- 1 . Locat i o n of powe r s uppl y t est poi n t s a nd - 30, +30- vol t
ad j ust men t s .

NO¤•

I f t he +30 vol t suppl y i s wi t hi n t he speci f i ed
t ol er ance, p r oceed wi t h st ep 3. I f t he +30 vol t
adj ust ment i s t o be made, al l ci r cui t s wi l l be af f ect e d

and t he ent i r e power suppl y a dj ust ment pr ocedur e
s houl d be per f or med t o ver i f y t he accur acy of t he
suppl i es .

c . ADJUST- +30 Adj R920 f o r ± met er r eadi ng of
exact l y +30 vol t s . See Fi g . 5- 1 f or a dj ust me n t l ocat i o n .

3. Chec k Remai ni ng Power Suppl y Vol t ages

± . CHECK- Eac h su pp l y wi t h t he d i gi t al vol t met er t o
ensur e t h at al l o u t put vol t ages ar ewi t h i n t he l i mi t s gi ve n i n

Tabl e 5- 1 . See Fi g . 5- 1 f or vol t age t est poi nt l ocat i o ns .

TABLE 5- 1

Power suppl y vol t age, Tol e r ance, a nd Ri ppl e

- 30 V

	

- 29 . 925 V t o - 30 . 075 V

	

2 mV or l ess

- 15 V

	

- 14 . 85 V t o - 15 . 15 V

	

2 mV or l ess

+5 V

	

+4 . 9 V t o+5 . 1 V

	

2mV or l ess

+15 V

	

+14 . 85 V t o +15 . 15 V

	

2 mV or l ess

+30 V

	

+29 . 925 V t o +30. 075 V

	

2 mV or l ess

+200 V

	

+180 V t o +240 V

	

2 V or l ess

NO¤•

Ri ppl e and r egul at i on of t he i ndi vi dual su pp l i es can
be chec ke d usi ng t he p r ocedur e gi ven u nder
Tr oubl eshoot i ng Techni ques i n t he Mai nt enance

sect i on of t hi s manual .

b . Di sco nn ect t h e di gi t al vol t met er .

4 . Check Cal i br at or Out put Vol t age

± . Con nect t he d i gi t al vol t met er bet ween t he

CAL I BRATOR cur r e n t l oop a n d ± gr ou nd t est p oi nt . See
Fi g . 5- 1 f or gr oun d t est poi n t l ocat i o n .

b . Appl y ± gr ound con nect i o n ( s hor t ci r cui t ) bet ween

t he j unct i on of R984 a n d C984 a nd ± gr o u n d t est p oi n t on

t he l ow- vol t age a nd cal i br at or boar d . See Fi g . 5- 1 f or t he

j u nct i o n a n d gr ou nd t est poi nt l ocat i o n .

c . CHECK- For ± met er r eadi ng of +396 t o +404

mi l l i vol t s .

REV ‘ AUG 1979
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d . Di sconn ect t h e s hor t ci r cui t f r om t h e j unct i on and

	

g . Pr ess t he POWERswi t c h t o t ur nof f t h e Osci l l osco p e

t he gr ound t est poi nt .

	

bef or e di sconnect i ng t he vol t met er .

e . Di sconnect t he d i gi t al vol t met er .

	

h . Di sconnect t he d o vol t met er and r e p l ace t he HV

cover , r ever si ng t he pr ocedur e gi ven i n par t c of t h i s st ep .

5. Chec k Hi g h-Vol t age Power Su p pl yzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Pr ess t h e POWER swi t c h t o t ur n of f t h e

Osci l l oscope .

b . Remove t he t i me- base uni t f r om t he hor i zont al

	

± . Tur n t h e I NTENSI TY cont r ol sl owl y cl oc k wi se an d

comp ar t ment and i nser t t he ver t i cal ampl i f i er i nt o t he

	

c hec k f or a vi si bl e spot di spl ay . Not e t hat t he spot appear s

compar t ment .

	

when cont r ol i s bet ween i t s 8 an d 11 o' cl ock posi t i o n . I f t h e

spot a pp ear s bef or e or af t er t he gi ve n co nt r ol p osi t i on,

p r oceed wi t h par t b of t h i s st ep .

c . Remove t he t h r ee 4- 40 scr ews secur i ng t he HVcover

t o t h e Hi g h Vol t age ci r cui t boar d assembl y, and r emove

t he cover .

	

b . Tur n I NTENSI TY co nt r ol f ul l y count er cl oc k wi se .

d. Set t h e do vol t met er ( vom) t o measur e at l east - 3000

	

c . ADJUST- I nt ensi t y R ange R435 so s pot i s j ust

vol t s do an d con nect i t bet ween HVTest Poi nt an d c h assi s

	

ext i ngui s hed . See Fi g . 5- 2 f or ad j ust ment l ocat i on .

gr ound . See F i g . 5- 2 f or t est p oi nt l ocat i on .

e . Pul l t he POWERswi t c h t o t ur n on t h e Osci l l osco p e .

i .

	

Pul l t he POWERswi t c h t o t ur n on t h e Osci l l osco p e .

6. Ad j ust I nt ensi t y Range

d . Repeat par t ± of t h i s st ep .

Ad j ust ment - 5440

e . Pr ess t he POWER swi t c h t o t ur n of f t he

f . CHECK- F or ± met er r ead i ng of - 3000 vol t s ±2° / ¿ .

	

Osci l l osco pe. I nst al l t he t i me- base uni t i n t h e hor i zont al
compar t ment and t he ver t i cal ampl i f i er i n t he ver t i cal
comp ar t ment .

- 3000V
TEST POI NT

R435
I NTENSI TY - ~
RANGE

0

~ ™ V

Fi g . 5- 2 . Locat i o n of I nt ensi t y Range and HV t est poi n t on Hi g h Vol t age assembl y . ( Boa r d shown wi t h cove r r emoved. )

2139- 07
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Adj ust ment - 5440zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Posi t i o n t he t r ace t o t h e cent er hor i zont al gr at i cul e
Co n t r ol Set t i n gs

	

l i ne .

CRT DI SPLAY

	

2 . Ad j ust Tr ace Al i g nmen t

Osci l l oscop e

I NTENSI TY

	

Mi dr a n ge

	

b. CHECK- T hat t h e t r ace i s al i gned wi t h t h e ce nt er
FOCUS

	

Mi dr a n ge

	

h or i zon t al gr at i cul e l i n e .
GRAT I LLUM

	

Mi d r ange
READOUT I NTENS

	

Mi dr a nge

	

c . ADJUST- ROTATI ON ( Tr ace) R375 t o al i gn t hePOWER

	

On

	

t r ace wi t h t h e cent er h or i zo n t al gr at i cul e l i ne . See Fi g . 5- 3
f or ad j ust ment l ocat i on .

Posi t i on

	

Mi dr a nge
I np ut coupl i ng

	

Dc
Mode

	

CH 1
Tr i gger

	

CH 1

Mai n Tr i gger i ng

Ampl i f i er Uni t

Ti me- Base Un i t

Sl ope

	

+
Mod e

	

Aut o
Tr i gger Sour ce

	

Lef t
Posi t i o n	 Asdesi r ed
Mag

	

§1
Mai n Sec/ Di v

	

1 ms
Di spl ay Mode

	

Mai n Swp

1 . Ad j ust Focus and Ast i gmat i sm

± . Set t he I NTENSI TY co nt r ol f or ± nor mal vi ewi ng
l evel .

b . Set t he t i me- base Mai n Sec/ Di v swi t c h t o Amp ( f ul l y
count er cl oc k wi se) .

c . Tur n t he FOCUS cont r ol f ul l y cl oc k wi se .

d . CHECK- For ± spot di s p l ay t hat i s near l y r ound .

e . ADJUST- Ast i g R370 and FOCUS co nt r ol t oget her ,
t o obt ai n t he best def i n ed s pot d i s p l ay . See Fi g . 5- 3 f or
adj ust me n t l ocat i on .

d. Pr ess t he POWER swi t c h t o t ur n of f t h e
Osci l l oscope .

3. Adj ust Geomet r y

± . Remove t he t i me- base uni t f r om t he r i g h t h or i zont al
compar t ment an d i nst al l i t i n t he cent er ver t i cal compar t -
me nt .

b . Remove t he ver t i cal amp l i f i er un i t f r om t h e l ef t
ver t i cal comp ar t ment a n d i nst al l i t i n t he r i ght h or i zont al
comp ar t ment .

c . Pul l t he POWER swi t c h t o t ur n on t he Osci l l osco p e .

d. Set t he FOCUS and I NTENSI TY cont r ol s f or ± wel l -
def i n ed t r ace, ext endi ng ver t i cal l y above and bel ow t he
gr at i cul e ar ea .

2139- 08

1~ µ `

s Ã

	

Ã~

	

~Á

¿-

¿c~<W~

( >==( D
C' C=f

R365

	

R370

	

, )
GEOM ASTG

	

¹ +

	

,

R375

TRACE

ROTATI ON - `

f . Set t he t i me- base Mai n Sec/ Di v swi t c h t o 1 ms .

	

F i g . 5- 3 . Locat i on of Geom, Ast i g, and Tr ace Rot at i o n
ad j ust ment s ( Hor i zont al ci r cui t boar d) .
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e . CHECK- Ver t i cal bowi ng an d t i l t of t he t r ace d i s p l ay

	

d . P r ess POWER swi t c h t o t ur n of f Osci l l osco pe, a nd

i s l ess t h a n . 1 d i vi si on, when posi t i o ned hor i zo n t al l y

	

i nst al l Cal i br at i on Fi xt ur e i n ce n t er compar t me n t . Pul l

acr oss t he en t i r e gr at i cul e ar ea .

	

POWER swi t c h ON.

f . ADJUST- GeomR365 f or mi ni mumbowi ng or t i l t of

	

e . CHECK- That t he di spl ayed t r ace i s wi t h i n 0 . 5

t he t r ace di s p l ay at t he l ef t a nd r i g h t edges of t he gr at i cul e .

	

d i vi si on of t he cent er hor i zo n t al gr at i cul e l i ne .

Ad j ust me n t may have t o be compr omi sed t o o bt ai n l ess

t han . 1 gr at i cul e di vi si on bowi ng an d t i l t ever ywher e

wi t h i n t he g r at i cul e ar ea . See Fi g . 5- 3 f or ad j ust men t

	

2 . Adj ust Ver t i cal Gai n

l ocat i o n .

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Pr ess POWER swi t c h t o t u r n of f Osci l l osco pe, a nd

i nst al l Cal i br at i o n Fi xt ur e i n t he l ef t ver t i cal compar t ment .

Pul l t he POWER swi t c h ON.
g . Pr ess t h e POWER swi t c h t o t ur n of f t he

Osci l l osco pe .

Th e Cal i br at i on Fi xt ur e i s used f o r t h e ver t i cal

syst em a dj ust men t pr oce d u r e. When a di f f er ent

ampl i f i er pl ug- i n i s use d t o ver i f y ver t i cal

speci f i cat i ons, t h e Osci l l oscop e syst em f r equency

must be consi der ed. An al t e r n at e p r oced ur e i s

p r ovi d e d wh e n t he 5 ‘ 48 ampl i f i er i s subst i t ut ed f o r
t h e ver t i cal ampl i f i er pl ug- i n uni t .

I nst al l Pl ug- i n Un i t s

I nst al l t he Cal i br at i on Fi xt ur e i n t he l ef t ver t i cal com-
p ar t ment a nd t he t i me- base u n i t i n t he h or i zo nt al com-

par t ment .

Cont r ol Set t i ngs

Posi t i o n

	

Mi dr a nge

Amp l i t ude

	

Mi dr a n ge

Test Swi t c h	 CommonMod e

Rep Rat e

	

100 kHz

1 . Adj ust Ver t i cal Ce n t er i ng

± . Pul l POWER swi t c h t o t u r n on t h e Osci l l osco pe .

b . CHECK- That t he d i spl ayed t r ace i s wi t h i n 0 . 5
di vi si on of t h e ce n t er h or i zont al gr at i cul e l i n e .

c . ADJUST- Ver t i cal Cent er i n g R135 t o posi t i o n t he

	

8115

	

0715

	

8120

	

C155

	

0781

t r ace t o t he ce n t er hor i zo n t al gr at i c u l e l i ne . See Fi g . 5- 4 f or
a dj ust me n t l ocat i o n .

	

Fi g . 5- 4 . Locat i o n of Ver t i cal Amp l i f i er adj ust ment s .

REV. ‘ , J AN . 1977

VERTI CAL SYSTEM

Adj ust ment - 5440

b . Set t he Test swi t c h of t he Cal i br at i o n Fi xt ur e t o Ver t

or Hor i z Gai n , a nd depr ess t h e 1 kHz Re p Rat e swi t c h .

NOTE

	

c . Posi t i o n t he d i spl ay wi t h t he Cal i b r at i on Fi xt ur e

p osi t i on cont r ol t o al i g n t he b r i g h t ce n t er t r ace of t he

di spl ay wi t h t he cent er hor i zo n t al gr at i cul e l i ne.

d . CHECK- That t he cent er 7 t r aces coi nci de wi t h t he

r es pect i ve h or i zo n t al gr at i cul e l i nes, o ne t r ace p er di vi -

si on, ±0 . 1 di vi si on .

e . ADJUST- Ver t i cal Gai n R175 f or 6 d i vi si o ns of
def l ect i o n over t he ce n t er 7 hor i zo n t al gr at i cul e l i nes .

f . Pr ess POWER swi t c h and r emove t he Cal i br at i o n
F i xt ur e f r omt he l ef t ver t i cal compar t ment an d i nst al l i t i n
t he cent er comp ar t ment . Pul l t he POWERswi t c h ON.

g . Re peat p ar t d of t h i s st e p , a nd i f necessar y, r ea dj ust

Ver t i cal Gai n R175 f or t he o p t i mu m gai n set t i ng com

Cal i br at i o n Fi xt ur e

	

p r omi se f or bot h ver t i cal compar t ment s .

R121

	

R123 R167 R155

5- 5
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Adj ust ment - 5440

3. Adj ust Ver t i cal Compensat i on

	

j . Repeat par t s c t hr ough h . I f n ecessar y, compr omi sezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
± . I nst al l t he Cal i br at i o n Fi xt ur e i n t he l ef t ver t i cal

	

t he ver t i cal compensat i on adj ust me nt t o obt ai n t he best
compar t men t .

	

r es po nse f or bot h l ef t and r i ght ver t i cal compar t ment s .

b . Set t he Test swi t c h of t he Cal i br at i o n Fi xt ur e t o Ver t
or Hor i z +St ep Res p and d epr ess t he 100 kHz Rep Rat e
swi t c h . Ad j ust Ampl i t ude and Posi t i on cont r ol s f or ± 6-
di vi si on d i s p l ay ce nt er e d ver t i cal l y on t he gr at i cul e .

c . Set t he t i me- base uni t f or ± cal i b r at ed swee p r at e of
2 ¼s/ di vi si o n and t r i gger i n g f or aut o mode, ac co upl ed
f r om t he i nt er nal so u r ce . Adj ust t r i gger l evel cont r ol s f or a
st abl e d i spl ay, t r i gger ed on t he r i si ng p or t i on of t he p ul se .
Ce nt er t h e pul se h or i zo nt al l y on t he gr at i cul e .

d . CHECK- For opt i mum s q uar e l ead i ng co r ner and
f l at t o p on t he d i s pl aye d pu l se wi t h aber r at i ons not t o
exceed +0 . 36 or - 0 . 36 d i vi si o n, wi t h t ot al peak - t o- pea k
aber r at i ons n ot t o exceed 0. 36 di vi si on .

e . ADJUST- Ver t i cal compensat i on R121 f or o pt i mu m
f l at t o p on t he di s pl ayed pul se, t hen adj ust R120 an d R123,
i ncr easi ng t he sweep r at e of t he t i me- base uni t t o 1 ¼s/ di v
and 0. 5 ¼s/ di v, r espect i vel y . Repeat as n ecessar y t o obt ai n
o pt i mu m f l at t op on t he wavef or m. See F i g . 5- 4 f or
ad j ust ment l ocat i ons .

f . De pr ess t he 1 MHz Rep Rat e swi t c h on t he Cal i b r a-
t i on Fi xt u r e, and set t he swee p r at e of t he t i me- base un i t t o
0. 1 ¼s/ d i v . Ad j ust t r i gge r l evel co nt r ol s f or ± st a bl e d i s pl ay .

g . ADJUST- Ver t i cal compensat i ons C637 ( t h i s ad j u st -
me nt i s l ocat ed on t he mai n i nt er f ace boar d bet wee n
ver t i cal compar t ment s, SN ’ 063251- ÅÁ ) , C115, R115,
C155, R155, R167, and C181 i n t he or der gi ve n , f or
opt i mum squa r e l eadi ng cor ner wi t h a ber r at i ons wi t hi n
t he l i mi t s gi ven i n par t d. Ther e i s d i r ect i n t er act i o n
bet ween C115 and R115, and bet wee n C155 and R155 .
Best r esul t s ar e u s ual l y obt ai ned by set t i ng R115 f ul l y
cl oc k wi se, t hen adj ust i ng C115 . See Fi g . 5- 4 f or ad j ust -
me nt l ocat i on .

5- 6

• Ÿ¤•

The Cal i br at i on Fi xt u r e has ± h i gh ba nd wi dt h, and
aber r at i ons can t ypi cal l y measur e near the
speci f i cat i on l i mi t . The f ¿™™¿É¯ · g compensat i on ad-
j ust ment s may not be necessa r y i f aber r at i o ns and
bandwi dth meet speci f i cat i on .

4 . Chec k Ver t i cal Posi t i on Ef f ect

± . Set t he Cal i br at i o n Fi xt ur e and ge ner at or co nt r ol s t o
obt ai n ± ce nt er ed, posi t i ve- goi ng, 6- di vi si on d i spl ay . Set
t he t i me- base un i t f o r ± t r i gger e d di s pl ay on t he r i si ng
p or t i on of t he p ul se, at ± sweep r at e of 20 n s/ di v .

b . Posi t i o n t h e 6- di vi si o n d i s p l ay down so ± 3- di vi si on
di s pl ay r emai ns wi t h i n t he gr at i cul e ar ea .

c . CHECK- For opt i mum s qu a re l ead i ng cor ner and
f l at t o p on t he d i spl ayed pu l se wi t h aber r at i ons n ot t o
exceed 0. 36 di vi si on ( 6 . Ÿ¿/¿ ) .

d . Set t he Cal i br at i o n Fi xt ur e an d ge ner at or co nt r ol s t o
obt ai n ± ce nt er e d , negat i ve- goi ng, 6- di vi si on di spl ay . Set
t h e t i me- base u ni t f or ± t r i gger e d d i s p l ay on t he f al l i ng
por t i o n of t he pu l se, at ± sweep r at e of 20 n s/ d i v .

e . Posi t i on t he 6- di vi si o n di s p l ay up so ± 3- di vi si on
d i spl ay r emai ns wi t h i n t he gr at i c ul e ar ea .

f . CHECK- For o pt i mum squar e l eadi ng cor ner and
f l at t o p on t he di s pl aye d pul se wi t h aber r at i ons not t o
exceed 0. 36 d i vi si on ( 6 . Ÿ¿/¿ ) .

5 . Chec k Bandwi dt h

± . Set t he Test swi t c h t o Ver t or Hor i z Fr eq Resp an d
t ur n t h e Ampl i t ude cont r ol f ul l y cl oc k wi se .

b . Set t he t i me- base u ni t f or ± sweep r at e of 1
mi l l i second/ di vi si on .

c . Connect t he si ne- wave ge ner at or out put t o t he CW
I n co nnect or of t he Cal i br at i on Fi xt u r e .

d . Set t he si n e- wave ge ner at or f or ± r ef er e nce f r e-
qu ency of 3 MHz an d adj ust t he out put f or an 8- d i vi si o n
di spl ay .

h . ADJUST- R155 and R167 f o r mi ni mum r i ngi ng of

	

e . Set t he Cal i br at i o n Fi xt ur e Posi t i o n and Ampl i t ude
f r ont co r n er . Adj ust C637 ( on t he mai n i nt er f ace boar d	 co nt r ol s t o obt ai n ± ce nt er ed, 6- di vi si o n d i s p l ay .
bet ween ver t i cal compar t ment s, SN ’ 063251- ÅÁ) , C155
and C115 f or ± l evel f r ont cor ner . Af t er f r ont cor ner

	

NOTE
ad j ust ment s h ave been made, ad j u st C181 f or opt i mu m
r i set i me and mi n i mu mf r o nt cor ner spi k e .

	

The Cal i br at i on Fi xt ur e CWLevel ed l ¯ght must beon
and t he si ne- wave ge ner at or must be pr oper l y

i . Pr ess t he POWERswi t c h t o t ur n of f t he Osci l l oscope,

	

connect ed f or ± val i d chec k . Ref er t o t he Cal i b r at i on
and i nst al l t h e Cal i b r at i on F i xt ur e i n t he ce nt er compar t -

	

Fi xt ur e and si ne- wave gener at o r ma nual f or det ai l ed
me nt . Pul l POWER swi t c h ON.

	

i nst r uct i ons.

REV. ‘ , J AN. 1977

www.valuetronics.com



f . Wi t hout c hangi ng t he out p ut ampl i t ude, i ncr ease

t he ge ner at or f r equ ency unt i l t he di s pl ayed ampl i t u de i s

r e duced t o 4 . 2 di vi si ons .

g . CHECK- The gener at or f or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r eadi ng of at l east

	

e. Pr ess POWER swi t c h t o t ur n of f Osci l l osco pe and

90 MHz .

	

i nst al l ver t i cal amp l i f i er un i t i n ce nt er compar t ment . Pul l

t he POWER swi t c h ON.

h . Pr ess POWERswi t c h OFFan d i nst al l t he Cal i b r at i on

Fi xt ur e i n t he ce nt er p l ug- i n compar t ment . Pul l t he

	

f . CHECK- That t he d i s pl aye d t r ace i s wi t h i n 0. 5

POWER swi t c h ON.

	

d i vi si on of t he cent er hor i zont al gr at i cul e l i ne .

i . Repeat par t s ± t hr oug h g f or t he ce nt er ver t i cal

compar t ment .

j . Pr ess POWER swi t c h t o t ur n of f t he Osci l l osco pe

an d d i sco nn ect t h e cabl e f rom t he Cal i br at i o n Fi xt ur e
i n put co nn ect or .

VERTI CAL SYSTEM

• Ÿ¤•

The f ol l owi ng al t er nat i ve pr ocedur e i s used when
t he 5 ‘ 48 i s subst i t ut ed f or t he Cal i br at i on Fi xt ur e

pl ug- i n uni t .

I nst al l Pl ug- i n Uni t s

d . ADJUST- Ve r t i cal Ce nt er i n g R135 t o posi t i o n t he

t r ace t o t he ce nt er hor i zo nt al gr at i cul e l i ne. See Fi g . 5- 4 f or

adj ust ment l ocat i o n .

2. Adj ust Ver t i cal Gai n

Adj ust ment - 5440

± . Pr ess t he POWERswi t c h t o t ur nof f t he Osci l l osco pe

an d i nst al l ver t i cal amp l i f i er i n t he l ef t ver t i cal compar t -

me nt . Pul l t he POWER swi t c h ON.

b. Connect ± 1 kHz s quar e- wave si g nal f r om t he

Cal i br at i o n Ge ner at or t o t he ver t i cal ampl i f i er i np ut , usi ng

± 42- i nch BNCcabl e .

c . Set t he ver t i cal ampl i f i e r an d ge ner at o r co nt r ol s t o
obt ai n ± si x vol t r ef e rence si g nal . Cent er t he di spl ay .

d . CHECK- The cr t di spl ay f o r ± ver t i cal def l ect i on of 6
di vi si ons ±0 . 18 d i vi si on .

I nst al l t he 5A48 i n t he l ef t ver t i cal compar t ment an d t he

	

e. ADJUST- Ver t i cal Gai n R175 f o r 6 d i vi si o ns of

t i me- base uni t i n t h e hor i zont al compar t ment .

	

def l ect i o n .

Cont r ol Set t i ngs

	

f . Pr ess POWER swi t c h t o t u r n of f t he Osci l l osco pe
and remove t he ve r t i cal ampl i f i er f r om t he l ef t ve r t i cal

Ampl i f i er Uni t

	

compar t ment and i nst al l i t i n t he ce nt e r compar t ment . Pul l
t he POWERswi t c h ON.

Posi t i o n

	

Mi dr a nge

I np ut Coupl i ng

	

Dc
Mode

	

CH 1

	

g . Repeat par t d of t h i s st ep, and i f necessar y, r eadj ust

Tr i gger

	

CH 1

	

Ver t i cal Gai n R175 f or t he opt i mum gai n set t i ng . Com-

Vol t s/ Di v

	

1

	

pr omi se f or b ot h ver t i cal compar t ment s .

1 . Adj ust Ver t i cal Cent e r i ng

	

3. Adj ust Ver t i cal Compensat i on

± . Pul l t he POWERswi t c h t o t ur n on t he Osci l l osco pe .

	

± . Pr ess POWER swi t c h t o t u r n of f t he Osci l l osco pe

and i nst al l t he ver t i cal ampl i f i er i n t he l ef t ve r t i cal com-
par t ment . Pul l t he POWER swi t c h ON.

b . Sh or t t oget her t he ver t i cal def l ect i on pi ns 7‘ and 7 ’ ,

at t he ver t i cal pl ug- i n wi t h an appr opr i at e s h or t i ng b ar .
b . Set t he ver t i cal ampl i f i e r CH1 VOLTS/ DI V swi t c h t o

. 1 . Connect t he pu l se ge ner at or t o t he CH 1 i nput

c . CHECK- That t he di spl aye d t r ace i s wi t h i n 0. 5

	

conn ect o r wi t h ± 50 oh mt er mi nat i o n and ± 42- i nc h BNC

d i vi si o n of t he ce nt er hor i zont al gr at i cul e l i ne .

	

cabl e .

5- 7
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Ad j ust ment - 5440

c . Set t he t i me- base u n i t f or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± cal i br at ed sweep r at e of
20 ns/ di vi si on a nd t r i gger i ng f or aut o mode, ac coupl e d
f r om t he LEFT so ur ce . Ad j ust t r i gger l evel cont r ol f or ±
st a b l e d i s p l ay, t r i gge r ed on t he r i si ng p o r t i o n of t he p ul se .
Cent er t he p u l se hor i zo n t al l y on t he gr at i cul e .

d . CHECK- For opt i mum s q uar e l eadi ng cor ner a nd
f l at t op on ± 5- d i vi si o n di spl ayed p ul se wi t h abe r r at i ons
not t o exceed +0 . 15 or - 0 . 15 d i vi si o n , wi t h t ot al pea k - t o-
pea k aber r at i o ns not t o excee d 0 . 15 d i vi si on .

e . ADJUST- Ver t i cal compe nsat i o n R121 f or opt i mum
f l at t op on t he d i spl aye d p ul se, t he n ad j ust R120 an d R123,

	

g . Pr ess t he POWERswi t c h t o t ur nof f t h e Osci l l osco p e
i ncr easi ng t he sweep r at e of t he t i me- base, whe n

	

and i nst al l t he ver t i cal amp l i f i er i n t he cen t er ver t i cal
n ecessar y . Re p eat as necessar y t o obt ai n opt i mum f l at t op

	

compar t me n t . Pul l t h e POWER swi t c h ON.
on t he wavef or m. See Fi g . 5- 4 f or a dj u st me n t l ocat i o n .

f . ADJUST- Ver t i cal compe nsat i o ns C637 ( t h i s ad j ust -

	

h. Repeat par t s d t hr oug h f f or t he cent er ver t i cal

ment i s l ocat e d on t he mai n i nt er f ace boar d bet ween

	

compar t me n t .

ver t i cal compar t ment s, SN ’ 063251- ÅÁ ) , C115, R115,
C155, R155, R167, a nd C181 i n t he or der gi ve n , f or
o pt i mu m s quar e l ead i ng cor ner wi t h aber r at i o ns wi t h i n

	

i .

	

Pr ess t he POWERswi t c h t o t ur nof f t he Osci l l osco pe

t he l i mi t s gi ve n i n par t d of t h i s st ep . Ther e i s d i r ect

	

a nd d i sco nn ect cabl e a nd t er mi nat i on f r om t he e qu i p-

i n t er act i o n bet ween C115 a nd R115, a nd bet wee n C155

	

me n t .

a nd R155 . Best r esul t s ar e usual l y o b t ai ne d by set t i ng
R115 f u l l y cl oc k wi se, t he n adj ust i ng C115 . See Fi g . 5- 4 f or

ad j u st me nt l ocat i on .

g . ADJUST- R155 an d R167 f or mi n i mum r i ngi ng of

f r o nt cor ner . Adj ust C637 ( on t he mai n i n t er f ace boar d

bet wee n ver t i cal compar t me n t s, S N ’ 063251- ÅÁ) , C155
a n d C115 f or ± l evel f r ont cor ner . Af t er f r on t co r n er

ad j u st me n t s have been made, ad j ust C181 f or o pt i mum

r i set i me a nd mi n i mum f r o n t cor ner spi k e .

h . Pr ess t he POWER swi t c h t o t ur n of f t he
Osci l l osco p e, and i nst al l t he Ver t i cal Ampl i f i er i n t he

ce n t er compar t ment . Pul l POWER swi t c h ON.

i .

	

Repeat par t s d t h r oug h g . I f necessar y, compr omi se

t he ver t i cal compensat i on a dj ust ment t o obt ai n t h e best

r es po nse f or bot h l ef t an d r i g h t ver t i cal compar t me n t s .

4 . Chec k Bandwi dt h

± . Pr ess t he POWERswi t c h t o t ur nof f t he Osci l l oscope

and i nst al l t he ver t i cal ampl i f i er i n t he l ef t ver t i cal com-
par t ment . Pul l t he POWER swi t c h ON.

b . Set t he t i me- base u n i t f or ± sweep r at e of
10 ¼s/ di vi si o n .

d . Set t he ver t i cal ampl i f i er vol t s/ di vi si on swi t c h t o . 1
and a d j ust t he si ne- wave ge ner at or con t r ol s f or ± 6-
di vi si o n di s p l ay at ± f r eq ue ncy of 3 mega he r t z .

e . Wi t h out c ha n gi ng t he out p ut ampl i t u d e, i ncr ease
t he ge ner at or f r equency un t i l t h e d i spl ayed amp l i t u de i s
r ed uced t o 4 . 2 di vi si ons .

f .

	

CHECK- The ge ner at or f or ± r ead i ng of at l east 60
mega her t z .

Th e Cal i br at i on Fi xt ur e i s use d f or t h e h o r i zont al

syst em adj ust ment pr ocedur e . When a di f f er ent

amp l i f i er pl ug- i n i s use d t o ver i f y ho r i zont al

speci f i cat i ons, t he ampl i f i er f r equency must be

consi d e r e d . An al t e r nat e p r oce dur e i s pr ovi ded
wh en t h e 5A48 i s subst i t ut ed f or t he Cal i br at i on

Fi xt ur e pl ug- i n uni t .

I nst al l Pl ug- i n Uni t s

HOR I ZONTAL SYSTEM

• Ÿ¤•

I nst al l t h e Cal i br at i on Fi xt ur e i n t he hor i zont al p l ug- i n

compar t me n t an d t he t i me- base un i t i n t he l ef t ver t i cal

compar t me n t .

Cont r ol Set t i ngs

Cal i br at i o n Fi xt u r e

Posi t i on

	

Mi d r a nge

c . Di sco nn ect t he BNCcabl e f r om t h e pu l se ge ner at or

	

Amp l i t ud e

	

Mi d r ange

a nd connect i t t o t h e out p ut connect or of t h e si ne- wave

	

Test Swi t c h	 CommonMode

ge ner at or .

	

Re p Rat e

	

1 MHz
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Mai n Tr i gger i n g

Ti me- Base Un i t

Sl o p e

	

+

Mode

	

Aut o

Tr i gger Sour ce

	

Lef t

Posi t i on

	

As d esi r ed

Mag

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

§1

Mai n Sec/ Di v

	

1 ms

Di spl ay Mode

	

Mai n Swp

1 . Ad j ust Hor i zont al Cent er i ng

± . Pul l POWERswi t c h t o t ur n on t he Osci l l oscope an d

c hec k f or ± ver t i cal t r ace over t h e ent i r e gr at i cul e ar ea .

b . CHECK- T h at t he di s p l ayed t r ace i s wi t h i n 0. 5

d i vi si on of t he cent er ver t i cal gr at i cul e l i n e .

c . ADJUST- Hor i zont al Cent er i ng R222 t o posi t i on

t he t r ace t o t h e ce n t er ver t i cal gr at i cul e l i ne . See F i g . 5- 5

f or ad j ust ment l ocat i on .

2. Ad j ust Hor i zont al Gai n

± . Set t h e Test swi t c h of t he Cal i br at i o n F i xt ur e t o Ver t

or Hor i z Gai n .

	

d. Set t he t i me- base uni t f or aut o, i nt er nal t r i gger i n g,

and t he swee p r at e t o 10 ns/ d i v . Ad j ust t he t i me- base
t r i gger i ng cont r ol s f or ± st abl e di spl ay .

b . Posi t i on t he di spl ay wi t h t he Cal i br at i on Fi xt ur e

posi t i on co nt r ol t o al i gn t he br i g ht cent er t r ace of t he

di spl ay wi t h t h e cent er ver t i cal gr at i cul e l i n e . e . CHECK- For one 10 nanoseco n d mar k er per d i v i -
si on over t he cent er ei g h t ma j or gr at i cul e di vi si o ns of t he

di s p l ay ( posi t i o n as necessar y) .
c . CHECK- That t he cent er 7 t r aces coi nci d e wi t h t he

r espect i ve ver t i cal gr at i cul e l i nes, one t r ace per d i vi si on,

±0 . 25 di vi si on .

	

f . ADJUST- C210 f or o ne 10 n anosecond mar k er p er

d i vi si o n over t he cent er ei ght ma j or gr at i cul e di vi si ons of
t he d i s p l ay . Sweep accur acy i s±5° / ¿ over t he ent i r e sweep,

¹ Ä> Ãµ

	

8222

	

excl ud i ng t h e f i r st 30 n s and t he l ast 10 d i vi si ons of t he
c235

	

CENTERI NG

	

mag ni f i ed swee p . See Fi g . 5- 5 f or ad j ust ment l ocat i on .
5nSTI MI NG

Fi g . 5- 5. Locat i on ¿1 Hor i zon t al Ampl i f i e r adj ust ment s .

d. ADJUST- Hor i zont al Gai n R212 f or 6 di vi si ons of

def l ect i o n over t h e ce n t er 7 ver t i cal gr at i cul e l i n es .

3. Ad j ust 10 ns Ti mi ng

• Ÿ¤•

Ad j ust ment - 5440

e. Pr ess POWER swi t c h t o t ur n of f t h e Osci l l osco p e

and i n t er c h ange t h e Cal i br at i on Fi xt ur e an d t h e t i me- base

uni t i n t hei r r espect i ve comp ar t ment s . Pul l POWERswi t ch

ON.

‘ 5842 t i me- base or ± t i me- base havi ng ± 10 ns

swee p must be used.

± . Set t he Cal i br at i on F i xt ur e t est swi t c h t o AUX I N .

b. Connect t he t i me- mar k gener at or t o t he ±ÅÇ i n

co nn ect or of t he Cal i br at i on F i xt ur e .

c . Set t he t i me- mar k gener at or f or 10 nanoseco n d
mar k er s . Set t he Cal i br at i on F i xt ur e amp l i t ude co nt r ol so

t h e mar k er s ar e at l east f i ve di vi si ons i n ampl i t u d e .

4. Ad j ust 5 ns Ti mi ng

• Ÿ¤•

Thi s st ep can be per f or med onl y wi t h a t i me- base
uni t havi ng ± 5 ns swee p r at e, suc h as Tekt r oni x
5844 .

± . Pr ess POWER swi t c h t o t ur n of f Osci l l oscope and
i nst al l ap p r o p r i at e t i me- base uni t i n t he h or i zont al com-
par t ment . Pul l POWER swi t c h ON.
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Adj ust ment - 5440

b . Set t he t i me- mar k ge ner at or f or 5 n anosecond

	

Ti me- Base Uni t
mar k er s . Set t he Cal i br at i o n Fi xt ur e ampl i t ude co nt r ol so

	

Mai n Tr i gger i n gt he mar k er s ar e at l east f i ve d i vi si o ns i n ampl i t ud e .

Sl ope

	

+
Mode

	

Aut o
c . Set t he t i me- base uni t f or aut o, i n t e r n al t r i gger i n g,

	

Tr i gger So u r ce

	

L ef t
and t he sweep r at e t o 5 n s/ d i v . Adj ust t he t i me- base

	

Posi t i o n	 As desi r edt r i gge r i ng co nt r ol s f or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± st abl e di spl ay .

	

Mag

	

§1
Mai n Sec/ Di v

	

1 ms

d . CHECK- For one 5 n anosecond mar k er per d i vi si o n	 Di s p l ay Mode

	

Mai n Swp

over t he ce nt er ei g ht ma j or gr at i c u l e di vi si o ns of t he
d i s p l ay ( posi t i o n as necessar y) .

	

1 . Ad j ust Hor i zont al Cent er i ng

e . ADJUST- C235 f or one 5 n a nosecon d mar k er p er
di vi si o n over t he ce n t e r ei ght gr at i cul e di vi si ons of t he
d i spl ay . Swee p accur acy i s ±6¿/ ¿ over t he e nt i r e swee p ,
excl udi ng t he f i r st 30 n s and t he l ast 10 d i vi si o ns of t he
magni f i ed swee p. See Fi g . 5- 5 f o r adj u st me nt l ocat i on .

f . I n t e r act i on wi l l occur b et ween ad j ust ment of C210
and C235 . Repeat st ep 3 and st ep 4 t o ac h i eve ± t i mi ng
comp r omi se .

g . Pr ess POWER swi t c h t o t ur n of f t he Osci l l osco pe.
Di sconn ect al l cabl es .

Th e f ol l owi n g al t er nat i ve pr oced u r e i s used when
t h e 5 ‘ 48 i s subst i t ut ed f o r t h e Cal i br at i on Fi xt u r e
pl ug- i n uni t .

I nst al l Pl ug- i n Uni t s

HORI ZONTAL SYSTEM

• Ÿ¤•

c . CHECK- The c r t di s pl ay f or ± h or i zont al d ef l ect i on
I nst al l t he 5‘ 48 i n t he h or i zont al p l ug- i n compar t ment

	

of 5 d i vi si o ns ±0 . 15 d i vi si on .
and t he t i me- base un i t i n t he l ef t ver t i cal compar t ment .

d . ADJUST- Hor i zont al Gai n R212 f or 5 d i vi si ons of
Cont r ol Set t i ngs

	

def l ect i on . See Fi g . 5- 5 f o r ad j ust ment l ocat i on .

Ampl i f i er Un i t

± . Pul l t h e POWER swi t c h t o t ur n on t he Osci l l osco pe
and c hec k f or ± ver t i cal t r ace over t he ent i r e gr at i cul e ar ea .

b. Shor t t oget her p i ns 7‘ and 713 on t he 5‘ 48 ver t i cal
amp l i f i er wi t h an appr opr i at e s hor t i ng bar .

c . CHECK- That t he d i s pl ayed t r ace i s wi t h i n 0. 5
d i vi si o n of t he ce nt er ver t i cal gr at i cul e l i ne .

d . ADJUST- Hor i zont al Ce nt er i ng R222 t o posi t i o n
t he t r ace t o t he ce nt er ver t i cal gr at i cul e l i ne. See Fi g . 5- 5
f or adj ust ment l ocat i on .

2 . Adj ust Hor i zont al Gai n

± . Co nn ect ± 1 kHz squar e- wave si gnal f r om t he
Cal i br at i o n Gener at or t o t he 5‘ 48 i np ut , usi ng ± 42- i nch
BNC cabl e .

b. Set t he ver t i cal ampl i f i er an d ge ner at or co nt r ol s t o
obt ai n ± f i ve vol t r ef er ence si gnal . Ce nt er t he d i s p l ay
bet wee n t he t h i r d and ei ght h ve r t i cal gr at i cul e l i nes .

e . Pr ess t he POWERswi t c h t o t ur nof f t he Osci l l osco pe

Posi t i o n

	

Mi dr an ge

	

and i nt er c han ge t he ver t i cal ampl i f i e r and t he t i me- base

I n put cou pl i n g

	

Dc

	

uni t i n t hei r r es pect i ve compar t ment s . Pul l POWERswi t c h
ON.

Mode

	

CH 1
Tr i gge r

	

CH 1

Vol t s/ Di v

	

1

	

f .

	

Di sconn ect t he BNCca bl e f r omt he ve r t i cal ampl i f i er
i n pu t co nn ect or .
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3. Adj ust 10 ns t i mi ng

	

4. Adj ust 5 ns Ti mi ng

b . Set t he t i me- mar k gener at or f or 10 na nosecon d

mar ker s . Set t he def l ect i on f act or of t h e ver t i cal amp l i f i er

so t he mar k er s ar e at l east f i ve di vi si ons i n ampl i t ud e .

c . Set t he t i me- base u n i t f or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± swee p r at e of 10 n s/ di v .

Ad j ust t he t i me- base t r i gger i ng co nt r ol f or ± st abl e

di s pl ay .

e . ADJUST- C210 f or one 10 na nosecond ma r ker pe r

di vi si o n over t h e cent er ei g ht maj or gr at i cul e d i vi si o ns of

t he d i spl ay . Sweep accur acy i s ±5%over t he e nt i r e swee p,

excl udi ng t he f i r st 30 n s and t he l ast 10 d i vi si ons of t he

magn i f i e d swee p . See Fi g . 5- 5 f or ad j u st me nt l ocat i on .

Ad j ust ment - 5440

NO¤•

NOTE
Th i s st ep can be per f or med onl y wi t h ± t i me- base

‘ 5842 t i me- base or ± t i me- base h avi ng ± 10 ns

	

uni t havi ng ± 5 ns swee p r at e, such as Te k t r oni x

swee p must be used.

	

5844 .

± . Connect t he t i me- mar k gener at or si gnal t o t he i nput

	

± . Pr ess t he POWERswi t c h t o t ur nof f t he Osci l l osco pe

of t h e 5‘ 48 .

	

an d i nst al l an appr op r i at e t i me- base u ni t i n t he h or i zont al

compar t men t . Pul l POWER swi t c h ON.

b. Set t he t i me- mar k ge ner at or f or 5 nanoseco nd

mar k er s . Set t he def l ect i on f act or of t he ve r t i cal ampl i f i er

so t h e mar k er s ar e at l east f i ve d i vi si o ns i n ampl i t u de .

c . Set t he t i me- base uni t f or ± sweep r at e of 5 n s/ d i v .

Adj ust t he t i me- base t r i gger i ng co nt r ol f or ± st abl e

di s pl ay .

d . CHECK- For one 10 na nosecond mar ker p er di vi -

	

d . CHECK- For on e5 na n osecon d mar k er per d i vi si o n

si o n over t hecent er ei ght gr at i c u l edi vi si ons of t hedi spl ay

	

over t he ce nt er ei ght gr at i cul e d i vi si ons of t he di s pl ay
( posi t i on as n ecessar y) .

	

( posi t i o n as n ecessar y) .

e . ADJUST- C235 f or one 5 n an osecon d ma r k er per

d i vi si on over t he ce n t er ei ght gr at i cul e di vi si ons of t he

d i s pl ay . Swee p accu r acy i s ±6 ¿/¿ over t he ent i r e sweep,

excl ud i ng t h e f i r st 30 ns and t he l ast 10 d i vi si o ns of t he

mag ni f i e d swee p . See Fi g . 5- 5 f or ad j ust ment l ocat i o n .

f . I n t er act i o n wi l l occ u r bet wee n ad j ust ment of C210

and C235 . Repeat st ep 3 and st ep 4 t o ac hi eve ± t i mi ng

compr omi se .
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Ad j ust ment - 5440

I f t he Readout Syst em was d el et ed f r om t he i nst r u-
ment ( Op t i on 1) , omi t t hi s sect i on of t he pr ocedur e .

I t i s not necessar y t o i nst al l any pl ug- i ns t o per f or m t h i s
p r oce d ur e . Wi t h p l ug- i ns i nst al l ed and Q1052 r emoved,
r an dom c h ar act er s wi l l a pp ear ; wi t h p l ug- i n and Q1052
r emoved, al l zer os wi l l a pp ear .

1 . Ad j ust Ver t i cal Sp aci ng

READOUT SYSTEM

	

3 . Ad j ust Ch ar act er ScanzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• Ÿ¤•

± . Remove Q1052 f r om i t s soc k et on t he Readout
boar d . See Fi g . 5- 6 ‘ f or l ocat i on .

b . Pul l t he POWER swi t c h ON a n d set t h e READOUT
cont r ol f or vi si bl e c har act er s .

c . CHECK- Cr t di spl ay f or t wo r ows of zer os, 40 zer os
t o ± r ow wi t h no over l a p . Th e t wo r ows of zer os s h oul d be
l ocat e d ver t i cal l y i n t he mi ddl e of t he t o p an d bot t om
di vi si ons of t he gr at i cul e . See F i g . 5- 6 ’ .

d . ADJUST- Ver t i cal Spaci ng R1118 t o posi t i on t he
t op r ow of r eadout c har act er s t o t h e mi d dl e of t he t op
gr at i cul e d i vi si o n . Then a dj ust Ver t i cal Ce n t er i ng R135
( l ocat ed on ver t i cal ci r cui t boar d) so t he bot t om r ow of
r ea d out c har act er s i s i n t he mi ddl e of t he bot t omgr at i cul e
di vi si on . Some i nt er act i o n wi l l occur bet wee n adj ust me n t
of R1118 a nd R135 . Re peat unt i l cor r ect r ead out c har act er
l ocat i o n i s ac h i eve d . See Fi g . 5- 6A and 5- 613 .

2 . Ad j ust Hor i zont al Posi t i oni ng

± . CHECK- That t he f i r st a nd l ast c har act er s of bot h

r ows of zer os ar e wi t h i n t he gr at i c u l e ar ea . See Fi g . 5- 6 ’ .

b . ADJUST- Hor i zont al Posi t i o n i ng R1110 t o posi t i on
bot h r ows of zer os so t he f i r st an d l ast c har act er s ar e
wi t h i n t he gr at i cul e ar ea . See Fi g . 5- 6 ’ f or cor r ect
p osi t i o n i n g of t h e r eadout d i s p l ay .

± . CHECK- Di spl aye d char act er s f or comp l et e ness
wi t hout over scanni ng ( over sca nn i ng causes ± br i g h t dot
wher e t r aces over l ap) .

b . ADJUST- Char act er Sca n R1006 f or f ul l y scanned
char act er s wi t ho u t over sca nn i ng . See Fi g . 5- 6A and 5- 613 .

c . P r ess POWER swi t c h t o t ur n of f Osci l l oscope .
Repl ace Q1052 t o i t s soc k et . T h i s comp l et es t he ad j ust -
me n t pr oce d ur e .

R1118
VERTI CAL

SPACI NG

R1110

	

Q1052 R1006
HORI ZONTAL

	

CHARACTER

( ‘ ) POSI TI ONI NG

	

SCAN

¹ ¹ ¹ ½¹ ¹ ¹ ¹ ¹ m ¹ ¹ ¹ m¹ ¹ ¹ ¹ ¹ ¹ ¹ ¯ ¹ ¹ ¹ ¹ ¯ ¹ '¹ ¯ ¹ ¹ ¹ ¹ ¹ ¹ ¹

NONE

MMMMMENEEN

NNEEMENNEW

NEEMENEEN

NEEMENNE

¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹

2139- 11

Fi g . 5- 6 . ( ‘ ) Locat i o ns of Rea dout Ad j ust me n t , 01052, ( ’ )
Readout d i spl ay wi t h 01052 r emoved ( wi t h p l ug- i ns r emoved) .
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Yo ur i nst r ument may be eq ui pped wi t h one or mor e opt i ons . Thi s sect i o n descr i bes t hose opt i ons,

or di r ect s t he r eader t o wher e t he opt i on i s document ed .

Op t i on 1

	

Removes Rea dout Ci r cui t r y

	

Descr i bed i n t hi s sect i o n .

	

1

Op t i on 3

	

Ext er n al Rea dout I n p ut

	

Descr i bed i n t hi s sect i on .

	

5

Opt i o n 4

	

Pr ot ect i ve Fr o nt Panel Cover

	

Descr i be d i n t h i s sect i o n .

	

1

Opt i on 76

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¡ 7 Ph os ph or

	

Descr i bed i n t h i s sect i o n .

	

1

Opt i o n 78

	

¡ 11 Ph os ph or

	

Descr i bed i n t h i s sect i on .

	

1

REV. ’ SEP 1978

OPTI ON I NFORMATI ON

Sect l on ² - 5440

No .
of

Pages
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Th i s mod i f i cat i on r emoves t h e Reado u t ci r cui t r y f r om t h e 5440 .

ELECTRI CAL PARTS L I ST

Remove :

Ad d:

REV. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ FEB 1978

OPTI ON 1

Ck t .

	

Te k t r oni x

	

Descr i pt i on

No .

	

Par t No .

‘ 7

	

670- 2413- 00

	

READOUT Ci r c u i t Boar d Assembl y

‘ 9

	

670- 5035- 00

	

READOUT PROTECTI ON

Ci r cui t Boar d Assemb l y

( SN ’ 074125 &ÅÁ)

U1030

	

155- 0015- 01

	

Monol i t h i c An al og Dat a Swi t c h

( SN ’ 074124 &bel ow)

U1040

	

155- 0015- 01

	

Mon ol i t h i c An al og Dat a Swi t c h

( SN 8074124 & bel ow)

131- 1398- 00

	

Co n t act , El ect . 16 Pi n, d i p, gn d

131- 1398- 00

	

Co n t act , El ect . 16 P i n, d i p, gn d

( 131- 1398- 00 ar e i nst al l ed wher e t h e 155- 0015- 01 ar e r emoved)

Opt i on 1- 5440

Op t i on 1, p age 1
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OPTI ON 3

EXTERNAL READOUT I NPUT

The Ext e r nal Readout I n put opt i on pr ovi des access t o t he t wo r eadout di s pl ay wo r ds whi c h cann ot

be p r ogr ammed vi a p l ug- i ns i n t he 5440 . Thi s opt i on d oes n ot al t er t he di s pl ay or wor ds t hat ar e

p r ogr ammed f rom pl ug- i ns .

The wor d s t hat ar e accessed by t hi s opt i on appear at t he b ot t om of t he scr een as s hown i n F i g .
Opt i on 3- 1 . These wor ds ar e d esi g nat ed EXT. 1 andzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• §¤ 2 .

LEFT VERT

	

RI GHT VERT

	

HORI Z

	

HORI Z
CHAN 1

	

CHAN 1

	

™ ‘ SWP

	

’ SWP

LEFT VERT

	

RI GHT VERT ™ EXTERNAL

	

EXTERNAL
CHAN 2

	

CHAN 2

	

WORD 1

	

WORD 2

Fi g . Opt i on 3- 1 . Rea dout Wor d Locat i o n

CONNECTOR DESCRI PTI ON

2139- 12

Opt i on 3- 5440

The co nn ect or pr ovi ded f or t he Ext er nal Readout I nput i s ± 25 p i n f emal e co nn ect or l ocat ed on t he

r ear p anel of t he 5440 . The co nnect o r mat es wi t h an ™¤¤- Cannon DB- 25P o r equi val ent connect or ( ¤• š

¡ • 131- 0570- 00) . Ref er t o Fi g . Opt i on 3- 2 f or co nn ect or p i n assi gn ment s .

Opt i on 3, p age 1
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Opt i on 3- 5440

GROUND 25

+5 V PWR SUPPLY

	

24

+15V PWR SUPPL Y

	

23

- 15 V PWR SUPPLY

	

22

EXT. ROW2

	

21

EXT. ROW1

	

20

EXT. COLUMN 2

	

19

EXT. COLUMN 1

	

18

17

NOT USED

	

16

115

40V L I NE FREQ.

	

14

2139- 13

Gr ou nd

	

Rea dout Syst emGr oun d .

+5 V, +15 V, - 15 V

	

Power s up pl y co nn ect i ons . Maxi mumal l owa bl e cu r r ent s ; +5 : 100 mA; +15:
20 mA; - 15: 20 mA.

EXT. COLUMN 1

	

Col umn dat a i nput f o r Ext er nal wo r d 1 .

EXT . COLUMN 2

	

Col umn dat a i nput f or Ext er nal wo r d 2 .

EXT . Row 1

	

Row d at a i nput f or Ext er n al wo r d 1 .

EXT . Row 2

	

Row d at a i np ut f o r Ext er nal wor d 2 .

40 V Li ne FREQ

	

Li ne f r equency si gnal appr ox . 40 VzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ - P. 10 mA maxi mu m.

TS1- TS10

	

Ti me Sl ot si gnal s .

Ÿ
Ÿ

Ÿ
Ÿ

Ÿ
Ÿ

Ÿ
Ÿ

Ÿ
Ÿ

Ÿ
Ÿ

Ÿ
Ÿ

Ÿ
Ÿ

Ÿ
Ÿ

Ÿ
Ÿ

Ÿ
Ÿ

Ÿ
Ÿ

Fi g. Opt i on 3- 2 . Co nnect o r p i n assi gnment s
( Vi ew l ook i ng at r ea r panel of 5440)

13 ¤S4

12 Äs1

11 Äs9

10 ÄS8

9 TS2

8 Äs3

7 ÄS5

6 ÄS1 ¿

5 ÄS6

± ¤S7

3 TRAPEZOI D

2 END- OF-WORD

1 TRI GGER

TRAPEZOI D

	

Tr apezoi d si gnal f r om pi n 10 of Ti mer , U1000, on Rea dout Boa r d .

END- OF- WORD

	

End- of - wo r d pul se f r om p i n 2 of Ti me Sl ot count e r , U1025, on Readout

Boar d.

TRI GGER

	

Pul se f rom p i n 5 of Ti mer , U1000, on Reado ut Boar d .

PROGRAMMI NG

The 5440 Rea dout syst em i s pr og r ammed by r esi st or s, whi c h ar e co nnect ed bet wee n Ti me Sl ot
l i nes and Rbf ¼ or Col umn l i nes . The r esi st or s ar e c hosen accor di ng t o t he c har act e r d i s pl ayed or t he

oper at i o n per f or med . For t he val ues of pr ogr ammi ng r esi st or s, see Fi g . Opt i on 3- 3 ( t he Char act er

Se l ect i on Mat r i x) i n t hi s manual . Al l pr ogr ammi ng r esi st o r s smal l er t han 51K and l a r ge r t han 13Kshoul d
be 1 ¿/¿ t ol er ance or b et t er ; al l ot her s ca n be 5¿/¿ or l ess .

Opt i on 3, page 2
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To i l l u st r at e r esi st or sel ect i o n , co n si d e r t h e di spl ay " TEST 1" i n EXT. 1 . Req ui r ed r esi st or val u es ar e

s h own.

CHARACTERzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¤

•
S

¤

( Sp ace)
1

COLUMN COLUMN ROW

RESI STOR

9

	

16 . 5 š

	

4

10

	

13 š

	

5

1

	

150 š

	

5

9

	

16 . 5 š

	

4

0 Op en 10

2

	

75 š

	

1

Fi g . Op t i on 3- 3 . RESI STOR PROGRAM FOR " TEST 1" .

ROW

RESI STOR

51 š

37 . 4 š

37 . 4 š
51 š

16 . 5 š

Op en

I n Fi g . Op t i on 3- 3 t h e Mat r i x i nd i cat es, f o r examp l e, t h at t h e c h a r act er " ¤ " i s pr ogr ammed b y
Col umn 9 and Row 4 . Th e Sel ect i o n Mat r i x al so i ndi cat es t h at ± 16 . 5 š r esi st or i s r e qu i r e d f or Col umn 9
wh i l e 51 š i s r eq ui r e d f o r Row4 . To ob t ai n t h e space bef o r e t h e " 1, " t h e " ADDSPACE" op e r at i o n i s u sed .

The c h oi ce of Ti me Sl ot s d epend s on t h e desi r e d p osi t i o n of t h e c h ar act er wi t h i n t h e wo r d .

Pr og r ammi n g t h e f i r st c h ar act er f r omTS1 d i s p l ays t h at c h a r act er i n t h e l ef t - most c h a r act er p osi t i o n of

t h e d i s p l ay wo r d . Si mi l a r l y, p r og r ammi n g t h e f i r st c h a r act er f r om TS2, TS3, or TS4 di s p l ays t h at
c h ar act e r i n t h e second , t h i r d , o r f our t h posi t i on wi t h i n t h e d i s p l ay wo r d r es p ect i vel y . Pr ogr ammi n g t h e

f i r st c h a r act er f r om TS5 t o TS10, h oweve r , d i spl ays t h e c h ar act er as i f i t i s p r ogr amme d f r om TS4. To

move t h e c h ar act er f ur t h er r i g h t r e qu i r es pr ogr ammi n g " ADD SPACE" ( col umn 0, Row 10) i n Ti me Sl ot s
af t e r TS3.

On ce t h e Ti me Sl ot f or t h e f i r st c h ar act er i s c h osen , succeedi n g c h a r act er s ar e p r ogr ammed i n

succeed i n g Ti me Sl ot s . I f , h owever , ± Ti me Sl ot ot h er t h an TS1, TS2, or TS3 i s l ef t unpr ogr ammed ,

c h a r act er p osi t i o n i s u n c h an ged d ur i ng t h at Ti me Sl ot . For examp l e, i f TS6 and TS8 a r e pr ogr ammed and

TS7 i s n ot , t h en t h e c h a r act e r d i s p l ayed i n TS8 i s d i s p l ayed i n t h e same p osi t i o n as i f i t wer e p r ogr ammed

i n TS7.

To f ur t he r cl ar i f y t he p r og r ammi n g co n ce p t s ou t l i n ed he r e, ± compl et e ci r c u i t d i agr am f or
pr ogr ammi ng ± wor d i s gi ve n i n F i g . 4 . Th i s ci r cu i t d i s p l ays " TEST · " wh e r e " · " i s a numb e r f r omOt o 99
sel ect abl e b y t h e user . Ti me Sl ot s TS1 t o TS5 a r e used t o pr og ram " TEST ' s p ace) " . Ti me Sl ot 6 wi t h

Swi t c h S1 and R10 t hr ough R19 pr og r ams t h e t e n s d i gi t of t h e numbe r . S1 sel ect s t h e number di s p l aye d .
Si mi l a r l y, S2 sel ect s t h e un i t s di gi t p r ogr ammed i n TS7. Th er e a r e seve r al c h oi ces f o r t h e f or mat of t h e
numb er wh en t h e numbe r i s l ess t h an 10 . I f i t i s d esi r abl e t o di spl ay t h e number " 8" as " 08, " t hen R10 B i s
u se d t o pr og r am ± " 0" i n t h e t e n s d i gi t an d R10A i s n ot u se d . I f ± s p ace i s d esi r ed i n t h e t ens d i gi t ( i n
add i t i o n t o t h e s p ace i n TS5) so t h at t h e l ocat i on of t h e un i t s d i gi t d oes n ot s h i f t wh en c h an gi n g f r om" 9"
t o " 10, " t h en R10A i s u sed and R10 B i s n ot . I f n ei t h er R10A n or R10 B i s used , t h e un i t s di gi t i n n u mbe r s
l ess t h an 10 i s di sp l aye d i n t h e d i s p l ay l ocat i on of t h e t e n s d i gi t .

Col umn and Row conn ect i o n s a r e c h osen accor di n g t o t h e di s p l ay l ocat i o n of t h e wor d on t h e
scr een . Co n nect i on of p r ogr ammi n g r esi st or s of Row 1 and Col umn 1 d i s p l ays i n t h e l ocat i on of • §¤ 1 .

L i k ewi se, co nn ect i on t o Row 2 an d Col umn 2 di spl ays i n t h e l ocat i on of • §¤ 2 .

ADDI TI ONAL CONSI DERATI ONS

The co nn ect i on s t o t h e Ext er n al Rea d ou t I n pu t co nn ect o r ar e n ot s h o r t - ci r cui t pr ot ect e d . Sh or t s
may damage t h e Readou t Syst em.

The Tr ap ezoi d , En d- of - Wo r d , and Tr i gge r si gn al s a r e f or speci al p r ocessi n g app l i cat i o n s . Th ey
h ave ver y l i mi t e d dr i vi n g ca p ab i l i t y an d s h ou l d b e emi t t er f ol l ower b uf f er e d i f used f or any p ur p ose.

Op t i on 3- 5440

Opt i on 3, page 3

www.valuetronics.com



Op t i on 3- 5440

TS6

R8 ~ R9
16. 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAš

	

51 š

	

13 š

	

374 š

	

150 š

	

37 . 4 š S

	

16 . 5 š ~

	

51 š

	

16 . 5 š

TS1 »

	

R10A

	

¤S2»

	

¤S3»

	

¤S4»

	

¤S5»

	

™

( ¤ ) 16. 5 š ( • )

	

( S)	 ( ¤ )

	

™S¡ ‘ C• )

S7 ®œV_

( ¿ )

	

S2

	

( 0)
R10B

	

R20
150 š

	

¤S7» i
I

	

150 š

Opt i o n 3, page 4

( 1)

	

¹̂ r- »¯ ~¡

	

1 ( 1)
R 11

	

R21
75 š

	

75 š

R 12

	

R22
51 š

	

51 š

½̂

	

" ~› .› r

	

1 ( 3)

	

Á

	

A‘ ‘

	

6( 3)

R13

	

R23
37 . 4K

	

37 . 4K

R 14

	

R24
30 . 1 š

	

30 . 1 š

R15
24 . 9 š

R16

	

R26
21 . 5 1K

	

21 . 5 š

R17

	

R27
18 . 7 š

	

18 . 7 š

R18
16. 5 š

0- - - AAA, - - - - - - - - J ( 9)

	

Á

	

` ~ › ~· Å

	

™ ( 9)

R19

	

R29
13 š

	

13 š

Fi g . Op t i on 3- 4 . Pr og r ammi ng " Test À"

R25
24. 9 š

R28
16 . 8 š

2139- 14

COLUMN

ROW
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Te k t r oni x Cl ua nt i t y

	

Desc r i pt i on

Par t No .

Add :

131- 0569- 00

	

1

	

Co nn ect or , 25 Pi n Femal e

131- 0570- 00

	

1

	

Connect o r , 25 Pi n Mal e

210- 0004- 00

	

2

	

Was her , Loc k No . 4

210- 0406- 00

	

2

	

Nu t , 4- 40zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÇ 3/ 16

129- 0370- 00

	

2

	

Post , Met al l i c ( St u d)

200- 1055- 00

	

1

	

Cove r , Co nn ect or

Change t o :

MECHANI CAL PARTS LI ST

333- 1775- 00

	

1

	

Rear Panel

Opt i on 3- 5440

Opt i on 3, p age 5
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OPTI ON 4

The pur pose of OPTI ON 4 i s t o p r ovi dezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± pr ot ect i ve f r ont panel cover . The cabi net si des h ave b ee n

modi f i ed b y t he addi t i on of ± r et ai n i ng h oo k f or t he pr ot ect i ve cover .

MECHANI CAL PARTS L I ST

Fi g . &
I ndex Te k t r oni x t ] t y

	

Desc r i pt i on

No.

	

Par t No .

Change t o :

3- 7

	

390- 0193- 01

	

1

	

CABI NET SI DE ( l ef t )

3- 12

	

390- 0192- 01

	

1

	

CABI NET SI DE ( r i g ht )

Add:
200- 1375- 00

	

1

	

COVER FRONT ( osci l l osco pe)

Opt i on 4- 5440

Opt i on 4, page 1
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OPTI ON 76zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¡ 7 PHOSPHOR

Opt i o n 7 6- 5440

The pur pose of OPTI ON 76 i s t o p r ovi de ± cat hode- r ay t ub e wi t h ¡ 7 ph osp hor , wh i c h i s excel l ent f or

l ong- per si st e nce di spl ay r equi r eme n t s . The Tekt r oni x par t nu mber f or t he t u be i s l i st ed i n t he Repl acea b l e

El ect r i cal Par t s ( see V400) .

( a) S EP 1978

	

Opt i o n 76, page 1
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OPTI ON 78zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¡ 11 PHOSPHOR

Opt i on 78- 5440

The pur pose of OPTI ON 78 i s t o pr ovi de ± cat hod e- r ay t ube wi t h ¡ 11 phosphor , whi ch i s b est sui t ed f or

wavef or mphot ogr aphy . The Tekt r oni x par t n umber f or t he t ube i s l i st ed i n t he Repl aceabl e El ect r i cal Par t s

( see V400) .

(É SEP 1978

	

Opt i on 78, page 1
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REPLACEABLE

ELECTRI CAL PARTS

PARTS ORDERI NG I NFORMATI ON

Repl acement par t s ar e avai l abl e f r omor t hr ough your l ocal Tekt r oni x, I nc . F i el d Of f i ce

or r epr esent at i ve .

Changes t o Tekt r oni x i nst r ument s ar e somet i mes made t o accommodat e i mpr oved

component s as t hey b ecome avai l abl e, and t o gi ve you t he benef i t of t he l at est ci r cui t

i mpr ovement s d evel oped i n our engi neer i ng d epar t ment . I t i s t her ef or e i mp or t ant , when

or der i ng par t s, t o i ncl ude t he f ol l owi ng i nf or mat i on i n your or der : Par t n umber , i nst r ument

t ype or n umber , ser i al number , and modi f i cat i on number i f appl i cabl e .

I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± p ar t you h ave or der ed has b een r epl aced wi t h ± n ew or i mpr oved p ar t , your l ocal

Tekt r oni x, I nc . Fi el d Of f i ce or r epr esent at i ve wi l l cont act you concer ni ng any change i n par t

number .

Change i nf or mat i on, i f any, i s l ocat ed at t he r ear of t hi s manual .

SPECI AL NOT ES ANDSYMBOLS

§ŸŸŸ

	

Par t f i r st added at t hi s ser i al number

ŸŸ§

	

Par t r emoved af t er t hi s ser i al n umber

I TEMNAME

I n t he Par t s L i st , an I t em Name i s separ at ed f r om t he d escr i pt i on by ± col on ( : ) .

Because of space l i mi t at i ons, an I t em Name may somet i mes appear as i ncompl et e . For

f ur t her I t em Name i dent i f i cat i on, t he U . S . Feder al Cat al ogi ng Handbook —6- 1 can be

u t i l i zed wher e p ossi bl e .

ABBREVI ATI ONS

ACTR ACTUATOR

	

PLSTC PLASTI C

ASSY ASSEMBLY

	

QTZ QUARTZ

CAP CAPACI TOR

	

RECP RECEPTACLE

CER CERAMI C

	

RES RESI STOR

C KT

	

CI RCUI T

	

RF

	

RADI OFREQUENCY

COMP COMPOSI TI ON

	

SEL SELECTED

CONN CONNECTOR

	

SEMI COND SEMI CONDUCTOR

ELCTLT ELECTROLYTI C

	

SENS SENSI TI VE

ELEC ELECTRI CAL

	

VAR VARI ABLE

I NCAND I NCANDESCENT

	

WW

	

WI REWOUND

LED

	

L I GHT EMI TTJ NGDI ODE

	

X FMR

	

TRANSFORMER

NONWI R

	

NONWI REWOUND

	

XTAL

	

CRYSTAL

Sect i on 7- 5440
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Repl aceab l e El ect r i cal Pa r t s- 5440

CROSS I NDEX- MFR. CODE NUMBER TO MANUFACTURER

Mf r . Co d e

	

Man u f act ur e r

	

Add r ess

	

Ci t y, St at e, Zi pzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
ŸŸŸ‘ §

	

BUEHLER PROD.

	

HI GHWAY 70 EAST

	

KI NGSTON, NC 28501
01121

	

ALLEN- BRADLEY COMPANY

	

1201 2ND STREET SOUTH

	

MI LWAUKEE, WI 53204
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
13511

	

AMPHENOL CARDRE DI V. , BUNKER RAMO CORP .

	

LOS GATOS, CA 95030
15454

	

RODAN I NDUSTRI ES, I NC.

	

2905 BLUE STAR ST.

	

ANAHEI M, CA 92806
24546

	

CORNI NG GLASS WORKS, ELECTRONI C
COMPONENTS DI VI SI ON

	

550 HI GH STREET

	

BRADFORD, PA 16701
31514

	

STANFORD APPLI ED ENGI NEERI NG, I NC.
ADVANCED PACKAGI NG DI V .

	

3080 AI RWAY DRI VE

	

COSTA MESA, CA 92626
50157

	

MI DWEST COMPONENTS I NC.

	

¡ . 0 . BOX 787

1981 PORT CI TY BLVD .

	

MUSKEGON, MI 49443
56289

	

SPRAGUE ELECTRI C CO .

	

NORTH ADAMS, MA 01247
71400

	

BUSSMAN MFG. , DI VI SI ON OF MCGRAW-
EDI SON CO.

	

2536 W. UNI VERS I TY ST.

	

ST. LOUI S, MO 63107
71450

	

CTS CORP .

	

905 • . WEST BLVD

	

ELKHART, I N 46514
71744

	

CHI CAGO MI NI ATURE LAMP WORKS

	

4433 RAVENSWOOD AVE.

	

CHI CAGO, I L 60640
72982

	

ERI E TECHNOLOGI CAL PRODUCTS, I NC.

	

644 W. 12TH ST .

	

ERI E, PA 16512
73138

	

BE CKMAN I NSTRUMENTS, I NC. , HELI POT DI V .

	

2500 HARBOR BLVD .

	

FULLERTON, CA 92634
75042

	

TRW ELECTRONI C COMPONENTS, I RC FI XED
RESI STORS, PHI LADELPHI A DI VI SI ON

	

401 • . BROAD ST .

	

PHI LADELPHI A, PA 19108
80009

	

TEKTRONI X, I NC.

	

¡ 0 BOX 500

	

BEAVERTON, OR 97077
80031

	

ELECTRA- MI DLAND CORP . , MEPCO DI V .

	

22 COLUMBI A ROAD

	

MORRI STOWN, NJ 07960
81073

	

GRAYHI LL , I NC .

	

561 HI LL GROVE AVE . , PO BOX 373

	

LA GRANGE, I L 60525
81439

	

¤—• ‘ œ- Ÿ- DI SC, I NC.

	

1320 S MAI N, ¡ 0 BOX 1538

	

MANSFI ELD, OH 44907
90201

	

MALLORY CAPAC I 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 P. R.
MALLORY AND COMPANY, I NC .

	

4242 W ’ ‘ ¥• MAWR

	

CHI CAGO, I L 60646
91637

	

DALE ELECTRONI CS, I NC.

	

¡ . 0 . BOX 609

	

COLUMBUS, NE 68601
91929

	

HONEYWELL, I NC. , MI CRO SWI TCH DI V .

	

CHI CAGO & SPRI NG STS.

	

FREEPORT, I L 61032
95238

	

CONTI NENTAL CONNECTOR CORP .

	

34- 63 56TH ST .

	

WOODSI ©E, NY 11377

¤1

	

AEV ’ , AN 1979
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Repl aceabl e El ect r i cal Par t s- 5440

Te k t r on i x

	

Ser i al / Model No .

	

Mf r
Ck t No .

	

Par t No .

	

E f f

	

Dsco nt

	

Name & Descr i pt i on

	

Code

	

Mf r Par t Numb er zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ 1

	

670- 2442- 00

	

CKT BOARD ASSY : FRONT PANEL CONTROL	 80009 670- 2442- 00

‘ 1

	

670- 2441- 00

	

CKT BOARD ASSY : FRONT PANEL CONTROL

	

80009 670- 2441- 00

- - - - - - - - - -

	

( OPTI ON 2 ONLY)

‘ 2

	

670- 2335- 00

	

8010100 8053530

	

CKT BOARD ASSY : I NTERFACE

	

80009 670- 2335- 00

‘ 2

	

670- 2335- 01

	

8053531 8053858

	

CKT BOARD ASSY : I NTERFACE	 80009 670- 2335- 01

‘ 2

	

670- 2335- 02

	

8053859 8055252

	

CKT BOARD ASSY : I NTE RFACE

	

80009 670- 2335- 02

‘ 2

	

670- 2335- 03

	

’ 055253 ’ 074124

	

CKT BOARD ASSY: I NTERFACE

	

80009 670- 2335- 03

‘ 2

	

670- 2335- 04

	

’ 074125

	

CKT BOARD ASSY : I NTERFACE

	

80009 670- 2335- 04

‘ 3

	

670- 3078- 00

	

’ 010100 ’ 029999

	

CKT BOARD ASSY : VERTI CAL OUTPUT AMPL

	

80009 670- 3078- 00

‘ 3

	

670- 3078- 01

	

’ 030000

	

CKT BOARD ASSY : VERTI CAL OUTPUT AMPL

	

80009 670- 3078- 01

‘ 4

	

670- 2333- 00

	

8010100 ’ 019999

	

CKT BOARD ASSY : HORI ZONTAL AMPL ´ – AXI S

	

80009 670- 2333- 00

‘ 4

	

670- 2333- 01

	

’ 020000

	

CKT BOARD ASSY: HORI ZONTAL AMPL ´ – AXI S

	

80009 670- 2333- 01

‘ 5

	

670- 2443- 00

	

8010100 8073742

	

CKT BOARD ASSY : HI GH VOLTAGE	 80009 670- 2443- 00

‘ 5

	

670- 2443- 02

	

8073743

	

CKT BOARD ASSY: HI GH VOLTAGE

	

80009 670- 2443- 02

‘ 6

	

670- 2336- 00

	

CKT BOARD ASSY : POWER SUPPLY

	

80009 670- 2336- 00

‘ 7

	

670- 2413- 00

	

CKT BOARD ASSY : READOUT	 80009 670- 2413- 00

‘ 8

	

670- 0702- 04

	

CKT BOARD ASSY: GRATI CULE LAMPS

	

80009 670- 0702- 04

- - - - - - - - - -

	

( STANDARD ONLY)

‘ 9

	

670- 5035- 00 §’ 074125

	

CKT BOARD ASSY : READOUT PROTECTI ON

	

80009 670- 5035- 00

’ 800

	

119- 0830- 00 §’ 080000

	

FAN, TUBEAXI AL: 12 VDC, 2 . 4W, 5250 ‘ ¡ œ, 47 CFM

	

ŸŸŸ‘ § 69 . 11 . 2

C100

	

281- 0604- 00

	

CAP. , FXD, CER DI : 2 . 2 PF , +/ - 0 . 25PF , 500 V

	

72982 301- OOOCOJO229C

C101

	

283- 0003- 00

	

CAP. , FXD, CER DI : O . O I UF , +80- 20%, 150 V

	

72982 855- 558–5U- 103 –

C102

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . O1UF , +80- 20%, 150 V

	

72982 855- 558–5Å- 103 –

C115 281- 0204- 00

	

CAP. , VAR, PL STC: 2- 22PF, I OOV

	

80031 287000222MJ 02

C120

	

281- 0638- 00

	

CAP. , FXD, CER DI : 240 PF , 5%, 5OOV

	

72982 301000 Z 5D241J

C121

	

283- 0032- 00

	

CAP. , FXD, CER DI : 470 PF , 5%, 5OOV

	

72982 0831085Z5EO0471J

C123

	

281- 0524- 00

	

CAP. , FXD, CER DI : 150 PF , +/ - 30PF , 500 V

	

04222 7001- 1381

C127

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . O1UF , +80- 20%, 150 V

	

72982 855- 558–5U- 103 –

C148

	

281- 0623- 00

	

CAP. , FXD, CER DI : 650 PF , 5%, 5OOV

	

04222 7001- 1362

C153

	

281- 0651- 00

	

CAP. , FXD, CER DI : 47PF , 5%, 200V

	

72982 374001 T2HO470 J

C155 281- 0204- 00

	

CAP. , VAR, PL STC: 2- 22PF , 100V

	

80031 287000222MJ 02

C156

	

281- 0651- 00

	

CAP. , FXD, CER DI : 47 PF , 5%, 200V

	

72982 374001 T2HO470J

C160

	

281- 0651- 00

	

CAP. , FXD, CER DI : 47 PF , 5%, 200V

	

72982 374001 T2HO470 J

C165

	

281- 0623- 00

	

CAP. , FXD, CER DI : 650 PF , 5%, 5OOV

	

04222 7001- 1362

C167

	

281- 0634- 00

	

CAP . , FXD, CER DI : I OPF , +/ - 0 . 25PF , 5OOV

	

72982 374011000100C

C170

	

283- 0000- 00

	

CAP. , FXD , CER DI : O . OOI UF , +100- 0%, 500V

	

72982 831- 516• ™02 ¡

C173

	

283- 0000- 00 §’ 032530

	

CAP . , FXD, CER DI : O . OOI UF , +100- 0%, 5OOV

	

72982 831- 516• 102 ¡

C180 290- 0534- 00 ’ 010100 ’ 033099 CAP . , FXD, EL CTLT : I UF , 20%, 35V

	

56289 196DI 05XO035HAI

C180

	

283- 0111- 00

	

’ 033100

	

CAP. , FXD, CER DI : O . I UF , 20%, 50V

	

72982 8121- NO88Z5U104M

C181 281- 0203- 00

	

CAP. , VAR, PLSTC: 2- I OPF, l 00 V

	

80031 2807000210 MJ 02 FO

C184

	

281- 0546- 00

	

CAP. , FXD, CE R DI : 330 PF , 10%, 5OOV

	

04222 7001- 1380

C185

	

281- 0546- 00

	

CAP. , FXD, CER DI : 330 PF , 10%, 5OOV

	

04222 7001- 1380

C188

	

283- 0000- 00

	

CAP. , FXD, CE R DI : O . OOI UF , +100- 0%, 500V

	

72982 831- 516• ™02 ¡

C192 290- 0534- 00 8010100 ’ 010278 CAP. , FXD, EL CTLT : I UF , 20%, 35V

	

56289 196DI 05XU035 HAl

C192 290- 0522- 00 ’ 010279 8033099 CAP. , FXD, EL CTLT : I UF , 20%, 5OV

	

56289 196DI 05XO050HAI

C192

	

283- 0111- 00

	

8033100

	

CAP. , FXD, CER DI : O . I UF , 20%, 5OV

	

72982 8121- • Ÿ88 –5Å 104œ

C197 290- 0534- 00 ’ 010100 ’ 033099 CAP. , FXD, EL CTLT : I UF , 20%, 35V

	

56289 196DI 05XO035HAI

C197

	

283- 0111- 00

	

8033100

	

CAP . , FXD , C ER DI : O . I UF , 20%, 5OV

	

72982 8121- N088Z5U104M

C198 290- 0523- 00 ’ 010100 ’ 033099 CAP . , FXD, EL CTLT : 2 . 2UF , 20%, 20V

	

56289 196D225X0020HA1

C198

	

283- 0111- 00

	

’ 033100

	

CAP . , FXD, CER DI : O . I UF , 20%, 5OV

	

72982 8121- N088Z 5 U104M

C210 281- 0205- 00

	

CAP . , VAR , PL STC: 4- 65 PF, 100 V

	

80031 2810C5 R565QJ 02 FO

C211

	

281- 0634- 00

	

’ 010100 ’ 019999

	

CAP . , FXD, CER DI : 1OPF , +/ - 0 . 25PF , 5OOV

	

72982 374011000100C
C211

	

281- 0574- 00

	

’ 020000

	

CAP . , FXD, CER DI : 82PF , 10%, 500 V

	

72982 308000S2 H820K

C235 281- 0204- 00 ’ 010100 ’ 019999 CAP . , VAR, PL STC : 2- 22 PF, 100 V

	

80031 287000222MJ 02

C235 281- 0202- 00 ’ 020000

	

CAP. , VAR , PL STC : 1 . 5- 5 . 5PF , l 00 V

	

80031 2807CI R406MM02 F

REV • , AUG 1979 7- 3
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Repl aceabl e E l ect r i cal Par t s- 5440

Te k t r oni x

	

Ser i al / Model No .

	

Mf r
Ckt No .

	

Par t No .

	

Ef f

	

Dsco n t

	

Name & Descr i pt i on

	

Co d e

	

Mf r Par t Nu mb er

C240

	

283- 0167- 00

	

CAP. , FXD, CER DI : O . I UF , 10%, 100 V

	

72982 8131zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• 145§5 ‘ Ÿ104š

C242

	

281- 0627- 00

	

’ 010100 ’ 019999

	

CAP. , FXD, CER DI : I PF, +/ - 0 . 25PF, 5OOV

	

72982 301- OOOCOK0109C

C242

	

281- 0670- 00

	

’ 020000

	

CAP. , FXD, CER DI : 1 . 8 PF , +/ - · . I PF , 500 V

	

72982 374005COK0189 B

C244

	

283- 0003- 00

	

CAP. , FXD, CER DI : O . O1UF , +80- 20%, 150 V

	

72982 855- 558–5Å- 103 –

C250

	

283- 0092- 00

	

’ 010100 ’ 019999

	

CAP . , FXD, CER DI : 0 . 03UF , +80- 20%, 200 V

	

72982 845- 534• 303–

C250

	

283- 0003- 00

	

’ 020000 ’ 020715

	

CAP. , FXD, CER DI : O . OI UF , +80- 20%, 150 V

	

72982 855- 558–5U- 103 –

C250

	

283- 0142- 00

	

’ 020716

	

CAP. , FXD, CER DI : 0 . 0027UF , 5%, 200V

	

72982 875- 571- Y5EO272 J

C252

	

283- 0003- 00

	

CAP. , FXD, CER DI : O . OI UF , +80- 20%, 150 V

	

72982 855- 558–5Å- 103 –

C266

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . O1UF , +80- 20%, 150V

	

72982 855- 558–5U- 103 –

C272

	

281- 0627- 00

	

’ 010100 ’ 019999

	

CAP . , FXD, CER DI : 1 PF , +/ - 0 . 25PF , 500 V

	

72982 301- OOOCOKO109C

C272

	

281- 0670- 00

	

’ 020000

	

CAP. , FXD, CER DI : 1 . 8PF, +/ - O. I PF, 5 OOV

	

72982 374005COK0189 B

C280

	

283- 0110- 00

	

CAP . , FXD, CER DI : 0 . 005UF , +80- 20%, 150 V

	

56289 19C242 B

C282

	

283- 0003- 00

	

CAP. , FXD, CER DI : O . OI UF , +80- 20%, 150V

	

72982 855- 558– 5U- 103 –

C286

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . O I UF , +80- 20%, 150V

	

72982 855- 558– 5U- 103 –

C310

	

283- 0000- 00

	

CAP . , FXD, CER DI : O. OO1UF , +100- 0%, 500 V

	

72982 831- 516• ™02 ¡

C335

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . O I UF , +80- 20%, 150 V

	

72982 855- 558–5Å- 103 –

C350

	

281- 0627- 00

	

CAP . , FXD, CER DI : I PF , +/ - 0 . 25PF , SOOV

	

72982 301- OOOCOK0109C

C352 290- 0523- 00

	

CAP . , FXD, EL CTLT : 2 . 2 UF , 20%, 20V

	

56289 196D225XO020 HA1

C353

	

283- 0002- 00

	

CAP . , FXD, CER DI : O . O1UF , +80- 20%, 500V

	

72982 811- 546• 103–

C354

	

283- 0110- 00

	

CAP . , FXD, CER DI : 0 . 005 UF , +80- 20%, 150 V

	

56289 19C242 B

C358

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . O1UF , +80- 20%, 150V

	

72982 855- 558–5Å- 103 –

C360

	

283- 0057- 00

	

CAP . , FXD, CER DI : O . I UF , +80- 20%, 200 ½

	

56289 274CI O

C395 290- 0410- 00

	

CAP . , FXD, EL CTLT : 15UF , +50- 10%, 100 V

	

56289 30 D156FI OODD4

C402

	

283- 0010- 00

	

’ 010100 ’ 010372

	

CAP . , FXD, CER DI : O . O5UF , +100- 20%, 5OV

	

56289 273C20

C402

	

283- 0249- 00

	

’ 010373

	

CAP . , FXD, CER DI : 0 . 068UF , 10%, 50V

	

72982 8131 • 075 C 683š

C406

	

283- 0081- 00

	

CAP . , FXD, CER DI : O . 1UF , +80- 20%, 25V

	

56289 36C600

C410 290- 0525- 00 ’ 010100 ’ 031988 CAP . , FXD, EL CTLT : 4 . 7 UF , 20%, 5OV

	

56289 196D475XOO5OKAI

C410 290- 0767- 00 ’ 031989

	

CAP . , FXD, EL CTLT : 4 . 7 UF , +75- 10%, 160 V

	

56289 502D228

C412

	

283- 0261- 00

	

CAP . , FXD, CER DI : O . O I UF , 20%, 4000V

	

56289 575CI Al

C414

	

283- 0261- 00

	

CAP . , FXD, CER DI : O . OI UF , 20%, 4000V

	

56289 575CI Al

C415

	

283- 0261- 00

	

CAP . , FXD, CER DI : O . OI UF , 20%, 4000V

	

56289 575C ™‘ 1

C417

	

283- 0021- 00

	

CAP . , FXD, CER DI : O . OOI UF, 20%, 5000V

	

72982 848- 556- ¥ 5S- 102œ

C418

	

283- 0081- 00

	

CAP. , FXD, CER DI : O . I UF , +80- 20%, 25V

	

56289 36C600

C422

	

283- 0261- 00

	

CAP . , FXD, CER DI : O . O1UF , 20%, 4000V

	

56289 575C l A1

C425

	

283- 0021- 00

	

CAP . , FXD, CER DI : O . OOI UF , 20%, 5000V

	

72982 848- 556- ¥ 5S- 102 œ

C427

	

281- 0512- 00

	

CAP. , FXD, CE R DI : 27PF , +/ - 2 . 7 PF , 5OOV

	

72982 308- 000COG0270K

C430 290- 0159- 00

	

CAP . , FXD, ELCTLT : 2 UF , +50- 10%, 150 V

	

56289 30 D205FI 50 BB9

C440

	

283- 0021- 00

	

CAP . , FXD, CER DI : O . OOI UF , 20%, 5000V

	

72982 848- 556- ¥5S- 102 œ

C608

	

283- 0023- 00

	

CAP . , FXD, CER DI : O . I UF , +80- 20%, 12V

	

91418 œ§ 0104 –1205 ‘ 5

C610

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . O I UF , +80- 20%, 150V

	

72982 855- 558–5Å- 103 –

C619

	

283- 0023- 00

	

CAP . , FXD, CER DI : O . I UF , +80- 20%, 12V

	

91418 œ§ 0104 –™205 ‘ 5

C620

	

283- 0023- 00

	

CAP . , FXD, CER DI : O . I UF , +80- 20%, 12V

	

91418 MX0104Z 1205 R5

C621

	

281- 0534- 00

	

CAP . , FXD, CER DI : 3 . 3 PF , +/ - 0 . 25¡ £ , 500½

	

72982 301- OOOCOJ O339C

C622 290- 0527- 00

	

CAP. , FXD, EL CTLT : 15U F , 20%, 20V

	

90201 TDC156 MO20 FL

C624 290- 0527- 00

	

CAP. , FXD, EL CTLT : 15U F , 20%, 20V

	

90201 TDC156 MO20 FL

C626 290- 0534- 00

	

CAP . , FXD, EL CTLT : I UF , 20%, 35V

	

56289 196DI 05XO035HAI

C627

	

281- 0547- 00

	

8010100 ’ 053799

	

CAP . , FXD, CER DI : 2 . 7 PF , 10%, 5OOV

	

72982 301- OOOCOJO279C

C627

	

281- 0534- 00

	

’ 053800

	

CAP . , FXD, CER DI : 3 . 3 PF , +/ - 0 . 25PF , 500V

	

72982 301- OOOCOJO339C

C628 290- 0534- 00

	

CAP . , FXD, ELCTLT : I UF , 20%, 35V

	

56289 196DI 05XO035HAI

C629 290- 0527- 00

	

CAP . , FXD, ELCTLT : 15UF , 20%, 20V

	

90201 TDC156 MO20FL

C630

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . O1UF , +80- 20%, 150V

	

72982 855- 558–5Å- 103 –

C637

	

281- 0503- 00

	

’ 010100 ’ 054023

	

CAP . , FXD, CER DI : 8PF , +/ - 0 . 5 PF , 500 V

	

72982 301- OOOCOH0809 D

C637

	

281- 0604- 00

	

’ 054024 ’ 063250

	

CAP . , FXD, CER DI : 2 . 2 PF , +/ - 0 . 25PF , 500 V

	

72982 301- OOOCOJO229C

C637 281- 0182- 00 ’ 063251

	

CAP . , VAR, PL STC: 1 . 8- I OPF , 500 V

	

80031 2805DI R81OBH02FO

C639

	

283- 0023- 00

	

CAP . , FXD , CER DI : O . I UF , +80- 20%, 12V

	

91418 MX0104Z1205 R5

C640

	

281- 0546- 00

	

CAP . , FXD, CER DI : 330 PF, 10%, 500 V

	

04222 7001- 1380
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C652

	

283- 0023- 00

	

CAP. , FXD, CER DI : O . I UF , +80- 20%, 12V

	

91418zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAœ§Ÿ104–1205 ‘ 5

C660

	

281- 0546- 00

	

CAP. , FXD, CER DI : 330 PF , 10%, 500 V

	

04222 7001- 1380

C704

	

281- 0604- 00

	

CAP. , FXD, CER DI : 2 . 2 PF , +/ - 0 . 25PF , SOOV

	

72982 301- 000COJO229C

C724

	

281- 0604- 00

	

CAP . , FXD, CER DI : 2 . 2 PF , +/ - 0 . 25PF , 500 V

	

72982 301- OOOCOJO229C

C766

	

281- 0509- 00

	

CAP . , FXD, CER DI : 15PF , +/ - 1 . 5 PF , SOOV

	

72982 301- OOOCOG0150 K

C770

	

283- 0023- 00

	

CAP . , FXD, CER DI : O . I UF , +80- 20%, 12V

	

91418 MX0104Z 1205 R5

C775

	

283- 0150- 00

	

’ 010100 ’ 055252

	

CAP . , FXD, CER DI : 650 PF , 5%, 200V

	

72982 835- 515B651 J

C775

	

283- 0065- 01

	

’ 055253

	

CAP . , FXD , CER DI : O . OO1 UF , 5%, 100V

	

72982 0835582Z5EO0102J

C780

	

283- 0150- 00

	

’ 010100 ’ 055252

	

CAP . , FXD , CER DI : 650 PF , 5%, 200V

	

72982 835- 515B651 J

C780

	

283- 0065- 01

	

’ 055253

	

CAP . , FXD , CER DI : O . OOI UF , 5%, I OOV

	

72982 0835582Z5EO0102J

C784

	

283- 0003- 00

	

’ 010100 ’ 063389

	

CAP . , FXD, CER DI : O . O I UF, +80- 20%, 150 V

	

72982 855- 558–5Å- 103 –

C784

	

283- 0164- 00

	

’ 063390

	

CAP . , FXD, CER DI : 2 . 2UF , 20%, 25V

	

72982 8141 • Ÿ37 –5ÅŸ 225œ

C790

	

281- 0524- 00

	

’ 010100 ’ 010180

	

CAP. , FXD, CER DI : 150 PF , +/ - 30PF , 500 V

	

04222 7001- 1381

C790

	

283- 0054- 00

	

’ 010181

	

CAP. , FXD, CER DI : 150 PF , 5%, 200V

	

72982 855- 535U2J151J

C800 290- 0587- 00

	

CAP. , FXD, EL CTLT : 170UF , +50- 10%, 250 VDC

	

56289 68DI O496

C820

	

283- 0000- 00

	

CAP. , FXD, CER DI : O . OOI UF , +100- 0%, 500 V

	

72982 831- 516 • ™02 ¡

C821

	

283- 0167- 00 §’ 040000

	

CAP . , FXD, CER DI : O . I UF , 10%, 100V

	

72982 8131 N145X5RO104 K

C822

	

283- 0114- 00

	

² 010100 ’ 039999 § CAP. , FXD, CER DI : O . OO15UF , 5%, 200V

	

72982 805- 509 BI 52 J

C825 290- 0535- 00

	

CAP. , FXD, EL CTLT : 33UF , 20%, 1OV

	

56289 196D336XOO1OKAI

C832

	

283- 0000- 00

	

’ 010100 ’ 039999 § CAP . , FXD, CER DI : O . OO1 UF , +100- 0%, 500 V

	

72982 831- 516• ™02 ¡

C834

	

281- 0550- 00

	

’ 010100 ’ 039999

	

CAP . , FXD, CER DI : 120 PF, 10%, 500V

	

04222 7001- 1373

C834

	

281- 0501- 00

	

’ 040000

	

CAP . , FXD, CER DI : 4 . 7 PF , +/ - 1 PF , 500 V

	

72982 301- OOOS2HO479 F

C836

	

281- 0546- 00

	

’ 010100 ’ 039999

	

CAP. , FXD, CER DI : 33OPF , 10%, 500 V

	

04222 7001- 1380

C836

	

283- 0000- 00

	

’ 040000

	

CAP. , FXD, CE R DI : O . OOI UF , +100- 0%, 500 V

	

72982 831- 516• ™02 ¡

C845

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . O I UF , +80- 20%, 150 V

	

72982 855- 558– 5Å- 103 –

C848 290- 0645- 00

	

CAP . , FXD, EL CTLT: 10, 000UF , +100- 10%

	

56289 68 DI O548

C850 290- 0527- 00

	

CAP . , FXD, EL CTLT : 15UF, 20%, 20V

	

90201 TDC156MO20FL

C860

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . OI UF, +80- 20%, 150 V

	

72982 855- 558–5U- 103 –

C867

	

283- 0003- 00

	

CAP . , FXD , CER DI : O . OI UF, +80- 20%, 150 V

	

72982 855- 558–5Å- 103 –

C871

	

281- 0580- 00

	

CAP . , FXD , CER DI : 47OPF , 10%, 500 V

	

04222 7001- 1374

C875 290- 0636- 00

	

CAP. , FXD, EL CTLT : 7500UF, +100- 10%, 25 V

	

56289 68 D10501

C876 290- 0636- 00

	

CAP. , FXD, EL CTLT : 7500UF, +100- 10%, 25 V

	

56289 68 D10501

C880 290- 0527- 00

	

CAP. , FXD, EL CTLT : 15UF , 20%, 20V

	

90201 TDC156 MO20FL

C890

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . O I UF , +80- 20%, 150V

	

72982 855- 558–5Å- 103 –

C897

	

283- 0003- 00

	

CAP. , FXD, CER DI : O . O1UF , +80- 20%, 150 V

	

72982 855- 558 –5U- 103 –

C901

	

281- 0623- 00

	

CAP. , FXD, CER DI : 650 PF , 5%, 5OOV

	

04222 7001- 1362

C910 290- 0528- 00

	

CAP. , FXD, EL CTLT : 15UF , 20%, 50¼

	

90201 TDC156 MO50WLC

C920

	

283- 0010- 00

	

CAP. , FXD, CER DI : 0 . 05UF , +100- 20%, 50 ¼

	

56289 273C20

C925

	

281- 0589- 00

	

CAP . , FXD, CER DI : 170 PF , 5%, 500V

	

72982 301000 Z5DO171 J

C930 290- 0637- 00

	

CAP . , FXD, ELCTLT : 5000UF , +45- 10%, 50V

	

56289 68DI O527

C932 290- 0509- 00

	

CAP . , FXD, ELCTLT : 3000U F , +100- 10%, 50 V

	

56289 68 DI O454

C935 285- 0629- 00

	

CAP . , FXD, PLSTC: 0 . 047 UF , 20%, I OOV

	

56289 41 Ÿ¡ 47301

C944 290- 0528- 00

	

CAP . , FXD, ELCTLT : 15UF , 20%, 50V

	

90201 TDC156MO50WLC

C948

	

283- 0003- 00

	

CAP . , FXD, CER DI : O . OI UF , +80- 20%, 150 V

	

72982 855- 558–5Å- 103 –

C950 290- 0517- 00

	

CAP . , FXD, ELCTLT : 6 . 8UF , 20%, 35V

	

56289 196D685XO035 KA1

C953

	

281- 0504- 00

	

CAP. , FXD, CER DI : I OPF, +/ - I PF , 500 V

	

72982 301- 055000010OF

C955

	

281- 0546- 00

	

CAP . , FXD, CER DI : 330 PF , 10%, 500 V

	

04222 7001- 1380

C981 290- 0534- 00

	

CAP . , FXD, ELCTLT : 1UF , 20%, 35V

	

56289 196DI 05XO035HAI

C982 290- 0534- 00

	

CAP . , FXD, ELCTLT: 1UF , 20%, 35V

	

56289 196D105XO035HA1

C984

	

281- 0549- 00

	

CAP . , FXD, CER DI : 68PF , 10%, 500V

	

72982 301- OOOU2J O680K

C1010

	

283- 0103- 00

	

CAP . , FXD, CER DI : 180 PF , 5%, 5OOV

	

56289 40C638

C1021 285- 0698- 00

	

CAP . , FXD, PL STC: 0 . 0082UF , 5%, 100V

	

56289 41 Ÿ¡ 82251

C1024

	

281- 0511- 00 §’ 030000

	

CAP . , FXD, CER DI : 22PF , +/ - 2 . 2 PF , 500 V

	

72982 301- OOOCOG0220 K

C1027

	

281- 0501- 00

	

CAP . , FXD, CER DI : 4 . 7 PF , +/ - 1 PF , 500 V

	

72982 301- 00052HO479 F

C1032

	

281- 0525- 00

	

CAP . , FXD, CER DI : 470 PF , +/ - 94 PF , 500 V

	

04222 7001- 1364

C1041

	

281- 0525- 00

	

CAP . , FXD, CER DI : 470 PF , +/ - 94PF , 500 V

	

04222 7001- 1364
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C1065

	

283- 0000- 00

	

CAP . , FXD, CER DI : O. OOI UF, +100- 0%, 500V

	

72982 831- 516zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ™02 ¡

	

¹
C1073

	

283- 0095- 00

	

CAP . , FXD, CER DI : 56PF, 10%, 200V

	

72982 855- 535 ‘ 560š
C1080

	

283- 0000- 00

	

CAP. , FXD, CER DI : O. OOI UF, +100- 0%, 500V

	

72982 831- 516• ™02 ¡
C1083

	

283- 0110- 00

	

CAP. , FXD, CER DI : 0 . 005UF, +80- 20%, 150V

	

56289 19C242B
C1100

	

283- 0110- 00

	

CAP. , FXD, CER DI : 0 . 005 UF, +80- 20%, 150V

	

56289 19C242B
C1120

	

283- 0116- 00

	

CAP. , FXD, CER DI : 820PF, 5%, 500V

	

72982 801- 547B821J

C1134

	

281- 0541- 00

	

CAP . , FXD, CER DI : 6 . 8PF, 10%, 500V

	

72982 301- OOOCOH0689D
C1140

	

283- 0000- 00

	

CAP . , FXD, CER DI : O . OOI UF, +100- 0%, 500V

	

72982 831- 516• ™02 ¡
C1150

	

283- 0000- 00

	

CAP . , FXD, CER DI : O. OOI UF, +100- 0%, 500V

	

72982 831- 516• ™02 ¡
C1180 290- 0534- 00

	

CAP . , FXD, ELCTLT : 1UF, 20%, 35V

	

56289 196DI 05XO035HAI
C1181 290- 0534- 00

	

CAP . , FXD, ELCTLT : 1UF, 20%, 35V

	

56289 196DI 05XO035HA1
C1182 290- 0534- 00

	

CAP. , FXD, ELCTLT : 1UF, 20%, 35V

	

56289 196D105X0035HA1

CR146

	

152- 0422- 00

	

SEMI COND DEVI CE: SI LI CON, 4V, 7PF

	

80009 152- 0422- 00
CR204

	

152- 0574- 00 §’ 020000

	

SEMI COND DEVI CE: SI LI CON, 120V, 0 . 15A

	

80009 152- 0574- 00
CR206

	

152- 0574- 00 §’ 020000

	

SEMI COND DEVI CE: SI LI CON, 120V, 0 . 15A

	

80009 152- 0574- 00
CR208

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80009 152- 0141- 02
CR240

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80009 152- 0141- 02
CR242

	

152- 0574- 00

	

SEMI COND DEVI CE : SI LI CON, 120 V , 0 . 15A

	

80009 152- 0574- 00

CR246

	

152- 0574- 00

	

SEMI COND DEVI CE : SI LI CON, 120V, O. 15A

	

80009 152- 0574- 00
CR270

	

152- 0141- 02

	

SEMI COND DEVI CE : SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR272

	

152- 0574- 00

	

SEMI COND DEVI CE: SI LI CON, 120V, 0 . 15A

	

80009 152- 0574- 00
CR274

	

152- 0574- 00

	

SEMI COND DEVI CE : SI LI CON, 120V, O. 15A

	

80009 152- 0574- 00
CR324

	

152- 0061- 00

	

SEMI COND DEVI CE: SI LI CON, 175 V, 100MA

	

80009 152- 0061- 00
CR352

	

152- 0061- 00

	

SEMI COND DEVI CE : SI LI CON, 175 V, 100MA

	

80009 152- 0061- 00

CR390

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V , SONA

	

80009 152- 0141- 02
CR391

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80009 152- 0141- 02
CR395

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR412

	

152- 0409- 00

	

SEMI COND DEVI CE : SI LI CON, 12, 000V, 5MA

	

80009 152- 0409- 00
CR420

	

152- 0061- 00

	

SEMI COND DEVI CE : SI LI CON, 175V, 100MA

	

80009 152- 0061- 00
CR422

	

152- 0061- 00

	

SEMI COND DEVI CE : SI LI CON, 175V, 100MA

	

80009 152- 0061- 00

CR428

	

152- 0061- 00

	

SEMI COND DEVI CE: SI LI CON, 175 V, 100MA

	

80009 152- 0061- 00
CR430

	

152- 0061- 00

	

SEMI COND DEVI CE: SI LI CON, 175 V, 100MA

	

80009 152- 0061- 00
CR602

	

152- 0141- 02 §’ 050000

	

SEMI COND DEVI CE : SI LI CON, 30V, SONA

	

80009 152- 0141- 02
CR608

	

152- 0141- 02 §’ 050000

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR686

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR687

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V , SONA

	

80009 152- 0141- 02

CR740

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80009 152- 0141- 02
CR741

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80009 152- 0141- 02
CR742

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80009 152- 0141- 02
CR761

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR770

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80009 152- 0141- 02
CR772

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80009 152- 0141- 02

CR800

	

152- 0107- 00

	

SEMI COND DEVI CE: SI LI CON, 400 V, 400MA

	

80009 152- 0107- 00
CR801

	

152- 0107- 00

	

SEMI COND DEVI CE: SI LI CON, 40OV, 400MA

	

80009 152- 0107- 00
CR802

	

152- 0107- 00

	

SEMI COND DEVI CE : SI LI CON, 400V, 400MA

	

80009 152- 0107- 00
CR803

	

152- 0107- 00

	

SEMI COND DEVI CE : SI LI CON, 400V, 400MA

	

80009 152- 0107- 00
CR820

	

™52- 0066- 00

	

SEMI COND DEVI CE: SI LI CON, 40OV, 750MA

	

80009 152- 0066- 00

C R821

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80 ¿09 152- 0141- 02

CR825

	

152- 0066- 00

	

SEMI COND DEVI CE: SI LI CON, 400V, 750MA

	

80009 152- 0066- 00
CR832

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80009 152- 0141- 02
CR838

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, SONA

	

80009 152- 0141- 02
CR839

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR848

	

152- 0556- 00

	

’ 010100 ’ 094512

	

SEMI COND DEVI CE: BRI DGE, 50 V, 2 . 5A

	

04713 SDA10271 K
CR848

	

152- 0556- 01

	

’ 094513

	

SEMI COND DEVI CE: RECT BRI DGE, SI , SOV, 2 . SA

	

80009 152- 0556- 01

CR850

	

152- 0066- 00

	

SEMI COND DEVI CE: SI LI CON, 40OV, 750MA

	

80009 152- 0066- 00
CR851

	

152- 0066- 00

	

SEMI COND DEVI CE: SI LI CON, 40OV, 750MA

	

80009 152- 0066- 00
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CR863

	

152- 0141- 02

	

SEMI COND DEVI CE : S I LI CON , 30V, 50NA

	

80009 152- 0141- 02

CR864

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR875

	

152- 0556- 00

	

SEMI COND DEVI CE : BRI DGE, 50 V, 2 . 5A

	

04713 SDA10271K

CR880

	

152- 0066- 00

	

SEMI COND DEVI CE: SI LI CON, 400 V, 750MA

	

80009 152- 0066- 00

CR881

	

152- 0066- 00

	

SEMI COND DEVI CE: SI LI CON, 400 V, 750MA

	

80009 152- 0066- 00

CR893

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR894

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR903

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR910

	

152- 0066- 00

	

SEMI COND DEVI CE : SI LI CON, 400 V, 750MA

	

80009 152- 0066- 00
CR911

	

152- 0066- 00

	

SEMI COND DEVI CE: SI LI CON, 400 V, 750MA

	

80009 152- 0066- 00

CR925

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR927

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR930

	

152- 0488- 00

	

SEMI COND DEVI CE : SI LI CON, 200 V , 1500MA

	

80009 152- 0488- 00
CR944

	

152- 0066- 00

	

SEMI COND DEVI CE: SI LI CON, 400V, 750MA

	

80009 152- 0066- 00
CR950

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR955

	

152- 0141- 02

	

SEMI COND DEVI CE : SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR980

	

152- 0107- 00

	

SEMI COND DEVI CE: SI LI CON, 400 V, 400MA

	

80009 152- 0107- 00
CR981

	

152- 0107- 00

	

SEMI COND DEVI CE: SI LI CON, 400V, 400MA

	

80009 152- 0107- 00

CR982

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR986

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR1002

	

152- 0141- 02

	

SEMI COND DEVI CE : SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR1003

	

152- 0141- 02

	

SEMI COND DEVI CE : SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR1005

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR1010

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR1012

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR1013

	

152- 0141- 02

	

SEMI COND DEVI CE : SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR1018

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR1024

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02
CR1025

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR1040

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR1041

	

152- 0141- 02

	

SEMI COND DEV I CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR1052

	

152- 0141- 02

	

SEMI COND DEV I CE: SI LI CON, 30V, 50NA

	

80009 152- 0141- 02

CR1060

	

152- 0333- 00zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§’ 074125

	

SEMI COND DEV I CE: SI LI CON, 55V, 200MA

	

80009 152- 0333- 00
CR1061

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, SSV, 200MA

	

80009 152- 0333- 00

CR1062

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V , 200MA

	

80009 152- 0333- 00

CR1063

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V , 200MA

	

80009 152- 0333- 00

CR1064

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V, 200MA

	

80009 152- 0333- 00
CR1065

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V , 200MA

	

80009 152- 0333- 00

CR1066

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, SSV, 200MA

	

80009 152- 0333- 00

CR1067

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V, 200MA

	

80009 152- 0333- 00

CR1068

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V, 200MA

	

80009 152- 0333- 00
CR1069

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V, 200MA

	

80009 152- 0333- 00

CR1070

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, SSV, 200MA

	

80009 152- 0333- 00
CR1071

	

™52- 0333- 00 §’ 074125

	

SEMI COND DEV I CE: SI LI CON, 55V, 200MA

	

80009 152- 0333- 00
C R1072

	

152- 0333- 00 §’ 074125

	

SµMI COND DEV I CE : SI LI CON, 55V, 200MA

	

80009 152- 0333- 00

C R1073

	

152- 0333- 00 §’ 074125

	

SEMI COND DEV I CE : SI LI CON, 55V, 200MA

	

80009 152- 0333- 00
C R1074

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE : SI LI CON, 55V, 200MA

	

80009 152- 0333- 00
CR1075

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V , 200MA

	

80009 152- 0333- 00

CR1076

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V , 200MA

	

80009 152- 0333- 00
CR1077

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V , 200MA

	

80009 152- 0333- 00
CR1078

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55 V , 200MA

	

80009 152- 0333- 00
CR1079

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, SSV, 200MA

	

80009 152- 0333- 00
- CR1080

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V, 200MA

	

80009 152- 0333- 00
CR1081

	

152- 0333- 00 §’ 074125

	

SEMI COND DEVI CE: SI LI CON, 55V, 200MA

	

80009 152- 0333- 00

CR1082

	

152- 0333- 00 §’ 074125

	

SEMI COND DEV I CE: SI LI CON, 55V, 200MA

	

80009 152- 0333- 00
CR1083

	

152- 0333- 00 §’ 074125

	

SEMI COND DEV I CE : SI LI CON, 55V, 200MA

	

80009 152- 0333- 00
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Name & Descr i p t i o n	 Co d e

	

Mf r Par t Numb e r

DL100

	

119- 0392- 00

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

’ 010100 ’ 029999

	

DELAY LI NE, ELEC: 140NS, 100 OHM

	

80009 119- 0392- 00

DL100

	

119- 0486- 00

	

’ 030000 ’ 073788

	

DELAY LI NE, ELEC: 140NS, 100 OHM

	

80009 119- 0486- 00

DL100

	

119- 0693- 00

	

’ 073789

	

DELAY LI NE, ELEC:

	

80009 119- 0693- 00

DS310 150- 0137- 00

	

LAMP, CARTRI DGE : 14V, 100MA

	

71744 CM9818

- - - - - - - - - -

	

( STANDARD ONLY)

DS312 150- 0137- 00

	

LAMP, CARTRI DGE : 14V, 100MA

	

71744 CM9818

- - - - - - - - - -

	

( STANDARD ONLY)

DS314 150- 0137- 00

	

LAMP, CARTRI DGE : 14V, 100MA

	

71744 CM9818

- - - - - - - - - -

	

( STANDARD ONLY)

F 300

	

159- 0041- 00

	

FUSE, CARTRI DGE : 3AG, 1 . 25A, 250 V, SLOW- BLOW	 71400 MDX 1 25/ 100

- - - - - - - - - -

	

( DOMESTI C ( 120V NOMI NAL LI NE)

F300

	

159- 0040- 00

	

FUSE, CARTRI DGE : 3AG, 0 . 7A, SLOW- BLOW

	

71400 MDL 7/ 10

- - - - - - - - - -

	

( EXPORT ( 240 V NOMI NAL LI NE)

F410 159- 0029- 00

	

FUSE, CARTRI DGE : 3AG, 0 . 3A, 250V, SLOW- BLOW	 71400 MDL3/ 10

F800

	

159- 0028- 00

	

FUSE, CARTRI DGE : 3AG, 0 . 25A, 250V, FAST - BLOW

	

71400 AGC 1/ 4

J 300 131- 0955- 00

	

CONNECTOR, RCPT, : BNC, FEMALE, W/ HARDWARE

	

13511 31- 279

J 610

	

131- 1078- 00

	

’ 01 Ÿ100 ’ 059999

	

CONNECTOR, RCPT, : 28/ 56 CONTACT

	

95238 600- 1156Y256DF30

J 610

	

131- 1078- 01

	

’ 060000 ’ 094553

	

CONN, RCPT, ELEC : CKT CARD, 28/ 56 CONTACT

	

31514 SAM28D/ 2- TX

J 610

	

131- 1078- 00

	

’ 094554

	

CONNECTOR, RCPT, : 28/ 56 CONTACT

	

95238 600- 1156Y256DF30

J 620

	

131- 1078- 00

	

’ 010100 ’ 059999

	

CONNECTOR, RCPT, : 28/ 56 CONTACT

	

95238 600- 1156Y256DF30

J 620

	

131- 1078- 01

	

’ 060000 ’ 094553

	

CONN, RCPT, ELEC : CKT CARD, 28/ 56 CONTACT

	

31514 SAM28D/ 2- TX

J620

	

131- 1078- 00

	

’ 049554

	

CONNECTOR, RCPT, : 28/ 56 CONTACT

	

95238 600- 1156Y256DF30

J630

	

131- 1078- 00

	

’ 01 Ÿ100 ’ 059999

	

CONNECTOR, RCPT, : 28/ 56 CONTACT

	

95238 600- 1156Y256DF30

J 630

	

131- 1078- 01

	

’ 060000 ’ 094553

	

CONN, RCPT, ELEC : CKT CARD, 28/ 56 CONTACT

	

31514 SAM28D/ 2- TX

J630

	

131- 1078- 00

	

’ 094554

	

CONNECTOR, RCPT, : 28/ 56 CONTACT

	

95238 600- 1156Y256DF30

L 167 108- 0733- 00

	

COI L, RF : 113NH

	

80009 108- 0733- 00

L 197

	

108- 0440- 00

	

COI L, RF : SUH, TOROI DAL I NDUCTOR

	

80009 108- 0440- 00

L 198

	

108- 0440- 00

	

COI L, RF : 8UH, TOROI DAL I NDUCTOR

	

80009 108- 0440- 00

L375

	

108- 0644- 00

	

COI L, TUBE DEFLE: TRACE ROTATOR

	

80009 108- 0644- 00

LR193 108- 0328- 00

	

COI L, RF : 0 . 3UH

	

80009 108- 0328- 00

LR195 108- 0328- 00

	

COI L, RF : 0 . 3UH

	

80009 108- 0328- 00

LR1100 108- 0212- 00

	

COI L, RF : 0 . 5UH

	

80009 108- 0212- 00

Q100 151- 0441- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0441- 00

Q106 151- 0212- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0212- 00

Q125 151- 0441- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0441- 00

Q130 151- 0212- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0212- 00

Q140 151- 0342- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0342- 00

Q148 151- 0271- 00

	

TRANSI ST R: SI LI CON, PNP

	

80009 151- 0271- 00

Q165 151- 0271- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0271- 00

Q170 151- 0434- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0434- 00

Q172 151- 0434- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0434- 00

Q180 151- 0451- 00

	

TRANSI STOR : SI LI CON, NPN

	

80009 151- 0451- 00

Q182 151- 0451- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0451- 00

Q188 151- 0446- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0446- 00

Q190 151- 0446- 00

	

T‘ ANSI STOR: SI LI CON, NPN

	

80009 151- 0446- 00

Q200 151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0190- 00

Q215 151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0190- 00

Q240 151- 0302- 00 ’ 010100 ’ 019999 TRANSI STOR: SI LI CON, NPN

	

80009 151- 0302- 00

Q240

	

151- 0333- 00

	

’ 020000

	

TRANSI STOR: SI LI CON, NPN, SEL FROM MPS918

	

80009 151- 0333- 00

Q244 151- 0407- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0407- 00

Q250 151- 0406- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0406- 00

Q255 151- 0262- 00 §’ 020000

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0262- 00

Q270 151- 0301- 00

	

TRANSI STOR : SI LI CON, PNP

	

04713 2• 2907 ‘

Q274 151- 0407- 00

	

TRANSI STOR : SI LI CON, NPN

	

80009 151- 0407- 00

Q280 151- 0406- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0406- 00
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Q310 151- 0352- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0352- 00

Q320 151- 0190- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0190- 00

Q335 151- 0190- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0190- 00

Q340 151- 0223- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0223- 00

Q345 151- 0188- 00

	

TRANS I STOR: S I LI CON, PNP

	

80009 151- 0188- 00

Q352 151- 0347- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0347- 00

Q356 151- 0350- 00

	

TRANS I STOR: S I LI CON, PNP

	

80009 151- 0350- 00

Q390 151- 0254- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0254- 00

Q400 151- 0342- 00

	

TRANS I STOR : SI LI CON, PNP

	

80009 151- 0342- 00

Q410 151- 0262- 00

	

TRANS I STOR: SI LI CON, NPN

	

80009 151- 0262- 00

Q600

	

151- 0192- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROM MPS6521

	

80009 151- 0192- 00

Q604

	

151- 0192- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROM MPS6521

	

80009 151- 0192- 00

Q610

	

151- 0192- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROM MPS6521

	

80009 151- 0192- 00

Q614

	

151- 0192- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROM MP S6521

	

80009 151- 0192- 00

Q630 151- 0220- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0220- 00

Q640 151- 0220- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0220- 00

Q650 151- 0220- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0220- 00

Q660 151- 0220- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0220- 00

Q670 151- 0341- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0341- 00

Q674 151- 0341- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0341- 00

Q680 151- 0342- 00

	

TRANS I STOR: S I LI CON, PNP

	

80009 151- 0342- 00

Q700 151- 0223- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0223- 00

Q708 151- 0223- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0223- 00

Q710

	

151- 0325- 00

	

TRANS I STOR: S I LI CON, PNP, SEL FROM 2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• 4258

	

80009 151- 0325- 00

Q715

	

151- 0325- 00

	

TRANSI STOR: SI LI CON, PNP, SEL FROM 2• 4258

	

80009 151- 0325- 00

Q720 151- 0223- 00

	

TRANSI STOR: S I LI CON, NPN

	

80009 151- 0223- 00

Q728 151- 0223- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0223- 00

Q730

	

151- 0325- 00

	

TRANSI STOR: SI LI CON, PNP, SEL FROM 2• 4258

	

80009 151- 0325- 00

Q735

	

151- 0325- 00

	

TRANSI STOR: SI LI CON, PNP, SEL FROM 2• 4258

	

80009 151- 0325- 00

Q740

	

151- 0192- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROM MPS6521

	

80009 151- 0192- 00

Q744

	

151- 0192- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROM MPS6521

	

80009 151- 0192- 00

Q748

	

151- 0333- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROM MPS918

	

80009 151- 0333- 00

Q752

	

151- 0333- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROM MPS918

	

80009 151- 0333- 00

Q770 151- 0341- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0341- 00

Q820

	

151- 0405- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROM MJE800

	

80009 151- 0405- 00

Q824 151- 0342- 00

	

TRANS I STOR: SI LI CON, PNP

	

80009 151- 0342- 00

Q830 151- 0188- 00

	

TRANS I STOR: S I LI CON, PNP

	

80009 151- 0188- 00

Q832 151- 0341- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0341- 00

Q838 151- 0342- 00

	

TRANS I STOR: S I LI CON, PNP

	

80009 151- 0342- 00

Q850

	

151- 0405- 00

	

TRANS I STOR: S I LI CON, NPN , SEL FROMMJE800

	

80009 151- 0405- 00

Q855 151- 0190- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0190- 00

Q864 151- 0341- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0341- 00

Q866 151- 0341- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0341- 00

Q870 151- 0341- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0341- 00

Q880

	

151- 0405- 00

	

TRANS I STOR: S I LI CON, NPN, SEL FROM MJE800

	

80009 151- 0405- 00

Q885 151- 0190- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0190- 00

Q894 151- 0342- 00

	

TRANSI STOR: S I LI CON, PNP

	

80009 151- 0342- 00

Q896 151- 0342- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0342- 00

Q900 151- 0341- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0341- 00

Q910 151- 0331- 00 ’ 010100 ’ 049999 TRANSI STOR: SI LI CON, NPN

	

80009 151- 0331- 00

Q910 151- 0496- 00 ’ 050000

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0496- 00

Q915 151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0190- 00

-Q925 151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0190- 00

Q940 151- 0331- 00 ’ 010100 ’ 049999 TRANSI STOR: SI LI CON, NPN

	

80009 151- 0331- 00

Q940 151- 0496- 00 ’ 050000

	

TRANSI STOR: SI L 1CON, NPN

	

80009 151- 0496- 00

Q950 151- 0342- 00

	

TRANS I STOR: SI LI CON, PNP

	

80009 151- 0342- 00
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Q955 151- 0342- 00

	

TRANSI STOR: S1L1CON, PNP

	

80009 151- 0342- 00

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¹
Q958 151- 0341- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0341- 00
Q982 151- 0341- 00

	

TRANSI STOR: SI LI CON, NPN

	

80009 151- 0341- 00
Q984 151- 0341- 00

	

TRANSI S TOR: SI LI CON, NPN

	

80009 151- 0341- 00
Q1010 151- 0410- 00

	

TRANS I STOR: SI LI CON, PNP

	

80009 151- 0410- 00
Q1015 151- 0220- 00

	

TRANS I STOR: SI LI CON, PNP

	

80009 151- 0220- 00

Q1018 151- 0221- 00

	

TRANS I STOR: S I LI CON, PNP

	

80009 151- 0221- 00
Q1040A, B 151- 0232- 00

	

TRANS I STOR: S I LI CON, NPN, DUAL

	

80009 151- 0232- 00
Q1048 151- 0341- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0341- 00
Q1050 151- 0341- 00

	

TRANS I STOR: S I LI CON, NPN

	

80009 151- 0341- 00
Q1052 151- 0410- 00

	

TRANSI STOR: S I LI CON, PNP

	

80009 151- 0410- 00
Q1056 151- 0341- 00

	

TRANSI STOR: S I LI CON, NPN

	

80009 151- 0341- 00

Q1100 151- 0410- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0410- 00
Q1110 151- 0410- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009 151- 0410- 00
Q1140

	

153- 0597- 00

	

SEMI COND DVC SE : SI LI CON, PNP

	

80009 153- 0597- 00
Q¹ ¹ 5 ¿ 1

‘ 100

	

321- 0068- 00

	

’ 010100 ’ 029999

	

RES . , FXD, FI LM: 49 . 9 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G49R90 F
‘ 100

	

321- 0085- 00

	

’ 030000

	

RES . , FXD, FI LM: 75 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G75ROOF
‘ 102

	

315- 0221- 00

	

RES . , FXD, CMP SN: 220 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2215
‘ 103

	

321- 0097- 00

	

RES . , FXD, FI LM: 100 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816GI 00 ROF
‘ 104

	

321- 0097- 00

	

RES . , FXD, FI LM: 100 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816GI 00 ROF
R108

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3025

R110

	

321- 0217- 00

	

RES . , FXD, FI LM: 1 . 78K Ÿ—œ, ™%, 0 . 125W

	

91637 MFF 1816GI 780OF
R111

	

321- 0089- 00

	

RES . , FXD, FI LM: 82 . 5 Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF1816G82R50 F
R112

	

321- 0217- 00

	

RES. , FXD, FI LM: 1 . 78K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816GI 780OF
‘ 115

	

311- 1566- 00

	

RES . , VAR, NONWI R: 200 Ÿ—œ, 20%, 0 . 50W

	

73138 91- 88- 0
‘ 117

	

315- 0101- 00

	

RES . , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1015
‘ 118

	

315- 0101- 00

	

RE S . , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1015

‘ 120

	

311- 1560- 00

	

RES . , VAR, NONWI R : SK Ÿ—œ, 5%, 0 . 50W

	

73138 91 ‘ RA
‘ 121

	

311- 1559- 00

	

RES . , VAR, NONWI R : 1 0K Ÿ—œ, 20%, 0 . 50W

	

73138 91 ‘ - 10001 œ
‘ 123

	

311- 1563- 00

	

RES . , VAR, NONWI R: I K Ÿ—œ, 20%, 0 . 50W

	

73138 91 ‘ RI K
R125

	

321- 0068- 00

	

8010100 ’ 029999

	

RES . , FXD, FI LM: 49 . 9 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G49R90 F
‘ 125

	

321- 0085- 00

	

’ 030000

	

RES. , FXD, FI LM: 75 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G75ROOF
R127

	

315- 0221- 00

	

RES . , FXD, CMPSN: 220 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2215

‘ 128

	

321- 0097- 00

	

RES. , FXD, FI LM: 100 Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF 1816GI 00 ROF
R129

	

321- 0097- 00

	

RES . , FXD, FI LM: 100 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816GI 00 ROF
R132

	

315- 0302- 00

	

RES . , FXD, CMPSN: 3K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 3025
‘ 135

	

311- 1563- 00

	

RES . , VAR, NONWI R: I K Ÿ—œ, 20%, O. SOW

	

73138 91 ‘ RI K
R136

	

321- 0121- 00

	

RES . , FXD, FI LM: 178 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G178 ROF
R138

	

315- 0472- 00

	

RE S . , FXD, CMPSN: 4 . 7 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB4725

R139

	

315- 0102- 00

	

RES . , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1025

‘ 141

	

315- 0102- 00

	

’ 010100 ’ 010250

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1025
‘ 141

	

315- 0152- 00

	

’ 010251

	

RES . , FXD, CMPSN: I . 5K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1525
R142

	

315- 0270- 00

	

RES . , FXD, CMPSN: 27 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2705
‘ 143

	

315- 0510- 00

	

’ 010100 ’ 095249

	

RES . , FXD, CMPSN: 51 Ÿ—œ, 5%, 0 . 25W

	

01121 C B5105
R143

	

315- 0750- 00

	

’ 095250

	

RES . , FXD, CMPSN: 75 Ÿ—œ, ( • ŸœVALUE) , SEL

	

01121 CB7505

‘ 144

	

315- 0431- 00

	

RES . , FXD, CMPSN: 430 Ÿ—œ, 5%, 0 . 25W

	

01121 CB4315
‘ 145

	

321- 0148- 00

	

RES . , FXD, FI LM: 340 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G340 ROF
R146

	

315- 0100- 00

	

RES . , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1005
R148

	

315- 0151- 00

	

RES . , FXD, CMP SN: 150 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1515
R149

	

315- 0100- 00

	

RES . , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1005
R151

	

315- 0471- 00

	

RES . , FXD, CMPSN: 470 Ÿ—œ, 5%, 0 . 25W

	

01121 CB4715

R153

	

321- 0093- 00

	

RES . , FXD, FI LM: 90 . 9 Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF1816G90R90 F

R155

	

311- 1567- 00

	

RES. , VAR, NONWI R: TRMR, 100 OHM, O. SOW

	

73138 91- 89- 0
R157

	

315- 0622- 00

	

RE S . , FXD, CMPSN: 6 . 2 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB6225
‘ 158

	

315- 0102- 00

	

RES . , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1025
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R160

	

321- 0148- 00

	

RES. , FXD, FI LM: 340zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 1%, 0 . 125W

	

91637 MFF1816G340 ROF
R163

	

315- 0431- 00

	

RE S . , FXD, CMPSN: 430 OHM, 5%, 0 . 25W

	

01121 CB4315
‘ 164

	

315- 0510- 00

	

’ 010100 ’ 095249

	

RE S . , FXD, CMPSN: 51 OHM, 5%, 0 . 25W

	

01121 CB5105
R164

	

315- 0750- 00

	

’ 095250

	

RES. , FXD, CMPSN: 75 Ÿ—œ, ( • ŸœVALUE) , SEL

	

01121 CB7505
R165

	

315- 0151- 00

	

RE S . , FXD, CMPSN: 150 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1515
‘ 167

	

311- 1564- 00

	

RES. , VAR, NONWI R : 500 Ÿ—œ, 20%, 0 . 50 W

	

73138 91 ‘ ‘ 500

‘ 172

	

321- 0126- 00

	

RES . , FXD, FI LM: 200 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G200 ROF
R173

	

321- 0093- 00

	

RES . , F§D, FI LM: 90 . 9 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G90R90 F

‘ 175

	

311- 1561- 00

	

RES. , VAR, NONWI R : 2 . 5K Ÿ—œ, 20%, 0 . 50 W

	

73138 91 ‘ R2500
‘ 176

	

321- 0093- 00

	

RES. , FXD, FI LM: 90 . 9 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G90R90 F
R178

	

321- 0126- 00

	

RES. , FXD, FI LM: 200 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G200 ROF
‘ 180

	

301- 0151- 00

	

’ 010100 ’ 020396

	

RES . , FXD, CMPSN: 150 Ÿ—œ, 5%, 0 . 5 0É

	

01121 • ’ 1515

‘ 180

	

315- 0910- 00

	

’ 020397

	

RES. , FXD, CMPSN: 91 OHM, 5%, 0 . 25W

	

01121 CB9105
‘ 181

	

321- 0059- 00

	

’ 010100 ’ 020396

	

RES . , FXD, FI LM: 40 . 2 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G40R20 F
‘ 181

	

321- 0063- 00

	

’ 020397 ’ 029999

	

RES. , FXD, FI LM: 44 . 2 Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF 1816G44R20 F
‘ 181

	

321- 0086- 00

	

’ 030000

	

RES . , FXD, FI LM: 76 . 8 Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF 1816G76R80 F
R 182

	

301- 0151- 00

	

’ 010100 ’ 020396

	

RE S . , FXD, CMPSN: 150 Ÿ—œ, 5%, 0 . 50 W

	

01121 • ’ 1515
‘ 182

	

315- 0910- 00 ’ 020397

	

RES. , FXD, CMPSN: 91 OHM, 5%, 0 . 25W

	

01121 CB9105

‘ 183

	

301- 0300- 00 §’ 020397

	

RES. , FXD, CMPSN: 30 Ÿ—œ, 5%, 0 . 50W

	

01121 • ’ 3005
R184

	

315- 0680- 00

	

RE S . , FXD, CMPSN: 68 OHM, 5%, 0 . 25W

	

01121 CB6805
R185

	

315- 0680- 00

	

RES. , FXD, CMPSN: 68 OHM, 5%, 0 . 25W

	

01121 CB6805

‘ 187

	

315- 0820- 00

	

RES. , FXD, CMPSN: 82 OHM, 5%, 0 . 25W

	

01121 CB8205
‘ 188

	

315- 0100- 00

	

RES. , FXD, CMPSN: 10 OHM, 5%, 0 . 25W

	

01121 CB1005
‘ 190

	

315- 0820- 00

	

RES. , FXD, CMP SN: 82 OHM, 5%, 0 . 25W

	

01121 CB8205

‘ 191

	

307- 0435- 00

	

RES. , FXD, FI LM: 510 Ÿ—œ, 5%, 4W

	

24546 FP45100J
‘ 192

	

315- 0100- 00

	

RES. , FXD, CMPSN: 10 OHM, 5%, 0 . 25W

	

01121 CB1005
‘ 193

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121 CB 1025
R194

	

307- 0435- 00

	

RES . , FXD, FI LM: 510 Ÿ—œ, 5%, 4W

	

24546 FP45100J
R195

	

315- 0102- 00

	

RES . , FXD, CMPSN: 1 K OHM, 5%, 0 . 25W

	

01121 CB1025
‘ 197

	

315- 0100- 00

	

RES . , FXD, CMPSN: 10 OHM, 5%, 0 . 25W

	

01121 CB1005

R198

	

315- 0100- 00

	

RES . , FXD, CMPSN: 10 OHM, 5%, 0 . 25W

	

01121 CB1005
‘ 200

	

321- 0069- 00

	

’ 010100 ’ 019999

	

RES . , FXD, FI LM: 51 . 1 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G51R10 F
R200

	

321- 0065- 00

	

’ 020000

	

RES . , FXD, FI LM: 46 . 4 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G46R40 F
R201

	

317- 0047- 00 §’ 020000

	

RE S . , FXD, CMPSN: 4 . 7 Ÿ—œ, 5%, 0 . 125 W

	

01121 BB47G5

R202

	

315- 0151- 00

	

RES. , FXD, CMPSN: 150 OHM, 5%, 0 . 25W

	

01121 CB1515
‘ 203

	

321- 0200- 00

	

RES. , FXD, FI LM: 1 . 18K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816GI 180OF

‘ 205

	

322- 0205- 00

	

RES . , FXD, FI LM: 1 . 33K Ÿ—œ, 1%, 0 . 25W

	

91637 MFF1421GI 330OF
‘ 207

	

321- 0193- 00

	

RES . , FXD, FI LM: I K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816GI 000OF
‘ 208

	

315- 0361- 00

	

RES . , FXD, CMPSN: 360 OHM, 5%, 0 . 25W

	

01121 CB3615
R210

	

321- 0158- 00

	

RES. , FXD, FI LM: 432 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G432 ROF
R211

	

321- 0093- 00

	

’ 010100 ’ 019999

	

RES . , FXD, FI LM: 90 . 9 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G90 R90 F
R211

	

321- 0076- 00

	

’ 020000

	

RES . , FXD, FI LM: 60 . 4 Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF 1816G60R40 F

‘ 212

	

311- 1564- 00

	

RES . , VAR, NONWI R : 500 Ÿ—œ, 20%, 0 . 50W

	

73138 91 ‘ R500
‘ 213

	

322- 0205- 00

	

RES . , FXD, FI LM: 1 . 33K Ÿ—œ, 1%, 0 . 25W

	

91637 MFF 1421GI 330OF
R215

	

321- 0069- 00 ’ 010100 ’ 019999 RES . , FXD, FI LM: 51 . 1 Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF 1816G5 I RI OF
‘ 215

	

321- 0065- 00

	

’ 020000

	

RES. , FXD, FI LM: 46 . 4 Ÿ—œ, ™%, 0 . 125W

	

91637 MFF 1816G46R40 F
R216

	

317- 0047- 00 §’ 020000

	

RE S . , FXD, CMPSN: 4 . 7 Ÿ—œ, 5%, 0 . 125 W

	

01121 BB47G5

‘ 217

	

315- 0151- 00

	

RE S . , FXD, CMPSN: 150 OHM, 5%, 0 . 25W

	

01121 CB1515

R218

	

321- 0200- 00

	

RES. , FXD, FI LM: 1 . 18K Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF1816GI 180OF
‘ 220

	

315- 0103- 00

	

RES . , FXD, CMPSN: I OK OHM, 5%, 0 . 25W

	

01121 CB 1035
R222

	

311- 1558- 00

	

RES. , VAR, NONWI R: 20K Ÿ—œ, 20%, 0 . 50W

	

73138 91- 80- 0
R224

	

315- 0103- 00

	

RES. , FXD, CMPSN: I OK OHM, 5%, 0 . 25W

	

01121 CB 1035
R238

	

321- 0193- 00

	

RES . , FXD, FI LM: I K Ÿ—œ, ™%, 0 . 125 W

	

91637 MFF 1816GI 000OF
‘ 240

	

315- 0241- 00

	

RES . , FXD, CMPSN: 240 OHM, 5%, 0 . 25W

	

01121 CB2415

R242

	

323- 0318- 00

	

RES. , FXD, FI LM: 20K Ÿ—œ, 1%, 0 . 50 W

	

91637 MFF 1226D20001 F
‘ 243

	

315- 0332- 00

	

’ 010100 ’ 019999 § RES . , FXD, CMPSN: 3 . 3 K OHM, 5%, 0 . 25W

	

01121 CB3325
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‘ 244

	

315- 0621- 00

	

RES. , FXD, CMPSN: 620 Ÿ—œ, 5%, 0 . 25W

	

01121 CB6215

	

¹

‘ 245

	

315- 0221- 00

	

RES. , FXD, CMPSN: 220 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2215

‘ 246

	

315- 0121- 00

	

RES. , FXD, CMPSN: 120 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1215

‘ 247

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470 Ÿ—œ, 5%, 0 . 25W

	

01121 CB4715

‘ 248

	

315- 0104- 00 §’ 020000

	

RES. , FXD, CMPSN: 100 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1045

‘ 250

	

301- 0393- 00

	

RES . , FXD, CMPSN: 39K Ÿ—œ, 5%, 0. 50W

	

01121 • ’ 3935

R252

	

316- 0101- 00

	

RE S . , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB1011

R256

	

315- 0821- 00

	

RE S . , FXD, CMPSN: 820 Ÿ—œ, 5%, 0 . 25W

	

01121 CB8215

R257

	

305- 0622- 00

	

’ 010100 ’ 019999

	

RES. , FXD, CMPSN: 6 . 2 K Ÿ—œ, 5%, 2W

	

01121 —’ 6225

‘ 257

	

304- 0392- 00

	

’ 020000

	

RE S . , FXD, CMPSN: 3 . 9 K Ÿ—œ, 10%, 1W

	

01121 GB3921

‘ 258

	

315- 0753- 00 §’ 020000

	

RE S . , FXD, CMPSN: 75K Ÿ—œ, 5%, 0 . 25W

	

01121 CB7535

R259

	

316- 0100- 00

	

RES. , FXD, CMPSN: 10 Ÿ—œ, 10%, 0 . 25W

	

01121 CB1001

‘ 265

	

321- 0268- 00

	

RES . , FXD, FI LM: 6 . 04K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G60400 F

‘ 266

	

321- 0389- 00

	

RES . , FXD, FI LM: 110 K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816GI 1002 F

R268

	

321- 0193- 00

	

RES. , FXD, FI LM: I K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816GI 000OF

R270

	

315- 0471- 00

	

RES . , FXD, CMPSN: 470 Ÿ—œ, 5%, 0 . 25W

	

01121 CB4715

R272

	

323- 0318- 00

	

RES. , FXD, FI LM: 20K Ÿ—œ, 1%, 0 . 50W

	

91637 MFF 1226 D20001 F

R274

	

315- 0102- 00

	

RES. , FXD, CMP SN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1025

R275

	

315- 0332- 00

	

’ 010100 ’ 019999 § RES. , FXD, CMP SN: 3 . 3 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3325

‘ 276

	

315- 0102- 00

	

RES . , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1025

R280

	

315- 0152- 00

	

RES. , FXD, CMPSN: 1 . 5 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1525

‘ 282

	

316- 0101- 00

	

RES . , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1011

R284

	

301- 0393- 00

	

RES . , FXD, CMPSN : 39K Ÿ—œ, 5%, 0 . 50W

	

01121 • ’ 3935

R286

	

315- 0821- 00

	

RES. , FXD, CMPSN: 820 Ÿ—œ, 5%, 0 . 25W

	

01121 CB8215

R289

	

316- 0100- 00

	

RE S . , FXD, CMPSN: 10 Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1001

‘ 320

	

315- 0103- 00

	

RES . , FXD, CMPSN: I OK Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1035

‘ 322

	

315- 0203- 00

	

RES . , FXD, CMPSN: 20K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2035

‘ 324

	

315- 0332- 00

	

RES. , FXD, CMPSN: 3 . 3 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 3325

R326

	

315- 0202- 00

	

RES . , FXD, CMPSN: 2K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 2025

‘ 327

	

315- 0822- 00

	

RE S . , FXD, CMPSN: 8 . 2 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB8225

‘ 328

	

315- 0392- 00

	

RES . , FXD, CMPSN: 3 . 9 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3925

‘ 330

	

315- 0103- 00

	

RES . , FXD, CMPSN: I OK Ÿ—œ, 5%, 0 . 25W

	

01121 CB1035

‘ 332

	

311- 1428- 00

	

RES . , VAR, NONWI R : 20K OHM, 1 W

	

01121 ™Ÿœ959

‘ 334

	

315- 0224- 00

	

RES . , F§D, CMPSN: 220 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2245

R335

	

315- 0103- 00

	

RES . , FXD, CMPSN: I OK Ÿ—œ, 5%, 0 . 25W

	

01121 CB1035

‘ 336

	

315- 0224- 00

	

RES . , FXD, CMPSN : 220 K Ÿ—œ, 5%, 0. 25W

	

01121 CB2245

R338

	

315- 0474- 00

	

RES . , FXD, CMPSN: 470 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB4745

‘ 342

	

315- 0510- 00

	

RES. , FXD, CMPSN: 51 Ÿ—œ, 5%, 0 . 25W

	

01121 CB5105

‘ 343

	

315- 0241- 00

	

RES. , FXD, CMPSN: 240 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2415

‘ 345

	

315- 0470- 00

	

RE S . , FXD, CMPSN: 47 Ÿ—œ, 5%, 0 . 25W

	

01121 CB4705

‘ 347

	

315- 0222- 00

	

RE S . , FXD, CMPSN: 2 . 2 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2225

R349

	

321- 0311- 00

	

RES . , FXD, FI LM: 16 . 9 K Ÿ—œ, ™%, 0 . 125W

	

91637 MFF1816GI 6901 F

R350

	

321- 0311- 00

	

RES. , FXD, FI LM: 16 . 9 K Ÿ—œ, ™%, 0 . 125W

	

91637 MFF1816GI 6901 F

R352

	

315- 0221- 00

	

RES . , FXD, CM' PSN: 220 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2215

‘ 356

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1025

‘ 358

	

315- 0104- 00

	

RES . , FXD, CMPSN: I OOK Ÿ—œ, 5%, 0 . 25W

	

01121 CB1045

R359

	

315- 0392- 00

	

‘ ES . , FXD , CMPSN: 3 . 9 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3925

R360

	

315- 0471- 00

	

RES . , FXD , CMPSN: 470 Ÿ—œ, 5%, 0 . 25W

	

01121 CB4715

R362

	

303- 0153- 00

	

’ 010100 ’ 010372

	

RES . , FXD, CMP SN: 15K Ÿ—œ, 5%, 1W

	

01121 GB1535

‘ 362

	

305- 0153- 00

	

’ 010373

	

RES . , FXD, CMP SN: 15K Ÿ—œ, 5%, 2W

	

01121 —’ 1535

R365

	

311- 1555- 00

	

RES . , VAR, NONWI R : I OOK Ÿ—œ, 20%, 0 . 5W

	

73138 91- 77- 0

R368

	

315- 0473- 00

	

RES . , FXD, CMPSN: 47 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB4735

R370

	

311- 1555- 00

	

RES . , VAR, NONWI R : I OOK Ÿ—œ, 20%, 0 . 5 W

	

73138 91- 77- 0

R375

	

311- 1559- 00

	

’ 010100 ’ 020892

	

RES. , VAR, NONWI R : 1 0K Ÿ—œ, 20%, 0 . 50 W

	

73138 91 ‘ - ™ŸŸŸ™œ

‘ 375

	

311- 1558- 00

	

’ 020893

	

RES. , VAR, NONWI R : 20K Ÿ—œ, 20%, 0 . 50W

	

73138 91- 80- 0

R390

	

316- 0102- 00

	

RES . , FXD, CMPSN: I K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1021
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‘ 392

	

316- 0154- 00

	

RES. , FXD, CMPSN: 150 K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1541

R394

	

316- 0472- 00

	

RES . , FXD, CMPSN: 4 . 7K Ÿ—œ, 10%, 0 . 25W

	

01121 CB4721

R395A, Bj 307- 0290- 06

	

RES . , FXD, FI LM: 250K OHM

	

80009 307- 0290- 06

R395C, D

R397

	

316- 0474- 00

	

RES . , FXD, CMPSN: 470K Ÿ—œ, 10%, 0 . 25W

	

01121 CB4741

R400

	

316- 0101- 00

	

RES . , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB1011

‘ 402

	

316- 0182- 00

	

’ 010100 ’ 010372

	

RES. , FXD, CMPSN: 1 . 8K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1821

R402

	

316- 0102- 00

	

’ 010373

	

RES . , FXD, CMPSN: I K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1021

‘ 404

	

315- 0270- 00 §’ Ÿ10373

	

RES. , FXD, CMPSN: 27 OHM, 5%, 0 . 25W

	

01121 CB2705

‘ 405

	

316- 0273- 00

	

RES . , FXD, CMPSN: 27K Ÿ—œ, 10%, 0 . 25W

	

01121 CB2731

R406

	

316- 0391- 00

	

’ 010100 ’ 033099

	

RES . , FXD, CMPSN: 390 Ÿ—œ, 10%, 0 . 25W

	

01121 CB3911

R406

	

316- 0101- 00

	

’ 033100

	

RES . , FXD, CMPSN: 100 ¿º œ, 10%, 0 . 25É

	

01121 CB1011

R408

	

316- 0100- 00

	

RES . , FXD, CMPSN: 10 Ÿ—œ, 10%, 0 . 25W

	

01121 CB1001

R410

	

307- 0053- 00

	

RES. , FXD, CMPSN: 3 . 3 Ÿ—œ, 5%, 0 . 50W

	

01121 EB33G5

R412

	

316- 0223- 00

	

RES . , FXD, CMPSN: 22K Ÿ—œ, 10%, 0 . 25W

	

01121 CB2231

R415

	

316- 0470- 00

	

RES . , FXD, CMPSN: 47 Ÿ—œ, 10%, 0 . 25W

	

01121 CB4701

‘ 417

	

316- 0104- 00

	

RES . , FXD, CMPSN: I OOK Ÿ—œ, 10%, 0 . 25W

	

01121 CB1041

‘ 418

	

316- 0104- 00

	

RES . , FXD, CMPSN: 100K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1041

R420

	

316- 0103- 00

	

RES . , FXD, CMPSN: I OK Ÿ—œ, 10%, 0 . 25W

	

01121 CB1031

R422

	

316- 0106- 00

	

RES . , FXD, CMPSN: I OM Ÿ—œ, 10%, 0 . 25W

	

01121 CB1061

R425

	

316- 0102- 00

	

RES . , FXD, CMPSN: 1K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1021

R427

	

316- 0105- 00

	

RES . , FXD, CMPSN: 1M Ÿ—œ, 10%, 0 . 25W

	

01121 CB1051

‘ 428

	

316- 0102- 00

	

RES . , FXD, CMPSN: I K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1021

‘ 430

	

316- 0473- 00

	

RES . , FXD, CMPSN: 47K Ÿ—œ, 10%, 0 . 25W

	

01121 CB4731

R433

	

316- 0393- 00

	

RES. , FXD, CMPSN: 39K Ÿ—œ, 10%, 0 . 25W

	

01121 CB3931

R435

	

311- 1206- 00

	

RES . , VAR, NONWI R: 250K Ÿ—œ, 30%, 0 . 25W

	

71450 201- ¥‘ 5546

R440

	

311- 1312- 00

	

RES . , VAR, NONWI R: 5M Ÿ—œ, 20%, 1 W

	

01121 73M4GO4² L505M

R600

	

315- 0220- 00

	

RES. , FXD, CMPSN: 22 OHM, 5%, 0 . 25W

	

01121 CB2205

R601

	

315- 0474- 00

	

RES . , FXD, CMPSN: 470K Ÿ—œ, 5%, 0 . 25W

	

01121 CB4745

R602

	

315- 0331- 00 §’ 050000

	

RES. , FXD, CMPSN: 330 OHM, 5%, 0 . 25W

	

01121 CB3315

R603

	

315- 0123- 00

	

RES . , FXD, CMPSN: 12K OHM, 5%, 0 . 25W

	

01121 CB1235

R604

	

315- 0220- 00

	

RES. , FXD, CMPSN: 22 OHM, 5%, 0 . 25W

	

01121 CB2205

‘ 605

	

315- 0474- 00

	

RES. , FXD, CMPSN: 470K OHM, 5%, 0 . 25W

	

01121 CB4745

R607

	

315- 0123- 00

	

RES . , F§D, CMPSN: 12K OHM, 5%, 0 . 25W

	

01121 C B1235

R608

	

315- 0331- 00 §’ 050000

	

RES. , FXD, CMPSN: 330 OHM, 5%, 0 . 25W

	

01121 CB3315

‘ 610

	

315- 0220- 00

	

RES . , FXD, CMPSN: 22 OHM, 5%, 0 . 25W

	

01121 CB2205

‘ 611

	

315- 0474- 00

	

RES . , FXD, CMPSN: 470 K OHM, 5%, 0 . 25W

	

01121 CB4745

R613

	

315- 0123- 00

	

RES . , FXD, CMPSN: 12K OHM, 5%, 0 . 25W

	

01121 CB1235

R614

	

315- 0220- 00

	

RES . , FXD, CMPSN: 22 OHM, 5%, 0 . 25W

	

01121 CB2205

R615

	

315- 0474- 00

	

RES. , FXD, CMPSN: 470K OHM, 5%, 0 . 25W

	

01121 CB4745

R617

	

315- 0123- 00

	

RES . , FXD, CMPSN: 12 K OHM, 5%, 0 . 25W

	

01121 CB1235

R619

	

315- 0182- 00

	

RES . , FXD, CMPSN: 1 . 8K OHM, 5%, 0 . 25W

	

01121 CB1825

R620

	

321- 0091- 03

	

RES. , FXD, FI LM: 86 . 6 Ÿ—œ, 0 . 25%, 0 . 125W

	

91637 MFF1816D86R60C

R621

	

315- 0222- 00

	

RES. , FXD, CMPSN: 2 . 2K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2225

‘ 622

	

315- 0222- 00

	

RES. , FXD, CMPSN: 2 . 2K Ÿ—œ, 5%, 0 . 25É

	

01121 CB2225

‘ 626

	

321- 0091- 03

	

RES . , FXD, FI LM: 86 . 6 Ÿ—œ, 0 . 25%, 0 . 125W

	

91637 MFF1816D86R60C

R627

	

315- 0222- 00

	

RES. , FXD, CMPSN: 2 . 2K OHM, 5%, 0 . 25W

	

01121 CB2225

R628

	

315- 0222- 00

	

RES . , FXD, CMPSN : 2 . 2K Ÿ—œ, 5%, 0 . 25É

	

01121 CB2225

R630

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 OHM, 5%, 0 . 25W

	

01121 CB1015

‘ 632

	

315- 0392- 00

	

RES . , FXD, CMPSN: 3 . 9K OHM, 5%, 0 . 25W

	

01121 CB3925

R634

	

315- 0391- 00

	

RES . , FXD, CMPSN: 390 OHM, 5%, 0 . 25W

	

01121 CB3915

R636

	

315- 0390- 00

	

º ES . , FXD, CMPSN: 39 OHM, 5%, 0 . 25W

	

01121 CB3905

² 637

	

315- 0680- 00

	

RES. , FXD, CMPSN: 68 OHM, 5%, 0 . 25W

	

01121 CB6805

‘ 638

	

315- 0470- 00

	

RES. , FXD, CMPSN: 47 OHM, 5%, 0 . 25W

	

01121 CB4705

R640

	

315- 0152- 00

	

RES. , FXD, CMPSN: 1 . SK OHM, 5%, 0 . 25W

	

01121 CB1525

R641

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470 OHM, 5%, 0 . 25W

	

01121 CB4715
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Te k t r on i x

	

Ser i al / Model No .

	

Mf r
Ck t No .

	

Par t No .

	

E f f

	

Dscont

	

Name & Descr i p t i on

	

Co d e

	

Mf r Par t Number

R643

	

321- 0097- 00

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

’ 010100 ’ 053530

	

RES. , FXD, FI LM: 100 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816GI 00 ROF
R643

	

321- 0114- 00

	

’ 053531

	

RES. , FXD, FI LM: 150 Ÿ—œ, ™%, 0 . 125 W

	

91637 MFF 1816GI 50 ROF
‘ 650

	

315- 0101- 00

	

RE S . , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1015

‘ 651

	

315- 0101- 00

	

’ 010100 ’ 053445 § RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1015

R652

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1025
‘ 654

	

315- 0391- 00

	

RE S . , FXD, CMPSN: 390 Ÿ—œ, 5%, 0 . 25W

	

01121 CB3915

R656

	

315- 0390- 00

	

RES. , FXD, CMPSN: 39 Ÿ—œ, 5%, 0 . 25W

	

01121 CB3905
‘ 660

	

315- 0152- 00

	

RES. , FXD, CMPSN: 1 . 5K Ÿ‘ œ, 5%, 0 . 25É

	

01121 CB1525
‘ 670

	

315- 0562- 00

	

RES. , FXD, CMPSN: 5 . 6K Ÿ—œ, 5%, 0 . 25W

	

01121 CB5625
‘ 671

	

315- 0154- 00

	

RES. , FXD, CMPSN: 150K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1545
‘ 672

	

315- 0103- 00

	

RES . , FXD, CMPSN: 1OK Ÿ—œ, 5%, 0 . 25W

	

01121 CB1035

R673

	

315- 0122- 00

	

RES. , FXD, CMPSN: 1 . 2 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1225

‘ 674

	

315- 0122- 00

	

RES. , FXD, CMPSN: 1 . 2 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1225

‘ 677

	

315- 0103- 00

	

’ 010100 ’ 053858

	

RES . , FXD, CMPSN: 1 0K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1035

R677

	

315- 0102- 00

	

’ 053859

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1025

‘ 680

	

315- 0332- 00

	

RES. , FXD, CMP SN: 3 . 3 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3325

‘ 681

	

315- 0683- 00

	

RES. , FXD, CMP SN: 68K Ÿ—œ, 5%, 0 . 25W

	

01121 CB6835

‘ 683

	

315- 0133- 00

	

RES . , FXD, CMP SN: 13K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1335

‘ 684

	

315- 0103- 00

	

RES . , FXD, CMPSN: 1OK Ÿ—œ, 5%, 0 . 25W

	

01121 CB1035

‘ 686

	

315- 0471- 00

	

RES . , FXD, CMPSN: 470 Ÿ—œ, 5%, 0 . 25W

	

01121 CB4715

‘ 688

	

315- 0513- 00

	

RES. , FXD, CMP SN: 51K Ÿ—œ, 5%, 0 . 25W

	

01121 CB5135

‘ 689

	

315- 0243- 00

	

RES. , FXD, CMP SN: 24K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2435

‘ 700

	

315- 0473- 00

	

RES. , FXD, CMP SN: 47K Ÿ—œ, 5%, 0 . 25W

	

01121 CB4735

‘ 702

	

315- 0242- 00

	

RES . , FXD, CMP SN: 2 . 4 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2425

‘ 703

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3025

‘ 704

	

315- 0222- 00

	

RES. , FXD, CMPSN: 2 . 2 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2225

‘ 705

	

321- 0177- 00

	

RES. , FXD, FI LM: 681 Ÿ—œ, ™%, 0 . 125 W

	

91637 MFF 1816G681 ROF

‘ 706

	

315- 0302- 00

	

RES . , FXD, CMPSN: 3 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3025

‘ 708

	

315- 0101- 00

	

RES . , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1015

‘ 709

	

315- 0242- 00

	

RES . , FXD, CMPSN: 2 . 4 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2425

‘ 710

	

321- 0146- 00

	

RES . , FXD, FI LM: 324 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G324 ROF

‘ 712

	

315- 0112- 00

	

RES . , FXD, CMPSN: I . 1 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1125

R713

	

321- 0103- 00

	

RES. , FXD, FI LM: 115 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816GI 15 ROF

‘ 714

	

315- 0112- 00

	

RES . , FXD , CMPSN: I . 1 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1125

‘ 715

	

315- 0152- 00

	

RES . , FXD , CMPSN: 1 . 5 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1525

‘ 720

	

315- 0473- 00

	

RES. , FXD, CMPSN: 47K Ÿ—œ, 5%, 0 . 25W

	

01121 CB4735

‘ 722

	

315- 0242- 00

	

RES . , FXD , CMPSN: 2 . 4 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2425

R723

	

315- 0302- 00

	

RES. , FXD , CMPSN: 3 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3025

‘ 724

	

315- 0222- 00

	

RES . , FXD , CMPSN: 2 . 2 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2225

R725

	

321- 0177- 00

	

RES. , FXD, FI LM: 681 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G681 ROF

R726

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3K Ÿ—œ, 5%, 0 . 25É

	

01121 CB3025

R728

	

315- 0101- 00

	

RES . , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1015

R729

	

315- 0242- 00

	

RES. , FXD, CMPSN: 2 . 4K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2425

R730

	

321- 0146- 00

	

RES. , FXD, FI LM: 324 Ÿ—œ, ™%, 0 . 125W

	

91637 MFF1816G324 ROF

R732

	

315- 0112- 00

	

RES . , FXD, CMPSN: I . I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1125

‘ 733

	

321- 0103- 00

	

RES. , FXD, FI LM: 115 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G115 ROF

‘ 734

	

315- 0112- 00

	

RES . , FXD, CMPSN: 1 . I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1125

R735

	

315- 0152- 00

	

RES . , FXD, CMPSN: 1 . 5K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1525

‘ 737

	

315- 0241- 00

	

RES . , FXD , CMPSN: 240 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2415

‘ 738

	

315- 0241- 00

	

RES . , FXD, CMPSN: 240 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2415

R740

	

315- 0103- 00

	

RES . , FXD , CMPSN: I OK Ÿ—œ, 5%, 0 . 25W

	

01121 CB1035

‘ 741

	

315- 0151- 00

	

RES . , FXD, CMPS N: 150 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1515

‘ 742

	

315- 0123- 00

	

RES . , FXD, CMPSN: 12K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1235

‘ 744

	

315- 0151- 00

	

RES . , FXD, CMPSN: 150 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1515

‘ 746

	

315- 0123- 00

	

RES. , FXD, CMPSN: 12K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1235

‘ 748

	

3 1 5- 0331- 00

	

RES . , FXD, CMPSN: 330 Ÿ—œ, 5%, 0 . 25W

	

01121 CB3315
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Tekt r oni x

	

Ser i al / Model No .

	

Mf r
Ck t No .

	

Par t No .

	

E f f

	

Dsco n t

	

Name & Descr i p t i on

	

Co d e

	

Mf r Par t Number zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ 750

	

321- 0069- 00

	

RES . , FXD, FI LM: 51 . 1 Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816GS I R10 F

‘ 752

	

315- 0331- 00

	

RES . , FXD, CMPSN: 330 OHM, 5%, 0 . 25W

	

01121 CB3315

‘ 754

	

315- 0911- 00

	

RES . , FXD, CMP SN: 910 OHM, 5%, 0 . 25W

	

01121 CB9115

‘ 756

	

315- 0751- 00

	

RES . , FXD , CMPSN: 750 OHM, 5%, 0 . 25W

	

01121 CB7515

R757

	

315- 0911- 00

	

RES . , FXD, CMPSN: 910 OHM, 5%, 0 . 25W

	

01121 CB9115

R760

	

315- 0183- 00

	

RES. , FXD, CMPSN: 18K OHM, 5%, 0 . 25W

	

01121 CB1835

‘ 761

	

315- 0561- 00

	

RES . , FXD, CMPSN: 560 Ÿ—œ, 5%, 0 . 25W

	

01121 CB5615

‘ 763

	

315- 0223- 00

	

RES. , FXD, CMPSN: 22K OHM, 5%, 0 . 25W

	

01121 CB 2235

‘ 764

	

321- 0291- 00

	

RES . , FXD, FI LM: 10 . SK Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816GI O501 F

R766

	

315- 0102- 00

	

RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121 CB 1025

R768

	

315- 0102- 00

	

RES . , FXD, CMPSN: 1 K OHM, 5%, 0 . 25W

	

01121 CB 1025

‘ 770

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121 CB 1025

‘ 772

	

315- 0391- 00

	

RES . , FXD, CMPSN: 390 OHM, 5%, 0 . 25W

	

01121 CB3915

R773

	

315- 0103- 00 §’ 055253

	

RES. , FXD, CMPSN: I OK OHM, 5%, 0 . 25W

	

01121 CB 1035

‘ 774

	

315- 0224- 00

	

RES. , FXD, CMPSN: 220K OHM, 5%, 0 . 25W

	

01121 CB2245

‘ 775

	

315- 0622- 00

	

RES. , FXD, CMPSN: 6 . 2K OHM, 5%, 0 . 25W

	

01121 CB6225

‘ 776

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121 CB 1025

R777

	

315- 0103- 00 §’ 055253

	

RES . , FXD, CMPS N: I OK Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1035

‘ 778

	

315- 0562- 00

	

RES . , FXD, CMPSN: 5 . 6 K OHM, 5%, 0 . 25W

	

01121 CB5625

R779

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121 CB1025

‘ 781

	

315- 0472- 00

	

’ 010100 ’ 055252

	

RES. , FXD, CMPSN: 4 . 7 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB4725

R781

	

315- 0102- 00

	

’ 055253

	

RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121 CB1025

‘ 782

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121 CB1025

R784

	

315- 0102- 00

	

RES . , FXD, CMPSN: 1 K OHM, 5%, 0 . 25W

	

01121 CB1025

R786

	

315- 0102- 00

	

RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121 CB1025

R787

	

315- 0102- 00

	

RES . , FXD, CMPSN: 1 K OHM, 5%, 0 . 25W

	

01121 CB1025

R789

	

315- 0102- 00

	

RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121 CB1025

R790

	

315- 0201- 00

	

RES . , FXD, CMPSN: 200 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2015

R800

	

302- 0150- 00

	

RES . , FXD, CMPSN: 15 Ÿ—œ, 10%, 0 . 50W

	

01121 • ’ 1501

‘ 802

	

304- 0683- 00

	

RES . , FXD, CMPSN: 68K Ÿ—œ, 10%, 1W

	

01121 GB6831

‘ 820

	

316- 0471- 00

	

’ 010100 ’ 096709

	

RE S . , FXD, CMPSN: 470 Ÿ—œ, 10%, 0 . 25W

	

01121 CB4711

‘ 820

	

315- 0471- 00

	

’ 096710

	

RE S . , FXD, CMPSN: 470 OHM, 5%, 0 . 25W

	

01121 CB4715

‘ 822

	

316- 0822- 00

	

’ 010100 ’ 039999

	

RE S . , FXD, CMPSN: 8 . 2 K Ÿ—œ, 10%, 0 . 25É

	

01121 CB8221

‘ 822

	

316- 0472- 00

	

’ 040000 ’ 096709

	

RE S . , FXD, CMPSN: 4 . 7 K Ÿ—œ, 10%, 0 . 25W

	

01121 CB4721

‘ 822

	

315- 0472- 00

	

’ 096710

	

RES. , FXD, CMPSN: 4 . 7 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB4725

‘ 823

	

315- 0150- 00 §’ 040000

	

RES. , FXD, CMPSN: 15 OHM, 5%, 0 . 25W

	

01121 CB1505

R824

	

316- 0271- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 270 Ÿ—œ, 10%, 0 . 25W

	

01121 CB 2711

R824

	

315- 0271- 00

	

’ 096710

	

RE S . , FXD, CMPSN: 270 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2715

‘ 827

	

308- 0742- 00

	

RE S . , FXD, WW: 0 . 24 Ÿ—œ, 5%, 2É

	

75042 BWH- R2400 J

‘ 829

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RES . , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1011

‘ 829

	

315- 0101- 00

	

’ 096710

	

RES. , FXD, CMPSN: 100 OHM, 5%, 0 . 25W

	

01121 CB 1015

‘ 832

	

316- 0102- 00

	

’ 010100 ’ 039999

	

RES. , FXD, CMPSN: 1 K Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1021

R832

	

315- 0271- 00

	

’ 040000

	

RES . , FXD, CMPSN: 270 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2715

R833

	

315- 0102- 00 §’ 040000

	

RES. , FXD, CMPSN: 1 K OHM, 5%, 0 . 25W

	

01121 CB 1025

R834

	

315- 0162- 00

	

’ 010100 ’ 039999

	

RES . , FXD, CMPSN: 1 . 6K OHM, 5%, 0 . 25W

	

01121 CB 1625

‘ 834

	

316- 0472- 00

	

’ 040000 ’ 096709

	

RES. , FXD, CMPSN: 4 . 7 K Ÿ—œ, 10%, 0 . 25W

	

01121 CB4721

‘ 834

	

315- 0472- 00

	

’ 096710

	

RES . , FXD, CMPSN: 4 . 7 K OHM, 5%, 0 . 25W

	

01121 CB4725

R836

	

316- 0682- 00

	

’ 010100 ’ 096709

	

RES . , FXD, CMPSN: 6 . 8K Ÿ—œ, 10%, 0 . 25W

	

01121 CB6821

R836

	

315- 0682- 00

	

’ 096710

	

RES . , FXD, CMPS N: 6 . 8K Ÿ—œ, 5%, 0 . 25W

	

01121 CB6825

‘ 838

	

316- 0682- 00

	

’ 010100 ’ 096709

	

RES . , FXD, CMPSN: 6 . 8K Ÿ—œ, 10%, 0 . 25W

	

01121 C B6821

R838

	

315- 0682- 00

	

’ 096710

	

RES . , FXD, CMPSN: 6 . 8 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB6825

R839

	

315- 0432- 00

	

RES . , FXD, CMPSN: 4 . 3 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB4325

- R840

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RES . , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB1011

R840

	

315- 0101- 00

	

’ 096710

	

RE S . , FXD, CMPSN: 100 OHM, 5%, 0 . 25W

	

01121 CB1015

‘ 842

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RE S . , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB1011

‘ 842

	

315- 0101- 00

	

’ 096710

	

RE S . , FXD, CMPSN: 100 OHM, 5%, 0 . 25W

	

01121 C’ 1015
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Te k t r oni x

	

Ser i al / Model No .

	

Mf r
C k t No .

	

Par t No .

	

Ef f

	

Dsco n t

	

Name & Descr i p t i o n	 Co d e

	

Mf r Pa r t Number

R845

	

321- 0764- 01

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

’ 010100 ’ 084405

	

RES. , FXD, FI LM: 5 . 09K Ÿ—œ, 0 . 5%, 0 . 125W

	

91637 MFF1816G50900 D

R845

	

321- 0629- 00

	

’ 084406

	

RES. , FXD, FI LM: 5 . 11K Ÿ—œ, 0 . 5%, 0 . 125 W

	

91637 MFF1816G5 1100 D
‘ 846

	

321- 0685- 00

	

RES. , FXD, FI LM: 30K Ÿ—œ, 0 . 5%, 0 . 125W

	

91 637 MFF1816 D30001 D

R850

	

307- 0405- 00

	

RES . , FXD, FI LM: 82 Ÿ—œ, 5%, 7W

	

91637 FP- 34G82 ROOJ

R851

	

308- 0679- 00

	

RE S . , FXD, WW: 0 . 51 Ÿ—œ, 5%, 2É

	

75042 BWH- R5100 J
‘ 853

	

316- 0470- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 10%, 0 . 25W

	

01121 CB4701

‘ 853

	

315- 0470- 00

	

’ 096710

	

RE S . , FXD, CMPSN: 47 Ÿ—œ, 5%, 0 . 25W

	

01121 CB4705

‘ 855

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RE S . , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB1011

R855

	

315- 0101- 00

	

’ 096710

	

RE S . , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1015

R856

	

316- 0153- 00

	

’ 010100 ’ 096709

	

RES . , FXD, CMPSN: 15K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1531

R856

	

315- 0153- 00

	

’ 096710

	

RES . , FXD, CMPSN: 15K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1535

R860

	

321- 0816- 03

	

RES. , FXD, FI LM: 5 K Ÿ—œ, 0 . 25%, 0 . 125 W

	

91637 MFF1816 D50000C

‘ 861

	

321- 0289- 00

	

RES. , FXD, FI LM: I OK Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816GI 0001 F

R863

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1o11

R863

	

315- 0101- 00

	

’ 096710

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1015

‘ 866

	

315- 0113- 00

	

RES. , FXD, CMPSN: I I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1135

‘ 867

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1011

R867

	

315- 0101- 00

	

’ 096710

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1015

R870

	

316- 0392- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 3 . 9 K Ÿ—œ, 10%, 0 . 25W

	

01121 CB 3921

R870

	

315- 0392- 00

	

’ 096710

	

RES. , FXD, CMPSN: 3 . 9 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 3925

R871

	

316- 0471- 00

	

’ 010100 ’ 010250

	

RES. , FXD, CMPSN: 470 Ÿ—œ, 10%, 0 . 25W

	

01121 CB4711

‘ 871

	

315- 0271- 00

	

’ 010251

	

RES. , FXD, CMPSN: 270 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2715

‘ 873

	

315- 0133- 00

	

RES. , FXD, CMPSN: 13K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1335

R880

	

307- 0404- 00

	

RES . , FXD, FI LM: 51 Ÿ—œ, 5%, I OW

	

91637 PF- 35G51 ROOJ

R881

	

308- 0679- 00

	

RES. , FXD, WW: 0 . 51 Ÿ—œ, 5%, 2W

	

75042 BWH- R5100 J

R883

	

316- 0470- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 10%, 0 . 25W

	

01121 CB4701

R883

	

315- 0470- 00

	

’ 096710

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 5%, 0 . 25W

	

01121 CB4705

R885

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1011

R885

	

315- 0101- 00

	

’ 096710

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1015

‘ 886

	

316- 0153- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 15K Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1531

R886

	

315- 0153- 00

	

’ 096710

	

RES . , FXD, CMPSN: 15K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1535

‘ 890

	

321- 0816- 03

	

RES. , FXD, FI LM: 5 K Ÿ—œ, 0 . 25%, 0 . 125W

	

91637 MFF1816 D50000C

R891

	

321- 0289- 03

	

RES. , FXD, FI LM: I OK Ÿ—œ, 0 . 25%, 0 . 125W

	

91637 MFF1816 DI 0001C

R893

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1011

R893

	

315- 0101- 00

	

’ 096710

	

RE S . , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1015

R896

	

315- 0133- 00

	

RES . , FXD, CMPSN: 13K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1335

R897

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1011

‘ 897

	

315- 0101- 00

	

’ 096710

	

RE S . , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1015

R900

	

316- 0392- 00

	

’ 010100 ’ 096709

	

‘ ES. , FXD, CMPSN: 3 . 9 K Ÿ—œ, 10%, 0 . 25W

	

01121 CB3921

R900

	

315- 0392- 00

	

’ 096710

	

RE S . , FXD, CMPSN: 3 . 9 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3925

R901

	

315- 0561- 00

	

’ 010100 ’ 010250

	

RE S . , FXD, CMPSN: 560 Ÿ—œ, 5%, 0 . 25W

	

01121 CB5615

R901

	

315- 0271- 00

	

’ 010251

	

RE S . , FXD, CMPSN: 270 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2715

R903

	

315- 0561- 00

	

RES. , FXD, CMPSN: 560 Ÿ—œ, 5%, 0 . 25W

	

01121 CB5615

‘ 910

	

308- 0686- 00

	

‘ ES. , FXD, WW: 2 . 2 Ÿ—œ, 5%, 2W

	

75042 BWH- 2 R200J

‘ 911

	

307- 0301- 00

	

RES. , FXD, FI LM: 120 Ÿ—œ, 5%, 1OW

	

24546 FP 10 120 Ÿ—œ 5%

R913

	

316- 0391- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 390 Ÿ—œ, 10%, 0 . 25W

	

01121 CB3911

R913

	

315- 0391- 00

	

’ 096710

	

RE S . , FXD, CMPSN: 390 Ÿ—œ, 5%, 0 . 25W

	

01121 CB3915

R915

	

316- 0153- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 15K Ÿ—œ, 10 %, 0 . 25W

	

01121 CB 1531

‘ 915

	

3 1 5- 0153- 00

	

’ 096710

	

RES. , FXD, CMPSN: 15K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1535

R917

	

321- 0268- 00

	

RES. , FXD, FI LM: 6 . 04K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G60400 F

R920

	

311- 1120- 00

	

RE S . , VAR, NONWI R: 100 Ÿ—œ, 30%, 0 . 25W

	

71450 201- ¥‘ 5531

R922

	

321- 0268- 00

	

RES. , FXD, FI LM: 6 . 04K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G60400 F

‘ 924

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RE S . , FXD , CMPS N: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1011

R924

	

315- 0101- 00

	

’ 096710

	

RE S . , FXD , CMPSN: 100 Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1015

‘ 925

	

315- 0331- 00

	

RES . , FXD, CMPSN: 330 Ÿ—œ, 5%, 0 . 25W

	

01121 CB 3315

R927

	

316- 0103- 00

	

’ 010100 ’ 096709

	

RES . , FXD , CMPSN: 1 0K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1031

7- 16 REV D, AUG 1979

www.valuetronics.com



Repl aceabl e El ect r i cal Par t s- 5440

Te k t r oni x

	

Ser i al / Mo d el No .

	

Mf r

Ck t No .

	

Par t No .
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Mf r Pa r t Number zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ 927

	

315- 0103- 00

	

’ 096710

	

RES . , FXD, CMPSN: I OK OHM, 5%, 0 . 25W

	

01121 CB1035

R929

	

316- 0823- 00

	

’ Ÿ™Ÿ™ŸŸ ’ 096709

	

RES . , FXD, CMPSN: 82K Ÿ—œ, 10%, 0 . 25W

	

01121 CB8231

R929

	

315- 0823- 00

	

’ 096710

	

RES. , FXD, CMPSN: 82K OHM, 5%, 0 . 25W

	

01121 CB8235

‘ 930

	

302- 0333- 00

	

RES . , FXD, CMPSN: 33K Ÿ—œ, 10%, 0 . 50W

	

01121 • ’ 3331

R935

	

316- 0104- 00

	

’ 010100 ’ 096709

	

RES . , FXD, CMPSN: I OOK Ÿ—œ, 10%, 0 . 25W

	

01121 CB1041

‘ 935

	

315- 0104- 00

	

’ 096710

	

RES . , FXD, CMPSN: l 00K OHM, 5%, 0 . 25W

	

01121 CB1045

R936

	

316- 0473- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 47K Ÿ—œ, 10%, 0 . 25W

	

01121 CB4731

R936

	

315- 0473- 00

	

’ 096710

	

RES. , FXD, CMPSN: 47K OHM, 5%, 0 . 25W

	

01121 CB4735

R937

	

316- 0183- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 18K Ÿ—œ, 10§ , 0 . 25W

	

01121 CB1831

R937

	

315- 0183- 00

	

’ 096710

	

RES. , FXD, CMPSN: 18K OHM, 5%, 0 . 25W

	

01121 CB1835

R940

	

307- 0007- 00

	

’ 010100 8049999

	

RES. , FXD, CMPSN: 2 . 7 Ÿ—œ, 10%, 2W

	

01121 GB27G1

‘ 940

	

308- 0703- 00

	

’ 050000

	

RES. , FXD, WW: 1 . 8 Ÿ—œ, 5%, 2W

	

75042 BWH- I R800J

‘ 942

	

316- 0101- 00

	

’ 010100 ² 096709

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 10%, 0 . 25W

	

01121 CB1011

R942

	

315- 0101- 00

	

’ 096710

	

RES . , FXD, CMPSN: 100 OHM, 5%, 0 . 25W

	

01121 CB1015

‘ 943

	

316- 0472- 00

	

’ 010100 ’ 096709

	

RES . , FXD, CMPSN: 4 . 7 K Ÿ—œ, 10%, 0 . 25W

	

01121 CB4721

R943

	

315- 0472- 00

	

8096710

	

RES. , FXD, CMPSN: 4 . 7K OHM, 5%, 0 . 25W

	

01121 CB4725

R944

	

307- 0384- 00

	

’ Ÿ™Ÿ™ŸŸ 8049999

	

RES. , FXD, FI LM: 270 Ÿ—œ, 2%, 4W

	

91637 FP- 32G270ROG

‘ 944

	

308- 0110- 00

	

’ 050000

	

RES. , FXD, WW: 100 Ÿ—œ, 5%, 8É

	

56289 283EXI OOROJQ24

‘ 948

	

321- 0256- 00

	

RES. , FXD, FI LM: 4 . 53K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G45300F

‘ 949

	

316- 0101- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 10§ , 0 . 25W

	

01121 CB1011

R949

	

315- 0101- 00

	

’ 096710

	

RES. , FXD, CMPSN: 100 OHM, 5%, 0 . 25W

	

01121 CB1015

‘ 950

	

311- 1124- 00

	

RES. , VAR, NONWI R: 250 Ÿ—œ, 30%, 0 . 25W

	

71450 201- ¥‘ 5533

R951

	

315- 0562- 00

	

RES . , FXD, CMPSN: 5 . 6K OHM, 5%, 0 . 25W

	

01121 CB5625

‘ 952

	

321- 0202- 00

	

RES. , FXD, FI LM: 1 . 24K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G12400F

‘ 953

	

316- 0221- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 220 Ÿ—œ, 10%, 0 . 25W

	

01121 CB2211

‘ 953

	

315- 0221- 00

	

’ 096710

	

RES . , FXD, CMPSN: 220 OHM, 5%, 0 . 25W

	

01121 CB2215

‘ 954

	

316- 0102- 00

	

’ Ÿ™Ÿ™ŸŸ ’ 096709

	

RES . , FXD, CMPSN: I K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1021

‘ 954

	

315- 0102- 00

	

’ 096710

	

RES . , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121 CB1025

‘ 955

	

315- 0301- 00

	

RES . , FXD, CMPSN: 300 OHM, 5%, 0 . 25W

	

01121 CB3015

‘ 956

	

316- 0273- 00

	

’ 010100 ’ 096709

	

RES . , FXD, CMPSN: 27K Ÿ—œ, 10%, 0 . 25W

	

01121 CB2731

R956

	

315- 0273- 00

	

’ 096710

	

RES. , FXD, CMPSN: 27K OHM, 5%, 0 . 25W

	

01121 CB2735

R957

	

315- 0621- 00

	

RES. , FXD, CMPSN: 620 Ÿ—œ, 5%, 0 . 25W

	

01121 CB6215

‘ 980

	

316- 0272- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 2 . 7K Ÿ—œ, 10%, 0 . 25W

	

01121 CB2721

‘ 980

	

315- 0272- 00

	

’ 096710

	

RES. , FXD, CMPSN: 2 . 7K OHM, 5%, 0 . 25W

	

01121 CB2725

‘ 981

	

316- 0562- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: 5 . 6K Ÿ—œ, 10%, 0 . 25W

	

01121 CB5621

R981

	

315- 0562- 00

	

8096710

	

RES . , FXD, CMPSN: 5 . 6K Ÿ—œ, 5%, 0 . 25W

	

01121 CB5625

‘ 982

	

316- 0102- 00

	

’ 010100 ’ 096709

	

RES. , FXD, CMPSN: I K Ÿ—œ, 10 § , 0 . 25W

	

01121 CB1021

R982

	

315- 0102- 00

	

’ 096710

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1025

R984

	

316- 0153- 00

	

’ 010100 8096709

	

RES. , FXD, CMPSN: 15K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1531

R984

	

315- 0153- 00

	

’ 096710

	

RES . , FXD, CMPSN: 15K Ÿ—œ, 5%, 0 . 25É

	

01121 CB1535

R986

	

322- 0686- 03

	

RES. , FXD, FI LM: 7 . 23K Ÿ—œ, 0 . 25%, 0 . 25W

	

91637 MFF1421D723000

‘ 987

	

321- 0097- 03

	

RES. , FXD, FI LM: 100 Ÿ—œ, 0 . 25%, 0 . 125W

	

91637 MFF1816DI 00 ROC

‘ 1000 ‘

	

311- 1491- 00

	

8010100 ’ 063888§ RES. , VAR, NONWI R : PNL 5š OHM, 1W, W/ SW

	

01121 1 ™œ123

- - - - - - - - - -

	

( FURNI SHED AS ‘ UNI T WI TH S1000, OPTI ON 2 ONLY)

‘ 1ŸŸŸ‘ , ’ 311- 1492- 00

	

RES. , VAR, NONWI R : PNL, 5 § 5š OHM, 0 . 5W, W/ SW	 01121 1 ™œ136

- - - - - - - - - -

	

( FURNI SHED AS ‘ UNI T WI TH S1000, STANDARD ONLY)

R1002

	

315- 0432- 00

	

RES. , FXD, CMPSN: 4 . 3K OHM, 5%, 0 . 25W

	

01121 CB4325

‘ 1003

	

315- 0623- 00

	

RES. , FXD, CMPSN: 62K Ÿ—œ, 5%, 0 . 25W	 01121 CB6235

‘ 1004

	

315- 0103- 00

	

RES. , FXD, CMPSN: 1 0K OHM, 5%, 0 . 25W

	

01121 CB1035

R1005

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3K OHM, 5%, 0 . 25W

	

01121 CB3025

‘ 1006

	

311- 1572- 00

	

RES . , VAR, CMPSN : I K Ÿ—œ, 10%, 0 . 5W

	

73138 91 W- 1000œ

R1007

	

315- 0183- 00

	

RES. , FXD, CMPSN: 18K OHM, 5%, 0 . 25W

	

01121 CB1835

R1010

	

315- 0752- 00

	

RES . , FXD, CMPSN: 7 . SK Ÿ—œ, 5%, 0 . 25W

	

01121 CB7525

R1012

	

315- 0242- 00

	

RES . , FXD, CMPSN: 2 . 4K OHM, 5%, 0 . 25W

	

01121 CB2425

‘ 1015

	

315- 0752- 00

	

RES. , FXD, CMPSN: 7 . SK OHM, 5%, 0 . 25W

	

01121 C B7525

R1016

	

316- 0102- 00

	

’ Ÿ™Ÿ™ŸŸ ’ 095939

	

RES . , FXD, CMPSN: I K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1021
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R1016

	

315- 0102- 00

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

’ 095940

	

RES . , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1025

	

¹
R1018

	

316- 0561- 00

	

’ 010100 ’ 095939

	

RES . , FXD, CMPSN: 560 Ÿ—œ, 10§ , 0 . 25W

	

01121 CB5611
‘ 1018

	

315- 0561- 00

	

’ 095940

	

RES . , FXD, CMPSN: 560 Ÿ—œ, 5%, 0 . 25W

	

01121 CB5615
‘ 1019

	

316- 0103- 00

	

’ 010100 ’ 095939

	

RES. , FXD, CMPSN: I OK Ÿ—œ, 10%, 0 . 25W

	

01121 CB1031
R1019

	

315- 0103- 00

	

’ 095940

	

RES. , FXD, CMPSN: 1 0K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1035
‘ 1020

	

316- 0103- 00

	

’ 010100 ’ 095939

	

RES . , FXD, CMPSN: 1 0K Ÿ—œ, 10%, 0 . 25W

	

01121 CB1031

R1020

	

315- 0103- 00

	

’ 095940

	

RES . , FXD, CMPSN: 1 0K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1035
‘ 1021

	

316- 0393- 00

	

’ 010100 ’ 095939

	

RES. , FXD, CMPSN: 39K Ÿ—œ, 10%, 0 . 25É

	

01121 CB3931
‘ 1021

	

315- 0393- 00

	

’ 095940

	

RES . , FXD, CMPSN: 39K Ÿ—œ, 5 § , 0 . 25W

	

01121 CB3935
‘ 1023

	

316- 0103- 00

	

’ 010100 ’ 095939

	

RES. , FXD, CMPSN: I OK Ÿ—œ, 10%, 0 . 25W

	

01121 CB 1031
‘ 1023

	

315- 0103- 00

	

’ 095940

	

RES . , FXD, CMPSN: 1 0K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1035
‘ 1024

	

316- 0391- 00

	

’ 010100 ’ 095939

	

RES . , FXD, CMP SN: 390 Ÿ—œ, 10%, 0 . 25W

	

01121 CB3911

R1024

	

315- 0391- 00

	

’ 095940

	

RES . , FXD, CMPSN: 390 Ÿ—œ, 5%, 0 . 25W

	

01121 CB3915
R1025

	

315- 0152- 00

	

RES . , FXD, CMPSN: 1 . SK Ÿ—œ, 5%, 0 . 25W

	

01121 CB1525
R1027

	

321- 0385- 00

	

RES . , FXD, FI LM: 100 K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816GI 0002 F
R1030

	

315- 0154- 00

	

RES . , FXD, CMPSN: 150K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1545
R1032

	

321- 0262- 00

	

RES . , FXD, FI LM: 5 . 23K Ÿ—œ, ™%, 0 . 125W

	

91637 MFF 1816G52300F
‘ 1040

	

32 1- 0277- 00

	

’ 010100 ’ 010199

	

RES . , FXD, FI LM: 7 . 5K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF1816G75000F

‘ 1040

	

321- 0269- 00

	

’ 010200

	

RES. , FXD, FI LM: 6 . 19K Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF1816G61900 F
R1041

	

321- 0261- 00

	

RES. , FXD, FI LM: 5 . 11K Ÿ—œ, 1%, 0 . 125W

	

91 637 MFF1816G5 1100 F
‘ 1043

	

315- 0154- 00

	

RES. , FXD, CMPSN: 150 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1545
‘ 1044

	

315- 0133- 00

	

RES. , FXD, CMPSN: 13K Ÿ—œ, 5%, 0 . 25W

	

01121 CB1335
‘ 1046

	

321- 0181- 00

	

RES . , FXD, FI LM: 750 Ÿ—œ, 1%, 0 . 125W

	

9 1 637 MFF 1816G750 ROF
‘ 1047

	

321- 0294- 00

	

RES. , FXD, FI LM: 11 . 3 K Ÿ—œ, 1%, 0. 125 W

	

91637 MFF 1816G11301 F

‘ 1048

	

321- 0222- 00

	

RES . , FXD, FI LM: 2 K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816G20000 F
‘ 1050

	

315- 0332- 00

	

RES . , FXD, CMPSN: 3 . 3 K Ÿ—œ, 5%, 0 . 25É

	

01121 CB3325
‘ 1052

	

315- 0222- 00

	

RES . , FXD , CMPSN: 2 . 2 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2225
‘ 1053

	

321- 0268- 00

	

RES . , FXD, FI LM: 6 . 04K Ÿ—œ, 1%, 0 . 125 W

	

9 1637 MFF 1816G60400 F
‘ 1056

	

321- 0329- 00

	

RES . , FXD, FI LM: 26 . 1 K Ÿ—œ, ™%, 0 . 125W

	

91637 MFF 1816G26101 F
‘ 1060

	

315- 0303- 00

	

RES . , FXD, CMPSN: 30K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3035

R1062

	

315- 0203- 00

	

RES . , FXD, CMPSN: 20K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2035
‘ 1063

	

315- 0203- 00

	

RES. , FXD, CMPSN: 20K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2035
R1064

	

315- 0203- 00

	

RES . , FXD, CMPS N: 20K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2035
R1065

	

315- 0203- 00

	

RES . , FXD, CMPSN: 20K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 2035
‘ 1070

	

316- 0561- 00

	

’ 010100 ’ 095939

	

RES . , FXD, CMPSN: 560 Ÿ—œ, 10%, 0 . 25W

	

01121 CB5611
R1070

	

315- 0561- 00

	

’ 095940

	

RE S . , FXD, CMPSN: 560 Ÿ—œ, 5%, 0 . 25W

	

01121 CB5615

R1071

	

316- 0561- 00

	

’ 010100 ’ 095939

	

RE S . , FXD, CMPSN: 560 Ÿ—œ, 10%, 0 . 25W

	

01121 CB5611

R1071

	

315- 0561- 00

	

’ 095940

	

RE S . , FXD, CMPSN: 560 Ÿ—œ, 5%, 0 . 25W

	

01121 CB5615
‘ 1072

	

316- 0561- 00

	

’ 010100 ’ 095939

	

RES. , FXD, CMPSN: 560 Ÿ—œ, 10%, 0 . 25W

	

01121 CB5611
‘ 1072

	

315- 0561- 00

	

’ 095940

	

RES. , FXD, CMPSN: 560 Ÿ—œ, 5%, 0 . 25W

	

01121 CB5615
‘ 1073

	

316- 0563- 00

	

’ 010100 ’ 095939

	

RES. , FXD, CMPSN: 56K Ÿ—œ, 10%, 0 . 25W

	

01121 CB5631
R1073

	

315- 0563- 00

	

’ 095940

	

RES. , FXD, CMPSN: 56K Ÿ—œ, 5%, 0 . 25W

	

01121 CB5635

‘ 1080

	

316- 0823- 00

	

’ 010100 ’ 095939

	

RES . , FXD, CMPSN : 82K Ÿ—œ, 10%, 0 . 25W

	

01121 CB8231
R1080

	

315- 0823- 00

	

’ 095940

	

RES . , FXD, CMPSN: 82K Ÿ—œ, 5 § , 0 . 25W

	

01121 CB8235
R1082

	

315- 0272- 00

	

RES . , FXD, CMPSN: 2 . 7 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2725
R1083

	

3™5- 0512- 00

	

RES . , FXD, CMPSN: 5 . 1 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB5125
R1084

	

315- 0822- 00

	

RES . , FXD, CMPSN: 8 . 2 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB8225
‘ 1086

	

321- 0296- 00

	

RES . , FXD, FI LM: 11 . 8 K Ÿ—œ, 1%, 0 . 125W

	

91 637 MFF1816GI 1801 F

R1088

	

315- 0102- 00

	

RES . , FXD, CMPSN: 1 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1025
‘ 1092

	

321- 0146- 00

	

RES. , FXD, FI LM: 324 Ÿ—œ, 1%, 0 . 125 W

	

9 1 637 MFF 1816G324 ROF

R1093

	

321- 0250- 00

	

RES. , FXD, FI LM: 3 . 92K Ÿ—œ, 1%, 0 . 125 W

	

9 1 637 MFF 1816G39200 F
R1095

	

315- 0223- 00

	

RES . , FXD, CMPSN: 22K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2235
R1097

	

321- 0207- 00

	

RES . , FXD, FI LM: 1 . 4 K Ÿ—œ, 1%, 0 . 125W

	

91637 MFF 1816GI 4000 F
‘ 1098

	

321- 0222- 00

	

RES . , FXD, FI LM: 2 K Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF 1816G20000 F

‘ 11 Ÿ1

	

321- 0167- 00

	

RES . , FXD, FI LM: 536 Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF 1816G536 ROF

‘ 1103

	

321- 0255- 00

	

RES . , FXD, FI LM: 4 . 42K Ÿ—œ, 1%, 0 . 125W

	

9 1 637 MFF 1816G44200 F
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Rep l aceabl e El ect r i cal Par t s- 5440

Te k t r oni x

	

Ser i al / Model No .

	

Mf r
C kt No .

	

Pa r t No .

	

Ef f

	

Dsco n t

	

Name & Desc r i pt i on

	

Code

	

Mf r Pa r t Numbe r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ 1105

	

321- 0230- 00

	

RES . , FXD, FI LM: 2 . 43K OHM, I %, 0 . 125W

	

91637 MFF1816G24300 F

‘ 1106

	

315- 0202- 00

	

RES . , FXD, CMPSN: 2 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB2025

R1110

	

311- 1571- 00

	

RES . , VAR, NONWI R : 500 OHM, 0 . 50W

	

73138 91W R500

‘ 1111

	

316- 0681- 00

	

’ 010100 ’ 095939

	

RES . , FXD, CMPSN: 680 Ÿ—œ, 10%, 0 . 25W

	

01121 CB6811

R1111

	

315- 0681- 00

	

’ 095940

	

RES . , FXD, CMP SN: 680 Ÿ—œ, 5%, 0 . 25W

	

01121 CB6815

‘ 1113

	

321- 0125- 00

	

RES . , FXD, FI LM: 196 OHM, I %, 0 . 125W

	

91637 MFF1816G196 ROF

‘ 1115

	

321- 0242- 00

	

RES . , FXD, FI LM: 3 . 24K OHM, I %, 0 . 125W

	

91637 MFF1816G32400 F

‘ 1117

	

315- 0102- 00

	

RES. , FXD, CMP SN: I K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1025

R1118

	

311- 1571- 00

	

RES . , VAR, NONWI R: 500 OHM, 0 . 50W

	

73138 91W R500

R1120

	

315- 0512- 00

	

’ 010100 ’ 010250

	

RES. , FXD, CMP SN: 5 . 1 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB5125

R1120

	

315- 0432- 00

	

’ 010251

	

RES . , FXD, CMP SN: 4 . 3K Ÿ—œ, 5%, 0 . 25W

	

01121 CB4325

‘ 1122

	

321- 0152- 00

	

’ 010100 ’ 054731

	

RES . , FXD, FI LM: 374 OHM, I %, 0 . 125W

	

91637 MFF1816G374 ROF

R1122

	

321- 0155- 00

	

’ 054732

	

RES . , FXD, FI LM: 402 OHM, I %, 0 . 125W

	

91637 MFF1816G402 ROF

‘ 1124

	

321- 0228- 00

	

RES. , FXD, FI LM: 2 . 32K OHM, I %, 0 . 125W

	

91637 MFF1816G23200 F

R1125

	

321- 0228- 00

	

RES . , FXD, FI LM: 2 . 32K OHM, I %, 0 . 125W

	

91637 MFF1816G23200 F

R1127

	

321- 0141- 00

	

RES. , FXD, FI LM: 287 OHM, I %, 0 . 125W

	

91637 MFF1816G287 ROF

R1129

	

315- 0220- 00 §’ 030000

	

RES. , FXD, CMPSN: 22 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2205

‘ 1130

	

321- 0069- 00

	

RES. , FXD, FI LM: 51 . 1 OHM, I %, 0 . 125W

	

91637 MFF1816GS1R10 F

R1131

	

321- 0069- 00

	

RES . , FXD, FI LM: 51 . 1 OHM, I %, 0 . 125W

	

91637 MFF 1816G51R10 F

‘ 1132

	

315- 0220- 00 §’ 030000

	

RES . , FXD, CMPSN: 22 Ÿ—œ, 5%, 0 . 25W

	

01121 CB2205

‘ 1133

	

321- 0143- 00 ’ 010100 ’ 010250 RES. , FXD, FI LM: 301 OHM, I %, 0 . 125W

	

91637 MFF 1816G301 ROF

‘ 1133

	

321- 0141- 00

	

’ 010251

	

RES . , FXD, FI LM: 287 Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF 1816G287 ROF

‘ 1134

	

315- 0181- 00

	

RES . , FXD, CMPSN: 180 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1815

R1136

	

321- 0228- 00

	

RES . , FXD, FI LM: 2 . 32K OHM, I %, 0 . 125W

	

91637 MFF 1816G23200 F

‘ 1137

	

321- 0228- 00

	

RES . , FXD, FI LM: 2 . 32K Ÿ—œ, 1%, 0 . 125 W

	

91637 MFF 1816G23200 F

R1140

	

315- 0910- 00

	

’ 010100 ’ 010250

	

RES. , FXD, CMPSN: 91 Ÿ—œ, 5%, 0 . 25W

	

01121 CB9105

‘ 1140

	

315- 0121- 00

	

’ 010251

	

RE S . , FXD, CMPSN: 120 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1215

‘ 1141

	

321- 0178- 00

	

RES. , FXD, FI LM: 698 OHM, I %, 0 . 125W

	

91637 MFF 1816G698 ROF

R1142

	

321- 0187- 00

	

RES. , FXD, FI LM: 866 OHM, I %, 0 . 125W

	

91637 MFF 1816G866 ROF

R1143

	

321- 0157- 00

	

’ 010100 ’ 054739

	

RES. , FXD, FI LM: 422 OHM, I %, 0 . 125W

	

91637 MFF1816G422 ROF

‘ 1143

	

321- 0128- 00

	

’ 054740

	

RES. , FXD, FI LM: 210 OHM, I %, 0 . 125W

	

91637 MFF1816G210 ROF

‘ 1144

	

321- 0187- 00

	

RES. , FXD, FI LM: 866 Ÿ—œ, 1%, 0. 125 W

	

91637 MFF1816G866 ROF

R1146

	

322- 0159- 00

	

RES. , FXD, FI LM: 442 OHM, I %, 0 . 125W

	

91637 MFF1421G442 ROF

‘ 1147

	

321- 0099- 00

	

’ 010100 ’ 010250

	

RES. , FXD, FI LM: 105 Ÿ—œ, 1%, 0. 125 W

	

91637 MFF1816GI 05 ROF

‘ 1147

	

321- 0069- 00

	

’ 010251

	

RES . , FXD, FI LM: 51 . 1 OHM, I %, 0 . 125W

	

91637 MFF1816G5 1 R10 F

‘ 1148

	

322- 0159- 00

	

RES. , FXD, FI LM: 442 OHM, I %, 0 . 125W

	

91637 MFF1421G442 ROF

‘ 1150

	

315- 0910- 00

	

’ Ÿ™Ÿ™ŸŸ ’ 010250

	

RES. , FXD, CMPSN: 91 Ÿ—œ, 5%, 0. 25W

	

01121 CB9105

‘ 1150

	

315- 0121- 00

	

’ 010251

	

RE S . , FXD, CMPSN: 120 Ÿ—œ, 5%, 0 . 25W

	

01121 CB1215

R1151

	

323- 0178- 00

	

RES . , FXD, FI LM: 698 Ÿ—œ, 1%, O. SOW

	

91637 MFF1226G698 ROF

R1155

	

316- 0681- 00

	

’ 010100 ’ 095939

	

RES. , FXD, CMPSN: 680 Ÿ—œ, 10%, 0 . 25W

	

01121 CB6811

R1155

	

315- 0681- 00

	

’ 095940

	

RE S . , FXD, CMPSN: 680 Ÿ—œ, 5%, 0 . 25W

	

01121 CB6815

‘ 1156

	

316- 0333- 00

	

’ 010100 ’ 095939

	

RES. , FXD, CMPSN: 33K Ÿ—œ, 10%, 0 . 25W

	

01121 CB 3331

R1156

	

315- 0333- 00

	

’ 095940

	

RES. , FXD, CMPSN: 33K Ÿ—œ, 5%, 0 . 25W

	

01121 CB3335

‘ 1157

	

315- 0182- 00

	

RES. , FXD, CMPSN: 1 . 8 K Ÿ—œ, 5%, 0 . 25W

	

01121 CB 1825

‘ ¤ 157

	

307- 0181- 00

	

RES. , THERMAL: l 00 K Ÿ—œ, 10%, 4MW/ DEG C

	

15454 1 DE104- š - 220 EC

RT 754

	

307- 0125- 00

	

RES . , THERMAL : 500 Ÿ—œ, 10%, 25 DEG C

	

50157 2 D1595

S300

	

260- 0618- 00

	

’ 010100 ’ 063462

	

SWI TCH, THRMSTC : NC OPEN 60 DEG, CLOSE 48, 9, 10 ‘

	

81439 36 ¤21 S3781

S300

	

260- 0071- 00

	

’ 063643

	

SWI TCH, THRMSTC : NC, OPEN 68 . 3, CL 48 . 9, 10V	 80009 260- 0071- 00

5302 260- 1222- 00

	

SWI TCH, PUSH- PUL: I OA, 250 VAC

	

91929 2 DM301

S335

	

260- 1238- 00

	

SWI TCH, PUSH : 0 . 5A AT 115VAC

	

81073 39¥¥ 2084

S1000

	

- - - - - - - - - -

	

( FURNI SHED AS ‘ UNI T WI TH R1000A, B Ÿ‘ R1000 A)

¤410 120- 0822- 00 8010100 ’ 021356 XFMR, PWR, STU: HV

	

80009 120- 0822- 00

¤410 120- 0920- 00 ’ 021357

	

XFMR, PWR, STU: HV

	

80009 120- 0920- 00

¤800

	

120- 0821- 00

	

XFMR, PWR, SDN ´ SU :

	

80009 120- 0821- 00
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Rep l aceabl e El ect r i cal Par t s- 5440

Te k t r o n i x

	

Ser i al / Mo d el No .

	

Mf r
Ckt No .

	

Par t No .

	

Ef f

	

Dsco n t

	

Name & Descr i pt i o n	 Co d e

	

Mf r Par t Nu mber

U410

	

152- 0495- 01

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

’ 010100 ’ 073742

	

SEMI COND DEVI CE : V MULTR, 6KV ™• , 12š½ OUT

	

80009 152- 0495- 01

U410

	

152- 0495- 00

	

’ 073743

	

SEMI COND DEVI CE: V MULTR, 6KV I N, 12KV OUT

	

80009 152- 0495- 00

U620

	

155- 0022- 01

	

MI CROCI RCUI T, DI : A AND ’ LOGI C, ML, CHANNEL SW

	

80009 155- 0022- 01

U770

	

156- 0057- 00

	

MI CROCI RCUI T, DI : QUAD 2- I NPUT NAND GATE

	

80009 156- 0057- 00

U780

	

156- 0039- 00

	

MI CROCI RCUI T, DI : DUAL J- š FLI P FLOP

	

80009 156- 0039- 00

U1000

	

155- 0021- 00

	

’ 010100 ’ 020733

	

MI CROCI RCUI T, DI : ML, TI MI NG GENERATOR

	

80009 155- 0021- 00

U1000

	

155- 0021- 01

	

’ 020734

	

MI CROCI RCUI T, DI : ML, TI MI NG GENERATOR

	

80009 155- 0021- 01

U1025

	

155- 0017- 00

	

MI CROCI RCUI T, DI : ML, ZERO LOGI C COUNTER

	

80009 155- 0017- 00

U1030

	

155- 0015- 01

	

MI CROCI RCUI T, DI : ML, ANALOG DATA SWI TCH

	

80009 155- 0015- 01

U1035

	

155- 0014- 01

	

MI CROCI RCUI T, DI : ML, ANALOG TO DECI MAL CONV	 80009 155- 0014- 01

U1040

	

155- 0015- 01

	

MI CROCI RCUI T, DI : ML, ANALOG DATA SWI TCH

	

80009 155- 0015- 01

U1060

	

155- 0018- 00

	

MI CROCI RCUI T, DI : ML, ZERO LOGI C

	

80009 155- 0018- 00

U1070

	

155- 0014- 01

	

MI CROCI RCUI T, DI : ML, ANALOG TO DECI MAL CONV

	

80009 155- 0014- 01

U1075

	

156- 0032- 00

	

MI CROCI RCUI T, DI : 4- BI T BI NARY COUNTER

	

80009 156- 0032- 00

U1080

	

155- 0019- 00

	

MI CROCI RCUI T, DI : ML, DECI MAL POI NT AND SPACE

	

80009 155- 0019- 00

U1090

	

155- 0023- 00

	

MI CROCI RCUI T, DI : ML, CHAR GEN NUMERALS

	

80009 155- 0023- 00

U1092

	

155- 0024- 00

	

MI CROCI RCUI T, DI : ML, CHAR GEN SPCL SYMBOLS

	

80009 155- 0024- 00

U1094

	

155- 0025- 00

	

MI CROCI RCUI T, DI : ML, CHAR GEN PREFI XES

	

80009 155- 0025- 00

U1096

	

155- 0026- 00

	

MI CROCI RCUI T, DI : ML, CHAR GEN LETTERS

	

80009 155- 0026- 00

U1098

	

155- 0027- 00

	

MI CROCI RCUI T, DI : ML, CHAR GEN SPCL ALPHA

	

80009 155- 0027- 00

U1100

	

155- 0020- 00

	

MI CROCI RCUI T, DI : ML, CHANNEL SW OUTPUT ASSY

	

80009 155- 0020- 00

U1130

	

155- 0022- 01

	

MI CROCI RCUI T, DI : A AND ’ LOGI C ML, CHANNEL SW

	

80009 155- 0022- 01

V400

	

154- 0701- 00

	

’ 010100 ’ 073742

	

ELECTRON TUBE : CRT, P31, I NT SCALE

	

80009 154- 0701- 00

- - - - - - - - - -

	

( STANDARD ONLY)

½400

	

154- 0701- 05

	

’ 073743

	

ELECTRON TUBE : CRT, P31, I NT SCALE

	

80009 154- 0701- 05

- - - - - - - - - -

	

( STANDARD ONLY)

V400

	

154- 0684- 00

	

ELECTRON TUBE : CRT, P31, I NT SCALE

	

80009 154- 0684- 00

- - - - - - - - - -

	

( OPTI ON 2 ONLY)

VR175

	

152- 0195- 00

	

SEMI COND DEVI CE: ZENER, 0 . 4W, S . 1 V, 5%

	

80009 152- 0195- 00

VR240

	

152- 0255- 00

	

’ 010100 ’ 019999 § SEMI COND DEVI CE: ZENE R, 0 . 4W, 51V, 5%

	

80009 152- 0255- 00

VR242

	

152- 0255- 00

	

’ 010100 ’ 019999 § SEMI COND DEVI CE: ZENER, 0 . 4W, 51 V, 5%

	

80009 152- 0255- 00

VR245

	

152- 0427- 00 §’ 020000 ’ 073839

	

SEMI COND DEVI CE: ZENER, 0 . 4W, 100V, 5%

	

80009 152- 0427- 00

VR245

	

152- 0428- 00

	

’ 073840

	

SEMI COND DEVI CE : ZENER, 0 . 4W, 120V, 5%

	

80009 152- 0428- 00

VR252

	

152- 0427- 00 §’ 020000

	

SEMI COND DEVI CE : ZENER, 0 . 4 W, 100V, 5%

	

80009 152- 0427- 00

VR270

	

152- 0255- 00

	

’ 010100 ’ 019999 § SEMI COND DEVI CE : ZENER, 0 . 4W, 51V, 5%

	

80009 152- 0255- 00

VR272

	

152- 0255- 00

	

’ 010100 ’ 019999 § SEMI COND DEVI CE: ZENER, 0 . 4W, 51 V, 5%

	

80009 152- 0255- 00

½‘ 365

	

152- 0285- 00

	

SEMI COND DEVI CE: ZENE R, 0 . 4W, 62 V, S%

	

80009 152- 0285- 00

VR435

	

152- 0427- 00

	

SEMI COND DEVI CE: ZENER, 0 . 4W, 100V, 5%

	

80009 152- 0427- 00

VR930

	

152- 0357- 00

	

SEMI COND DEVI CE: ZENER, 0 . 4W, 82 V, 5%

	

80009 152- 0357- 00

VR940

	

152- 0243- 00

	

SEMI COND DEVI CE : ZENER, 0 . 4W, 15V, 5%

	

80009 152- 0243- 00

VR950

	

152- 0227- 00

	

SEMI COND DEVI CE: ZENER, 0 . 4W, 6 . 2V, 5%

	

80009 152- 0227- 00

VR1080

	

152- 0243- 00

	

SEMI COND DEVI CE: ZENER, 0 . 4W, 15 V, 5%

	

80009 152- 0243- 00

VR1081

	

152- 0243- 00

	

SEMI COND DEVI CE: ZENER, 0 . 4W, 15 V, 5%

	

80009 152- 0243- 00

½‘ 1082

	

152- 0243- 00

	

SEMI COND DEVI CE : ZENER, 0 . 4W, 15 V, 5%

	

80009 152- 0243- 00

7- 2Á
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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 h own on t h e d i agr ams ar e i n t h e f ol l owi ng uni t s unl ess not e d ot h er wi se :

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 h an one ar e i n mi cr of ar ads ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¼F ) .
Resi st or s =

	

Oh ms ( ©) .

Gr ap h i c symb ol s an d cl ass desi gnat i on l et t er s ar e based on ANSI St an d ar d ¥32 . 2- 1975 .

Logi c symb ol ogy i s base d on ANSI ¥ 32 . 14- 1973 i n t er ms of posi t i ve l ogi c . Logi c symbol s d epi ct t h e l ogi c
f u nct i on per f or med an d may d i f f er f r om t h e manuf act ur er ' s d at a .

Th e over l i ne on ± si g n al n ame i n di cat es t h at t h e si gnal p e r f or ms i t s i nt en ded f u nct i on wh en i t goes t o t h e l ow st at e .

Abb r evi at i ons ar e based on ANSI ¥ 1 . 1- 1972 .

Ot h er ANSI st an d ar d s t h at ar e u se d i n t h e pr e p ar at i on of d i agr ams b y Te k t r oni x, I nc . ar e :

¥ 14 . 15, 1966

	

Dr af t i ng Pr act i ces .

¥ 14 . 2, 1973

	

L i ne Convent i o n s and Let t er i ng .

Y10 . 5, 1968

	

Let t er Symbol s f or Qua n t i t i es Use d i n El ect r i cal Sci ence a nd

El ect r i cal Engi n eer i ng .

Th e 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 compo n ent s or assemb l i es on t h e d i agr ams .

‘

	

Asse mb l y, se p a r a b l e or r ep ai r a bl e

	

—

	

Heat d i ssi p at i n g devi ce ( h eat si nk ,

	

S

	

Swi t c h or co nt act o r
( ci r cu i t boar d , et c)

	

h eat r a d i at or , et c)

	

¤

	

Tr a nsf or me r
AT

	

At t en u at or , f i xe d or va r i ab l e

	

HR

	

Heat e r	 TC

	

Th e r moco upl e
’

	

Mot o r

	

—¥

	

Hy br i d ci r c u i t

	

¤¡

	

Test poi nt
BT

	

Bat t er y

	

J

	

Co nnect o r , st at i o na r y por t i o n

	

Å

	

Asse mbl y, i nse pa r abl e o r non- r epai r abl e
C

	

Capaci t or , f i xed o r va r i a b l e

	

š

	

Rel ay

	

( i nt egr at ed ci r c u i t , et c . )
CB

	

Ci r cu i t br eaker

	

L

	

I ndu ct o r , f i xed o r va r i a b l e

	

V

	

El ect r o n t ube
CR	 Di od e, si g n al o r r ect i f i e r

	

œ

	

Met e r

	

VR

	

Vol t age reg ul at or ( zen er d i ode, et c . )
DL

	

Del ay l i ne

	

¡

	

Co nnect o r , movabl e por t i on

	

W

	

Wi r est r a p o r ca b l e
DS

	

I nd i cat i ng devi ce ( l a mp )

	

¿

	

T r an si st o r o r si l i con - con t r ol l ed

	

¥

	

Cr yst al
•

	

Sp ar k Gap , Fe r r i t e bea d

	

r ect i f i er

	

–

	

Ph ase sh i f t e r
F

	

Fuse

	

R

	

Resi st o r , f i xed o r var i a b l e
FL F i l t e r

	

FI T T he r mi st o r
Pl ug t o E. C. Boa r d

Th e f ol l owi n g speci al symbol s may appear on t h e di agr ams :

St r a p o r L i nk

	

¡ ™5

	

’ ¿Ç

	

I dent i f i es Pa n el
Con t r ol s, Co nn ect or s a nd

BAL I nd i cat o r s
173Ca m Swi t c h

Cl os u r e Ch ar t

	

Â

	

- t i t 12V~' ™
2™

	

Mo d i f i ed Compo n e n t - See
( Dot i nd i cat es

	

) Á

	

Cj

	

Pa r t s L i st ( De p i ct ed i n g r ey,
swi t c h cl os u r e

	

20
m½

	

WI G

	

' ™

	

5Ÿš

	

or wi t h gr ey o u t l i n e)

5 ÁJ	 - 12 V - j

	

, - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA� . . . . Pl u g I ndex

SEL Val ue Sel ect e d	 3

	

+12V
at Fact or y

™

	

_ SL

	

Ref e r t o Wavef o r m

+12V
I

I 2 TO
DI A

	

Ref e r t o Di ag r am Numb e r
4

Test Vol t age

	

j 13

	

¹ ¡ 13

	

714

	

Coaxi al Co nn ect or

I n t ern al

Sc rewd r i ve r

	

·

	

_1 Á. 5

	

� , . . . , Shi el di ng

Adj ust me n t

	

`
~~, � , . . . . - - - ~^

	

Heat Si nk

1

	

Deco up l e d or F i l t e r e d
RI O

	

, . . , . . . , . . . - - . ~. -½

	

� . . . . . . . - ' " ' . . . - -
Vol t age

Assemb l y Numb er

	

™ŸŸ

	

—- r
‘ œ¡ L

	

- 12 V/ . . ¹ t . - - - ' ^ " ~

	

Et c h ed Ci r cui t Boar d
Boa r d Name

	

Out l i ne d i n Bl ac k
ARTI AL ™ VERTI CAL. BOARD / ~-

I

	

Schemat i c
VERTI CAL AMPL I F I ER

	

and • mbe r ±me

REV. ‘ JUN 1977

www.valuetronics.com



EXT
RI EADOUT

	

ROW

op- . N

- - ~~F VE~T Ur. - I w
T7

VEI I
r - HANNAr "
SWI TCHI M"

10 . GLI OS
LQ-710 Q115

F-T- --P- ,~

f
RLt

I M. - ,M111111111
C" I

T-

CV42

	

DUAL - MEP - AVQ PUL5 -.
Q7xO GI

L I zI ,. HT4EPT PLUGI - I N

10 +20OVOL75

	

CHAWNEL A

W + 38 VOLT5

	

r " AI 6

- - - - - - - - - - - - - - - -+401 7" CULATOl L
+- 60 VOL75

	

TI ME BASE/ AMPLI FI EM

sQql o l a I S

	

PLUCq- I W
&q2.

P. +20 VOL: I r s

k&r qULATOI L

VOLTS

XE~, ULATOPL

ael o

	

Q8Z4 - - - - - - - - NI +5 VOLTS
FI NP. T

	

LO, f

	

o' s' so Q6 IT

	

GL9%6
kol " Sr OXI AM OLTA

OCTI FI NI LS

, %v
AEc4U ATOI L10

	

OLBSO

	

Q49%

	

- - - - - - Sw - 15 VOLTS
0694 G, Sq~

Gl q . 0

- W- - 20 VOLT

i t sr ULATO~
VOLTS

a . 11

0 ( kqSOS Q9 . 64

LQqS

CALI SXAYO,

Qgsz 0, 184

	

- 0 . P

(. . -- I VAr - CALT HKATUP.

A6 LOWvoL-r Aaj wi C. ALI aPA-r oR ESOARt : )1

	

5440

www.valuetronics.com



moon

www.valuetronics.com



S3135

	

Q335

Z AXI S

AMPL

I NTENSI TY

Q340

	

0356

" t ' Zo

	

138V
" 1410

HV osc
I NTENSI TY

Q410

	

RANGE

NY RGLTR

Q390 Q400

	

A5 HI GH VOL- TAr. 7- 157- 77- 71

	

k4

BLOCK DI AGRAM

www.valuetronics.com



‘ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

	

’ C

	

[ ¬

	

-

Ä

2
¿
¿

R 10 Ÿ’

	

¿ R 10 Ÿ‘
±

3

R440

d

FR, 9 2

œ
U

±31

213p-

6

‘ 1- F r ont Panel Cont r ol ci r c u i t boar d .

CKT GR I D

NO LOC

C310 C- 5

Q310 C- 5

R332 D- 4

R440 C- 3

R1000A • - 2

R1000B C- 2

S1000 D- 2

www.valuetronics.com



TO P2- 05
A4 HORkZO~37AL. _ . . . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿©

-

	

, , . .

. .

	

"

	

>-
READOUT

COOT-. L

. . . .

A5 Hl r - H VOLTzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" -

	

- t >

	

DE- LAY LNE

. : _ ¿

	

_

_ _ . .

	

~

1

~

	

,

U) i n : 7 0

r

f y )

wl

	

LA

	

CA

	

+36v( u) . 41- -
G! &

	

De

t > <s>

	

I n

° © i r

	

- 11
" J

	

_r ™

r
LI MP- TRkC,

5440

©

	

. .

www.valuetronics.com



4

.

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Ÿ

.

©

	

4

	

Ÿ 4

	

_

‘ - -

¹! ~

- -

_

	

t 1

	

¹~ ¯ ~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" " 44

~¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ½

	

°

Hi m

MEN No : ¹ ¹ ¹¹ ~~~~~~¹ ¹ ¹ ¹ ¹ ¹ ° °

±¹ ¹

	

¹ ¹ ¹ ¹

	

› . ·

	

. . " . _
¹i

	

.
± ¹ m

- _ . _ _ . . _, ¿

	

Å

www.valuetronics.com



r r r o~©7

	

_ . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÁ'

™™ ' ™, ™¼zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" " "

" " " "

. .

	

. .

=C4' 2- ' L ¿

" " " "

EMI NI MEMEMW

/ É/ "

MI SS

www.valuetronics.com



~,

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

™•

¹

	

¹ , ¹ \ ¹ , ¹ ,

¹ ¹ ¹

	

¹ ¹

½ŠzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

~\
14 1" a

" ¹ - ¹ ~~»y¹ É¹ ¹ . _~} 1W

	

_É¹ É~_ É¹ '¹ É¹

	

±™¹~~

Ä~~ y ¯ ~W̄~~~

	

½̄

¹ y _

i
W› ¹ ; ; ¹

	

~

	

¯ ¹ Š½

	

~¹, ½. 1™™1 _

½¹ ™ ½

	

½

	

¹ \

	

'

W

	

y 1

	

W\ /

	

~ ± ' '

"

	

™ · ¤ “ ™½̄ ™

	

ÉÉ½É½

½̄

	

¯ " ¯ . ½̄ vi

¹

. ¹ :

	

¹ "

	

¹

	

¹

	

¹ ¹

	

. ¹

	

¹

	

¹

¹

	

¹

	

¹

	

. ¹ :

¹

	

¹

	

¹

	

: ¹

¹

	

¹

	

¹ ¹

	

¹

¹

	

¹ , ¹ ¹ ¹ ¹

	

" ¹ ¹
: ¹

	

¹ . ¹ "

	

¹

	

¹ " ¹

	

¹

¹ , ¹

	

¹

	

¹
¹

	

¹

	

¹ ¹

. ¹

	

¹ . ¹

	

¹

	

¹

	

¹
. ¹ :

	

¹ . " ¹ ¹

	

¹ ¹

	

¹ ¹

	

¹

	

¹ ¹

¹ . ¹

	

¹

	

¹

	

¹
¹

	

¹ . . ¹ ¹

	

, ¹ ¹ ¹ ¹

	

¹

	

¹

	

¹
" ¹

	

¹ . ¹

	

, ¹

	

¹

	

. ¹

	

¹

	

¹ "

	

¹

¹ "

	

. ¹

	

¹

	

¹

	

¹
" ¹ ¹

	

¹ . : ¹

	

. ¹

	

¹

	

¹ . ¹
¹

	

¹ ¹ ¹

	

¹

	

, ¹ "

	

¹

	

¹

	

¹ :

	

¹
. ¹

	

¹

	

¹ ¹ :

	

¹

	

. ¹

	

¹

	

¹

	

¹ "
¹

www.valuetronics.com



r

~

	

yzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¹ Áy !Á~¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ¹
t y ½̄

	

y ¹ ~ ; ¹ " r
ª~Š

.

	

_ ™ - mi l l

¹ " ¹

	

¹ ¹

	

¹ +

	

"Š
~~ ¹ ¹ r ¹¹ Ey\ " ' À ¯ " ½"

	

'

	

i ¹y

	

¹ ; . yÉ½É½½½

	

½½

	

É " r i ½

, · _

	

¹ \ ½̄ ~~ ¯ ¯

¥¹ ~- W À~

	

~¹

	

¹ ~+_

	

vi ½̄ - ~' 1~¯

	

¹ +

½- ~- ½

	

¹ ~ '¹ ±¯ ¹ A~É¹
. µ~ ¹ Wr W- ~~½ ¹ \
±¯ . ~

	

¹ ~~¹

	

\¯ ~ ± ", ¹ ~~ ¹ " ¹

	

~~ ™™¹ .

	

~ ¹ / ~!

	

‘

	

¹ \

	

/ ™ /

\

	

¹ ,"

	

¹ \

	

m

	

™ ~

	

¹ , "

	

_

	

À

	

™

	

™
'

	

~

	

É É
½ Ly

	

¹ , +~

	

y

	

½

	

¹

	

~½½

	

~ " ~

	

½½ ½

/ I

	

½

	

¹ , +~ ¹ ½

	

¹`

	

½W- Å
™/ ~' ~

	

_

	

¹ + Ÿ–™¬~i \Wi ½

	

¹ ¹ ¹
½ ½

y, "

	

¹ ,"

	

m

	

À ¹ ,"

	

À, ; \ ¹ , \ ¹ ,"

	

W

	

¯ ¹É

	

½

	

É ` W

	

½É \ ¹™½É
¹ ± ~

	

½~~ É ¹ , \ '

	

É . É Å

	

É

¹ \

	

É· ½

	

½

	

~~ ™ ¹

	

™ ½ ™ 1 É

	

W¹ ' Sl · ½É

¹ ¹

' L t oo
™

	

" . " . ÉÉÉ

	

™
· yÉ É

	

y ¯

. ¹

	

¹

CKT GRI D CKT GRI D
NO LOC NO LOC

6 ¹
. ¹ :

	

,
¹

	

8 ¹
¹

	

¹
" ¹

	

G- 3 R714 E- 6 R741 H- 4
R681 G- 3 R715 F- 6 R742 HA

¹

	

¹
¹

	

¹
¹ ¹

¹ ¹

	

F- 5
R744 H_3

R684 H- 3 R722 G- 5 R746 H- 3
R686 G- 4 R723 G- 5 R748 H- 4

¹

	

¹ " ¹ ¹
¹

¹ ¹

	

¹
R689 G- 4 R725 G- 5 R752 H- 3

¹ ¹

	

_

	

_

¹

	

C- 6 R726 G- 5 R754 H- 3
¹

	

¹
¹

	

¹

	

¹

	

¹

	

¹

	

_
¹

	

. ¹ ¹

	

¹ 4 ¹

	

¹

	

. ¹
¹

	

¹

	

¹
¹

	

¹ . ¹
¹ ¹

	

¹ 8 ¹
¹

	

¹

	

¹ 9
¹

E- 5 R735 1- 5 R766 J- 3
E- 6 R737 1- 6 R768 J- 3

www.valuetronics.com



¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

®

	

! ,

¹

1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

"

¹

±

w

" I ,

www.valuetronics.com



•zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAV
X0

	

< Ä

”
¿

	

› Á

	

“ RzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

i n

	

a

· • • “ Ã

	

~t

	

¬
“ “

	

y

	

m

	

> ±

	

±

	

Á¹ “ ± .

	

>
• ¿

	

±

	

Ÿ

~® "

	

• œ¦

	

¦

Ç

	

0
Ÿ

	

Á ¹¿“ - •

	

f

“

	

¦

	

r

	

r ±~; •

	

“

	

±

	

W

b
±

Ä

	

+

	

-
r y dy

~Ì
go

~¹= ¬

	

º •

	

¿

	

°

	

i

	

Q
º • • ±_

	

Å Å

	

± ~ ¿

	

Å ±·

	

£

±¹ !

	

r ¿ 3

	

•

S

	

" .

	

•

	

> ±

, • ¿

	

+ f ¹ !

	

0

	

+

	

¦

±¹ Ÿ ±

	

¹

	

ˆ <

	

¹ Ã

™ “¿' ¤

	

¿
r

!
›

º

	

±±
¹ " •

	

· • ¿

+ ¹ +

¿

	

=±

	

+
Å

	

œ

	

~› Å

¸

	

Ã>

	

4>

	

_

	

_

	

• i F ¬

	

•
>

	

_>

	

¿

	

m>

	

r

	

+

	

•

	

f

	

1Â •

	

-

> _

	

t >

	

_> ?> m> “ ±~ Ã

	

_

. ~

	

+

>

	

£ É

	

=~

	

¥ · 0¼ r 0

	

> ¦ ¨¡

	

00 3 ¿

	

•¨

	

'

~

	

œV 1- ¨ ” É Ä +`

	

·

	

Ä “ , , “ ¹ ,

	

0 Ä
_J

	

F

	

¹- =

	

¹+

	

j

	

_ ±

	

±

	

•

	

1

”
È –

JQ

É

–

É

¯

	

Ÿ

	

t
+

¹ “ ·

1

“

	

M

	

+d “Ã-š s –

	

~
Â

	

+

¹¿¿r -

Å Å.
G-) U)

	

¨

Ã±
z

aL"

	

Ì ¥~ Î

	

-

~Ì ~Å± ° ~

	

“ ¹ ¿

¹ ¹ –± >~ F– 2

É3> Ì Ä Ì

<° Î ~3 i ÂÉÎ

	

~t ®• ‰. '. . i Ã
±¹ ” Å¹ • Ì ± ¬ »

	

> ¬• Í ~ ¬Î ; , Ã >

±J ” ±–¹ 9 ÉÍ F

	

¦

·

Ÿ

	

¬Ì ~3 ¬ m~, Î Î -

	

> Œ ¹

	

~. + >

• _

	

?ÉÉ¬ • ¿¿̄ • ± ™~ ± °

	

Ÿ± >Ÿ™¿. Ÿ”

	

Ãd • -

É” Ì · ¡ ŒÅ–¡ – F.

	

d•
• Í

- –4 ±J
13 Ä 0

Ÿ

	

• ,Ã, “
¿ ±––C[ ¿ _R_ Å

	

“ _ ±

	

+ J•
j y

	

2œÂ9Ë4 ¹9 V - ¿. 0 ±Ÿ

	

± Å•

	

Å œ±“ “

	

Å_

•>

	

+

	

-

	

œ

	

• > •
>

	

- > _~

	

¿> ¿%

	

Ã~

Ã>

m~

m>

	

“

	

“

	

+

	

É>

£

	

¹ > ¥

Å

	

Í

21

• • Ä

	

+2
² -

	

+

•
¤

±.
±

	

ÄÍ ¹ ®

	

FF ~

¿•

	

4¿
¿

• •

› • • ¹ . ŸÂ· “ ¿
+

	

• ®

	

Ÿ

	

•

	

+

	

1VN9 ¹ GŸ¹ y¹ 1` ÅW~- ~

d • ± f

	

• - ` “ ~ d

	

“ d;

	

Í ¹ > Î
d

®_

0. 0 ¿¹ ¬¿ ~

	

~¯ £

	

±

	

“

>
±œ

9

	

•

	

F· ¬

	

Ÿ'

	

™" m>
•

	

¿ !

	

¹

	

-¿± "

+

	

Å

	

•

	

? ¬ ?

	

¹ >

¿±À

	

Od “ ~. Ÿ• Ÿ¹ !

	

Ç+~-É
+ V±

	

Ÿ

	

<7
¿

	

•
¬œ Å• ' g-

	

±œ

	

• ¥

	

1>+C~- - Ft

	

”
± - J

	

Ÿ _t

	

Ã¹ 1 -

	

Of

	

¹ £±

	

3 ¹¿, Ì r g

	

Ÿ ,

Î • ±+

	

¢

	

~

	

•

	

Í- .
Ä

	

Í“

	

£

	

+

; Í Í

	

Á

	

° ¬ Á

	

> ±

±

	

±f

	

r

	

¿Ÿ

	

Ì ¹ ±

	

“
_

	

¯
+- .- t f . { d

F

	

±

	

00~

	

. .

	

2

d'

	

¬

	

¹ " +

	

> . r t ¹ g±

>

8

¹
,

- -
¹

+

	

Å >
•

t i Ä

d ^_

	

,

	

¿

	

t

± j • 4~
±• ± f

	

> >

09

• Ã_

i ¦
' 1

	

Å¿

_> ~> Ã> m> “ . ~ • ~ . m>

>

$ 40

	

8°

	

£

	

8

º µ½. · , Å‘ >1 . ¹ 917

	

MAI N I NTERFACE Ÿ
” e ¹ ¹

1449- 14

www.valuetronics.com



™¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi ; ~~ . - ™

	

W

	

À_

	

¹ , \
\ ¯ ¹ \

	

k

	

\ ¹ ~- ½

\ ¹ ~~ \ ¹

	

\ ¹ , \ ¹ , \ g

	

¹ \

	

, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ~

	

½

	

ra, \ ¹ W\ ~
\ ½·

	

¹, Q

_

	

f ~~~ ¹ ± .

	

r -

	

¹ \ \ ¹

	

¯ ¹ \

	

Q180

`

	

½̄ ¹ , É ¹ ¹ ¹Wr ¹ › ¹ . , ' · \
\½y¬¦ W¹

,
.

"
± ¸

	

W

	

\ ™

½̄ - ~%~~r ½̄ ½̄ ~<c, , ·~ ¹ - \ i ¹

	

" , ¹y ¹ \ ¹ wi

½

	

¹ , \ ¹, " ™+

	

~¹ ™: ~̄

	

\ ¹
±¹ .±¹ ¹1lr ¹ ¹ r r r r ¹ ¹ r r ¹ r ¹ ¹ r ir ¹~~¹ ¹ ¹r r¹ r r r ¹ ¹ r r r r ¹ ¹ r r ¹ r r r r r ¹ ~¹ r ¹ ¹ r

R184
184

183

21 : 9- 16

* See Par t s Li st f i r
ser i al number r ar ~--- j es .

CKT GRI D

www.valuetronics.com



RI Bq

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

±¹ 41I l k-
1 . S š

R¹39 -

4. 7 º

	

Q140

	

² 14 7.
27

~1 4 5 FBI - AM _ _
FI NDr i R

	

R148

	

µ ™48
533 Â

	

- ¹ 5 V

	

™ 5 Ÿ

	

™µ s Ÿ

10

	

² 1441 R143

	

Q148

4 2. 0

²103 Q10! ¿
™¿¿

21 ¿ 7-
1022 Ÿ

	

1 ~2
. ¿¹

™ •

	

² 145

FROM

	

34 ¿

Q640

¹ ¿¿

	

Q100

7s

c ¹ ¿¿

	

l a ¹ ¿ g
Ä . 2

	

3 k 144
c 101

~_1 ÂV, ¿ 1

	

10

P. ™ 10

	

Ÿ

P. 117

	

1 . 78 k	 C0 . 144

	

² ™5 ™

	

P- 14- 7

ŠŸŸ

	

T
¹ ¿¿

	

- 30 V

	

47 Ÿ

1149

- 500

C123 C121 c1201_
DEL AY

	

I SO

	

470

	

– 40

	

c115

	

² ¤ 1 Â7 ! '

	

i ™Ÿ

LI NE

	

2 21

Ÿ

	

Ÿ

	

Ÿ

	

Ÿ

	

±¹ ¹ ¹

	

l a 13 Â

	

Ÿ

	

² ¹ 3¹

	

l ook
_

	

¹, 8

	

±¹ 53
±¹ 55

Ÿ

	

c ¹ ¹

p- ¹23 0. 12 ™ 212 Ÿ f al l s

	

82 . Â ™I cy .
™

	

R¹ Â7 I t ™59

	

9 ¿ . 9
t oo

	

¹ Ÿ
1 º ™¿º Âº

7.
00

	

C• • Ä• ~ 4 . 2 º• • Ä• ~

	

- 30V	 I t .

- ¹ s½ - ¹ 5½

	

µ¹ 53
0. i 18

	

47
t oo

	

P- 112

	

- 3¿½

	

4Ä°

	

c ¹5 ¹

	

Z- Z2

	

¹ ¹ (
¹ . 78 º

	

47

² ¹ ~–
3 º

¹ · ¹

	

_

	

Gas

FROM
+~ ² 6 ¿

¹ ² 125~
75

µ ™27- ¹ + ÂV

	

812- 7
22 Ÿ

	

L . Ÿ™

œ™2 ¸

	

Q130 ~140
¹ ¿Ÿ

	

140

P- 129
100 Q1~6

¯ RI 4 41
±Å. 3

	

SEL

	

Ä

.– ~É5¹ –¹ ¹ . 5 4s ¿¹ 5¿

+i ov

	

+%Ÿ VOLTS
¹

+ ~Š9 ¸ ~1 ~
0- 1

- I SV

	

- I S VOLT- 5
2. 198

™Ÿ
+ Š9 · - ~

¹ 197 0 . 1

- 30 ½

	

¹

	

› ›

	

- 3 ¿ VOLTS
; L19- 7

™¿

SEE PARTS LI ST FOR EARLI ER
¥‘

	

‘ ' , Ÿ SERI AL NUMBER
‘ . ±

	

; r : PARTS OUTLI NED

	

2 ¹ 39- 21
544Ÿ

	

On L, Eel G ™ED I N GREY.

	

¡ . µ½ ² , MAR ¹ g ¤ 9

www.valuetronics.com



czyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¹

	

-

1
‘

,

Fj T¹ ¹i ¹ r

CI L 14(.

	

c

l ea
- 001

I sv

c

" . 0

- U. 0

	

R183
4- 7

	

30

- i =s
- F~i

www.valuetronics.com



¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

	

W̄~W̄~ W̄W̄Š

	

¹

	

~

\ i ™ 3~1r™¹ W¹

	

¹ W_

	

™tÀ

	

~"

	

~" \ ~! ' ¹ -_¹ ¹ ± _0250

/ "
\

¹; 1

¹ ¹ - › _

	

› - › ± ; \ ›

\ .
Q280

	

274

	

RZ-,

j ~- Ar

-

	

½¹ ¹ ¹ ¹

	

¹ ¹ ™¹"\
¹

	

É1¬µ–-: É¹ _- r

	

W

½̄ ' " ' ½̄

	

½Ê~~W̄
½̄ - ~- y"

1, 1

	

vi - ~wi¹ É~mW̄
®®®®®®®®®

- el l

	

C352

®®¦ ™~ ®®

	

¹ " - \ ¹~
½̄ - ´ ~- ½̄

	

\ ¹ CMM"- WW V¹

: ¹ ¹ ¹ ¹ ¹ ;

¹

	

.

¹
¹

	

¹

	

.

¹
¹

	

¹

	

.

¹
¹

	

¹

	

.

¹
¹

	

¹

	

.

¹
¹

	

¹

	

.

¹
¹

	

¹

	

.

¹
¹

	

¹

	

.

¹
¹

¹

	

¹ ¹

	

¹ ¹ ¹

	

¹

	

¹ ¹

	

¹
¹ ¹

	

¹

	

¹

	

¹

	

¹

	

¹
. ¹

	

¹ :

	

¹ " ¹

	

¹

	

¹

	

¹
" ¹

	

" ¹

	

¹

	

¹

	

¹
¹ ¹

	

¹

	

. ,
¹

	

¹
¹

	

¹

	

¹ ¹

	

¹ :

¹

	

¹

	

¹

¹

	

¹ ¹
: ¹

	

½
¹ ¹

	

~

	

¹

¹

	

¹
¹

	

¹
¹

	

~

	

¹
¹

	

: ¹

¹

¹

www.valuetronics.com



½zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA-

¹, , ~ ¹

¹ , ,

	

¹ , ½¹ - ¹ ±- r~¹ ~½̄

¹,W

	

. `¹ Á

	

W~G~W¹

¹ ,

	

~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" G Lr 7 ©~_W̄W̄) ½̄ -

Q280 C1274
7

R276

i y " 7, ±r
~

_NC~~

½̄

328

"
½̄ - 1~™- ½

	

, ¹ ~- W

¹

	

.

¹
¹

	

¹

	

.

¹
¹

	

¹

	

"

¹
¹

	

¹

	

.

¹
¹

	

¹

	

_

¹
¹

	

¹

	

.

¹
¹

	

¹

	

¹
¹

	

¹

	

.

¹
¹

¹

	

¹ :

	

¹ ¹ ¹

	

¹ ¹
¹

	

¹

	

¹

	

¹
. ¹

	

¹ ¹

	

¹

¹

	

~

	

¹
¹

	

¹ ¹

	

¹

	

. ¹
¹ ¹

	

¹ ;
¹

	

¹

	

¹
¹ : ¹

	

¹
¹ ¹

	

¹
¹
¹ " ¹

: ¹

	

¹

	

¹

	

¹
¹

	

¹

	

¹
¹

¹

	

: ¹
¹

¹

www.valuetronics.com



¤zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAC252

i - 2ŸŸ½ t . : 0C‘ : r ¹ 0VI I I
. ¿“

8F t ¿\ •

R24 ¸
N t S02¹ · ² Cl C7

	

R252
-̄ '

	

¹ ¿¿
CR242~

C¯ £ 24 ™µ

VR245
šR¤4 ¬

R242
2Ÿš

	

VR24O

t 15 V

	

C242
1 . i 3

R298 2 q

RZ0 . 5

R

\ . ±º

0 ¡ Ä¿S

	

¹ 502 R220
10 k

+S ¹ G-
F
Â

	

Q200
™3

GI N

	

~ ¹

	

R Ÿ™ - 15½

¿ - - ` - ~ “~D

	

4- 7

	

R2¿8
36 ¿ ¤I

	

R210
2~¹ =

	

c Ä¹ ¿

	

432

4Â¿
Ÿ R205

	

5. 5- 63
- I SV '~ R0k \

	

235 C266~

_ · ¹

	

™ . ¸ 3 k

CR20( ,

	

R204 ¹

	

R
š 7

	

R211

	

™, 212

	

Š»¿š™–

Á215

	

bo. q 5ŸŸ
G- • ¤•

4G. 4

• ¿ RW
( ~ ‘ 1 •

R 21_Ì R213
4 . 7 ¹ . 33 š

2

R224
¯ 1 2 ~J~

R2~7

	

¹ ¿º

¹ 5 ¿

<a>

	

c p- 2- 08

- 15 ¥
2,1

Ÿ- - (

	

R21 ¸
by AM

	

1 . ¹ 8 š

	

`¹ Ä2 b ¸

	

Ât 272
F¹ • Ÿ• R

	

¤Ÿ R33 ¸

	

1 š
© +¹ 5½

	

R272

C272 2¿š

27-
¶ - : · • _

• ŸÄ6 :

	

5œÂ, : . . .. ; . .. ¹ 00 0
_

CR2?2

	

+5 ½- - ~

3¿½

	

=µ¾ ¡ ‘ RÄs ¹ ¹ sÄ FOR

	

¹ ¹ e2~
r1 -

	

%Sœ1C¿1±¿ÅC7ŸR Ä½¡ es

- 15V - JC F- - ± - 15 V

CR272

	

R 2¸ 2
1 ¿¿

+5 ½~<

	

+s ½
17

- ¹ 5½- < •

	

0. - ¹ s½
18

+3 Ÿ³ - - - - < - - - ± + 3Ÿ½

	

C?012

+2 ¿¿³ 1~± +2 ¿¿½

‘ 4 HORI ZONTA L AMPL BD

SEE PARTS LI ST FOR EARLI ER

	

2 139- 24VALUES ANDSERI AL NUMBER

5440

	

RANGESOF PARTS OUTLI NED

	

REV. ‘ JÅ• 1977

OR DEPI CTED I N GREY.

www.valuetronics.com



+2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿¿½

R257
• .

	

25 ¸

Q2, 55~

R25~

	

~~ ¹z252
100V

+3 ¿½
C252

1- 200V

	

L_DC‘ ¤™À I ' l l

	

¹~–5~ R25 ¿} ¹ 5 ½

	

- L C250
² • L0\ N

	

39 š 7, 244 . Ÿ¿2- 7

R24 ²
• £1Ÿ– 0 Ÿ0Ÿ

	

R252

	

, , 20
¹ ¿¿

	

L £ F ¤ —ŸR™–
CR242~

	

R259

	

( ¤Ÿ CRÄ)
GR24 b

	

10

, ~ CR242

	

+ ¹ s ½ 2i
5

½R245

	

R246
š 243 0294 ¹ 2Ÿ

R242

C24Z

	

2Ÿš
¯

VR240

	

- ~c244

	

‘ 707

1 . 8

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" Ÿ™

R288 ¥ R.2Â7

	

+5 ½
¹ º

+5 V

¡ 240

	

¿ R240

2¿
š

	

R240
24 Ÿ

R2 “ ¿ 5
¹ ¿ . ¿4 k

' 22 \

	

255 C266 R¹ 20 š
~ š

	

1 . 5- 5. 5 . Ÿ™

D0. 1 –
™• • ¤• $

	

C24 Ÿ
0. 1

+15V

7. 4

	

Pl 270
™š

	

47 ¿

- ™5 ½

0270
CR270 R 280

™ . 5 š

+5½

R2b$
R2711c . . _ .

	

+5 ½
R272

C272

	

_2 ¿š

	

Ÿ28 Ÿ

VRZ. 7o

	

Q2 7¹ ~

	

R279 " ¿¿5

__

	

™š

R2 Äs
- ~ ~¤ ¹ ½• ›

__

	

R
L

271o

+5 V

	

I k
' I N U' 1c : 000

	

CR272

	

R214

R289
™¿

CR272

	

R 2¸ 2

	

P- ™G—¤ HOR I Z

100

	

Q250

	

R289

	

. .

	

- Ä- ( ¤¿ C, RÄ)

39 k

C282
. Ÿ™

	

R2$b

820

c ±¸ b

al l

i
ª

~ 2139- 24
jR• ½. ‘ JU• ¹ 977

	

HOR I ZONTAL AMPL I F I ER

www.valuetronics.com



D

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

•

	

¡

	

G

	

—

	

™

	

J

	

š

s

~» -

	

R395
/ CR395

R412

	

R420É

	

É R41$

433

	

®
±

U

	

R420
™397

	

402 C402

	

U
U

	

¹

n n~ n

- 417
C417

™392 439 R390

	

R422

'‘ 30

	

R400
U

90 ¦ CR391 R394 405

	

Â
V

	

. . .

	

U ±
±

44 0
C395

¹ ¥ R 06
R428

~CR- 28~

427 427
¤410

C430 ?

U410

	

R408

	

¿ C40

	

¿

TRAP'

STRAP

C410

2 39- 19

* See Par t s L ' t f or
ser i al numbe r anges .

‘ 5- H i gh Vol t age ci r c u i t boar d .

CKT GRI D CKT GRI D CKT GRI D CKT GRI D CKT GRI D CKT GRI D CKT GRI D

NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC

F410 ’ - 4 G390 D- 2 R390 • - 2 R420 1- 1 ¤410 —- 4 U410 • - 4 VR435 D- 1
Q400 • - 3 R392 D- 2 R422 J- 2

R394 • - 2 R425 J- 1

R395 F- 1 R427 J- 3

R397 D- 2 R428 J- 3

R400 • - 2 R430 D- 2
R402 • - 2 R433 D- 2

R404 • - 2 R435 D- 1
R405 F- 2

R406 • - 3

R408 J - 4

R410 C- 5

R412 G- 1

R417 J - 2

R418 J - 1

www.valuetronics.com



5440

v

C

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ ¹

	

• F

	

G •

R435

R395
~CR395

VR435~ ½

	

R 412

R433

	

Ì
U

R397 402 C402

	

U
C417

R3 92 439 R390

R430 ' É

	

R400

C_‘ 39 0~CW391 R394 405
±

44 ¿
C395

	

~ +

R 06

¤410

U410

F410

R410

5

‘ 5- Hi gh Vol t age ci r cui t boar d .

CKT GRI D CKT GRI D CKT GRI D CKT GRI D CKT GRI D CKT GRI D CKT GRI D

NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC

C395 D- 3 CR390 D- 2 F410 ’ - 4 0390 D- 2 R390 • - 2 R420 1- 1 ¤410 —- 4
C402 • - 2 CR395 D- 1

	

Q400 • - 3 R392 D- 2 R422 J - 2
C406 J- 4 CR420 J - 2

	

R394 • - 2 R425 J - 1
C410 ™ - 5 CR422 J - 1

	

R395 F- 1 R427 J - 3
C412 —- 2 C R428 J - 3

	

R397 D- 2 R428 J - 3
C414 —- 2 C R430 J - 3

	

R400 • - 2 R430 D- 2
C415 ™ - 2

	

R402 • - 2 R433 D- 2
C417 F- 2

	

R404 • - 2 R435 D- 1
C418 • - 1

	

R405 F- 2
C422 ™ - 2

	

R406 • - 3
C425 J- 2

	

R408 J - 4

C427 J- 3

	

R410 C- 5
C430 J- 4

	

R412 G- 1

C440 ™- 2

	

R417 J - 2

R418 J - 1

www.valuetronics.com



ÉzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

BOA:

.

¹

	

. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
" '

RAOS
Q390

	

" . .

½

10

	

C. 414

J-

	

) o
AK

CR390

	

00
0 . 1

40

™

	

™

. 06

RaqA

www.valuetronics.com



. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¹ .

P

, 4Z8

¹

1

-

OEM

, 43o	

CR430

100	

-

	

"

"	

R4

C."22'

FOCUS

- ¹

	

_

_

1

1

É
4

1=0	

15
AK

' f K" V'

www.valuetronics.com



5440zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘

	

’ C D • F G

1

	

910

	

C94- 11

F800

¿
¿

	

CR9 0

	

¿

C7

	

¹

	

C 92

™

	

½
3 _

	

R915

	

R920

	

Q984

	

R987

	

t R
Á -» 8

950
82 ¨

	

R 937
·G

	

¿C925 ¿

	

R92 2

	

¿ 9 4 0 ~.J

	

R982R92

	

9

	

~"¹

	

¹ ¨

R 917

	

" R986

	

CR986
É * ~

	

R984 R 936
-Q915 492

	

R 927

	

¨ ¹

	

( C982
R935 CR982

	

R952

™

	

R9 i 0

	

¨

	

À±¿¹

- Æ~

¹ 81

C935

R930

	

CR 980

CR927 '

	

¯ L· - , CR981
™ R929

	

C876

	

_
O CR 25

VR930 \

	

C930

CR91 ¹ _
R802

1

	

1 - ¹

V~ J

	

CR875- ~

R800

	

CR930

/

	

~+

	

CR802

	

R800~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" C8 2

\

	

4

	

™ ™

	

R880

	

™

	

R80

	

CR8R8129

	

CR825

7 - - - - R824
CR850

	

41+

C860 1 ¹ - . R863 ¹ CR893

	

CR880 0

	

R842
™ R861

	

_

	

CR839
C845~

R866 866 864

	

893 ¹ R890

™ R867

	

R894

	

Q83 Q838) R846
cs9o

R873

	

R 891

	

·, -

	

R839 Yl

™

¦

	

, R871

	

487

	

4855

	

(	 Q89

	

489

	

R897

	

Q832

	

4824

	

R 3

	

CRB.

™

	

R870

	

J

	

R 96

R853

	

R 855

	

. R834

Q900 R901
8 6

	

³

	

R820C871 ¿

	

R 851 ¹ q03900

	

R832 C821R856

	

™

	

R885

	

R883

	

&- - R822¨ ¹ ¨

¿

	

CR851

	

¿

	

_

	

R 881

	

c C901 >

	

R$32

	

b

	

CR820

™ ™

	

™ ½ R886

	

®CFÄ±2 ¹ ~ ™ ™

™

	

4850

	

™

	

Q8

CR881

™

L ¹

	

_ ~

	

¹

	

¹

	

¹

	

™

	

¹
A6- LowVol t age & Cal i br at or ci r c u i t boar d .

COMPONENTS SHOWN WI TH DASHED L I NES ARE L OCATED Ÿ• BACK SI DE OF BOARD.

www.valuetronics.com



: 11

	

: 11
1

	

: 1

: 1

	

: 11

1

CKT GRI D

NO LOC

C944

	

ME=
BOB

~_

- ' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA½~
2p~ ¹rÄÄs±~À

1 .

	

' 1

1

	

1

1

1

._ . ,

	

.

	

.

	

i.

. : 1

	

1

1

. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" 1

	

1

. "

	

1

1

www.valuetronics.com



- ˆ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA~

,

F

	

-F~

	

.

r
__ _

i t ~

j i `

.

-

`

s~ ¾~~4

	

~. . ~ ¯

	

~. ~~~

	

±

: y,

	

~ . .

	

~

	

<<

	

± •~!

. ,	 ~ :

É

__ : • ²

. . ,

www.valuetronics.com



¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

,

.

	

_

<<~

	

~
. ,

` ¹~.

	

_. . . _ .
µ~~

	

, µ~

. ~

	

1 .

_, _
µ7

¹

r À¹ ¹

Ãs~
.

:
.

" i ~ `

_

	

. . Ÿ

www.valuetronics.com



¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

	

~ ; \

	

¹ \

	

™

	

¹, \

	

·

	

¹, \
~ Å ~¹ \¯ ½

	

- ~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ~' _

	

½

- 1 ¹ » ¹ ¹

	

ÂS¹ : W½ -

	

. ¹ , ±

\ / ™

- - - - - - - - - - - - - PON

, \

'

	

¯

	

_

	

i

	

' ½̄

	

½

	

¯ ¯

\ ™ "

	

/ \ ¹

	

¹

	

~

	

\ ™~ ¹

	

¹

	

¹

	

¹ ~

	

¹\

	

-

	

-

	

~'

¹

	

. : ¹

, , ¹ ¹

	

¹

½ ½ \ /

¹

	

_

	

_¹

	

: ¹

	

¹ ¹

	

¹ ¹

	

¹

	

¹

	

¹

	

¹ : ¹

	

¹
¹

	

¹ ¹

	

¹

	

¹

	

¹

	

¹ : ¹
¹

	

¹ ¹

	

¹ ¹ "

	

¹

	

¹

	

¹ :
¹

	

¹ ¹

	

¹ ¹

	

¹

	

¹ . ¹

	

¹ :

	

¹
¹

	

¹ ¹ " ¹

	

¹ ¹ .

	

¹ ¹

	

¹ .

	

¹ "

	

¹

	

" ¹
¹ "

	

¹ ¹

	

¹ ¹ "

	

¹ ¹

	

¹

	

¹ .

	

¹ "

	

¹
¹ . ¹ ¹

	

¹ ¹ ¹

	

¹ ¹

	

¹ "

	

¹ .

	

¹ "

	

¹

¹ ¹ ¹

	

¹ ¹

	

¹

	

¹ "

	

¹ .

	

¹ "

¹ : ¹

	

¹ ¹

	

¹ ¹

	

¹

	

¹ "

	

¹ ¹

	

¹ "

	

¹

¹ :

	

¹

	

¹ ¹ ¹

	

¹

	

¹ "

	

¹

	

¹

¹ ¹ ¹

	

¹

	

¹ ¹

	

¹

	

¹ "

	

¹

	

¹

¹

	

¹

	

¹ " ¹

	

¹

	

¹ "

	

¹

	

¹

	

¹

¹ "

	

¹

	

¹

	

¹ ¹

	

¹ ¹

	

¹ " ¹

	

¹ .

	

¹ "

	

¹

	

¹

" ¹

	

¹ " ¹

	

¹

	

¹ :

¹ ¹

	

¹ "

oi l

www.valuetronics.com



L}

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

™

	

J

Ÿ

	

Ë r c

MCOF, r ,
I t

	

00

U1075

	

Å¹ 025

À
ˆ

cl i v
•

“•

¿™ Ÿ

	

Æ

	

^ ° Ÿ, œ

	

¿·

	

Ÿ ¿

	

·

	

¦
·

F

	

_ ½¹ ^

	

¿

	

±

	

¿

	

-

	

·
½° ¹

	

Ì

MI XE

	

Å

	

U

	

™ ™

	

-

	

±

	

l '

	

W

	

~¥

	

` ¹ ¥

L

°
Ë

	

00

¦

	

±

	

r c

	

U

	

U

	

™

U

	

J( p I
0:

'
•

>~ ±

. .
Ÿ

b

	

t o t o
00

	

0 ¿ Å,¿

	

¿
¿

	

¿

	

c , ,
~ . . . ~ . D c Ÿ

	

¦

±

	

r o

, Ÿ

	

Ÿ

	

Ë

	

g

	

Ë
“ » ±

	

° -
¿ ± Å° ¹ ¿

	

Æ

	

¿
¿±

· “ ¹ ~~

	

~

	

UÀ

	

¹

^ œ ¦
^ ¿

	

Ÿ ~~ .±.
t 1

	

Ë 1 ¿0 ¿

	

^ Ÿ
°

	

° )
•

0:

¦

±

•
r c

	

r c

	

^ “ r c

	

± (

	

c Ì

	

¹ ¿s ¿

U 0 ~ Å

	

±
~ ¦

	

Å ±
r n ° . .

	

· 00

	

¦

r c ±

	

¢ ( ° °

	

¬

	

Ì

' '
¿

	

,

	

C) )

t o Cn

	

U±

	

U1 100

	

Ÿ I

	

•

	

± " ~

	

1035
³

	

. .

	

~ Å~

	

¹ s ¹ ™
00¿

	

~Ÿ

J

	

' ¦ ~

	

¿ ± !
~' ™

~, >

	

¿™

	

É•· .. Ë ™¥Ÿ r c ±

	

Ÿ Å '

	

~' ± r c~

	

Ë

	

±
¹

Í 0) Í Ë

- - - EUË 1098

	

U1096

	

1094

	

U 1070

2133- 20T

" See Par t s Li st f or

‘ 7- Read o u t ci r cu i t boar d .

	

ser i al nu mber r anges .

KT GRI D CKT GRI D CKT GRI D CKT GR I D CKT GRI D CKT GRI D CKT GRI D CKT GRI D
ª Ÿ LOC NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC

1023

	

D- 3

	

R 1052

	

G- 4

	

R1083

	

D- 4

	

R1110

	

‘ - 2

	

R1133

	

’ - 2

	

R1151

	

C- 2

	

U1000

	

• - 3

	

U1130

	

’ - 3
1 024

	

D- 3

	

R1053

	

G- 3

	

R1084

	

D- 4

	

R1111

	

‘ - 3

	

R1134

	

‘ - 3

	

R1 155

	

’ - 4

	

U1025

	

—- 1
1025 G- 1 R1056 G- 2 R1086 C- 4 R1113 ’ - 2 R1136 ‘ - 2 R1156 ‘ - 4 U1035 1- 4
1027

	

F- 2

	

R1060

	

G- 3

	

R1088

	

—- 3

	

R1115

	

D- 3

	

R1137

	

’ - 2

	

R1157

	

’ - 2

	

U1060

	

™- 3

	

VR1080 ™- 2
1030

	

G- 2

	

R1062

	

—- 2

	

R1092

	

‘ - 3

	

R1117

	

D- 3

	

R1140

	

C- 2

	

U1070

	

™- 5

	

VR1081

	

—- 2
1032

	

—- 3

	

R1063

	

™- 2

	

R1093

	

‘ - 3

	

R1118

	

D- 2

	

R1141

	

C- 2

	

U1075

	

• - 1

	

VR1082

	

™- 2
1041 —- 3 R1064 ™- 2 R1095 ‘ - 4 R1120 C- 2 R1142 ’ - 2

	

U1080 ’ - 4
~™043

	

G- 1

	

R1065

	

—- 2

	

R1097

	

C- 3

	

R1122

	

C- 3

	

R1143

	

’ - 2

	

U1090

	

C- 5
1 044 F- 2 R1070 • - 1 R1098 D- 3 R1124 C- 4 R1144 ’ - 2

	

U1092 ’ - 5
1046 —- 2 R1071 • - 1 R1101 ‘ - 3 R1125 ’ - 2 R1146 • - 3

	

U1094 —- 5
1047

	

G- 3

	

R1072

	

• - 1

	

R1 103

	

J- 4

	

R1127

	

C- 2

	

R1147

	

D- 3

	

U1096

	

F- 5
1 048

	

F- 3

	

R1073

	

G- 1

	

R1105

	

D- 3

	

R1129

	

’ - 1

	

R1148

	

D- 3

	

U1098

	

D- 5
1050 G- 2 R1080 • - 4 R1106 D- 4 R1130 ‘ - 1 R1150 C- 2

	

U1100 • - 4
R1082 F- 4

	

R1131 ’ - 1
R1132 ’ - 1
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PARTS ORDER I NG I NFORMATI ON

	

I NDENTATI ON SYSTEM

Repl acement par t s ar e avai l abl e f r om or t hr ough your l ocal

Tekt r oni x, I nc . F i el d Of f i ce or r epr esent at i ve .

Changes t o Tekt r oni x i nst r ument s ar e somet i mes made t o

	

1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÁ 3 4 5

	

Name & Descr i pt i on
accommodat e i mpr oved component s as t hey b ecome avai l abl e,

and t o gi ve you t he benef i t of t he l at est ci r cui t i mpr ovement s

	

Assembl y and/ or Component

devel oped

	

i n

	

our engi neer i ng

	

depar t ment .

	

I t

	

i s t her ef or e

	

At t achi ng par t s f or Assembl y and/ or Component

i mpor t ant , when or der i ng par t s, t o i ncl ude t he f ol l owi ng

	

- - -

	

- - -

i nf or mat i on i n your or der : Par t number , i nst r ument t ype or

	

Det ai l Par t of Assembl y and/ or Component

number , ser i al number , and modi f i cat i on number i f appl i cabl e .

	

At t achi ng par t s f or Det ai l Par t

I f ± par t you have or der ed has been r epl aced wi t h ± new or

	

Par t s ¿1 Det ai l Par t

i mpr oved

	

par t , your l ocal Tekt r oni x,

	

I nc . F i el d Of f i ce or

	

At t achi ng par t s f or Par t s of Det ai l Par t

r epr esent at i ve wi l l cont act you concer ni ng any change i n par t

	

- - - - - - -

number .

Change i nf or mat i on, i f any, i s l ocat ed at t he r ear of t hi s

	

At t achi ng Par t s al ways appear i n t he same i ndent at i on as

manual ,

	

t he i t em i t mount s, whi l e t he det ai l par t s ar e i ndent ed t o t he r i ght .

I ndent ed i t ems ar e par t of , and i ncl uded wi t h, t he next hi gher

SPECI AL NOTES AND SYMBOLS

	

i ndent at i on . The separ at i on symbol - - - ' - - - i ndi cat es t he end of

at t achi ng par t s .
§ŸŸŸ

	

Par t f i r st added at t hi s ser i al number

ŸŸ§

	

Par t r emoved af t er t hi s ser i al number

	

At t achi ng par t s must be pur chased separ at el y, unl ess ot her wi se

speci f i ed .

F I GURE AND I NDEX NUMBERS

REPLACEABLE
MECHANI CAL PARTS

Thi s mechani cal par t s l i st i s i ndent ed t o i ndi cat e i t em

r el at i onshi ps . F ol l owi ng i s an exampl e of t he i ndent at i on syst em

used i n t he d escr i pt i on col umn .

I TEMNAME
I t ems i n t hi s sect i on ar e r ef er enced by f i gur e and i ndex

number s t o t he i l l ust r at i ons .

	

I n t he Par t s L i st , an I t em Name i s separ at ed f r om t he

descr i pt i on by ± col on ( : ) . Because of space l i mi t at i ons, an I t em

Name may somet i mes appear as i ncompl et e . For f ur t her I t em

Name i dent i f i cat i on, t he U. S . F eder al Cat al ogi ng Handbook —6- 1

can be ut i l i zed wher e possi bl e .

ABBREVI ATI ONS

Sect i on 9- 5440

I NCH

	

ELCTRN

	

ELECTRON

	

I N

	

I NCH

	

SE

	

SI NGLE END
#

	

NUMBER SI ZE

	

ELEC

	

ELECTRI CAL

	

I NCAND

	

I NCANDESCENT

	

SECT

	

SECTI ON
ACTR

	

ACTUATOR

	

ELCTLT

	

ELECTROLYTI C

	

I NSUL

	

I NSULATOR

	

SEMI CONDSEMI CONDUCTOR
ADPTR ADAPTER

	

ELEM ELEMENT

	

I NTL I NTERNAL

	

SHLD SHI ELD
ALI GN

	

ALI GNMENT

	

EPL

	

ELECTRI CAL PARTS L I ST

	

LPHLOR

	

LAMPHOLDER

	

SHLDR

	

SHOULDERED

AL ALUMI NUM

	

• Ÿ¡ ¤ EQUI PMENT

	

MACH MACHI NE

	

SKT SOCKET
ASSEM ASSEMBLED

	

• §¤ EXTERNAL

	

MECH MECHANI CAL

	

SL SLI DE

ASSY

	

ASSEMBLY

	

FI L

	

FI LLI STER HEAD

	

MTG

	

MOUNTI NG

	

SLFLKG

	

SELF- LOCKI NG

‘ ¤¤• • ATTENUATOR

	

FLEX FLEXI BLE

	

NI P NI PPLE

	

SLVG SLEEVI NG

AWG

	

AMERI CAN WI RE GAGE

	

FLH

	

FLAT HEAD

	

NONWI RE NOT WI RE WOUND

	

SPR

	

SPRI NG
BD

	

BOARD

	

FLTR

	

FI LTER

	

OBD

	

ORDER BY DESCRI PTI ON

	

so

	

SQUARE
’ Rš¤

	

BRACKET

	

FR

	

FRAME o r FRONT

	

OD

	

OUTSI DE DI AMETER

	

SST

	

STAI NLESS STEEL
BRS

	

BRASS

	

FSTNR

	

FASTENER

	

OVH

	

OVAL HEAD

	

STL

	

STEEL
BRZ

	

BRONZE

	

FT

	

FOOT

	

¡ —BRZ

	

PHOSPHOR BRONZE

	

Sw

	

SWI TCH
BSHG

	

BUSHI NG

	

F XD

	

F I XED

	

PL

	

PLAI N o r PLATE

	

¤

	

TUBE
CAB CABI NET

	

GSKT GASKET

	

PLSTC PLASTI C

	

TERM TERMI NAL
CAP

	

CAPACI TOR

	

HDL

	

HANDLE

	

¡ •

	

PART NUMBER

	

THD

	

THREAD
CER

	

CERAMI C

	

HEX

	

HEXAGON

	

-

	

¡ • —

	

PAN HEAD

	

¤—š

	

THI CK

CHAS

	

CHASSI S

	

HEX HO

	

HEXAGONAL HEAD

	

PWR

	

POWER

	

T NSN

	

TENSI ON

CKT

	

CI RCUI T

	

HEX SOC

	

HEXAGONAL SOCKET

	

RCPT

	

RECEPTACLE

	

T PG

	

TAPPI NG

COMP

	

COMPOSI TI ON

	

HLCPS

	

HELI CAL COMPRESSI ON

	

RES

	

RESI STOR

	

TRH

	

TRUSS HEAD
CONN

	

CONNECTOR

	

HLEXT

	

HELI CAL EXTENSI ON

	

RGD

	

RI GI D

	

V

	

VOLTAGE

COV

	

COVER

	

HV

	

HI GH VOLTAGE

	

RLF

	

RELI EF

	

VAR

	

VARI ABLE

CPLG

	

COUPLI NG

	

I C

	

I NTEGRATED CI RCUI T

	

RTNR

	

RETAI NER

	

W/

	

WI TH
CRT

	

CATHODERAYTUBE

	

I D

	

I NSI DE DI AMETER

	

SCH

	

SOCKET HEAD

	

WSHR

	

WASHER
DEG DEGREE

	

[ DENT I DENTI FI CATI ON

	

SCOPE OSCI LLOSCOPE

	

XFMR TRANSFORMER
DWR DRAWER

	

I MPLR I MPELLER

	

SCR SCREW

	

XSTR TRANSI STOR

www.valuetronics.com



Repl aceabl e Mechani cal Par t s- 5440

CROSS I NDEX- MFR. CODE NUMBER TO MANUFACT URER

Mf r . Co de

	

Man uf act ur er

	

Add r ess

	

Ci t y, St at e, Zi pzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ŸŸŸ‘ §

	

BUEHLER PROD .

	

HI GHWAY 70 EAST

	

KI NGSTON, NC 28501

OOOCY

	

NORTHWEST FASTENER SALES, I NC.

	

7923 SW CI RRUS DRI VE

	

BEAVERTON, OREGON 97005

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

06666

	

GENERAL DEVI CES CO. , I NC.

	

525 S. WEBSTER AVE .

	

I NDI ANAPOLI S, I N 46219

08261

	

SPECTRA- STRI P CORP .

	

7100 LAMPSON AVE.

	

GARDEN GROVE, CA 92642

22526

	

BERG ELECTRONI CS, I NC.

	

YOUK EXPRESSWAY

	

NEW CUMBERLAND, PA 17070

23880

	

STANFORD APPLI ED ENGI NEERI NG, I NC.

	

340 MARTI N AVE .

	

SANTA CLARA, CA 95050

24618

	

TRANSCON MFG. CO .

	

2655 PERTH ST .

	

DALLAS, TX 75220

24931

	

SPECI ALTY CONNECTOR CO. , I NC.

	

3560 MADI SON AVE .

	

I NDI ANAPOLI S, I N 46227

31514

	

STANFORD APPLI ED ENGI NEERI NG, I NC.

ADVANCED PACKAGI NG DI V.

	

3080 AI RWAY DRI VE

	

COSTA MESA, CA 92626

45722

	

USM CORP . , PARKER- KALON FASTENER DI V.

	

CAMPBELLSVI LLE, KY 42718

55210

	

GETTI G ENG. AND MFG. COMPANY

	

PO BOX 85, OFF ROUTE 45

	

SPRI NG MI LLS, PA 16875

57771

	

STI MPSON, EDWI N ’ . , CO. , I NC.

	

900 SYLVAN AVENUE

	

’ ‘ ¥¡ Ÿ‘ ¤ , NY 11705

70318

	

ALLMETAL SCREW PRODUCTS CO. , I NC.

	

821 STEWART AVE .

	

GARDEN C I TY, NY 11530

70485

	

ATLANTI C I NDI A RUBBER WORKS, I NC.

	

571 W. POLK ST .

	

CHI CAGO, I L 60607

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

71400

	

BUSSMAN MFG. , DI VI SI 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

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 , OR 45206

74921

	

™¤• • FI BRE CO. , THE

	

4001 BENEFI T AVE. , ¡ 0 BOX 9

	

ASHTABULA, OR 44004

75915

	

LI TTELFUSE, I NC .

	

800 • . NORTHWEST —W¥

	

DES PLAI NES, I L 60016

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, I L 60120

79807

	

WROUGHT WASHER MFG. CO .

	

2100 S. 0 BAY ST .

	

MI LWAUKEE, W1 53207

80009

	

TEKTRONI X, I NC.

	

¡ 0 BOX 500

	

BEAVERTON, OR 97077

81073

	

GRAYHI LL, I NC.

	

561 HI LLGROVE AVE. , PO BOX 373

	

L A GRANGE, I L 60525

82647

	

TEXAS I NSTRUMENTS, I NC. ,

CONTROL PRODUCTS DI V .

	

34 FOREST ST .

	

ATTLEBORO, MA 02703

83058

	

CARR COMPANY, THE UNI TED- CARR

DI V . OF TRW, I NC

	

31 AMES ST .

	

CAMBRI DGE, MA 02142

83385

	

CENTRAL SCREW CO.

	

2530 CRESCENT DR .

	

BROADVI EW, I L 60153

83903

	

ACCURATE DI E AND STAMPI NG DI V. , ALLI ED

PRODUCTS CORP .

	

1947 • . MAUD AVE.

	

CHI CAGO, I L 60614

86445

	

PENN FI BRE AND SPECI ALTY CO. , I NC.

	

2032 • . WESTMORELAND ST .

	

PHI LADELPHI A, PA 19134

86928

	

SEASTROM MFG. COMPANY, I NC.

	

701 SONORA AVENUE

	

GLENDALE, CA 91201

93907

	

CAMCAR SCREW AND MFG. CO .

	

600 18TH AVE .

	

ROCKFORD, I L 61101

95987

	

WECKESSER CO. , I NC.

	

4444 WEST I RVI NG PARK RD .

	

CHI CAGO, I L 60641

98278

	

MALCO ‘ MI CRODOT COMPANY, I NC.

CONNECTOR AND CABLE DI VI SI ON

	

220 PASADENA AVE .

	

SOUTH PASADENA, CA 91030

9- 2 REV C, MAR 1979
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Rep l aceabl e Mec han i cal Pa r t s- 5440

F i g . &
I nd ex

	

Te k t r o n i x

	

Ser i al / Model No .

	

Mf r

No .

	

Par t No .

	

Ef f

	

Dscont

	

Qt y 1 2 3 4 5

	

Name & Descr i p t i o n	 Co d e

	

Mf r Par t Numb er

1- 1

	

200- 1218- 00

	

1 RTNR, CRT SCALE : 6 . 814zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ 5 . 125, NYLON

	

80009 200- 1218- 00

( ATTACHI NG PARTS)

- 2

	

211- 0188- 00

	

2 SCREW, MACHI NE : 4- 40 § 0 . 30 I NCH, SST

	

83385 OBD

- 3

	

337- 1440- 00 ’ Ÿ™Ÿ™ŸŸ ’ 074084

	

1 SHLD, I MPLOSI  N:

	

80009 337- 1440- 00

337- 1440- 02 ’ 074085

	

1 SHLD, I MPLOSI ON: AMBER

	

80009 337- 1440- 02

- 4 386- 2544- 00

	

4 SUPPORT, CRT : FRONT

	

80009 386- 2544- 00

- 5 366- 0494- 00

	

2 KNOBGRAY, W/ SETSCREW

	

80009 366- 0494- 00

213- 0153- 00

	

1 . SETSCREW: 5- 40 § 0 . 125, STL ’ š OXD, HEX

	

OOOCY OBD

- 6 366- 1391- 00

	

1 KNOB : GRAY

	

80009 366- 1391- 00

213- 0239- 00

	

1 . SETSCREW: 3- 48 § 0 . 062 I NCH, HEX SOC STL

	

71159 OBD

- 7 366- 1077- 00

	

1 KNOB : GRAY

	

80009 366- 1077- 00

213- 0153- 00

	

1 . SETSCREW: 5- 40 § 0 . 125, STL ’ š OXD, HEX

	

OOOCY OBD

- 8

	

384- 1161- 00

	

1 š• Ÿ’ : 8 . 767 L § 0 . 125 OD

	

80009 384- 1161- 00

- 9

	

358- 0216- 00

	

1 BUSHI NG, PLASTI C: 0 . 257 I D § 0 . 412 I NCH OD

	

80009 358- 0216- 00

- 10 119- 0238- 00 ’ 010100 ’ 021826

	

1 COI L, CAL :

	

80009 119- 0238- 00

119- 0373- 00 ’ 021827

	

1 COI L, CAL :

	

80009 119- 0373- 00

( ATTACHI NG PARTS)

210- 0442- 00

	

2 NUT, PLAI N, HEX. : 3- 48 § 0 . 187 I NCH, CD PL BRS

	

73743 3014- 402

210- 0004- 00

	

2 WASHER, LOCK: #4 I NTL, O. O15THK, STL CD PL

	

78189 1204- 00- 00- 0541C

210- 0994- 00

	

2 WASHER, FLAT : 0 . 125 I D § 0 . 25" OD, STL

	

86928 5714- 147- 20 •

210- 0935- 00

	

2 WASHER, NONMETAL : FI BER, 0 . 14 I DX 0 . 375" OD

	

74921 OBD

- 11 361- 0059- 01

	

1 SPACER, CUR LOOP : 1 . 094 § 0 . 344 § 0 . 125 I NCH

	

80009 361- 0059- 01

- 12 210- 0593- 00

	

2 NUT, FI NI SHI NG: 0 . 25 HEX § 0 . 312" LONG, BRS

	

80009 210- 0593- 00

- 13 260- 1238- 00

	

1 SWI TCH, PUSH: 0 . 5A AT 115VAC

	

81073 39 ¥¥ 2084

343- 0081- 00 §’ 021800

	

1 STRAP, RETAI NI NG :

	

95987 3/ 16- —

( ATTACHI NG PARTS)

211- 0507- 00 §’ 021800

	

1 SCREW, MACHI NE: 6- 32 § 0 . 312 I NCH, PNH STL

	

83385 OBD

210- 0457- 00 §’ 021800

	

1 NUT, PLAI N, EXT W: 6- 32 § 0 . 312 I NCH, STL

	

83385 OBD

- 14 - - - - - - - - - -	 1 CKT BOARD ASSY : FRONT PANEL CONTROL( SEE ‘ 1 EPL)

- 15 131- 0608- 00 ’ 010100 ’ 010199

	

9 . TERMI NAL, PI N : 0 . 365 L § 0 . 25 PH, BRZ, GOLD PL

	

22526 47357

131- 0608- 00 ’ 010200

	

1 . TERMI NAL, PI N : 0 . 365 L § 0 . 25 PH, BRZ, GOLD PL

	

22526 47357

- 16 200- 1327- 00

	

1 . SHI ELD, RESI STOR :

	

80009 200- 1327- 00

- 17 210- 0457- 00

	

1 . NUT, PLAI N, EXT W: 6- 32 § 0 . 312 I NCH, STL

	

83385 OBD

- 18 211- 0504- 00

	

1 . SCREW, MACHI NE : 6- 32 § 0 . 25 1NCH, PNH STL

	

83385 OBD

- 19 384- 1121- 00

	

1 . EXTENSI ON SHAFT : 1 . 41 I NCH LONG

	

80009 384- 1121- 00

175- 0831- 00 §’ Ÿ10200

	

FT . WI RE, ELECTRI CAL : 8 WI RE RI BBON

	

08261 OBD

131- 0707- 00 §’ Ÿ™0200

	

8 . CONNECTOR, TERM. : 22- 26 AWG, BRS´ CU BE GOLD

	

22526 47439

352- 0166- 04 §’ Ÿ10200

	

1 . CONN BODY, PL, EL : 8 WI RE YELLOW	 80009 352- 0166- 04

( ATTACHI NG PARTS FOR CKT BD)

- 20 210- 0583- 00

	

2 NUT, PLAI N, HEX. : 0 . 25- 32 § 0 . 312 I NCH, BRS

	

73743 2§20224- 402

- 21 210- 0940- 00

	

2 WASHER, FLAT : 0 . 25 I D § 0 . 375 I NCH OD, STL

	

79807 OBD

- 22 - - - - - - - - - -	 1 CKT BOARD ASSY: GRAT LAMP( SEE ‘ 8 EPL)

- 23 378- 0732- 00

	

1 . REFLECTOR, LI GHT : SCALE I LLUMI NATI ON

	

80009 378- 0732- 00

- 24 426- 1017- 00

	

2 . MOUNT, REFLECTOR : SCALE I LLUMI NATI ON

	

80009 426- 1017- 00

- 25 211- 0062- 00

	

2 . SCREW, MACHI NE: 2- 56 § 0 . 312 I NCH, RDH STL

	

83385 OBD

- 26 131- 0704- 00

	

3 . CONTACT, ELEC : SCALE LI GHTS, CU BE

	

80009 131- 0704- 00

( ATTACHI NG PARTS)

- 27 210- 0759- 00

	

3 . EYELET, METALLI C : 0 . 61 OD § 0 . 192 I NCH L , BRS

	

71590 30818- 11

- 28 210- 0957- 00

	

3 . WASHER, FLAT : 0 . 0625 I D § 0 . 125" OD, STL

	

83903 OBD

( ATTACHI NG PARTS F OR CKT BD)

- 29 213- 0088- 00

	

2 SC R, TPG, THD CTG: 4- 24 § 0 . 25 I NCH, PNH STL

	

83385 OBD

- 30 358- 0378- 00

	

1 BUSHI NG, SLEEVE : PRESS MOUNT

	

80009 358- 0378- 00

- 31 333- 1722- 00 ’ 010100 ’ 059999

	

1 PANEL, FRONT :

	

80009 333- 1722- 00

- - - - - - - - - -

	

- * STANDARD ONLY

333- 1722- 01 ’ 060000

	

1 PANEL, FRONT :

	

80009 333- 1722- 01

- - - - - - - - - -

	

- * STANDARD ONLY

333- 1623- 00

	

1 PANEL, FRONT :

	

80009 333- 1623- 00

- - - - - - - - - -

	

- * OPTI ON 2 ONLY

REV C, MAR 1979
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Repl aceabl e Mec hani cal Par t s- 5440

F i g . &
I n dex

	

Te k t r o n i x

	

Ser i al / Model No .

	

Mf r
No .

	

Par t No .

	

Ef f

	

Dsco n t

	

Qt y 1 2 3 4 5

	

Name & Descr i p t i o n	 Code

	

Mf r Par t Nu mber
1- 32 376- 0127- 00

	

1 COUPLER, SHAFT : PLASTI C

	

80009 376- 0127- 00
- 33 - - - - - - - - - -	 1 SWI TCH, PUSH- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ ¡ : ( SEE S302 EPL)

407- 0895- 00 ’ 010100 ’ 063567

	

1 BRACKET, ELEC SW: ALUMI NUM

	

80009 407- 0895- 00
407- 0895- 01 ’ 063568

	

1 BRACKET, ELEC SW: ALUMI NUM

	

80009 407- 0895- 01
- 34 - - - - - - - - - -	 1 CKT BOARD ASSY : HORI ZONTAL ( SEE ‘ 4 EPL)
- 35 131- 0608- 00

	

17 . TERMI NAL, PI N: 0 . 365 L § 0 . 25 PH, BRZ , GOLD PL

	

22526 47357
( ATTACHI NG PARTS FOR CKT BD)

- 36 211- 0008- 00

	

2 SCREW, MACHI NE : 4- 40 § 0 . 25 I NCH, PNH STL

	

83385 OBD

9- 4

- 37 351- 0087- 00

	

2 GUI DE , CKT CARD: 4 . 75 I NCH LONG, PLASTI C

	

80009 351- 0087- 00
- 38 - - - - - - - - - -

	

1 CKT BOARD ASSY : VERTI CAL ( S• • ‘ 3 EPL)
- 39 136- 0252- 04 ’ 010100 ’ 029999

	

14 . SOCKET, PI N ¤• Rœ: 0 . 188 I NCH LONG

	

22526 75060
136- 0252- 04 ’ 030000

	

12 . SOCKET, PI N ¤• Rœ: 0 . 188 I NCH LONG

	

22526 75060
- 40 214- 1291- 00

	

2 . HEAT SI NK , ELEC: XSTR , 0 . 72 OD § 0 . 375" —

	

05820 207- AB
- 41 352- 0163- 00

	

1 . CONN BODY, PL, EL : 5 WI RE BLACK

	

80009 352- 0163- 00
- 42 131- 0707- 00

	

5 . CONNECTOR, TERM. : 22- 26 AWG, BRS& CU BE GOLD	 22526 47439
- 43 175- 0828- 00

	

FT . WI RE, ELECTRI CAL : 5 WI RE RI BBON

	

08261 OBD
136- 0260- 03 ’ 010100 ’ 074350

	

13 . SOCKET, PLUG- I N ELEK : MI CROCI RCUI T, 16 DI P

	

80009 136- 0260- 03
136- 0260- 02 ’ 074351

	

13 . SOCKET , PLUG- ™• : 16 CONTACT , LOW CLEARANCE

	

82647 C9316- 18
( ATTACHI NG PARTS FOR CKT BD)

- 44 211- 0008- 00

	

2 SCREW, MACHI NE : 4- 40 § 0 . 25 I NCH, PNH STL

	

83385 OBD

- 45 195- 0119- 00

	

1 LEAD SET, ELEC: CRT DEFLECTI ON

	

80009 195- 0119- 00
- 46 441- 1090- 00

	

1 CHASS I S, SCOPE : VERTI CAL

	

80009 441- 1090- 00
( ATTACHI NG PARTS)

- 47 211- 0008- 00

	

2 SCREW, MACHI NE : 4- 40 § 0 . 25 I NCH, PNH STL

	

83385 OBD
- 48 210- 0586- 00

	

3 • U¤ , ¡ L‘ ™• , • §¤ W: 4- 40 § 0 . 25 I NCH , STL

	

78189 211- 041800- 00

- 49 348- 0239- 00

	

2 GROMMET, PLASTI C: U SHAPED	 80009 348- 0239- 00
- 50 337- 1714- 00

	

1 SHI ELD, ELEC : HI GH VOLTAGE

	

80009 337- 1714- 00
( ATTACHI NG PARTS)

- 51 211- 0008- 00

	

2 SCREW, MACHI NE : 4- 40 § 0 . 25 I NCH, PNH STL

	

83385 OBD

- 52 - - - - - - - - - -	 1 CKT BOARD ASSY: HV( SEE ‘ 5 EPL)

- 53 131- 0566- 00

	

1 . LI NK, TERM. CONNE: 0 . 086 DI A § 2 . 375 I NCH L

	

55210 L- 2007- 1
- 54 131- 0608- 00

	

34 . TERMI NAL, PI N: 0 . 365 L § 0 . 25 PH, BRZ , GOLD PL

	

22526 47357
131- 0589- 00

	

2 . ¤• Rœ, ¡ ™• : 0 . 46 L § 0 . 025 SQ . PH BRZ GL

	

22526 47350
- 55 211- 0008- 00

	

3 . SCREW, MACHI NE : 4- 40 § 0 . 25 I NCH, PNH STL

	

83385 OBD
- 56 214- 0579- 00

	

1 . TERM. , TEST PT : BRS CD PL

	

80009 214- 0579- 00

- 57 344- 0154- 00

	

2 . CLI P, µLECTRÄCAL : £OR 0 . 25 I NCH D™‘ FUSE

	

80009 344- 0154- 00

( ATTACHI NG PARTS FOR CKT BD)
- 58 211- 0008- 00

	

2 SCREW, MACHI NE : 4- 40 § 0 . 25 I NCH, PNH STL

	

83385 OBD

- 59 - - - - - - - - - -	 1 TRANS I STOR: ( SEE Q410 EPL)

( ATTACHI NG PARTS)
- 60 344- 0236- 00

	

1 CLI P, SPR TNSN :

	

80009 344- 0236- 00

- 61 342- 0082- 00

	

1 I NSULATOR, PLATE: 0 . 52 SQ § 0 . 015 I NCH THK, AL

	

80009 342- 0082- 00

- 62 441- 1102- 00

	

1 CHASS I S, SCOPE : HI GH VOLTAGE & HORI ZONTAL

	

80009 441- 1102- 00

( ATTACHI NG PARTS)

- 63 211- 0008- 00

	

4 SCREW, MACHI NE : 4- 40 § 0 . 25 I NCH, PNH STL

	

83385 OBD

343- 0149- 00 ’ 010100 ’ 095114

	

2 CLAMP, L OOP: NYLON

	

80009 343- 0149- 00

006- 0531- 00 ’ 095115

	

1 STRAP, TI E DN, EL : 5 I NCH LONG

	

24618 700- 3688
- 64 161- 0033- 12

	

1 CABLE ASSY, PWR: 3, 18 AWG, 125V, 92 . 0 L

	

80009 161- 0033- 12

- 65

	

200- 1075- 00

	

1

	

COVER, ELEC COMPLASTI C

	

00779

	

1- 480435- 0

- 66 358- 0366- 00 ’ 010100 ’ 020141

	

1 BSHG, STRAI N RLF :

	

80009 358- 0366- 00

358- 0516- 00 ’ 020142

	

1 B SHG, STRAI N RLF : BOTTOM

	

80009 358- 0516- 00

- 67 358- 0365- 00 ’ 010100 ’ 020141

	

1 BSHG, STRAI N RLF :

	

80009 358- 0365- 00

358- 0515- 00 ’ 020142

	

1 BSHG, STRAI N RLF : TOP

	

80009 358- 0515- 00

- 68 200- 1004- 00 ’ 010100 ’ 020141

	

1 CABLE , NI P. , ELEC: 0 . 265 I D § 0 . 38" OD W/ FLG

	

80009 200- 1004- 00

200- 1646- 00 ’ 020142

	

1 CABLE NI P , PWR: 1 . 500 § 0 . 625 I D W/ FLANGE

	

80009 200- 1646- 00

214- 2038- 00 §’ 020142

	

1 I ND. LI NE V:

	

80009 214- 2038- 00
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Code
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1- 69 333- 1645- 00zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 010100 ’ 029999

	

1 PANEL, REAR:

	

80009 333- 1645- 00

333- 1645- 01 ’ 060000 ’ 095644

	

1 PANEL, REAR :

	

80009 333- 1645- 01

333- 1645- 02 ’ 095645

	

1 PANEL, REAR :

	

80009 333- 1645- 02

( ATTACHI NG PARTS)

- 70 210- 0401- 00

	

2 NUT, PLAI N, HEX. : 6- 32 § 0 . 312 I NCH, CD PLATED

	

73743 3262- 402

200- 1388- 01

	

1 COVER, FUSE :

	

80009 200- 1388- 01

- 71 352- 0362- 00 ’ 010100 ’ 010564

	

1 FUSEHOLDER : W/ MOUNTI NG HARDWARE

	

75915 345001

352- 0076- 00 ’ 010565 ’ 074316

	

1 FUSEHOLDER: W/ HARDWARE

	

75915 342012- L

352- 0362- 00 ’ 074317

	

1 FUSEHOLDER : W/ MOUNTI NG HARDWARE

	

75915 345001

( ATTACHI NG PARTS)

- 72 210- 0873- 00

	

1 WASHER, NONMETAL : 0 . 5 I D § 0 . 688 I NCH OD, NPRN

	

70485 OBD

- 73 - - - - - - - - - -	 1 CONNECTOR, RCPT, : ( SEE J 300 EPL)

	

24931 28JR200- 1

- 74 210- 0201- 00 ’ 010100 ’ 074275

	

1 TERMI NAL, LUG: SE #4

	

86928 ‘ 373- 157- 2

210- 0202- 00 ’ 074276

	

1 TERMI NAL, LUG: 0 . 146 I D, LOCKI NG, BRZ TI NNED

	

78189 2104- 06- 00- 252 Ÿ•

( ATTACHI NG PARTS)

- 75 210- 0586- 00 ’ 01  100 ’ 074275

	

1 NUT, PLAI N, EXT W: 4- 40 § 0 . 25 I NCH, STL

	

78189 211- 041800- 00

210- 0457- 00 ’ 074276

	

1 NUT, PLAI N, EXT W: 6- 32 § 0 . 312 I NCH, STL

	

83385 OBD

- 76 - - - - - - - - - -	 1 SW, THERMOSTATI C: ( 5• • S300 EPL)

( ATTACHI NG PARTS)

- 77 210- 0586- 00

	

2 NUT, PLAI N, EXT W: 4- 40 § 0 . 25 I NCH, STL

	

78189 211- 041800- 00

Re p l acea bl e Mec ha n i cal Par t s- 5440

- 78 200- 0616- 01

	

1 COV, ELECTRON TU :

	

80009 200- 0616- 01

- 79 136- 0301- 01

	

1 Sš¤ , ¡ L- I N ELEK : ELCTN TUBE, 14CONTACT

	

80009 136- 0301- 01

- 80 343- 0397- 00

	

1 HOLD- DOWN, CLAMP : CRT

	

80009 343- 0397- 00

( ATTACHI NG PARTS)

- 81 361- 0496- 00

	

1 SPACER, BLOCK: 0 . 6 § 3 . 45 § 0 . 52, BLK

	

80009 361- 0496- 00

- 82 211- 0516- 00

	

2 SCREW, MACHI NE: 6- 32 § 0 . 875 I NCH, PNH STL

	

83385 OBD

- 83 354- 0409- 00

	

1 R, CLP, CRT SHLD: U/ Ÿ 2 . 375 OD SHI ELD

	

80009 354- 0409- 00

( ATTACHI NG PARTS)

- 84 211- 0632- 00

	

1 SCREW, MACHI NE: 6- 32§2 . 250 I NCH, FI LH, STL

	

83385 OBD

- 85 343- 0123- 01

	

2 CLAMP, RET. , ELEC : CRT, REAR

	

80009 343- 0123- 01

- 86 220- 0444- 00

	

1 NUT, PLAI N, SQ: 6- 32 § 0 . 250 I NCH, STL

	

70318 OBD

- 87 348- 0070- 01

	

3 PAD, CUSHI ONI NG: 0 . 69 I NCH, RUBBER

	

80009 348- 0070- 01

- 88 337- 1712- 02

	

1 SHI ELD, CRT :

	

80009 337- 1712- 02

- 89 348- 0006- 00

	

1 GROMMET, RUBBER: 0 . 562 I D § 0 . 875 I NCH OD

	

70485 1720

- 90 348- 0145- 00

	

1 GROMMET, PLASTI C : U- 5—¡ , 1 . 0 § 0 . 42 I NCH

	

80009 348- 0145- 00

- 91 334- 1379- 00

	

1 LABEL : CRT, ADHESI VE BACK

	

80009 334- 1379- 00

- 92 337- 1712- 00

	

1 SHI ELD, CRT :

	

80009 337- 1712- 00

( ATTACHI NG PARTS)

- 93 211- 0587- 00

	

1 SCREW, MACHI NE: 6- 32 § 0 . 188 I NCH, HSB

	

80009 211- 0587- 00

- 94 - - - - - - - - - -	 1 DELAY LI NE, ELEC: ( SEE DL100 EPL)

- 95 131- 1090- 00 ’ 010100 ’ 029999§

	

2 . CONTACT, ELEC : DL TERMN, BRS CU- SN- –• PL

	

80009 131- 1090- 00

- 96 407- 1185- 00 ’ 010100 ’ 029999 §

	

1 . BRKT, DELAY LI NE : LOWER

	

80009 407- 1185- 00

( ATTACHI NG PARTS)

- 97 211- 0007- 00 ’ Ÿ™0100 ’ 029999 §

	

4 . SCREW, MACHI NE : 4- 40 § 0 . 188 I NCH, PNH STL

	

83385 OBD

- 98 380- 0304- 00 ’ 010100 ’ 029999

	

1 . HSG, DELAY LI NE :

	

80009 380- 0304- 00

380- 0304- 01 ’ 030000

	

1 . HSG, DELAY LI NE : ALUMI NUM

	

80009 380- 0304- 01

( ATTACHI NG PARTS F OR DELAY LI NE)

- 99 210- 0457- 00

	

4 NUT, PLAI N, EXT W: 6- 32 § 0 . 312 I NCH, STL

	

83385 OBD

- 100 343- 0081- 00

	

1 STRAP, RETAI NI NG :

	

95987 3/ 16- —

- 101 426- 0950- 00 ’ 010100 ’ 074275

	

1 FR ASSY, DSPL UN :

	

80009 426- 0950- 00

426- 0950- 01 ’ 074276

	

1 FR ASSY, DSPL UN :

	

80009 426- 0950- 01

- 102 131- 0026- 00

	

1 BUTTON, PLUG: 0 . 578 OD § 0. 125 ¤—š

	

83058 118738

- 103 200- 0544- 00

	

1 SHLD, ELEC CONN : ANODE, SI L RUBBER	 80009 200- 0544- 00
- 104 179- 1969- 00

	

1 WI RI NG HARNESS : MAI N

	

80009 179- 1969- 00
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q t y 1 2 3 4 5

	

Name & Desc r i p t i o n	 Code

	

Mf r Pa r t Numb er

9- 6

1- 105 131- 0621- 00

	

19 . CzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ• • • C¤Ÿ‘ , ¤• Rœ: 22- 26 AWG, BRS& CU BE GOLD	 22526

	

6231
- 106 131- 0861- 00

	

3 . TERM, QI K DÄSC : 16- 20 AWG, 0 . 22 É § 0 . 02 ¤—š

	

00779 42617- 2
- 107 200- 1075- 00

	

3

	

. COVER, ELEC COMPLASTI C

	

00779

	

1- 480435- 0
- 108 352- 0199- 03

	

1 . CONN BODY, PL, EL : 3 WI RE ORANGE	 80009 352- 0199- 03
198- 2134- 00

	

1 WI RE SET, ELEC:

	

80009 198- 2134- 00
- 109 175- 0825- 00

	

FT . WI RE, ELECTRI CAL : 2 WI RE RI BBON

	

80009 175- 0825- 00
- 110 175- 0826- 00

	

FT . WI RE, ELECTRI CAL : 3 WI RE RI BBON

	

80009 175- 0826- 00
- 111 175- 0831- 00

	

FT . WI RE, ELECTRI CAL : 8 WI RE RI BBON

	

08261 OBD
- 112 175- 0832- 00

	

FT . WI RE, ELECTRI CAL : 9 WI RE RI BBON

	

08261 SS- 0926( 1061) OC
- 113 131- 0707- 00 ’ 010100 ’ 010199

	

37 . CONNECTOR, TERM. : 22- 26 AWG, BRS& CU BE GOLD	 22526 47439
131- 0707- 00 ’ 010200

	

24 . CONNECTOR, TERM. : 22- 26 AWG, BRS& CU BE GOLD	 22526 47439
- 114 131- 0371- 00

	

2 . CONTACT, ELEC: FOR • Ÿ . 26 AWG WI RE	 98278 122- 0182- 019
- 115 352- 0161- 00

	

1 . HLDR, TERM CONN: 3 WI RE BLACK	 80009 352- 0161- 00
- 116 352- 0166- 04 ’ 010100 ’ 010199 §

	

2 . CONN BODY, PL, EL : 8 WI RE YELLOW

	

80009 352- 0166- 04
- 117 352- 0167- 00

	

2 . HLDR, TERM CONN: 9 WI RE BLACK

	

80009 352- 0167- 00
175- 0855- 00

	

FT . WI RE, ELECTRI CAL : 10 WI RE RI BBON

	

08261 SS- 1022( 1061) OC
175- 0860- 00

	

FT . WI RE, ELECTRI CAL : 5 WI RE RI BBON

	

08261 SS- 0522- 1910610C
175- 0863- 00

	

FT . WI RE, ELECTRI CAL : 2 WI RE RI BBON

	

08261 SS- 0222- 1910610C
352- 0163- 05

	

1 . CONN BODY, PL, EL : 5 WI RE GREEN

	

80009 352- 0163- 05
352- 0168- 02

	

1 . CONN BODY, PL , EL : 10 WI RE RED

	

80009 352- 0168- 02
352- 0169- 03

	

1 . CONN BODY, PL, EL: 2 WI RE ORANGE	 80009 352- 0169- 03
352- 0199- 03

	

1 . CONN BODY, PL, EL : 3 WI RE ORANGE	 80009 352- 0199- 03
352- 0201- 05

	

1 . CONN BODY, PL, EL: 5 WI RE GREEN

	

80009 352- 0201- 05
352- 0206- 02

	

1 . CONN BODY, PL , EL : 10 WI RE RED

	

80009 352- 0206- 02
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Repl aceab l e Mec h ani cal Par t s- 5440

F i g . &
I n dex

	

Te k t r oni x

	

Ser i al / Model No .

	

Mf r

No .

	

Pa r t No .

	

Ef f

	

Dscont

	

q t y 1 2 3 4 5

	

Name & Desc r i p t i on

	

Co d e

	

Mf r Par t Numb er

2-

	

672- 0642- 00zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§’ 074125

	

1 CKT BOARD ASSY :

	

80009 672- 0642- 00

- - - - - - - - - - §’ 074125

	

1 . CKT BOARD ASSY: ( SEE ‘ 9 EPL)

136- 0682- 00 §’ 074125

	

2 . . Sš¤ , ¡ L- I N ELEK : MI CROCI RCUI T , 16 CONTACTS

	

23880 CWH4000- 16- 2L

- 1

	

- - - - - - - - - -

	

1 . CKT BOARD ASSY : I NTERFACE ( SEE ‘ 2 EPL)

- 2

	

131- 0590- 00

	

29 . . CONTACT , ELEC: 0 . 71 I NCH LONG

	

22526 47351

- 3

	

- - - - - - - - - -

	

3 . . CONNECTOR, RCPT, : ( SEE J 610, J 620 ´ J 630 EPL)

- 4

	

136- 0252- 04

	

2 . . SOCKET, PI N ¤• Rœ: 0 . 188 I NCH LONG

	

22526 75060

- 5

	

136- 0260- 03 ’ 010100 ’ 074350

	

3 . . SOCKET, PLUG- I N ELEK : MI CROCI RCUI T , 16 DI P

	

80009 136- 0260- 03

136- 0260- 02 ’ 074351

	

3 . . SOCKET , PLUG- ™• : 16 CONTACT , LOW CLEARANCE

	

82647 C9316- 18

136- 0269- 00

	

2 . . SOCKET , PLUG- ™• : 14 CONTACT , LOWCLEARANCE

	

71785 133- 59- 02- 073

- 6

	

214- 1593- 02 ’ 010100 ’ 069999

	

3 . . KEY, CONN PLZN : CKT BD CONN	 80009 214- 1593- 02

214- 2627- 00 ’ 070000 ’ 094553

	

3 . . KEY, CONN PLZN : C I RCUI T CARD CONNECTOR

	

31514 Q07900

214- 1593- 02 ’ 094554

	

3 . . KEY, CONN PLZN : CKT BD CONN	 80009 214- 1593- 02

- 7

	

351- 0188- 00

	

2 . . GUI DE- POST, LOCK: 0 . 65 I NCH LONG

	

80009 351- 0188- 00

- 8

	

386- 1938- 00

	

1 . . REI NF , CKT BD : I NTERFACE

	

80009 386- 1938- 00

( ATTACHI NG PARTS)

- 9

	

210- 0777- 00

	

4 . . RI VET, BLI ND : 0 . 125 DI A GRI P, AL

	

45722 AD42AB5

- 10 386- 1557- 00

	

3 . . SPACER , CKT BD: 0 . 29 H , ACETAL

	

80009 386- 1557- 00

( ATTACHI NG PARTS FOR CKT BD)

- 11 21 ™- 0008- 00

	

1 SCREW, MACHI NE : 4- 40 § 0 . 25 I NCH, PNH STL

	

83385 OBD

- 12 213- 0146- 00

	

4 SCR, TPG, THD FOR: 6- 20 § 0 . 313 I NCH, PNH STL

	

83385 OBD

- 13 - - - - - - - - - -	 1 CKT BOARD ASSY: READOUT( SEE ‘ 7 EPL)

- 14 129- 0285- 00

	

1 . POST , ELEC- MECH: 0 . 281 L § 0 . 188 HEX BRS

	

80009 129- 0285- 00

( ATTACHI NG PARTS)

- 15 211- 0007- 00

	

1 . SCREW, MACHI NE : 4- 40 § 0 . 188 I NCH, PNH STL

	

83385 OBD

- 16 136- 0220- 00

	

1 . SOCKET , PLUG- ™• : 3 PI N, SQUARE

	

71785 133- 23- 11- 034

- 17 136- 0235- 00

	

1 . SOCKET , PLUG- ™• : 6 CONTACT, ROUND

	

71785 133- 96- 12- 062

- 18 136- 0260- 02

	

13 . SOCKET , PLUG- ™• : 16 CONTACT , LOW CLEARANCE

	

82647 C9316- 18

136- 0269- 00

	

1 . SOCKET , PLUG- ™• : 14 CONTACT , LOW CLEARANCE

	

71785 133- 59- 02- 073

- 19 131- 0589- 00

	

9 . ¤• Rœ, ¡ ™• : 0 . 46 L § 0. 025 SQ . PH ’ ‘ – GL	 22526 47350

- 20 136- 0263- 03

	

25 . SOCKET, PI N TERM: FOR 0 . 025 I NCH SQUARE PI N

	

00779 86250- 2

- 21 214- 0579- 00

	

2 . TERM. , TEST PT : BRS CD PL

	

80009 214- 0579- 00

- 22 361- 0238- 00

	

2 . SPACER , SLEEVE: 0 . 25 OD § 0 . 34 I NCH LONG

	

80009 361- 0238- 00

( ATTACHI NG PARTS FOR CKT BD)

- 23 211- 0155- 00

	

2 SCREW, EXT, RLV ’ : 4- 40 § 0 . 375 I NCH, SST	 80009 211- 0155- 00

- 24 - - - - - - - - - -	 1 CKT BOARD ASSY: POWER SUPPLY( SEE ‘ 6 EPL)

- 25 131- 0608- 00

	

23 . TERMI NAL, PI N: 0 . 365 L § 0 . 25 PH, BRZ , GOLD PL

	

22526 47357

131- 0589- 00

	

16 . ¤• Rœ, ¡ ™• : 0 . 46 L § 0 . 025 SQ . PH BRZ GL

	

22526 47350

- 26 214- 1804- 00

	

1 . HEAT SI NK, ELEC : RECTI FI ER

	

80009 214- 1804- 00

( ATTACHI NG PARTS)

- 27 210- 0457- 00

	

1 . NUT, PLAI N, EXT W: 6- 32 § 0 . 312 I NCH, STL

	

83385 OBD

- 28 211- 0578- 00

	

1 . SCREW, MACHI NE : 6- 32 § 0 . 438 1 NCH, PNH STL

	

83385 OBD

- 29 214- 0579- 00

	

7 . TERM. , TEST PT : BRS CD PL

	

80009 214- 0579- 00

- 30 344- 0154- 00

	

4 . CLI P, ELECTRI CAL : F OR 0 . 25 I NCH DI A FUSE

	

80009 344- 0154- 00

159- 0040- 00

	

1 . FU SE , CARTRI DGE : 3 AG, 0 . 7A, SLOW- BL OW

	

71400 MDL 7/ 10

- 31 131- 1895- 00

	

1 . LI NK, TERM. CONN : 8, 22 AWG, 1 . 5 L

	

80009 131- 1895- 00

352- 0166- 02

	

1 . . CONN BODY, PL, EL : 8 WI RE RED

	

80009 352- 0166- 02

131- 0707- 00

	

2 . . CONNECTOR, TERM. : 22- 26 AWG, BRS´ CU BE GOLD	 22526 47439

131- 1896- 00

	

1 . LI NK, TERM. CONN : 8, 22 AWG, 1 . 5 L

	

80009 131- 1896- 00

352- 0166- 01

	

1 . . CONN BODY, PL, EL : 8 WI RE BROWN

	

80009 352- 0166- 01

131- 0707- 00

	

2 . . CONNECTOR, TERM. : 22- 26 AWG, BRS´ CU BE GOLD	 22526 47439

- 32 175- 0860- 00

	

FT . WI RE, ELECTRI CAL : 5 WI RE RI BBON

	

08261 SS- 0522- 1910610C

- 33 175- 0859- 00

	

FT . WI RE, ELECTRI CAL : 6 WI RE RI BBON

	

08261 SS- 0622- 1910610C

( ATTACHI NG PARTS FOR CKT BD)

- 34 211- 0504- 00

	

6 SCREW, MACHI NE: 6- 32 § 0 . 25 I NCH, PNH STL

	

83385 OBD

- 35 210- 0457- 00

	

1 NUT, PLAI N, EXT W: 6- 32 § 0 . 312 I NCH, STL

	

83385 OBD

- 36 211- 0008- 00

	

1 SCREW, MACHI NE : 4- 40 § 0 . 25 I NCH, PNH STL

	

83385 OBD

REV C, MAR 1979 9- 7

www.valuetronics.com



Repl aceabl e Mec hani cal Par t s- 5440

Fi g . &

I n d ex

	

Te k t r oni x

	

Ser i al / Model No .

	

Mf r
No .

	

Par t No .

	

Ef f

	

Dsco n t

	

q t y 1 2 3 4 5

	

Name & Descr i p t i o n	 Code

	

Mf r Par t Nu mber

9- 8

2- 37 - - - - - - - - - -

	

1 TRANSFORMER: ( SEEzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤800 EPL)

- 38 352- 0198- 00

	

1 . HLDR, TERM CONN : 2 WI RE BLACK

	

80009 352- 0198- 00

- 39 131- 0622- 00

	

2 . CONTACT, ELEC : 0 . 577" L, 28- 32 AWG WI RE

	

22526 46241

( ATTACHI NG PARTS FOR XFMR)

- 40 212- 0515- 00

	

4 SCREW, MACHI NE : 10- 32 § 2 . 250" HEX. HD STL

	

83385 OBD

- 41 166- 0227- 00

	

4 I NS SL V, ELEC: 0 . 187 I D § 1 . 50 I NCH LONG

	

80009 166- 0227- 00
- 42 210- 0812- 00

	

4 WASHER, NONMETAL : #10, FI BER

	

86445 OBD

- 43 220- 0410- 00

	

4 NUT, EXTENDED WA : 10- 32 § 0 . 375 I NCH, STL

	

83385 OBD

380- 0490- 00 §’ 080000 ’ 095136

	

1 HOUSI NG, FAN :

	

80009 380- 0490- 00

380- 0545- 00 ’ 095137

	

1 HOUSI NG, FAN : ALUMI NUM

	

80009 380- 0545- 00

( ATTACHI NG PARTS)

211- 0144- 00 §’ 080000 ’ 095136

	

4 SCREW, MACHI NE : 4- 40 § 1 . 312 I NCH, PNH STL

	

83385 OBD

211- 0027- 00 ’ 095137

	

4 SCREW, MACHI NE : 4- 40 § 1 . 50 I NCH, PNH STL

	

83385 OBD

210- 0994- 00 §’ Ÿ80000 ’ 095136 §

	

4 WASHER, FLAT : 0 . 125 I D § 0 . 25" OD, STL

	

86928 5714- 147- 20 •

378- 2027- 01 §’ 080000 ’ 095136 §

	

1 GRI LL, FAN :

	

80009 378- 2027- 01

( ATTACHI NG PARTS)

211- 0018- 00 §’ 080000 ’ 095136 §

	

2 SCREW, MACHI NE : 4- 40 § 0 . 875 PNH, STL

	

83385 OBD

407- 1889- 00 §’ Ÿ80000

	

1 BRACKET, FAN: ALUMI NUM

	

80009 407- 1889- 00

- - - - - - - - - - §’ 080000

	

1 FAN, TUBEAXI AL : ( SEE ’ 800 EPL)

- 44 200- 0772- 02

	

1 COVER, ELEC XFMR : 3 . 125 § 3 . 75 § 0 . 875

	

80009 200- 0772- 02

- 45 333- 1682- 00 ’ 010100 ² 059999

	

1 PANEL, REAR:

	

80009 333- 1682- 00

333- 1682- 05 ’ 060000 ’ 079999

	

1 PANEL, REAR :

	

80009 333- 1682- 05

333- 1833- 02 ’ 080000 ’ 096709

	

1 PANEL, REAR:

	

80009 333- 1833- 02

333- 1833- 04 ’ 096710

	

1 PANEL, REAR:

	

80009 333- 1833- 04

- 46 343- 0315- 00

	

2 CLAMP, XSTR:

	

80009 343- 0315- 00

( ATTACHI NG PARTS FOR EACH)

- 47 210- 0407- 00

	

3 NUT, PLAI N, HEX . : 6- 32 § 0, 25 I NCH, BRS

	

73743 3038- 0228- 402

- 48 342- 0082- 00

	

1 I NSULATOR, PLATE : 0 . 52 SQ § 0 . 015 I NCH THK, AL

	

80009 342- 0082- 00

- 49 343- 0403- 00

	

3 CLAMP, RI M, CLENC: TRANSI STOR

	

80009 343- 0403- 00

( ATTACHI NG PARTS FOR EACH)

- 50 211- 0025- 00

	

1 SCREW, MACHI NE : 4- 40 § 0 . 375 100 DEG, FLH STL

	

83385 OBD

- 51 342- 0082- 00

	

1 I NSULATOR, PLATE : 0 . 52 SQ § 0 . 015 I NCH THK, AL

	

80009 342- 0082- 00

- 52 352- 0293- 00

	

3 HLDR- LENS ASSY :

	

80009 352- 0293- 00

- 53 351- 0286- 01 ’ 010100 ’ 010443

	

3 GUI DE, PL- I N UNI :

	

80009 351- 0286- 01

351- 0286- 02 ’ 010444 ’ 041135

	

3 GUI DE, PL- I N UNI :

	

80009 351- 0286- 02

351- 0286- 04 ’ 041136

	

3 GUI DE, SLI DE: BLACK

	

80009 351- 0286- 04

( ATTACHI NG PARTS)

- 54 211- 0038- 00

	

2 SCREW, MACHI NE : 4- 40 § 0 . 312" 100 DEG, FLH STL

	

83385 OBD

- 55 211- 0101- 00

	

1 SCREW, MACHI NE : 4- 40 § 0 . 25" 100 DEG, FLH STL

	

83385 OBD

- 56 426- 0934- 00 ’ 010100 ’ 079999

	

1 FRAME ASSY, CAB :

	

80009 426- 0934- 00

426- 0934- 01 ’ 080000

	

1 FRAME ASSY, CAB . :

	

80009 426- 0934- 01

- 57 129- 0266- 00

	

1 . POST, ELEC- MECH: 0 . 515 L § 0 . 219 OD, 0 . 219 BRS

	

80009 129- 0266- 00

- 58 131- 1254- 01

	

3 . CONTACT, ELEC : GROUNDI NG

	

80009 131- 1254- 01

( ATTACHI NG PARTS FOR EACH)

- 59 210- 0617- 00

	

1 . EYELET, METALLI C : 0 . 089 OD § 0 . 125" L , BRASS

	

57771 C53- 4

- 60 131- 0707- 00

	

17 CONNECTOR, TERM. : 22- 26 AWG, BRS& CU BE GOLD

	

22526 47439

- 61 131- 0621- 00

	

17 CONNECTOR, TERM: 22- 26 AWG, BRS& CU BE GOLD

	

22526 46231

- 62 175- 0863- 00

	

FT WI RE, ELECTRI CAL : 2 WI RE RI BBON

	

08261 SS- 0222- 1910610C

- 63 ™75- 0860- 00

	

FT WI RE, ELECTRI CAL : 5 WI RE RI BBON

	

08261 SS- 0522- 1910610C

- 64 175- 0855- 00

	

FT WI RE, ELECTRI CAL : 10 WI RE RI BBON

	

08261 SS- 1022( 1061) 0C

- 65 352- 0169- 03

	

1 CONN BODY, PL, EL : 2 WI RE ORANGE

	

80009 352- 0169- 03

- 66 352- Ÿ™63- 05

	

1 CONN BODY, PL, EL : 5 WI RE GREEN

	

80009 352- 0163- 05

- 67 352- 0168- 02

	

1 CONN BODY, PL, EL : 10 WI RE RED

	

80009 352- 0168- 02

- 68 352- 0198- 03

	

1 HLDR, TERM CONN : 2 WI RE ORANGE

	

80009 352- 0198- 03

- 69 352- 0201- 05

	

1 CONN BODY, PL, EL : 5 WI RE GREEN

	

80009 352- 0201- 05

- 70 352- 0206- 02

	

1 CONN BODY, PL, EL : 10 WI RE RED

	

80009 352- 0206- 02
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Co de
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3- 1

	

200- 0728- 04

	

010100zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 059999

	

1 COVER, HDL END:

	

80009 200- 0728- 04

200- 0728- 06 ’ 060000 ’ 094799

	

1 COVER, HDL END:

	

80009 200- 0728- 06

- 2

	

200- 0728- 00 ’ 094800

	

1 COV, HANDL£ END:

	

80009 200- 0728- 00

- 3 367- 0116- 00

	

1 HANDLE, CARRYI NG :

	

80009 367- 0116- 00

( ATTACHI NG PARTS)

- 4

	

212- 0597- 00

	

4 SCREW, MACHI NE : 10- 32 § 0 . 50 I NCH, STL

	

93907 OBD

- 5

	

386- 1624- 00

	

2 PLATE, HDL RTNG: STAI NLESS STEEL

	

80009 386- 1624- 00

- 6

	

386- 1283- 00

	

2 PLATE, HDL MTG: FRONT

	

80009 386- 1283- 00

- 7

	

390- 0193- 00 ’ 010100 ’ 073971

	

1 COVER, SCOPE: LEFT S I DE

	

80009 390- 0193- 00

390- 0469- 00 ’ 073972 ’ 079999

	

1 CAB. SI DE, DSPL : SI DE

	

80009 390- 0469- 00

390- 0469- 01 ’ 080000

	

1 CAB. SI DE, DSPL :

	

80009 390- 0469- 01

214- 0812- 00

	

4 . FASTENER, PAWL :

	

80009 214- 0812- 00

- - - - - - - - - -

	

- . . EACH FASTENER I NCLUDES :

- 8

	

386- 0226- 00

	

1 . . CLAMP, RI M CLENC : SPG STL CD PL

	

80009 386- 0226- 00

- 9

	

386- 0227- 00

	

1 . . STOP, CLP, RI M CL : ACETAL

	

80009 386- 0227- 00

- 10 214- 0604- 00

	

1 . . WASH. , SPG TNSN : 0 . 26 I D § 0 . 47 I NCH OD

	

80009 214- 0604- 00

- 11 214- 0603- 01

	

1 . . PI N, SECURI NG: 0 . 27 I NCH LONG

	

80009 214- 0603- 01

- 12 390- 0192- 00 ’ 010100 ’ 073971

	

1 COVER, SCOPE : RI GHT SI DE

	

80009 390- 0192- 00

390- 0469- 00 ’ 073972 ’ 079999

	

1 CAB. SI DE, DSPL : SI DE

	

80009 390- 0469- 00

390- 0469- 01 ’ 080000

	

1 CAB. SI DE, DSPL :

	

80009 390- 0469- 01

214- 0812- 00

	

2 . FASTENER, PAWL :

	

80009 214- 0812- 00

( EACH FASTENER I NCLUDES)

- 13 386- 0226- 00

	

1 . . CLAMP, RI M CLENC : SPG STL CD PL

	

80009 386- 0226- 00

- 14 386- 0227- 00

	

1 . . STOP, CLP, RI M CL : ACETAL

	

80009 386- 0227- 00

- 15 214- 0604- 00

	

1 . . WASH . , SPG TNSN : 0 . 26 I D § 0 . 47 I NCH OD

	

80009 214- 0604- 00

- 16 214- 0603- 01

	

1

	

. . PI N, SECURI NG: 0 . 27 I NCH LONG

	

80009 214- 0603- 01

- 17 390- 0190- 00 ’ 010100 ’ 073971

	

1 COVER, SCOPE : BOTTOM

	

80009 390- 0190- 00

390- 0470- 00 ’ 073972 ’ 079999

	

1 CAB. BOT, DSPL : BOTTOM

	

80009 390- 0470- 00

390- 0470- 01 ’ 080000

	

1 CAB. BOT, DI SPLAY :

	

80009 390- 0470- 01

214- 0812- 00

	

4 . FASTENER, PAWL :

	

80009 214- 0812- 00

( EACH FASTENER I NCLUDES)

- 18 386- 0226- 00

	

1 . . CLAMP, RI M CLENC : SPG STL CD PL

	

80009 386- 0226- 00

- 19 386- 0227- 00

	

1 . . STOP, CLP, RI M CL : ACETAL

	

80009 386- 0227- 00

- 20 214- 0604- 00

	

1 . . WASH. , SPG TNSN : 0 . 26 I D § 0 . 47 I NCH OD

	

80009 214- 0604- 00

- 21 214- 0603- 01

	

1 . . PI N, SECURI NG: 0 . 27 I NCH LONG

	

80009 214- 0603- 01

- 22 348- 0073- 00

	

2 . SPT PI VOT, FLI P : LEFT FRONT AND RI GHT REAR

	

80009 348- 0073- 00

( ATTACHI NG PARTS FOR EACH)

- 23 211- 0532- 00

	

2 . SCREW, MACHI NE : 6- 32 § 0 . 75 I NCH, FI LH STL

	

83385 OBD

- 24 210- 0457- 00

	

2 . • U¤ , ¡ L‘ ™• , • §¤ W: 6- 32 § 0 . 312 I NCH, STL

	

83385 OBD

- 25 348- 0208- 00

	

2 . FOOT, CABI NET : LEFT FRONT AND RI GHT REAR	 80009 348- 0208- 00

- 26 348- 0074- 00

	

2 . SPT PI VOT, FLI P: RI GHT FRONT AND LEFT REAR

	

80009 348- 0074- 00

( ATTACHI NG PARTS FOR EACH)

- 27 211- 0532- 00

	

2 SCREW, MACHI NE : 6- 32 § 0 . 75 I NCH, FI LH STL

	

83385 OBD

- 28 210- 0457- 00

	

2 . NUT, PLAI N, EXT W: 6- 32 § 0 . 312 I NCH, STL

	

83385 OBD

- 29 348- 0207- 00

	

2 . FOOT, CABI NET : RI GHT FRONT AND LEFT REAR

	

80009 348- 0207- 00

- 30 348- 0275- 00

	

1 FLI PSTAND, CAB . :

	

80009 348- 0275- 00

- 31 361- 0388- 00

	

1 SPACER, PLATE :

	

80009 361- 0388- 00

( ATTACHI NG PARTS)

- 32 212- 0008- 00

	

2 SCREW, MACHI NE : 8- 32 § 0 . 500 I NCH, PNH STL

	

83385 OBD

- 33 361- 0388- 00

	

1 SPACER, PLATE :

	

80009 361- 0388- 00

( ATTACHI NG PARTS)

- 34 212- 0105- 00

	

2 SCREW, EXT RLV : 8- 32 § 0 . 312 I NCH, HEX HD STL

	

80009 212- 0105- 00

- 35 210- 0008- 00

	

2 WASHER, LOCK : I NTL, 0 . 172 I D § 0. 331" OD, STL

	

78189 1208- 00- 00- 0541C

- 36 343- 0256- 00

	

2 RTNR BLK, SCOPE :

	

80009 343- 0256- 00

( ATTACHI NG PARTS FOR EACH)

- 37 211- 0531- 00

	

2 SCREW, MACHI NE : 6- 32 § 0 . 375, FI L, STL

	

83385 OBD
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F i g . &zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
"

	

I nd ex

	

Te k t r o n i x

	

Ser i al / Mod el No .

	

Mf r

No .

	

Par t No .

	

E f f

	

Dscont

	

Qt y 1 2 3 4 5

	

Name & Descr i p t i on

	

Code

	

Mf r Par t Numb er

4- 1

	

351- 0195- 00

	

1 SLI DE, DWR, EXT : SLI DE, PAI R( RACKMOUNT ONLY)

	

06666 C719

- 2

	

351- 0104- 00

	

1 SLI DE SECT . , DWR: PAI R

	

06666 C- 720- 2
( ATTACHI NG PARTS)

- 3

	

212- 0004- 00

	

6 SCREW, MACHI NE : 8- 32- § 0 . 312 - I NCH, PNH STL

	

83385 OBD

210- 0858- 00

	

6 WASHER, FLAT : 0 . 500 OD § 0 . 171 I D § 0 . 063 ¤—š

	

80009 210- 0858- 00
- ¨ -

- 4

	

407- 0899- 03 ’ 010™00 ’ 059999

	

1 BRACKET , RACK MT : RI GHT

	

80009 407- 0899- 03
407- 0899- 00 ’ 060000

	

1 BRACKET , RACK MT : ALUMI NUM

	

80009 407- 0899- 00
( ATTACHI NG PARTS)

- 5

	

212- 0040- 00

	

2 SCREW, MACHI NE : 8- 32 § 0 . 375 100 DEG, FLH STL

	

83385 OBD

- 6

	

407- 0899- 00

	

1 BRACKET , RACK MT : ALUMI NUM

	

80009 407- 0899- 00

( ATTACHI NG PARTS)

- 7

	

212- 0040- 00

	

2 SCREW, MACHI NE : 8- 32 § 0 . 375 100 DEG, FLH STL

	

83385 OBD .

- 8

	

390- 0191- 00 ’ 010100 ’ 073971

	

™ COVER, SCOPE : RI GHT SI DE

	

80009 390- 0191- 00

390- 0502- 00 ’ 073972 ’ 079999

	

1 CAB. S I DE, DS PL : RI GHT , RACK

	

80009 390- 0502- 00
390- 0502- 01 ’ 080000

	

1 CAB. S I DE, DSPL : RI GHT

	

80009 390- 0502- 01
390- 0192- 01 ’ 010100 ’ 073831

	

1 COVER, SCOPE : RI GHT SI DE

	

80009 390- 0192- 01
390- 0471- 01 ’ 073832

	

1 COVER, DI SPLAY: RI GHT SI DE BENCH W/ LATCH	 80009 390- 0471- 01
214- 0812- 00

	

2 . FASTENER, PAWL :

	

80009 214- 0812- 00
( EACH FASTENER I NCLUDES)

- 9

	

386- 0226- 00

	

1

	

. CLAMP, RI M CLENC: SPG STL CD PL

	

80009 386- 0226- 00
- 10 386- 0227- 00

	

1 . . STOP, CLP, RI M CL: ACETAL

	

80009 386- 0227- 00

- 11 214- 0604- 00

	

1 . . WASH. , SPG TNSN: 0 . 26 I D § 0 . 47 I NCH OD

	

80009 214- 0604- 00

- 12 214- 0603- 01

	

1 . . PI N, SECURI NG: 0 . 27 I NCH LONG

	

80009 214- 0603- 01

- 13 390- 0194- 00 ’ 010100 ’ 073971

	

1 COVER, SCOPE : LEFT SI DE

	

80009 390- 0194- 00

390- 0503- 00 ’ 073972 ’ 079999

	

™ CAB. S I DE, DSPL : LEFT , RACK

	

80009 390- 0503- 00

390- 0503- 01 ’ 080000

	

1 CAB. S I DE, DSPL : LEFT , RACK

	

80009 390- 0503- 01

390- 0193- 01 ’ 010100 ’ 073831

	

1 COVER, SCOPE : LEFT SI DE

	

80009 390- 0193- 01
390- 0471- 00 ’ 073832

	

1 COVER, DI SPLAY : LEFT SI DE BENCH W/ LATCH

	

80009 390- 0471- 00

214- 0812- 00

	

2 . FASTENER, PAWL :

	

80009 214- 0812- 00
( EACH FASTENER I NCLUDES)

- 14 386- 0226- 00

	

1 . . CLAMP, RI M CLENC: SPG STL CD PL

	

80009 386- 0226- 00
- 15 386- 0227- 00

	

1 : . STOP, CLP, RI M CL: ACETAL

	

80009 386- 0227- 00
- 16 214- 0604- 00

	

1

	

. WASH . , SPG TNSN: 0 . 26 I D § 0 . 47 I NCH OD

	

80009 214- 0604- 00
- 17 214- 0603- 01

	

1

	

. PI N, SECURI NG: 0 . 27 I NCH LONG

	

80009 214- 0603- 01

- 18 390- 0222- 00 ’ 010100 ’ 073971

	

2 COVER, SCOPE : BOTTOM

	

80009 390- 0222- 00

390- 0505- 00 ’ 073972 ’ 079999

	

2 CAB . BOT , SCOPE :

	

80009 390- 0505- 00

390- 0505- 01 ’ 080000

	

2 CAB . BOT , SCOPE :

	

80009 390- 0505- 01
214- 0812- 00

	

4 . FASTENER, PAWL :

	

80009 214- 0812- 00

( EACH FASTENER I NCLUDE S)
- 19 386- 0226- 00

	

1 . . CLAMP, RI M CLENC: SPG STL CD PL

	

80009 386- 0226- 00
- 20 386- 0227- 00

	

1 . . STOP, CLP, RI M CL : ACETAL

	

80009 386- 0227- 00
- 21 214- 0604- 00

	

1 . . WASH. , SPG TNSN: 0 . 26 I D § 0. 47 I NCH OD

	

80009 214- 0604- 00
- 22 214- 0603- 01

	

1

	

. PI N, SECURI NG: 0 . 27 I NCH LONG

	

80009 214- 0603- 01
- 23 361- 0389- 00

	

2 SPACER, PLATE :

	

80009 361- 0389- 00

( ATTACHI NG PARTS FOR EACH)

- 24 212- 0103- 00

	

3 SCREW, MACHI NE : 8- 32- § 0. 375 HEX HD , STL

	

77250 OBD

- 25 210- 0008- 00

	

5 WASHER, LOCK: I NTL, 0 . 172 I D § 0 . 331" OD, STL	 78189 1208- 00- 00- 0541C

¹
¹
¹
¹ ¹

REV ’ , AUG1979
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STANDARD ACCESSORI ES

a

	

Fi g . &
I nd ex

	

Te k t r oni x

	

Ser i al / Mo del No .

	

Mf r
No .

	

Par t No .

	

Ef f

	

Dsco n t

	

Qt y 1 2 3 4 5

	

Name & Descr i pt i on

	

Code

	

Mf r Par t Nu mber

¹
¹
¹
¹
¹
¹
¹ ¹
¹
¹
¹
¹
¹
¹
¹ ¹¹
¹

070- 2139- 01

	

1 MANUAL, TECH : I NSTRUCTI ON

	

80009 070- 2139- 01
020- 0422- 00

	

1 ACCESSORY PKG: SCOPE ACCESSORY KI T

	

80009 020- 0422- 00

REV ‘ , MAR 1979 5440 SI NGLE- BEAMOSCI LLOSCOPE
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MANUAL CHANGE I NFORMATI ON

At Te k t r on i x, we cont i nual l y st r i ve t o k ee p up wi t h l at est el ect r oni c devel opment s
by add i ng ci r cui t and comp onent i mp r ovement s t o our i nst r ument s as soon as t hey
a r e d evel op ed an d t est ed .

Somet i mes, d ue t o pr i nt i ng an d sh i pp i ng r e q ui r ement s, we can' t get t hese
changes i mme d i at el y i nt o p r i nt e d manual s . Hence, your manual may cont ai n new
change i nf or mat i on on f ol l owi ng p ages .

Asi ngl e change may af f ect sever al sect i ons . Si nce t he c hange i nf or mat i on s heet s
ar e ca r r i e d i n t he manual u nt i l al l changes ar e p er ma nent l y ent er e d , some
d up l i cat i on may occur . I f no s uch c hange pages ap pear f ol l owi n g t h i s page, yo ur
manual i s cor r ect as p r i nt e d .

SERV I CEzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• Ÿ¤•

Beca u se of t he uni ver sal p ar t s p r ocur ement p r obl em, some el ect r i cal p ar t s i n your
i nst r ument may be d i f f er ent f r omt hose d escr i bed i n t he Re p l aceabl e E l ect r i cal Par t s
L i st . The par t s used wi l l i n no way al t er or comp r omi se t he per f or mance or r el i ab i l i t y
of t h i s i nst r ument . They ar e i nst al l e d wh en necessar y t o ensur e p r o mpt del i ver y t o
t he cust omer . Or d er r epl acement par t s f r om t he Repl aceabl e El ect r i cal Par t s L i st .

www.valuetronics.com



CAL I BRATI ON TEST EQUI PMENT REPLACEMENT

Cal i br at i on Test Eq ui pment Ch ar t

Th i s c h ar t compar es TM 500 pr o du ct per f or mance t o t h at of o l d er Tekt r oni x e q ui pme n t . Onl y t h ose

c h ar act e r i st i cs wh er e si gni f i cant s p eci f i cat i on di f f e r ences occ u r , ar e l i st ed . I n some cases t h e new i n st r u ment

may not bezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± t ot al f un ct i onal r epl acement . Ad d i t i onal su pp or t i nst r ument at i on may be nee de d o r a change i n

cal i br at i o n pr oce dur e may be necessa r y .

DM 501 r epl aces 7D13

PG 501 r epl aces 107

108

PG 502 r epl aces 107

108
111

PG508 r epl aces 114

115
2101

PG 506 r ep l aces 106

06Ä- 0502- 01

SG 503 r e p l aces 190,

190A, 190B

191
067- 0532- 01

181
184

2901

Compa r i son of Mai n Ch ar act er i st i cs

PG 501 - Ri set i me l ess t h a n

3 . 5 ns i n t o 50 © .

PG 501 - 5 V out p ut pul se;

3 . 5 ns Ri set i me

PG 502 - 5 V out p u t
PG 502 - Ri set i me l ess t h an

1 ns ; 10 ns
Pr et r i gger pu l se
del ay

Pe r f or ma nce of r ep l acement e q ui pment i s t h e same o r

b et t e r t ha n eq u i pment bei ng r e p l ace d .

SG 504 r epl aces
067- 0532- 01

	

SG 504 - Fr eq uency r ange
245 MHz t o 1050 MHz .

067- 0650- 00
TG 501 r e p l aces 180,

18 ©‘

	

TG 501 - Tr i gger out put -
sl aved t o ma r k er
o ut p u t f r om 5 sec
t h r ough 100 ns. One
t i me- mar k can be
gener at e d at ± t i me .

TG 501 - Tr i gger o ut p u t -
sl ave d t o mar k et

o ut p u t f r om 5 sec
t hr o u gh 100 ns . One
t i me- mar k ca n be
gener at e d at ± t i me .

TG 501 - Tr i gge r o u t p ut -
sl ave d t o mar k er

out pu t f r om 5 sec
t h r o u g h 100 Às .
One t i me- ma r k can

be gener at ed at

± t i me .

107 - R i set i me l ess t h a n

3 . 0 · 5 i nt o 50 ©.

108 - 10 V out p ut p u l se
1 ns R i set i me

108 - 10 V out p ut
111 - Ri set i me 0 . 5 Às ; 30

t o 250 ns
Pr et r i gger p ul se
del ay

PG506 - Posi t i ve- goi n g

	

106 - Posi t i ve a n d Negat i ve-
t r i gge r ou t p ut si g-

	

goi n g t r i gge r out put

· ±™ at l east 1 V;

	

si gnal , 50 ns a nd 1 V;

Hi g h Amp l i t ude out -

	

Hi g h Amp l i t ude out p ut ,

p ut , 60 V. 100 V.

PG506 - Does not have

	

0502- 01 - Compar at o r out p ut

c h opped f eat ur e.

	

can be al t er nat el y
c h o p pe d t o ± r ef e r -
ence vol t age .

SG 503 - Ampl i t ud e r ange

	

19013 - Ampl i t u de r ange 40 mV

5mV t o5 . 5 V Á - Á .

	

t o 10 V ¡ - Á .

SG 503 - Fr eq ue n cy r an ge

	

0532- 01 - Fr eq uency r ange

250 kHz t o 250 MHz .

	

65 MHz t o 500 MHz.

0532- 01 - Fr eq u ency r ange
65 MHz t o 500 MHz .

180 ‘ - Tr i gger pul ses 1, 10,
100 Hz ; 1, 10, an d

100 kHz . Mul t i p l e
t i me- mar k s ca n b e
gener at ed si mu l t a n -
eo u sl y .

181 - Mu l t i p l e t i me- mar k s

184- Separ at e t r i gger
p u l ses of 1 an d 0 . 1
sec ; 10, 1, an d 0. 1
ms ; 10 and 1 ¼s .

2901 - Separ at e t r i gger
p u l ses, f r om5 sec
t o 0. 1 ¼s . Mu l t i p l e
t i me- ma r k s can be
gene r at ed si mul t an-

eousl y .

NOTE Al l TM500 ge ner at o r ou t p ut s a r e shor t - pr oof . Al l TM500 pl u g- i n i nst r u ment s r e qui r e TM 500- Se r i es Power Modul e .

REV ’ , JUN 1978

¹
¹
¹
¹
¹

¹ ¹
¹
¹
¹
¹
¹
¹
¹

¹ ¹
¹

www.valuetronics.com



¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

TeJdmni x@

	

MANUAL CHANGE I NFORMATI ON
¿¿¹ É±ÀÄµ¿¤¿µÇcµÅµ· ¹ cµ

	

Dat e :

	

2- 29- 80

	

Chan ge Re fer en ce :

	

œ39493

0

	

Pr od u ct :

	

5440 and 5441

	

Manual Pa r t No . :

	

SEE BELOW

EFF SN ’ 097410 ( 5440) 070- 2139- 01

EFF SN ’ 093646 ( 5441) 070- 2140- 00

REPLACEABLE ELECTRI CAL PARTS CHANGES

CHANGE TO:

Ii t

	

Q148

	

151- 0434- 00 TRANS I STOR: S I LI CON, PNP

Q165 151- 0434- 00 TRANS I STOR: S I LI CON, PNP

DESCRI PTI ON

Page 1 of 1

www.valuetronics.com
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EFF ALL SN

czyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿ÉÅÀÀÄµ° Ä¿µÇcµÅµ· ÅCµ

	

Dat e :

	

3- 13- 80

	

Cl ¹ ange Re f e r e nce :

	

04/ 380

Pr odu ct :

	

5440 and 5441 Osci l l osco p es

	

Manual Par t No . :

	

see be l ow

5440 ( 070- 2139- 01) See page 5- 12

Al l r ef er en ces t o Q1052

CHANGE TO : Q1040

MANUAL CHANGE I NFORMATI ON

81118
VERTI CAL
SPACI NG

DESCRI PTI ON

TEXT AND I LLUSTRATI ON CHANGES

5441 ( 070- 2140- 00) See Adj u st men t Reado u t Ci r cui t Boa r d t ab page

Thi s i l l ust r at i on s hows t h e l ocat i o n o f Q1040 :

81110

	

G1040 81006
HORI ZONTAL

	

CHARACTER
POSI TI ONI NG

	

SCAN

www.valuetronics.com
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