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Type 576

Fi g. 1- 1 . Type 576 Cur ve Tr acer .
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The Ty pe 576 Cur ve Tr acer i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± dynami c semi cond uct o r

t est er wh i ch al l ows d i s p l ay a nd measur ement of c har act e r i s-

t i c cur ves of ± var i et y of t wo an d t hr ee t er mi nal d evi ces

i ncl ud i ng bi pol ar t r ansi st o r s, f i el d ef f ect t r ansi st or s, MOS-

FETs, si l i con cont r ol l ed r ect i f i er s an d uni j unct i on t r ansi s-

t or s . ‘ va r i et y of possi bl e measur ement s i s avai l abl e usi ng

ei t her gr ounded emi t t er or g r ounded base conf ¯ g ¹ ¹ r at i ons.

The i nst r ument has avai l abl e ei t her an AC or ± DC col l ect o r

su pp l y vol t age r angi ng f r om 0 t o ±1500 vol t s . The st ep

gener at or pr oduces ei t her cur r ent or vol t age st eps, wh i ch

may be app l i ed t o ei t her t he base t er mi nal or t he emi t t er

t er mi nal of t he devi ce un der t est . St ep gener at or out put s

r ange f r om 5 · ‘ t o 2 ‘ i n t he cur r ent mo de, an d f r om 5

mV t o 40 V i n t he vol t age mo de . The st eps may al so be

pr oduced as shor t d ur at i on pul ses . Cal i br at ed st ep of f set

al l ows of f set t i ng t he st ep gener at o r out put ei t her posi t i ve

or negat i ve . The ver t i cal di s pl ay amp l i f i er measur es ei t her

col l ect or cur r ent or l eakage cur r ent wi t h ± maxi mum

d ef l ect i on f act or of 1 · ‘ / di vi si on when maki ng ± l eakage

TABLE 1- 1
ELECTRI CAL CHARACTERI STI CS

Col l ect or Suppl y

I Col l ect or Suppl y Maxi mum Co nt i nuous Peak Cur r ent Ope r at i ng
Ti me vs Dut y Cycl e and Ambi ent Temper at ur e . Wi t h t he PEAK
POWER WATTS at 50 onl y, t he f ol l owi ng l i mi t at i ons appl y : Maxi -
mumcont i n uous oper at i ng t i me at r at ed c ur r ent ( 100%dut y cycl e)
i nt o ± shor t ci r c ui t i s 20 ni i nut es at 25 Cambi ent , o r 10 mi nut es at
40°C ambi ent . Al t er n at i vel y dur y cycl e may be l i mi t ed t o 50%at
25 °C ambi ent or 25%at 40°Camb i e nt . ( ‘ no r mal f a mi l y of cur ves
f or ± t r ansi st or wi l l pr odu ce ± du t y cycl e ef f ect t o 50%or l ess even
i f oper at ed co nt i nuousl y . ) Over di ssi pat i on of t he col l ect or suppl y
wi l l t empor a r i l y shut i t of f and t ur n on t he yel l ow COLLECTOR
SUPPLY VOLTAGE DI SABLED l i g ht . • ¿ damage wi l l r esu l t .

SECTI ON 1
SPECI FI CA¤™Ÿ•

Change i nf or mat i on, i f any, af f ect i ng t h i s sect i on wi l l be f ound at t he r ear of t he manual .

measur ement . The hor i zont al d i spl ay amp l i f i er al l ows meas-

ur ement of bot h col l ect or an d base vol t age .

The f ol l owi ng el ect r i cal an d envi r onment al c har act er i s-

t i cs ar e val i d f o r i nst r ument s oper at ed at an ambi ent t em-

pe r at u re of f r om +1 Á° C t o +40° C af t er an i ni t i al É± r œ¹ ¹ Á

per i o d of 5 mi nut es, when p r evi ousl y cal i br at ed at ± t em-

per at ¹ ¹ r e of +25° C ±5 ° C. Sect i on 5, Pe r f or mance Check

an d Cal i br at i on Pr ocedur e, gi ves ± pr ocedur e f or c hecki ng

an d adj ust i ng t he Ty pe 576 wi t h r es pect t o t he f ol l owi ng

speci f i cat i on .

The Ty pe 576 MOD 301W i s ± st an dar d Ty pe 576 wi t h -

out t he Rea dout Assembl y . Al l t he i nf or mat i on cont ai ned
i n t h i s manual per t ai ni ng t o t he R eadout Assembl y and i t s
oper at i on s houl d be di s r egar ded when used i n co nj unct i on
wi t h ± mo d i f i ed i nst r ument .

Maxi mum Pea k

Cu r r ent ( Nor mal

Mode) ¹

Pea k Cur r ent ( St e p

Ge ner at or i n Pul sed

St eps Mode)

Mi ni mumSer i es

Resi st ance

Maxi mumSe r i es

Resi st ance

Ser i es Resi st ance

Avai l abl e

Pea k Power Wat t s
Set t i ngs

Saf et y I nt e r l oc k

Type 576

10 ‘

	

2 ‘

	

0 . 5 ‘

	

0 . 1 ‘

At l east At l east At l east At l east

20A

	

4 ‘

	

1 ‘

	

0. 2 ‘

0. 3 ©

	

6. 5 0

	

140 ©

	

3 k©

65 k©

	

1 . 4 œ© 6. 5 œ© 6. 5 œ©

0. 3 ©, 1 . 4 ©, 6. 5 ©, 30 ©, 140 ©,

650 ©, 3 k ©, 14 k©, 65 k©, 300

k ©, 1 . 4 œ© an d 6. 5 œ© , al l wi t h i n

5° /¿ or 0 . 1 ©.

0 . 1 W, 0. 5 W, 2. 2 W, 10 W, 50 W

and 220 W. Der i ved f r om nomi nal

peak open ci r cui t col l ect or vol t ages

an d nomi nal ser i es r esi st ance val ues

at n omi nal l i ne vol t age .

When MAX PEAK VOLTS swi t c h i s

set t o ei t her 75, 350 or 1500, ± p r o-

t ect i ve box must be i n pl ace over

t est t er mi nal s an d i t s l i d cl osed be-

Char act er i st i c Per f or mance

Sweep Modes Nor mal mode : AC ( at l i ne f r e-
quency) ; posi t i ve- or negat i ve- goi ng
f ul l wave r ect i f i ed AC.

DC mo de : p osi t i ve o r negat i ve DC .

DC Mo de Ri pp l e • ¿ - l oa d : 2° /¿ or l ess of vol t age, or

0. 1 %or l ess of f u l l r ange vol t age .

Vol t ages

Acc ur acy Pea k open ci r cui t vol t ages on al l
r anges wi t h i n +35%and - 5%.

Ranges 15 V 75 V 350 V 1500 V
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Speci f i cat i on- Type 576

L oo p i ng Comp ensat i on

f or e vol t age can be app l i e d . Amber

l i g ht on i nd i cat es i nt er l oc k i s open ;

Red l i ght on i n d i cat es vol t age i s be-

i ng app l i e d t o t est t e r mi nal s .

Cancel s st r ay capaci t ance bet ween

col l ect or t est t er mi nal an d gr ound

i n St an d a r d Test F i xt ur e an d al l

St anda r d Test Fi xt ur e Accessor i es .

St ep Gener at or

2Cont i n uozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÅs DC Out put vs Ti me, Temper at ur e and Dut y Cycl e . 2‘
cont i nu ous DC out put can be ac h i eve d f o r an un l i mi t ed per i od up
t o 30°C ambi e nt . Bet wee n 300Cand 40° Camb i ent , 2‘ co nt i nuo us
DC oper at i o n shou l d be l i mi t ed t o 15 mi nu t es or l i mi t ed t o ± 50%
dut y cycl e or l ess . ‘ f ami l y of st eps ( such as 10 st eps at 200 mA per
st ep) wi l l au t omat i cal l y r educe t he du t y cycl e t o 50%even i f gener a-
t ed co n t i nu ou sl y . Exceedi ng t he r at i ng wi l l t emporar i l y shut of f
power t o t he en t i r e i nst r ument but no damage wi l l r esu l t .

Ri ppl e Pl us Noi se 0. 5%¿ or l ess of AMPLI TUDE swi t c h

set t i ng or 4 · ‘ , pea k t o peak.

Vol t age Mod e

AMPL I TUDE 50 mV t o 2 V, i n 1- 2- 5 seq uence.

Swi t ch Range

Maxi mumVol t age 20 t i mes AMPLI TUDE swi t c h set -

( St eps an d Ai d i ng t i ng .

Of f set )

Maxi mumCur r ent At l east 2 ‘ at 10 V or l ess, d e-

( St e p s and Ai di ng r at i ng l i near l y t o 10 mA at 40 V.

Of f set )

Shor t Ci r cui t Cur - 20 mA, 100 mA, 500 mA, +100%-
r ent L i mi t i ng ( St eps 0° /¿ ; 2 ‘ +50%¿ - 0° /¿ ; as sel ect ed by

an d Ai d i ng Of f set ) CURRENT L I MI T swi t c h .

Maxi mu mOp p osi ng 10 t i mes AMPLI TUDE swi t ch set -

Of f set Vol t age i ng .

Maxi mu mOpp osi ng L i mi t ed bet wee n 10 mA and 20

Cur r ent mA

R i pp l e Pl us Noi se 0. 5%¿ or l ess of AMPL I TUDE swi t ch

set t i ng, or 2 mV, p ea k t o peak .

St ep R at es ( Fr ont p an el RATE but t on l abel s i n

pa r ent heses . ) 1 t i mes ( . 5§ ) , 2 t i mes

( NORM) an d 4 t i mes ( 2 § ) l i ne f r e-

q uency . St eps occu r at zer o col l ec-

t or vol t age when . 5 § or NORM

RATE but t ons ar e p r esse d , and al so

at peak vol t age when 2§ RATE

but t on i s p r esse d . St ep s occur at

col l ect or vol t age p eak an d at

nor mal r at e when . 5 § and 2§ .

RATE but t ons ar e p r esse d t oget her .

Pul sed St eps Pu l sed st ep s 80 ¼s or 300 ¼s wi d e

wi t h i n +20° / ¿ , - 5° / ¿ p r o d uced when-

eve r one of t he PULSED STEPS
but t ons i s p r essed . Pul se d st ep s can

be p r od u ce d onl y at nor mal an d . 5

t i mes nor mal r at es . Col l ect or

Suppl y mode aut omat i cal l y be-

comes DC when ei t her t he 300 ¼s

or 80 ¼s PULSEDSTEPS but t on i s

p r essed unl ess POLARI TY swi t c h i s

set t o AC. I f t he 300 ¼s and 80 ¼s

PULSED STEPS but t ons ar e p r ess-

ed t oget her , 300 ¼s pul sed st eps ar e

p r o d uced , but col l ect o r su pp l y

mo de does not change .

4ccur acy ( Cu r r ent or

Vol t age St ep s, I ncl ud -

ng Of f set )

I ncr ement al Wi t h i n 5% b et ween any t wo st eps,

Accur acy wi t hout . 1 § STEP MULT but t on

pr esse d ; wi t h i n 10%¿ wi t h . 1 § STEP

œULT bu t t on p r esse d .

Absol ut e Wi t h i n 2° /¿ of t ot al out p ut , i ncl ud -

Accu r acy i ng any amou nt of of f set , or 1° /¿ of

AMPLI TUDE swi t ch set t i ng, whi c h-

ever i s g r eat er .

St ep ( Cur r ent or One t i mes or 0 . 1 t i mes ( wi t h . 1X

Vol t age) Amp l i t ud es STEP MULT but t on p r esse d ) t he

AMPL I TUDE swi t c h set t i ng .

DFFSET MULT Con- Co nt i nuousl y va r i abl e f r om CI t o 10

t r ol R ange t i mes AMPLI TUDE swi t c h set t i ng,

ei t her ai d i ng or op p osi ng t he st ep

ge ner at or p ol a r i t y .

Cur r ent Mode

AMPL I TUDE 200 mA t o 50 · ‘ , i n 1- 2- 5 se-

Swi t ch Range quence .

Maxi mumCu r r ent 20 t i mes AMPLI TUDE swi t ch set -

( St e p s and Ai d i ng t i ng, exce p t 10 t i mes swi t c h set t i ng

Of f set ) 2 when swi t c h i s set t o 200 mA, an d

15 t i mes swi t c h set t i ng when t he

swi t c h i s set t o 100 mA.

Maxi mumVol t age At l east 10 V.

( St e ps an d Ai d i ng

Of f set )

Maxi mum Opposi ngA Wh i c hever i s l ess : 10 t i mes AMPL I -

Of f set Cur r ent TUDE swi t ch set t i ng, or bet ween

10 mA an d 20 mA.

Maxi mum Op posi ng Bet ween 1 V an d 3 V.

Vol t age
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St eps an d Of f set

Pol ar i t y

St ep Fami l i es

Number of St eps

Cor r esponds wi t h col l ect or supp l y

pol a r i t y ( posi t i ve goi ng when PO-

LARzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™¤¥ swi t ch i s set t o AC) when

t he POLARI TY I NVERT but t on i s

r el eased . I s opposi t e col l ect or su p -

p l y pol a r i t y ( negat i ve- goi ng i n AC)

when ei t her t he POLARI TY I N-

VERT but t on i s p r essed or t he

Lead Sel ect or swi t c h i s set t o BASE

GROUNDED. I f Lead Sel ect or

swi t c h i s set t o BASE GROUND-

ED, POLARI TY I NVERT but t on

h as no ef f ect on st eps an d of f set

pol ar i t y .

Repet i t i ve f ami l i es of c har act er i st i c

cur ves gener at ed wi t h REP STEP

FAMI LY but t on pr esse d . Si ngl e

f ami l y of c har act er i st i c cur ves gen-

er at ed eac h t i me SI NGLE STEP

FAMI LY but t on i s p r essed .

Ranges f r om 1 t o 10 as sel ect ed by

t he NUMBER OF STEPS swi t c h .

For zer o st eps, pr ess SI NGLE STEP

FAM™ LY but t on .

Di s pl ay Ampl i f i er s

Speci f i cat i o n - Type 576

E xt er nal Hor i - 2¿/¿ 3¿/¿ 4¿/¿ 3¿/¿

zont al ( Thr oug h

I nt e r f ace)

Leakage Col l ect o r

Su pp l y Mode

Ver t i cal Emi t t er 2¿/ ¿ ±1 3¿/¿ ±1 4¿/ ¿ ±1 3¿/ ¿ ±1

Cu r r ent ( VERT- · ‘ · ‘ · ‘ · ‘

I CAL Swi t ch set

bet ween 10 · ‘

an d 2 mA)

Ver t i cal Emi t t er Not App l i cabl e 5¿/¿ ±1 · ‘

Cur r ent ( VERT-

I CAL Swi t c h

set t o 5 · ‘ , 2

· ‘ or 1 · ‘ )

—¿ r ¯ z ¿· t ±™
Col l ect o r or
Base Vol t s
VERTI CA L
swi t c h set t o :

1 ¼‘ or mo r e 2%¿ 3 ¿/¿ 4¿/¿ 3¿/¿

100 · ‘ , 10 Not App l i cabl e 3%¿ pl us

À‘ or 1 · ‘ 0 . 025 V

f o r each

ver t i cal

d i vi si on of

def l ect i on

¿ · t h e

CRT

500 · ‘ , 50 Not App l i cabl e 3%¿ pl us

· ‘ or 5 · ‘ 0. 125 V

f or eac h

ver t i cal

d i vi si on of

d ef l ect i on

¿ À t h e

CRT

200 · ‘ , 20 Not App l i cabl e 3%¿ pl us

· ‘ or 2 · ‘ 0 . 050 V

f or each

ver t i cal

d i vi si on of

d ef l ect i on

of t h e

CRT

St ep Gener at or

Di spl ay

Di sp l ay Accur aci es Di s p l ay magni f i ed ( DI S- Di sp l ay

( ¿¹ '¿¿ f H i g hest On- PLAY OFFSET Sel ec- Unmag-

Sc r een Val ue) f or swi t ch set t o ei t her ni f i ed

VERT § 10 or HORI Z

X10) and of f set be-

t ween

100 an d 35 an d 10 an d

40 di vi - 15 d i vi - 0 d i vi -

si ons i ons si ons

Nor mal an d DC

Col l ect o r Su pp l y

Mo d es

Ver t i cal Col - 2%¿ 3% 4% 3¿/ ¿

l ect or Cu r r ent

E xt e r nal Ve r t - 2%¿ 3%¿ 4%¿ 3%

i cal ( Thr ough

™nt er f ace)

Hor i zont al Col - 2%¿ 3¿/¿ 4%¿ 3¿/¿

l ect or Vol t s

Hor i zont al Base 2% 3%¿ 4%¿ 3%

Vol t s
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Speci f i cat i o n- Type 576

CRT an d Read out

Ver t i cal St ep 3zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿/ ¿ 4¿/ ¿ 5¿/ ¿ 4¿/ ¿

Gener at or

Hor i zont al St ep 3¿/¿ 4¿/¿ 5 ¿/¿ 4¿/¿

Gener at or

Def l ect i on Fact or s

Ver t i cal

Col l ect or Cur r ent 1 ¼‘ / di vi si on t o 2 ‘ / d i vi si on i n

1- 2- 5 se q uence.

Emi t t er Cur r ent 1 · ‘ / d i vi si on t o 2 mA/ d i vi si on i n

1- 2- 5 se q uence.

St ep Gener at or 1 st ep / d i vi si on .

Hor i zont al

Col l ect or Vol t s 50 mV/ d i vi si o n t o 200 V/ di vi si on

i n 1- 2- 5 se q uence

Base Vol t s 50 mV/ di vi si on t o 2 V/ d i vi si on i n

1 2 5 se q uence .

I n put I mped- At l east 100 œ© wi t h HORI ZON-

ance TAL swi t c h set t o 50 mV, 100 mV
an d 200 mV BASE; 1 œ© wi t h i n

2 ¿/¿ wi t h swi t ch set t o . 5 V, 1 Vand
2 V.

St ep Gener at o r 1 st e p / d i vi si on

Maxi mum Di sp l aye d

Noi se

1 ¿/ ¿ or l ess, or

MAX PEAK VOLTS Swi t ch

15 75 350 1500

Ver t i cal

COLLECTOR 1 ‘ 1 ¼‘ 2 ¼‘ 5 ¼‘

EMI TTER 1 · ‘ 1 · ‘ 2 · ‘ 5 · ‘

Hor i zont al

COLLECTOR 5 mV 5 mV 20 mV 200 mV

BASE 5 mV 5 mV 5 mv 5 mV

Cal i br at i on Chec k Wi t h DI SPLAY OFFSET Sel ect or

swi t ch set t o NORM ( OFF ) , s p ot i s

def l ect ed 10 d i vi si ons bot h ver t -

i cal l y an d h or i zont al l y wi t h i n 1 . 5¿/¿

whenever t he CAL but t on i s pr es-

sed .

Wi t h DI SPLAY OFFSET Sel ect or

swi t ch set t o §10 MAGNI FI ER

( ei t her axi s) t he cal i b r at i on s p ot i s

wi t h i n 0. 5¿/¿ of ze r o spot ( p r evi ous

™³ set t o CRT gr at i cul e cent e r )

when CAL but t on i s p r essed .

Ver t i cal an d —¿ r ¯ z- Coar se p osi t i oni ng i n 5 d i vi si on i n-

ont al Posi t i on Cont r ol cr ement s wi t h i n 0 . 1 d i vi si on ; co n-

t i nuous f i ne p osi t i oni ng over at

l east 5 d i vi si ons f or eac h coar se pos-

i t i on .

Di sp l ay Of f set Ver t i cal or Hor i zont al of f set of d i s-

p l ay cent er l i ne val ue up t o 10 d i vi s-

i o ns i n 21 hal f d i vi si on st eps .

Di spl ay Posi t i oni ng Sp ot p osi t i oni ng wi t h c hange i n
Accur acy Usi ng POLARI TY swi t c h set t i ng ( usi ng

POLAR I TY Swi t c h AC posi t i on as r ef er ence) , wi t hi n
0 . 1 d i vi si on of :

Ver t i cal l y Hor i zont al l y

AC Cent er ed Ce nt e r ed

+( • ¡ • ) - 5 d i vi si ons - 5 d i vi si ons

- ( ¡ • ¡ ) +5 d i vi si o ns +5 d i vi si ons

CRT

Ty pe El ect r ost at i c def l ect i o n .

Sc r een Si ze Cal i br at e d ar ea of 10 d i vi si ons by

10 d i vi si ons ; 12 u sabl e di vi si ons

h or i zont al l y ( 1 d i vi si on e qual s 1

cm) .

Ty p i cal Accel - 4000 V
l er at i ng Pot en-

t i al

Rea do u t s Aut omat i c d i gi t al l y l i g h t ed di s p l ay .

Rea d out i s aut omat i cal l y bl an ked i f

r ead i ngs woul d be out si de t he avai l -

abl e r anges or woul d gi ve er r oneous

d i s p l ay .

PERVERT DI V 1 · ‘ t o 20 ‘ cal cul at ed f r omVER-
TI CA L swi t ch set t i ng, DI SPLAY
OFFSET Sel ect or swi t c h set t i ng
and MODE swi t c h set t i ng ( o r § 10
Ver t i cal I nt er f ace I np ut ) .

PER HORI Z DI V 5 mV t o 200 V cal c ul at e d f r om

HORI ZONTAL swi t c h set t i ng an d

DI SPLAY OFFS
E
T Sel ect o r swi t c h

set t i ng

PER STEPS 5 · ‘ t o 2‘ a nd 5 mV t o 20 V cal -

c ul at ed f r om AMPLI TUDE swi t ch

set t i ng and . 1 § STEP MULT b ut -

t on posi t i on ( or X10 St ep I nt er f ace

I n p ut ) .
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² ¿zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAr gmPER DI V

Char act er i st i c

Temper at ur e

Nonoper at i ng

1 ¼t o 500 k cal cul at ed f r omVER-

TI CA L swi t ch set t i ng, DI SPLAY

OFFSET Sel ect or swi t c h set t i ng,

AMPL I TUDE swi t c h set t i ng, . 1X

STEP MULT but t on p osi t i on, §10

Ver t i cal I nt er f ace I n put an d §10

St ep I nt er f ace I n put .

Power Requi r eme nt s

Tabl e 1- 2

ENVI RONMENTAL CHARACTERI STI CS

- 400 Ct o +65° C

I nf or mat i on

Speci f i cat i on- Type 576

TABLE 1- 3

MECHANI CAL CHARACTERI STI CS

Usef ul Oper at i on 0 ° C t o +50 ° C

Speci f i ed Op er at i on +10 ° C t o +40° C

Al t i t u de

Nonoper at i ng To 50, 000 f eet

Oper at i ng To 10, 000 f eet

Vi br at i on

Oper at i ng 15 mi nut es al ong each axi s at 0. 015

i nch wi t h f r eque ncy var i ed f r om

10- 50- 10 c/ s i n 1- mi nut e cycl es .

Th r ee mi nut es at any r esonant

poi nt or at 50 c/ s.

Shoc k

Nonoper at i ng 30 g' s, 1/ 2 si ne, 11 ms d ur at i on, 1

s hoc k p er axi s . Tot al of 6 shoc k s

Tr ans por t at i on 12 i nch p ac k age d r op. Qual i f i ed un-

der t he Nat i onal Saf e Tr a nsi t Com-

mi t t ee t est p r ocedur e 1 ‘ .

Power Connect i on Th i s i nst r ument i s d esi gned f or

oper at i on f r om p ower sour ce wi t h

i t s neut r al at or near gr ound ( ear t h )

pot ent i al . I t i s not i nt ended f o r

o p er at i on f rom t wo phases of

mul t i - phase syst em, or acr oss l egs

of si ngl e- phase, t hr ee wi r e syst em.

I t i s p r ovi ded wi t h ± t h r ee- wi r e

powe r cor d wi t h t hr ee- t er mi nal

pol ar i zed pl ug f or connect i on t o

t he power sour ce . Thi r d wi r e i s

d i r ect l y connect ed t o i nst r ument

f r ame, an d i s i nt ended t o gr ound

t he i nst r ument t o pr ot ect oper at i ng

p er sonnel , as r ecommen ded by

nat i onal an d i nt e r nat i onal saf et y

co des .

L i ne Vol t age Ranges 115 VAC 230 VAC

Low 90 V t o 110 V 180 V t o 220 V

Medi um 104 V t o 126 V 208 V t o 252 V

Hi g h 112 V t o 136 V 224 V t o 272 V

Li ne Fr e quency Range 48 t o 66 Hz

Maxi mumPower 305 W, 3. 2 ‘

Consumpt i on at 115

VAC, 60 Hz

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

Di mensi ons

Hei ght - 15 i nc hes

Wi dt h - 11 3/ 4 i nc hes

De pt h - 23 1/ 4 i nc hes

Wei ght
- 69 l bs .

Fi ni s h

Fr ont Panel ( Type

576 an d St an dar d

Test F i xt ur e)

Anodi zed Al umi num

Cabi net l ue vi nyl pai nt ed al umi num

Tr i m and Rear

Panel

Oat i n f i ni s hed c hr ome
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Gener al

Th i s sect i on of t he i nst r uct i on manual p r ovi des i nf or ma-

t i on necessar y f or oper at i ng t he Ty pe 576 and f or usi ng i t

t o t est va r i ous semi co nd uct or d evi ces . I ncl uded ar e set up

pr oced ur es, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± d escr i pt i on of t he Type 576 cont r ol s and

connect or s, ± d i scussi on of t he t heor y of t he i nst rument , ±

f i r st t i me oper at i on p r oce dur e, and gener al oper at i ng i nf o r -

mat i on . Al so i ncl uded i s ± sect i on d esc r i bi ng t he use of t he

Ty pe 576 f or measu r i ng t he c har act e r i st i cs of var i ous semi -

conduct o r d evi ces .

Cool i ng

SECTI ON 2

OPERA TI NGI NSTRUCTI ONS

Change i nf o r mat i on, i f any, af f ect i ng t h i s sect i on wi l l b e f ound at t he r ear of t he ma nual .

I NI TI AL CONSI DERATI ONS

The Ty pe 576 mai nt ai ns ± saf e oper at i ng t emper at ur e

when oper at ed i n an ambi ent t emper at ur e of 0 ° C ( 122 °

F) . Adequat e cl ear ance on al l si des of t he i nst r ume nt

s hou l d be pr ovi ded t o assur e f r ee ai r f l ow and d i ssi pat i o n of

h eat away f rom t he i nst r ument . ‘ t her mal c ut out i n t he

i nst r ument pr ovi des t her mal p r ot ect i on by d i sconnect i ng

t he p ower t o t he i nst r ument i f t he i nt er nal t emper at u r e

exceeds ± saf e oper at i ng l evel . Power i s aut omat i cal l y

r est o r ed when t he t emper at u r e r et ur ns t o ± saf e l evel . I t

shoul d be not ed t hat t he i nst r ument wi l l t ur n of f un der

ce r t ai n condi t i ons of h i g h col l ect or su pp l y cur r ent out put

or h i g h st ep gene r at or cu r r ent Out put even t hough t he

i nst r ument i s bei ng oper at ed i n an ambi ent t emper at ur e

wh i ch i s wi t h i n t he speci f i e d r ange . See f oot not es i n t he

Speci f i cat i on sect i on f or f ur t her i nf o r mat i on .

Oper at i ng Vol t age and Fr equency

The Ty pe 576 ca n be oper at ed f r om ei t her ± 115- vol t or

± 230- vol t l i ne vol t age sour ce . The L I NE VOLTAGE SE-

LECTOR assembl y, l ocat e d on t he r ear panel , al l ows co n-

ver si on of t he i nst r ument so t hat i t may be oper at ed f r om

one l i ne vol t age or t he ot her . I n add i t i on, t h i s assembl y

changes t he connect i ons of t he p ower t r ansf or mer p r i ma r y

t o al l ow sel ect i on of one of t hr ee r egul at i ng r anges ( see

Tabl e 2- 1) . The assembl y al so i ncl udes t he t wo l i ne f uses .

Wh en t he i nst r ument i s conver t ed f r om 115- vol t t o 230- vol t

oper at i o n or vi ce ver sa, t he assembl y sel ect s t he p r o per f use

t o pr ovi de t he cor r ect p r ot ect i on f or t he i nst r ument .

The Ty pe 576 may be oper at ed f romei t her ± 50 Hz or ±

60 Hz l i ne f r equency . I n or der t o sync hr oni ze t he st ep

ge ner at or wi t h t he col l ect or su ppl y, t he 60 Hz- 50 Hz

swi t c h , l ocat ed on t he Ty pe 576 r ea r p anel bel owt he L I NE

Ty pe 576

VOLTAGE SELECTOR assembl y, must be set t o t he posi -

t i on wh i ch cor r espon ds t o t he l i ne f r equency bei ng u se d .

Use t he f ol l owi ng p r ocedur e t o conver t t h i s i nst r ument

bet ween l i ne vol t ages, r egul at i ng r anges or l i ne f r equenci es :

1 . Di scon nect t he i nst r ument f r om t he p ower sour ce .

TABLE 2- 1

R egul at i ng Ranges

Fi g . 2- 1 . Li ne Vol t age Sel ect or assembl y and 60 Hz - 50 Hz swi t ch
on t he r ear panel ( shown wi t h cover r emoved) .

Regu l at i ng Range

Range Sel ect o r 115 Vol t s 230 Vol t s

Swi t c h Posi t i o n Nomi nal Nomi nal _

LO( swi t c h bar i n 90 t o 110 vol t s 180 t o 220 vol t s

l ef t h ol es)
œ( swi t c h ba r i n 104 t o 126 vol t s 208 t o 252 vol t s

mi dd l e h ol es)
—™ ( swi t c h bar i n 112 t o 136 vol t s 224 t o 272 vol t s

r i ght hol es)
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2- 2

Fi g . 2- 2 . Fr ont - panel cont r ol s, connect or s and r eadout .
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2 . Loosen t h e t wo capt i ve scr ews wh i c h h ol d t h e cover

ont o t he vol t age sel ect or assembl y, t hen pul l t o r emove t he
cover .

3 . To conver t f r om 115- vol t t o 230- vol t l i ne vol t age or
vi ce ver sa, pul l out t he Vol t age Sel ect or swi t c h bar ( see F i g .
2- 1) ; t ur n i t 180° an d p l ug i t bac k i nt o t he r emai ni ng h ol es .
Change t he l i ne- cor d power pl ug t o mat c h t he power - sour ce
r ece pt acl e or usezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 115- t o- 230- vol t adapt er .

4 . To c hange r egul at i ng r anges, pul l out t he Range Se-
l ect or swi t c h bar ( see F i g . 2- 1) sl i de i t t o t he desi r ed posi -
t i on an d pl ug i t bac k i n . Sel ect ± r ange whi c h i s cent er ed
about t he aver age l i ne vol t age t o wh i ch t he i nst r ument i s t o
be connect ed ( see Tabl e 2- 1 ) .

5 . Re- i nst al l t he cover an d t i ght en t he t wo ca pt i ve
scr ews .

6 . To conver t f r om oper at i on wi t h 60 Hz l i ne f r equency
t o oper at i on wi t h 50 Hz l i ne f r equency ( or vi ce ver sa) , sl i de
t he 60 Hz- 50 Hz swi t ch ( see Fi g . 2- 1) t o t he posi t i on wh i c h
coi nci des wi t h t he l i ne f r equency bei ng used.

7 . Bef or e appl yi ng power t o t he i nst r ument , chec k t hat
t he i n d i cat i ng t abs on t h e swi t c h bar s ar e p r ot r u di ng
t hr oug h t he cor r ect hol es i n t he vol t age sel ect or assembl y
cover f or t h e desi r ed l i ne vol t age an d r egul at i ng r ange .

The Ty pe 576 s houl d not be oper at ed wi t h t he Vol t -
age Sel ect or swi t c h or t he Range Sel ect or swi t ch i n
t he wr ong posi t i on f or t he l i ne vol t age app l i ed .
Oper at i on of t he i nst r ument wi t h ei t her of t hese
swi t c hes i n t he wr ong p osi t i on wi l l cause i ncor r ect
oper at i on and may damage t he i nst r ument .

CONTROLS, CONNECTORSANDREADOUT

Al l cont r ol s an d connect or s r equi r e d f or nor mal oper a-
t i on of t he Type 576 ar e l ocat e d on t he f r ont an d r ear
panel s of t he i nst r ument an d on t he f r ont panel of t he
st an dar d t est f i xt ur e ( see F i gs . 2- 2 an d 2- 3) . I n add i t i on,
r eadout of some of t he i nst r ument f unct i ons has been pr o-
vi ded on t he f r ont panel . Fami l i ar i t y wi t h t he f unct i o n an d
use of each of t hese cont r ol s, connect or s an d t he r eadout i s
necessar y f or ef f ect i ve oper at i on of t he i nst r u ment . The
f unct i ons ar e descr i bed i n t he f ol l owi ng t abl e .

Cont r ol s

CAUTI ON

CRT an d Rea dout

I NTENSI TY

	

Cont r ol s br i g ht ness of d i s p l ay .
Cont r ol

F OCUS
Cont r ol

	

pl ay def i ni t i on .
Pr ovi des adj ust ment f or opt i mum d i s-

READOUT

	

Co nt r ol s br i g ht ness of r eadout .

Fi g . 2- 3. Rear - panel cont r ol s .

™ LLUM
Cont r ol

SCALE I LLUM

	

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

Connect or

CAMERA
POWER
Connect or

Readout s

PER VERT

	

Readout i n d i cat es def l ect i on f act or of
DI V Readout

	

ver t i cal d i s p l ay as vi ewed on CRT.

PER HORI Z

	

Rea dout i ndi cat es d ef l ect i on f act or of
DI V Reado ut

	

h or i zont al d i sp l ay as vi ewed on CRT.

PER STEP

Rea dout

² OR gm
PER DI V
Rea dout

VERTI CA L
CURRENT/ DI V
Swi t c h

Oper at i n g I n st r uct i ons- Type 576

Pr ovi des +15 vol t s f or oper at i on of
came r a .

Rea dout i n di cat es ampl i t u de p er st ep
of St ep Gener at or out put .

Rea dout i n di cat es bet a or t r ans-
conduct ance per di vi si on of CRT di s-
pl ay,

Di spl ay Se nsi t i vi t y and Posi t i oni ng

Sel ect s ver t i cal def l ect i on f act or of di s-
p l ay .

COLLECTOR- Nor mal oper at i on
of i nst r ument . Ver t i cal d i s p l ay r e p-
r esent s col l ect or cur r ent . Use bl ac k
uni t s t o d et er mi ne ver t i cal def l ec-
t i on f act or .

2- 3
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Oper at i ng I nst r u ct i ons- Type 576

DI SPLAY OFFSET
Sel ect or Swi t c h

CENTERL I N E

VALUE Swi t c h

HOR I ZONTAL
VOLTS/ DI V
Swi t c h

2- 4

EMI TTER- Oper at i on of i nst r u-

ment wi t h MODE swi t ch set t o
LEAKAGE ( EMI TTER CUR-
RENT) . Ver t i cal d i sp l ay r ep r ese nt s
emi t t e r c ur r ent . Use or ange uni t s t o
det er mi ne ver t i cal d ef l ect i on f act o r .
STEP GEN- St e ps i n d i cat i ng St ep
Gener at or out put ar e di sp l ayed

ver t i cal l y . AMPLI TUDE swi t ch set -

t i ng per d i vi si on det er mi nes ve r t i cal

def l ect i on f act or .

Al l ows sel ect i on of d i sp l ay of f set or

di spl ay of f set an d magni f i cat i on .

NORM ( OFF ) - Di s p l ay of f set i s not
oper abl e .
HORI ZzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ 1- Al l ows h or i zont al d i s-
pl ay t o be of f set u si ng cal i br at ed

CENTERL I NE VALUE swi t ch .
VERT §1- Al l ows ; ver t i cal d i s p l ay
t o be of f set u si ng cal i b r at ed CEN-

TERLI NE VALUE swi t ch .

—ŸR™–

	

X10- Hor i zont al

	

di s p l ay
magni f i ed by 10 t i mes . Al l ows h or i -
zont al d i spl ay t o be of f set usi ng
cal i br at ed CENTERLI NE VALUE
swi t ch.

VERT X10- Ver t i cal d i s p l ay magni -
f i ed by 10 t i mes . Al l ows ve r t i cal
di sp l ay t o be of f set usi ng cal i br at ed

CENTERL I -NE VALUE swi t c h .

( Cl ea r p l ast i c f l ange wi t h number s on
i t ) Pr ovi d es cal i br at ed of f set of di s-
pl ay .

§ 1 ( VERT or HORI Z) - Number ¿·

CENTERL I NE VALUE swi t ch

app ea r i ng i n bl ue wi ndow r ep r e-
sent s number of di vi si ons cent er l i ne
of d i sp l ay i s of f set ei t her ver t i cal l y
or hor i zont al l y f r om zer o of f set
l i ne .
§ 10 ( VERT or HORI Z) - Number
on CENTERLI NE VALUE swi t ch
app ear i ng i n bl ue wi ndow mul t i -
p l i e d by 10 r epr esent s number of
d i vi si o ns ce nt er l i ne of d i s p l ay i s of f -
set ei t her ver t i cal l y or hor i zont al l y
f r om zer o of f set l i ne .

Sel ect s t he hor i zont al d ef l ect i o n f act or
of d i s p l ay .

COLLECTOR- Hor i zont al d i s p l ay

r e p r ese n t s col l ect or vol t age t o
gr ou nd .
BASE- Hor i zont al d i sp l ay r ep r e-

sent s b ase vol t age t o gr ound .
STEP GEN- St eps i n d i cat i ng St ep
Gene r at or out p ut ar e d i sp l ayed

h or i zont al l y . AMPLI TUDE swi t ch
set t i ng per d i vi si o n det e r mi nes h or i -

ZEROBut t on

CAL Bu t t on

DI SPLAY I NVERT I nver t s d i s p l ay ver t i cal l y an d hor i zon-
But t on

	

t al l y about cent er of CRT.

POSI TI ON Swi t c h

	

Pr ovi des coar se posi t i o ni ng of h or i zon-
( Hor i zont al )

	

t al d i s p l ay .

F I NE POSI TI ON

	

Pr ovi d es f i ne p osi t i oni ng of hor i zont al
d i s p l ay .Cont r ol

( Hor i zont al )

POSI TI ONSwi t c h

	

Pr ovi d es f i ne
( Ver t i cal ) d i sp l ay .

zo nt al def l ect i o n f act or .

Pr ovi des ± ze r o r ef er ence f or t he d i s-
p l ay .

NORM- When DI SPLAY OFFSET
sel ect or swi t ch i s set t o NORM
( OFF) , ZERO but t on p r ovi d es
poi nt on CRT of ze r o ver t i cal an d

h or i zont al def l ect i on f or adj ust i ng
posi t i o n cont r ol s .

DI SPLAY OFFSET- When DI S-
PLAY OFFSET Sel ect or swi t c h i s
i n one of f o ur d i s p l ay of f set p osi -
t i ons, ZERO but t on p r ovi d es r ef -
er ence poi nt on CRT whi c h must
be posi t i oned t o ver t i cal ce nt e r l i ne
( hor i zont al of f set ) or t o hor i zont al
cent er l i ne ( ver t i cal of f set ) t o i nsur e
t hat t he CENTERL I NE VALUE
swi t c h set t i ng app l i es t o ce nt e r l i ne .

( Shoul d al ways be c hec ked wi t h
DI SPLAY OFFSET Sel ect or swi t c h
i s set t o MAGNI F I ER. )

Pr ovi d es si gnal wh i ch shoul d cause 10
d i vi si ons of ver t i cal and hor i zont al d e-
f l ect i on f or chec k i ng cal i br at i o n of
ve r t i cal an d h or i zont al amp l i f i er s .

NORM- When DI SPLAY OFFSET
sel ect or swi t ch i s set t o NORM
( OFF) , CAL but t on pr ovi d es p oi nt
on CRT of 10 d i vi si ons of ver t i cal
and h or i zont al d ef l ect i on .
DI SPL AY OFFSET- When DI S-
PLAY OFFSET Sel ect or swi t ch i s
i n one of f our di s p l ay of f set p osi -
t i ons, CAL but t on pr ovi des si gnal
whi c h s houl d cause r ef er ence poi nt
on CRT t o app ear on ver t i cal cen-
t er l i ne ( h or i zont al of f set ) or on
h or i zont al cent er l i ne ( ver t i cal of f -
set ) , assumi ng zer o r ef er ence poi nt

was p r o p er l y ad j u st ed . ( Chec k
shoul d be per f o r med wi t h DI S-
PLAY OFFSET Sel ect o r swi t ch set
t o MAGNI F I ER. )

p osi t i oni ng of ve r t i cal
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F I NE POSI TI ON
Cont r ol ( Ver t i cal )

	

di sp l ay .

Cont r ol s

MAXPEAK
VOLTS Swi t c h

PEAK POWER
WATTS Swi t ch

VARI ABLE COL-
LECTOR SUPPLY
Cont r ol

POLARI TY Swi t ch

MODE Swi t c h

Pr ovi des f i ne p osi t i oni ng of ver t i cal

Col l ect o r Supp l y

Sel ect s r ange of VARI ABLE COLLEC-

TOR SUPPLY cont r ol . Swi t ch i s l oca-
t e d bel ow PEAK POWER WATTS

swi t c h and r a nge i s i nd i cat ed by wh i t e
ar r ow. When swi t c h i s set t o 75, 350
and 1500, pr ot ect i ve box must be used

wi t h St and ar d Test F i xt u r es ( see sec-
t i on on i nt e r l oc k syst em) .

Sel ect s nomi nal pea k power out put of
Col l ect o r Supp l y, by sel ect i ng r esi st -
ance i n ser i es wi t h Co l l ect or Suppl y
out p ut . PEAK POWER WATTS i s
i nd i cat ed by number on t r anspar ent

swi t c h f l ange appear i ng above whi t e
MAX PEAK VOLTS i n d i cat or .
SERI ES RESI STORS ar e i ndi cat e d by
b l ac k i n d i cat o r . PEAK POWER
WATTS swi t ch must be pul l ed out t o
set nomi nal pea k power out p ut . Wh en
PEAK POWER WATTS swi t ch i s set ,
se r i es r esi st ance i s aut omat i cal l y
c hange d t o mai nt ai n desi r ed nomi nal
pea k power out p ut when MAX PEAK
VOLTS swi t ch set t i ng i s change d .

Al l ows var yi ng of col l ect or suppl y
vol t age wi t hi n r ange set by MAX
PEAK VOLTS swi t ch .

Sel ect s pol a r i t y of Col l ect or Supp l y

vol t age an d St ep Gener at or out p ut .
- ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ • ¡ ) - Col l ect or Sup p l y vol t age
an d St ep Gener at o r out p ut a r e
negat i ve- goi ng .

+( • ¡ • ) - Col l ect or Su pp l y vol t age
and St ep Gener at or out p ut a r e
p osi t i ve- goi ng .
AC- Col l ect or Supp l y vol t age i s
bot h posi t i ve- and negat i ve- goi ng
( si ne wave) ; St ep Gener at or out put

i s posi t i ve- goi ng . Wh en swi t c h i s set

t o AC posi t i on , use . 5§ st ep r at e

an d nor mal mo d e of oper at i on .

Sel ect s mode of op er at i o n of Col l ect o r
Su pp l y .

NORM- Nor mal Col l ect or Suppl y
out p ut i s obt ai ned .
DC

	

( ANTI LOOP) - Col l ect or Sup-
pl y out put i s DC vol t age eq ual t o
pea k val ue set by VARI ABLE COL-
LECTORSUPPLYcont r ol .

LOOPI NG
COMPENSATI ON
Cont r ol

COL L ECTOR
S UPPLY RESET
Bu t t on

L i ght s

COLLECTOR
S UPPLY VOLT-
AGE DI SABLED
L i g h t

Cont r ol s

CURRENT

L I MI T Swi t c h

STEP/ OFFSET
AMPLI TUDE

Swi t ch

OFFSET
But t ons

Oper at i ng I nst r u ct i ons- Type 576

LEAKAGE ( EMI TTER CUR-
RENT) - Ver t i cal sensi t i vi t y i s i n-
cr eased 1000 t i mes. Ver t i cal ampl i -
f i e r measur es emi t t er c ur r ent . Col -
l ect or Supp l y mode set f or DC vol t -
age out pu t .

Al l ows ad j ust ment of l oopi ng compen-
sat i on . Al l ows compensat i on of i nt er -
nal a nd ad apt er st r ay capaci t ance .
Does not compensat e f or d evi ce ca-
paci t a nce .

Reset s Col l ect or Supp l y i f i t h as been
d i sabl ed by i nt er nal ci r cu i t br ea ker .
Col l ect or Suppl y i s t ur ned of f when-
ever maxi mumc ur r ent r at i ng of t r ans-
f or mer pr i mar y of 1 . 2 Ampe r es i s ex-
ceeded .

POWER ON- OFF Cont r ol s i np ut power
Swi t ch

POWER L i g ht

	

L i ght s wh en p ower i s on .

t o i nst r u ment .

I nd i cat es Col l ect or Su pp l y vol t age h as
been di sabl ed . L i ght s when Col l ect or
Su p pl y may pr esent ± pot e nt i al l y
danger ous vol t age at i t s out put . I n
such ± case, use of pr ot ect i ve b ox i s
r e q ui r ed t o enabl e Col l ect o r Suppl y .
Al so l i g ht s when h i g h cur r ent gen-
er at ed by Col l ect or Suppl y or St ep
Gener at or causes i nst rument t o over -
heat .

St ep Gene r at or

Sel ect s number of st eps p er f ami l y ofNUMBER OF
ST EPS Swi t ch	 St e p Gene r at or out put .

Pr ovi des c ur r ent l i mi t of t he St ep Gen-

er at or out p ut when vol t age st ep s ar e
bei ng pr od uced .

Sel ect s amp l i t ude per st ep of st eps and
of f set of St ep Gener at or out p ut .

Amp l i t u d es wi t h i n bl ac k ar c r e p r esent

cu r r ent st eps; wi t h i n yel l ow ar c, vol t -

age st e p s . Not e caut i o n on f r ont - p anel
when usi ng vol t age st eps.

Al l ows of f set t i ng of St ep Gener at o r
out p ut usi ng OFFSET MULT co nt r ol .

ZERO- No of f set avai l abl e.
AI D- Al l ows ze r o st ep of St ep Gen-
er at or ou t p ut t o be o f f set as many
as 10 st ep s above i t s ze r o of f set
l evel .

2- 5
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OFFSET MULT

Cont r ol

STEPS But t on

	

P r ovi des

PULSEDSTEPS
But t ons

STEP FAMI LY
Bu t t ons

RATE But t ons

2- 6

OPPOSE- Al l ows zer o st ep of St ep

Gener at or out p ut t o be of f set as

many as 10 st ep s bel ow i t s zer o of f -

set l evel .

Pr ovi d es cal i br at ed of f set of st ep Gen-

er at or out p ut t o ±10 t i mes AMPL I -

TUDE set t i ng when ei t her OFFSET

AI D or OFFSET OPPOS E but t on i s

pr essed .

st ep s of nor mal d ur at i on
( st ep l ast s f or ent i r e p er i od of r at e

cycl e) .

Al l ows St ep Gener at or out p ut t o be
app l i ed t o Devi ce Under Test f or onl yzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
± por t i on of nor mal st ep d ur at i on .

Pu l sed st e p s occu r at pea k of Col l ect or

Supp l y out put .
300 ¼s- Sel ect s pul sed st e p s wi t h

d ur at i on of 300 ¼s . Col l ect o r Sup-
pl y i s aut omat i cal l y swi t c hed t o DC
mo de.
80 ¼s- Sel ect s pul sed st eps wi t h
d ur at i on of 80 ¼s. Col l ect or Supp l y
¯ s au t omat i cal l y swi t ched t o DC

mode .
300 ¼s an d 80 ¼s- Wh en but t ons

ar e p r esse d t oget her , sel ect s pu l sed

st ep s wi t h d ur at i on of 300 ¼s; h ow-
ever , Col l ect or Su pp l y i s not aut o-
mat i cal l y swi t ched t o DC mo d e .

Al l ows st ep s t o be gene r at ed i n r e p et i -
t i ve f ami l i es or one f ami l y at ± t i me .

ON REP- Pr ovi d es r e p et i t i ve St ep

Gener at o r out p ut .
OFF SI NGLE- Pr ovi d es one f ami l y

of st eps whenever but t on i s pr essed .

Once but t on has been pr esse d , St ep

Gene r at or i s t ur ned of f unt i l

pr esse d agai n or unt i l ON REP but -

t on i s pr essed .

Sel ect s r at e at whi c h st eps ar e gene r a-

t e d .
NORM- Pr ovi d es nor mal St ep Gen-

er at o r r at e of 1 § nor mal Col l ect or

Supp l y r at e ( 120 st e p s p er second

f or 60 Hz l i ne f r eq uency) .
2X- Pr ovi des r at e of t wo t i mes nor -
mal r at e .

. 5X- Pr ovi des r at e of one h al f nor -
mal r at e .
2§ an d . 5X- Wh en but t ons ar e
p r essed t oget her , p r ovi des nor mal
r at e but wi t h st ep t r ansi st i ons oc-
cur i ng at p ea k of Col l ect or Su pp l y
swee p .

STEP/ OFFSET
POLARI TY I N-
VERT But t on

STEP MULT . 1 §

But t on

Cont r ol s

Te r mi nal Sel ect or

Swi t ch

LEFT- OFF- RI GHT
Swi t ch

I nt e r l oc k
Swi t ch

Connect or s

Ad ap t er
Connect or s

2§ and . 5X- Pr ovi des nor mal r at e
but wi t h st e p t r ansi t i ons occur r i ng

at p ea k of Col l ect or Su pp l y swee p .

Al l ows c hange of p ol ar i t y of St ep Gen-

er at or out p ut ( f r om pol ar i t y set by
POLARI TYswi t ch) .

Pr ovi des 0 . 1 t i mes mul t i pl i cat i on of

st ep amp l i t u d e, but does not ef f ect

of f set .

St an d ar d Test F i xt ur e

Sel ect s way i n wh i ch St ep Gener at or i s

app l i ed t o Devi ce Under Test . I n al l

posi t i ons Col l ect or Su pp l y out put i s

connect ed t o Col l ect or t er mi nal .

EMI TTER GROUNDED- Emi t t er

of Devi ce Und er Test i s connect ed

t o gr ound .

STEP GEN- St e p Gener at or i s

ap p l i ed t o base t e r mi nal of

Devi ce Und er Test . Nor mal op-

er at i ng p osi t i on .
OPEN ( OR • §¤) - Base t e r mi nal
of Devi ce Under Test open . Ex-
t er nal si gnal app l i ed t o • §¤
BASE OR EMI T I NPUT connec-
t or , wi l l be ap p l i ed t o base t er -
mi nal .
SHORT- Base t er mi nal of De-

vi ce Und er Test i s s hor t ed t o

emi t t er t er mi nal .

BASE GROUNDED- Base t er mi nal

of Devi ce Un der Test i s connect e d

t o gr ound . St ep Gener at or pol ar i t y

i s i nver t ed .
OPEN ( OR • §¤) - Emi t t er t er -

mi nal of Devi ce Un d er Test i s

open . E xt er nal si gnal appl i e d t o

• §¤ BASE OR EMI T I NPUT

co nnect or , wi l l be app l i ed t o

emi t t er t er mi nal .

STEP GEN- I nver t ed St ep Gen-

er at or out p ut i s app l i e d t o emi t -

t er of Devi ce Under Test .

Sel ect s whi c h devi ce ( c hoi ce of 2) i s t o

be t est e d , l ef t or r i ght .

Enabl es Col l ect or Supp l y when Pr ot ec-
t i ve Box i s i n p l ace an d l i d i s cl osed .

Al l ows connect i on of var i ous t est
ad ap t e r s t o St an d ar d Test F i xt ur e .
Connect o r s wi l l acce p t st an d ar d si ze
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STEP GEN OUT
Connect or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• §¤ BASE OR

EMI T I NPUT
Connect or

GROUND
Connect or

L i ght

Caut i on L i g h t

Cont r ol s

Li ne Vol t age

Sel ect or Swi t c hes

60 Hz- 50 Hz
Swi t c h

t i ons h i p whi c h

banana pl ugs i f some ot her means of
connect i ng Devi ce Under Test t o
St an dar d Test Fi xt ur e i s d esi r ed . C, ’
an d • st an d f or col l ect or , base and
emi t t er , r espect i vel y . Unl abel ed t er mi -
nal s al l ow Kel vi n sensi ng of vol t age f or
h i g h cur r ent devi ces .

St ep Ge ner at or out put si gnal appear s

at t h i s connect o r .

Al l ows i n put of ext er nal l y gener at e d

si gnal t o ei t her base t er mi nal or emi t -

t er t er mi nal of Devi ce Under Test as

det er mi ned by Ter mi nal Sel ect or

Swi t c h .

Pr ovi des ext er nal access t o gr ound r ef -
er ence .

Red l i gh t on, i ndi cat es Col l ect or Su p-
pl y i s enabl ed an d danger ous vol t age
may app ear at col l ect or t er mi nal s .

Rear Panel

Swi t c h assembl y sel ect s op-
er at i ng vol t age an d l i ne vol t age r ange .

Al so i ncl udes l i ne f uses .

Vol t age Sel ect or - Sel ect s oper at i ng
vol t age ( 115 V or 230 V) .
Range Sel ect or - Sel ect s l i ne vol t age
r ange ( l ow, me di um, hi gh) .

Al l ows conver si on of i nst r ument
f or o per at i on wi t h ei t her 60 Hz
or 50 —7 l i ne f r equency .

FRONT PANEL COLORS

The var i ous col or s on t he f r ont - panel of t he Ty pe 576
an d St an dar d Test Fi xt ur e i n d i cat e r el at i ons h i ps bet ween
cont r ol s and cont r ol f unct i ons . Tabl e 2- 2 s hows

i n di cat es .eac h col or

Tabl e 2- 2

Col or s and Cont r ol s

t he r el a-

Yel l ow

Bl ac k ( But t ons)

Dar k Gr ey
( But t ons)

Oper at i ng I nst r uct i ons- - Ty pe 576

I ndi cat es cont r ol s and st at ement s as-
soci at ed wi t h t he vol t age mo de of op-
er at i on of t he St ep Gener at or .

I n di cat es f unct i on cont r ol l ed by ±
si ngl e but t on, wh i c h i s r el eased f or
most common app l i cat i ons .

I n di cat es f unct i on cont r ol l ed by seve r -
±™ but t ons, an d t he d ar k gr ey but t on i s
p r essed f or most common app l i ca-
t i ons .

PRECAUTI ONS

‘ number of t he Ty pe 576 f r ont - panel cont r ol s coul d ,
t h r ough i mpr o per use, cause damage t o t he devi ce un der
t est . Fi g . 2- 4 i ndi cat es t he ar ea of t he Ty pe 576 f r ont panel
wher e t hese co nt r ol s ar e l ocat e d . Car e s houl d be exer ci se d

when usi ng cont r ol s l ocat ed i n t h i s ar ea .

Fi g. 2- 4. Co n t r ol s l ocat ed i n l i ght ar ea of Type 576 f r ont - panel
co u l d cause damage t o ± devi ce under t est i f used i mpr oper l y.

GENERAL DESCRI PTI ON OF I NSTRUMENT
OPERATI ON

The Ty pe 576 i s ± semi conduct or t est er whi c h d i s p l ays
an d al l ows measur ement of bot h st at i c an d dynami c semi -
conduct or char act er i st i cs obt ai ned un der si mul at ed o per a-
t i ng condi t i ons . The Col l ect or Su ppl y an d t he St ep Gener a-
t or p r oduces vol t ages an d cur r ent s whi c h ar e app l i e d t o t he
devi ce un der t est . The d i s p l ay ampl i f i er s measur e t he
ef f ect s of t hese app l i ed condi t i ons on t he devi ce under t est .

2- 7

Col or Rel at i ons h i p

Gr een I n d i cat es cont r ol s whi ch af f ect t he

St ep Gener at or pol ar i t y .

Bl ue I n d i cat es cont r ol s an d st at ement s as-

soci at ed wi t h d i spl ay of f set .

Or ange I n di cat es r el at i ons h i p of LEAKAGE
( EMI TTER CURRENT) mo de wi t h
t he VERTI CAL a nd HORI ZONTAL
swi t c hes .
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Oper at i ng I nst r uct i ons- Ty pe 576

Ver t i cal
Def l ect i o n
Pl at es

Hor i zont al
Def l ect i o n Pl at es

Fi g . 2- 5 . Basi c Bl ock di agr am
t est .

showi ng t y pi cal connect i ons of Col l ect or Suppl y, St ep Gener at or and Di spl ay Ampl i f i er s t o t he devi ce under

The r esul t i s f ami l i es of c har act er i st i cs cur ves t r aced onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±
CRT.

The Col l ect or Suppl y ci r cui t nor mal l y p r o duces ± f ul l -
wave r ect i f i ed si ne wave whi c h may be ei t her posi t i ve- or
negat i ve goi ng . The ampl i t u de of t he si gnal can be var i ed
f r om 0 t o 1500 vol t s as det er mi ne d by t he MAX PEAK
VOLTS swi t c h and t he VARI ABLE COLLECTOR S UPPLY
cont r ol . Th i s Col l ect or Su pp l y out p ut i s appl i ed t o t he col -
l ect o r ( or equi val ent ) t er mi nal of t he d evi ce ¹ ¹ nder t est .

The St ep Gener at or pr od uces ascendi ng st eps of cur r ent
or vol t age at ± nor mal r at e of one st ep per cycl e of t he
Col l ect or Su pp l y . The amount of cur r ent or vol t age p er
st ep i s cont r ol l ed by t he AMPL I TUDE swi t c h an d t he t ot al
number of st eps i s cont r ol l ed by t he NUMBER OF STEPS
swi t ch . Thi s St ep Gener at or ou t put may be appl i e d t o
ei t her t he base or t he emi t t er ( o r equi val ent ) t er mi nal s of
t he d evi ce un der t est .

The d i s p l ay amp l i f i er s a r e connect ed t o t he d evi ce un der
t est . These ampl i f i er s meas ur e t he ef f ect s of t he Col l ect or

Su pp l y an d of t he St ep Gener at or on t he d evi ce un der t est ,

ampl i f y t he measur ement s and appl y t he r esul t i ng vol t ages
t o t he d ef l ect i o n p l at es of t he CRT. The se nsi t i vi t i es of
t hese amp l i f i er s ar e cont r ol l e d by t he VERTI CA L CUR-

RENT/ DI V swi t c h an d t he HORI ZONTAL VOLTS/ DI V

swi t c h .

Fi g . 2- 5 i s ± bl oc k d i ag r am s howi ng t he connect i on of
t hese ci r cui t s t o t he devi ce un der t est f or ± t y p i cal measur e-
ment .

2- 8

FI RST TI ME OPERATI ON

When t he Ty pe 576 i s r ecei ved, i t i s cal i br at ed an d
s houl d be p er f or mi ng wi t h i n t he s peci f i cat i on shown i n Sec-
t i on 1 . The f ol l owi ng p r oce dur e al l ows t he oper at or t o be-
come f ami l i ar wi t h t h e f r ont panel cont r ol s an d t hei r f u nc-
t i ons as wel l as how t hey may be used t o d i spl ay t r ansi st or
or di ode c har act e r i st i cs . Thi s p r oce dur e may al so be used as
± ge ner al c hec k of t he i nst r u ment ' s per f o r mance . For ±

c hec k of t he i nst r ument ' s oper at i on wi t h r espect t o t he
s peci f i cat i on gi ven i n Sect i on 1, t he Per f or mance Chec k an d
Cal i br at i on Pr ocedur e i n Sect i on 5 must be used .

1 . App l y powe r t o t h e Ty pe 576 .

2. Al l ow t he i nst r u ment t o war m up f or ± f ew mi nut es .
I nst r ument s houl d oper at e wi t h i n s peci f i ed t ol er ances 5
mi nut es af t er i t h as been t u r ne d on .

3. Set t he Ty pe 576 an d St an dar d Test Fi xt ur e f r ont -
panel cont r ol s as f ol l ows :

READOUT ™ LLUM

	

Ful l y count er cl oc kwi se

GRATI CULE ™ LLUM

	

Ful l y count er cl ockwi se

I NTENSI TY

	

Fu l l y co unt e r cl oc kwi se

FOCUS

	

Cent er ed

VERTI CA L	 1 mA
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DI SPLAY OFFS ET

	

NORM( OFF)

	

CRT and Rea dout Cont r ol s
Sel ect o r

CENTERL I NE VALUE

	

0

HORI ZONTAL	 1 VCOLLECTOR

Ver t i cal POSI TI ON	 Cent er e d

Ver t i cal F I NE POSI TI ON Cent er ed

Hor i zont al POSI TI ON	 Cent er ed

Hor i zont al

	

Cent er ed
F I NE POSI TI ON

ZERO

	

Rel eased

CAL

	

Rel eased

DI SPLAY I NVERT

	

Rel easedzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

œ‘ § PEAK VOLTS

	

15

PEAK POWERWATTS

	

0. 1

VARI ABLE COLLEC-

	

Ful l y Co unt er cl oc kwi se
TOR SUPPLY

POLARI TY AC

MODE NORM

LOOPI NG

	

As i s
COMPENSATI ON

NUMBER OF STEPS

	

1

CURRENT L I MI T

	

20 mA

AMPLI TUDE

	

0. 5 ¼‘

OFFSET ZERO

STEPS

	

Pr esse d

PULSEDSTEPS

	

Rel eased

STEP FAMI LY	 REPON

RATE NORM

POLARI TY I NVERT

	

Rel ease d

STEP MULT . 1 §

	

Rel ease d

Ter mi nal Sel ect or

	

BASE TERM

STEP GEN

LEFT- OFF- RI GHT OFF

4. Tur n t he GRATI CULE ™ LLUM cont r ol t hr oug hout i t s
r ange . Not e t hat t he gr at i c u l e l i nes become i l l umi nat e d as
t he co nt r ol i s t ur ned cl oc kwi se . Set t he cont r ol f or desi r e d
i l l umi nat i on .

5. Tu r n t he READOUT ™ LLUM co nt r ol t hr oug hout i t s
r ange . Not e t hat t he f i ber - opt i c r ead out s an d t he r ead out
t i t l es become i l l umi nat e d as t he cont r ol i s t ur ned cl oc kwi se .
Set t he cont r ol f or t he desi r ed r eadout i l l umi nat i on . The
r ead out s houl d r ead f o r t hese i ni t i al cont r ol set t i ngs ; 1 mA
per ver t i cal d i vi si o n , 1 V per hor i zont al d i vi si on, 50 · ‘ per
st e p an d 20 k ² or gmper d i vi si on .

6 . Tu r n t he I NTENSI TY cont r ol cl oc kwi se unt i l ± sp ot
appear s at t he cent er of t he CRT gr at i cul e . To avoi d bur n-
i ng t he CRT phosp h or , adj u st t he I NTENSI TY cont r ol unt i l
t he s p ot i s easi l y vi si bl e, but n ot over l y br i g ht .

7 . Tur n t he FOCUS co nt r ol t hr oug hout i t s r ange . Ad -
j u st t he FOCUS cont r ol f or ± shar p , wel l - def i ned sp ot .

Posi t i oni ng Cont r ol s

Oper at i ng I nst r u ct i ons- Ty p e 576

8. Tur n t he ve r t i cal F I NE POSI TI ON cont r ol t hr oug h-
out i t s r ange . Not e t hat t he cont r ol h as ± r a nge of at l east
-1- 2. 5 d i vi si ons about t he cent er hor i zont al l i ne . Set t he co n-
t r ol so t hat t he s p ot i s cent er ed ver t i cal l y on t he CRT gr at i -
cul e .

9 . Rep eat st ep 8 u si ng t he hor i zont al F I NE POSI TI ON
cont r ol .

10 . Tur n t he ver t i cal coar se POSI TI ON swi t ch . Not e
t hat t he spot moves 5 d i vi si o ns ver t i cal l y each t i me t he
swi t c h i s move d one posi t i on . ( The ext r eme p osi t i ons of t he
swi t c h r e p r esent 10 d i vi si ons of def l ect i on, whi c h i n t hi s
case causes t he s p ot t o be of f t he CRT gr at i cul e . ) Set t he
POSI TI ON swi t c h t o t he cent e r p osi t i on .

10 . Tur n t he ver t i cal coar se POSI TI ON swi t c h . Not e
t hat t he s p ot moves 5 d i vi si ons ver t i cal l y eac h t i me t he
swi t c h i s moved one p osi t i on . ( The most ext r eme posi t i o ns
of t he swi t c h r e p r esent 10 d i vi si ons of def l ect i on, whi c h i n
t h i s case causes t he sp ot t o be of f t he CRT gr at i cul e . ) Set
t he POSI TI ONswi t ch t o t he cent er p osi t i on .

11 . Rep eat st ep 10 usi ng t he hor i zont al coar se POSI -
TI ON swi t c h .

12 . Set t he POLARI TY swi t ch t o - ( ¡ • ¡ ) . Not e t hat
t he s p ot moves t o t he upper r i ght cor ner of t he CRT gr at i -
cul e .

13 . Set t h e POLARI TY swi t c h t o +( • ¡ • ) . Not e t hat
t he spot moves t o t he l ower l ef t cor ner of t he CRT gr at i -
cul e.

Ver t i cal and Hor i zont al Sensi t i vi t y

14 . I nst al l t he d i od e adap t e r ( Tek t r oni x Par t • ¿ .

2- 9
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Oper at i ng I nst r uct i o ns- Ty pe 576

EMENES

EMENNE

EMMMENNONN

NOMMEEMENE

NERNERNMON

NOWNSENNEW

MMMOMMEOMM

MEMERNMENN

1/ 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" R" " zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• • S—"
S=/ WEEMENE

1 . V/ Div

mA/ Di v Ver t i cal

Hor i zont al
R
Ä

DI V

PER

¿

R
™

¿¹ ½

PER

²

mA

Ä 50
•¡ » ‘

Á•R ~0 i i
DI V

Fi g . 2- 6 . Di spl ay o f ™ vs. V f or ± ™ k©r esi st or usi ng var i ous set t i ngs

o f t he VERTI CAL and HORI ZONTAL swi t c hes .

013- 0072- 00) i nt o t he r i gh t - han d set of accessor y connec-

t o r s l ocat e d on t he St an d ar d Test F i xt ur e .

15 . I nst al l ± 1 k©, 1/ 2 wat t r esi st or i n t he d i o d e adap-

t er .

16 . Set t he LEFT- OFF- RI GHT swi t c h t o R I GHT an d

t ur n t he VARI ABLE COLLECTOR SUPPLY cont r ol u nt i l

± t r ace appear s d i ago n al l y acr oss t he CRT.

17 . Tur n t he VERTI CAL swi t ch cl oc kwi se an d not e
t hat as t he ver t i cal def l ect i on f act or decr eases t he sl op e of

t he l i ne d ecr eases ( see Fi g . 2- 6) . Tur n t he VERTI CA L

swi t c h count er cl oc kwi se f r om t he 1 mA p osi t i on and not e

t hat t he sl o p e i ncr eases . Al so not e t hat t he PERVERT DI V

r ead out c hanges i n accor dance wi t h t he posi t i on of t he
VERTI CA L swi t c h . Reset t he VERTI CA L swi t ch t o 1 mA.

18 . Rep eat st e p 17 usi ng t he HORI ZONTAL swi t c h

wi t h i n t he COLLECTOR r ange of t he swi t c h . The change i n
sl op e of t he t r ace wi l l be t he i nver se of what i t was f o r t he

VERTI CAL swi t ch. Reset t he HORI ZONTAL swi t ch t o 1
V COLLECTOR.

19 . Pr ess t he ZERO but t on . Not e t hat t he d i agonal
t r ace r ed uces t o ± s p ot i n t he l ower l ef t cor ner of t he CRT
gr at i cul e. Thi s sp ot d enot es t he poi nt of zer o def l ect i on of
t he ver t i cal and hor i zont al amp l i f i er s . Rel ease t he ZERO

but t on .

20 . Pr ess t he CAL but t on . Not e t hat t he d i agonal t r ace
r e d uces t o ± sp ot i n t he upper r i ght cor ner of t he CRT

gr at i c u l e . The p osi t i on of t h i s spot i n d i cat es 10 di vi si ons of
def l ect i on bot h ver t i cal l y and h or i zont al l y . Rel ease t he

CAL but t on .

21 . Pr ess t he DI SPLAY I NVERT but t on an d t u r n t he

VARI ABLE COLLECTOR SUPPLY cont r ol count e rcl oc k-
wi se . Not e t hat t he d i spl ay has been i nver t ed and i s now

or i gi nat i ng f r om t he upp er r i ght cor ner of t he CRT gr at i -

cul e . R el ease t he DI SPLAY I NVERT but t on .

2- 1 0

Fi g . 2- 7 . Typ e 576 St andar d Test Fi xt ur e wi t h pr ot ect i ve box i n-
st al l ed f or sa f e oper at i on .

Col l ect or Supp l y

22 . Tur n t he MAX PEAK VOLTS swi t c h t hr oug hout i t s

r ange . Not e t hat when t he swi t c h i s i n t he 75, 350 an d

1500 p osi t i ons, t he yel l ow l i g ht co ¹r ¹ es on .

23 . Wh i l e t he yel l ow l i g ht i s on, t ur n t he VARI ABLE

COLLECTOR SUPPLY cont r ol f ul l y cl oc k wi se . Not e t hat
t he d i agonal l i ne obt ai ned i n st ep 16 does not appear . When

t he yel l ow l i gh t i s on, t he Col l ect or Supp l y i s d i sabl e d .

24 . Set t he f ol l owi ng Ty p e 576 cont r ol s :

œ‘ § PEAK VOLTS

	

75

VARI A BLE COLLECTOR

	

Ful l y count er cl ock wi se
SUPPLY

LEFT- OFF- RI GHT OFF

25 . I nst al l t he p r ot ect i ve box on t he St an dar d Test F i x-

t ur e as shown i n F i g . 2- 7 .

26 . Cl ose t h e l i d of t he pr ot ect i ve box and set t he

LEFT- OFF- RI GHT swi t c h t o R I GHT. Not e t hat t he yel l ow

l i g ht t ur ns of f an d t he r ed l i gh t t u r ns on .

WARNI NG

The r ed l i g ht i n d i cat es t hat d anger ous vol t ages may

appear at t he col l ect or t er mi nal s of t he St and ar d Test

F i xt ur e .

27 . Tur n t he VARI A BLE COLLECTOR SUPPLY con-

t r ol cl oc k wi se . Not e t hat t he di agonal t r ace appear s i n d i ca-

t i ng t hat t he Col l ect or Su pp l y has been enabl ed .
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28 . Set t he f ol l owi ng Ty p e 576 cont r ol s t o :

MAXPEAK VOLTS

	

15

VARI ABLE COLLECTOR

	

Ful l y Count er cl oc kwi se

SUPPLY

( The pr ot ect i ve box may be removed i f desi r e d . )

29 . Tur n t he VARI ABLE COLLECTOR S UPPLY con-

t r ol unt i l t he d i agonal t r ace r eac hes t he cent er of t he CRT

gr at i cul e . Pul l out on t he PEAK POWER WATTS swi t c h

an d set i t t o 220. Not e t hat t he d i agonal t r ace l engt hens as

t he swi t c h i s t ur ned t hr ough i t s r ange . Al so not e t hat t he

SERI ES RESI STORS d ecr ease as t he maxi mum p ea k power

i s i ncr ease d .

30 . Al l ow t he MAX PEAK VOLTS swi t c h and t he

PEAK POWER WATTS swi t c h t o become i nt er l oc k ed and

swi t c h t o 75 . Not e t hat t he maxi mum p ea k p ower val ue

r emai ns at 220 an d t hat t he SERI ES RE SI STORS val ues

c hange .

31 . Set t he f ol l owi ng Ty p e 576 cont r ol s t o : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

œ‘ § PEAK VOLTS

	

15

PEAK POWER WATTS

	

0. 1

LEFT- OFF- RI GHT OFF

32 . Remove t he r esi st or f r om t he d i o d e ad ap t er and r e-

p l ace i t wi t h ± si l i con di od e . Al i gn t he d i o d e so t hat i t s

cat h o de i s connect e d t o t he emi t t er t er mi nal .

33 . Set t he LEFT- OFF- R I GHT swi t c h t o R I GHT an d

t ur n t h e VARI ABLE COLLECTOR SUPPL Y cont r ol cl oc k -

wi se . Not e t he d i sp l ay of t he f o r war d vol t age c har act er i st i c

of t he d i o de . ( see F i g . 2- 8) .

34 . Set t he COLLECTOR SUPPLY POLARI TY swi t ch

t o - ( ¡ • ¡ ) . Not e t h e d i s p l ay of t he r ever se vol t age c har ac-

t er i st i c of t he d i o de ( see F i g . 2- 8) .

¡ •ER , 0
DI V

F i g. 2S. Di spl ay of for wa r d and r ever se b i as char act er i st i cs of a
si gnal d i ode.

Oper at i ng I nst r uct i ons- Type 576

35 . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

POLAR I TY

	

+ ( • ¡ • )

MODE	 DC

Not e t hat t he d i s p l ay of t he f or war d vol t age d i ode c har -

act er i st i c has become ± s pot . The spot i n d i cat es t he cur r ent

con duct ed by t h e d i ode an d t he vol t age acr oss i t .

36 . Tur n t he VARI ABLE COLLECTOR SUPPLY con-

t r ol count er cl oc k wi se . Not e t hat t he sp ot t r aces out t he

d i o d e char act er i st i c .

37 . Set t h e f ol l owi ng Ty p e 576 cont r ol s t o :

VERTI CA L	 1 ¼,A

HORI ZONTAL	 2 V COLLECTOR

Ver t i cal POSI TI ON	 Di s p l ay Cent er ed

VARI ABLE COLLEC-

	

Ful l y Cl oc kwi se

TOR SUPPLY

MODE NORM

LEFT- OFF- RI GHT LEFT

38 . Ad j ust t he LOOPI NG COMPENSATI ON cont r ol f or

mi ni mumt r ace wi d t h ( see Fi g . 2- 9) .

t t

Fi g . 2- 9 . Adj ust ment of LOOPI NGCOMPENSATI ON cont r ol .

39 . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

VERTI CAL

	

5 mA

Ver t i cal POSI TI ON	 Swi t c h cent er e d

VARI A BLE COLLEC-

	

Fu l l y Count er cl oc kwi se

TORSUPPLY

MODE AC

LEFT- OFF- RI GHT OFF

2- 1 1

MONEEMI ENNE

½
•
R
i À‘

DI V

PER

Ì
R 2

V
DI V

00000000 PER

MMENEI NNEME ¤ 5¿

•• 11 ‘

NEEMENNEE
²

EMM
OWN

9À¹ ~• ,·
PER L0
DI V

¹ Ÿ¹ ¹ • ~¹

½
•

MENEEMENNE ¤À‘
DI V

NEENEMENNE PER

—

MENNEENMEN Ÿ
R

4
100

I nvNNENEEMMON DI V

No11- - -C;- - - - - - - -E=- - ANN PER

MENNEENFAME ¡ »†

NNEMEMEMNE
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Oper at i ng I nst r uct i ons- Ty pe 576

40 . Remove t he di ode f r om t he di ode adap t e r and r e-
p l ace i t wi t hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 8 vol t Zener di od e . Al i gn t he d i o de so t hat
i t s cat h od e i s connect ed t o t he emi t t er t er mi nal .

41 . Set t he LEFT- OFF- RI GHT swi t c h t o RI GHT an d

t ur n t he VARI A BLE COLLECTOR SUPPLYcont r ol cl oc k -
wi se . Not e t hat t he d i s p l ay s hows bot h t he f or war d an d

r ever se char act er i st i cs of t he Zener di od e ( see F i g . 2- 10) .

Fi g . 2- 10 . Di spl ay of ZeneÄ d i ode ™ vs. V char act er i st i c wi t h PO-
LARI TY swi t ch set t o AC.

Di s p l ay Of f set an d Magni f i er

Not e t he d i s p l ay of t he r eve rse vol t age char act er i st i c of

t he Ze ner d i o d e .

43 . Posi t i on t he di sp l ay t o t he cent er of t he CRT gr at i -
c u l e wi t h t he ve r t i cal POSI TI ONswi t ch ( see F i g . 2- 1 1‘ ) .

44 . Set t he DI SPLAY OFFSET Sel ect or swi t ch t o
HORI Z §10. Pr ess t he ZERO but t on and , usi ng t he h or i -

zont al F I NE POSI TI ON cont r ol , a d j ust t he sp ot so t hat i t i s

on t he cent er ver t i cal l i ne of t he CRT gr at i cu l e . Thi s spot

p osi t i on r ep r esent s t he zer o of f set p osi t i o n . Rel ease t he

ZERO but t on and set t he DI SPLAY OFFSET Sel ect or

swi t c h t o HORI Z §1 .

45. Tur n t he CENTERL I NE VALUE swi t ch f r om t he 0
posi t i on cl oc k wi se, unt i l t h e Zener br ea k d own p or t i on of
t he d i spl ay i s wi t h i n ±0 . 5 di vi si ons of t he cent er ver t i cal
l i ne ( see F i g . 2- 11 ’ ) . Not e t he nu mber on t he CENTER-
LI NE VALUE swi t c h whi c h a ppear s i n t he bl ue wi ndow
bel ow t he wor d DI V. Th i s number mul t i p l i ed by t he PER
HORI Z DI V r ea d out val ue gi ves t he ap p r oxi mat e val ue of
t he br ea k d own vol t age of t h i s Zener d i o d e . For t he d i o d e i n
t he examp l e shown i n F i g . 2- 11, t he app r oxi mat e Zener
br ea kdown vol t age i s 4 d i vi si ons t i mes 2 V/ d i vi si on = 8
vol t s .

46 . Set t he DI SPLAY OFFSET Sel ect or swi t ch t o

2- 12

HORI Z § 10 . Not e t hat PER HORI Z DI V r ead out val ue h as
c hanged t o i n d i cat e t h e 10 t i mes mul t i p l i cat i on . By expand -

i ng t he scal e, ± meas u r ement can be made of t hat pa r t of

t he c har act er i st i c wh i ch was not qui t e of f set t o t he cent er

ver t i cal l i ne of t he CRT gr at i cul e ( see F i g . 2- 11C) . Thi s

val ue when add ed t o t he a p pr oxi mat e val ue ( or subr at ct ed

: ( ‘ ) NONE

ENNEE

¹

¹
™

™( C)

¹
™

¹
1

™

™
F- -
™
¹

™

•

mA
D™½

¡ •

¿
R¹

.

•
¡
¤

DI V
¡• ›

—

R
Ÿ

[ ~
2À0

– ™· ½
DI V

¡ • R

5¿

•¡

	

» ‘

²

PER
DI V

5

2
½

µ
MA

™¹00 ¹ µ

Fi g. 2- 11 . Di sp l ays of meas ur ement o f ZeneÄ br eakdown vol t age
usi ng t he DI SPLAYOFFSET Sel ect or and CENTERLI NE VALUE
swi t ches, ( ‘ ) DI SPLAY OFFSET Sel ect or swi t c h set t o —ŸR™– §1
and CENTERLI NE VALUE swi t ch set t o 0; ( ’ ) CENTERLI NE
VALUE swi t ch set t o 4 ; ( C) DI SPLAYOFFSET Se l ect or swi t ch set
t o —ŸR™– §10.

–

i f t h e app r oxi mat e val ue was gr eat er t han t he act ual val ue)

p r od uces ± mor e exact measur ement of t he br ea k d own vol t -
age . I n t he examp l e shown i n F i g . 2- 11, 400 mV s houl d be

one, Br ea kdown
V_ol t ag_e JI M 0

l oom

OMENS

¹ .

¹ ¹ r ¹ ~~¹ ¹ ¹ ¹

• ¡ • ›

¤

D I V
WI ‘ ¹ __

1

¹

—

Ÿ

R

PER
—

Ÿ

R 2

¿
I V

PER

DI V

1

™ ¤

10

PER

¤

1

™

¹ ¹ ¹ ¹ ¹ ¹ ~~¹ ¹ ¹ ¹ ¡ ‘• »

• ¡ » ‘
9m

PER
DI V

™¹ Ä¹0š

PE R ™0Ÿš
DI V r vVR

1( ’ ) •

DI V
¤ »‘

1 PER—

42 . Set t he f ol l owi ng Type 576 cont r ol s t o :
¹

¤ 50
™

» ‘HORI ZONTAL 2 V COLLECTOR

™
²oR

POLARI TY - ( ¡ • ¡ ) PERPER
DI V

I t l t 0k
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added t o t he appr oxi mat e est i mat e, yi el di ngzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± val ue of 8. 4

f or t he Zener vol t age of t he d i o d e . The same pr ocess ca n

al so be car r i e d out usi ng ver t i cal d i spl ay of f set and magni f i -

cat i on .

St e p Gener at or

’

47 . Set t he f ol l owi ng Ty p e 576 cont r ol s t o :

DI SPLAY OFFSET

	

NORM( OFF)
Sel ect or

CENTERL I NE VALUE

	

0

Ver t i cal POSI TI ON	 Swi t c h cent er ed

POLARI TY +( • ¡ • )

VAR I A BLE COLLEC-

	

F ul l y Cou n t er cl oc kwi se

TOR SUPPLY

LEFT- OFF- R I GHT OFF

48 . Remove t he d i od e a d apt e r an d r e p l ace i t wi t h t he

uni ve r sal t r a nsi st or a d a p t er ( Te kt r oni x Par t • ¿.

013- 0098- 00) .

49 . P l ace an • ¡ • si l i con t r ansi st o r i nt o t he r i ght t r an-
si st or t est soc k et of t he u ni ve r sal t r ansi st or adapt er .

50 . Set t he LEFT- OFF- RI GHT swi t c h t o RI GHT and
t ur n t he VARI A BLE COLLECTOR SUPPLY cl ock wi se un-
t i l t he pea k col l ect or - emi t t er vol t age i s about 10 vol t s.

51 . Tur n t he AMPL I TUDE swi t c h unt i l ± st ep appear s

on t he CRT. Not e t hat t he gr eat e r t he st ep ampl i t ude, t he
gr eat er t he col l ect or cur r ent ( see F i g . 2- 12) . Set t he AMPL I -
TUDE f o r t he mi ni mum st ep ampl i t u de whi c h pr oduces ±
not i ceabl e st ep i n t he d i s p l ay .

M :

¡

• ½
R
7

DI V
PER
—
Ÿ
R

™

¿¹ ½

PER

7 ? ¿

¡ ¼‘

²

9m
PER
DI V

œ‘

100

Fi g. 2- 12 . Col l ect or cur r ent vs . Col l ect or - Emi t t er vol t age f or var i ous
set t i ngs of t he AMPLI TUDE swi t ch .

52 . Tur n t he NUMBER OF STEPS swi t ch cl oc kwi se . Be

su re t h e PEAK POWER WATTS swi t c h i s set wi t h i n t he

power d i ssi pat i on r at i ng of t he t r ansi st or bei ng used . Not e

t he di sp l ay of col l ect or cu r r ent vs . col l ect o r - emi t t er vol t age
f o r t en di f f e r ent val ues of base cur r ent ( see F i g . 2- 13 ‘ ) .

Oper at i ng I nst r uct i ons- Type 576

; I C

¹

~( ‘ )

¯™

™
™

¹ . _

I C ½ V¬µ

™

; ( ’ )

i

™ r ¹

¹ ’ @50¼‘ / s¼‘ / s, ep ;

R
¤

DI V
MR

Ÿ
R

DI V

PER

s
¤
•
¡

²

PER
DI V

¡
µ
R
Ä

DI V

PER

²
¿R

5

I RA

™

50
j & A

WA

¡ • ›

— · ·

R ¹ 00

i ™¹ À½
DI V

s
50Ä

Å‘

9 . ¹ “ h·
PER
DI V

Fi g . 2- 13 . ( ‘ ) I C vs . VI CE f or 10 st eps of base cur r ent at 50 ¼‘ per
st ep ; ( ’ ) I C vs . VBE f or 10 st eps of l ease cur r ent at 50 ¼‘ per st ep .

53. Set t he HORI ZONTAL swi t c h t o . 1 V BASE. Not e

t he di spl ay of t he col l ect or cur r ent vs . base- emi t t er vol t age

f o r t en di f f er ent val ues of base cu r r e nt ( see Fi g . 2- 13 ’ ) .

54 . Set t he VERTI CAL swi t c h t o STEP GEN and t he
HOR I ZONTAL swi t c h t o 1 V COLLECTOR. Not e t he d i s-

p l ay of t he base c u r r ent , one st e p per ver t i cal di vi si on, vs .

t he col l ect or - emi t t er vol t age ( see Fi g . 2- 14 ‘ ) .

55. Set t he HORI ZONTAL swi t c h t o . 1 V Base. Not e

t he d i sp l ay of base cur r ent , one st e p per ver t i cal d i vi si on,

vs . base- emi t t er vol t age ( see Fi g . 2- 14 ’ ) .

56 . Set t he VERTI CAL swi t ch t o 5 mA an d t he HORI -

ZONTAL swi t ch t o STEP GEN. Not e t he d i sp l ay of col l ec-

t or cur r ent vs . base- cur r ent , one st ep per hor i zont al di vi si on

( see F i g . 2- 15) .

57 . Set t he f ol l owi ng Type 576 cont r ol s t o :

HORI ZONTAL	 1 VCOLLECTOR

RATE

	

. 5 §

Not e t hat t he st ep r at e i s sl ower t han t he nor mal r at e .

2- 13

vs . VÂµ ™’ @50 ( . .™‘ / SzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" r 1=i i ~~~- " ™

710.a
m

~~i y ³ ~YY~YWWY~

J i m
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Oper at i ng I nst r uct i ons- Ty pe 576

( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ )

	

1 13 Vs - VgE

ˆ
¡

DI V

PER
—
¿

–

DI V
PER

1À00

so
Á‘

Fi g . 2- 14 . ( ‘ ) ™’ vs. VÂ• , ™· @50 ¼‘ per di vi si on ; ( ’ ) ™’ vs . VgE,
™’ @50 ¼‘ per di vi si on .

59 . Pr ess bot h t he 2§ RATE and . 5 § RATE b ut t ons .

Not e t hat t he st ep r at e i s nor mal , but t hat t he st eps occur

2- 1 4

at t he pea k of each col l ect or swee p , r at her t han at t he

begi nni ng of eac h col l ect or sweep, as when t he NORM

RAT E but t on i s pushed .

60 . Pr ess t he SI NG LE STEP FAMI LY but t on . Pr ess i t

agai n . Not e t h at eac h t i me t he SI NGLE but t on i s p r essed , ±

si ngl e f ami l y of char act er i st i c cur ves i s d i s p l ayed an d t hen

t he St e p Gene r at or t ur ns of f .

ol s t o :

Not e t h at t he col l ect or sup p l y i s i n t he DC mo de and
t h at eac h st e p i s i n t he f or m of ± pul se . ( See Fi g . 2- 16 ‘ . )
( Read j ust ment of t he I NTENSI TY cont r ol may be neces-
sar y . )

62 . Pr ess t he 80 ¼s but t on . Not e t hat t he d ur at i on of

each pul se d st ep i s r ed uced .

63 . Pr ess bot h t he 300 ( ¹ s an d t he 80 ¼s but t ons . Not e

t hat t he Col l ect or Su pp l y i s i n t he nor mal mo d e and t he

st e ps ar e occ u r r i ng at t he pea k of t he col l ect or sweep, wi t h

± d u r at i on as obser ved i n st ep 61 ( see F i g . 2- 1 6B) .

; ( ‘ )
MENEM ¹

- C~

¤· ‘
DI V

PFR

Ÿ
R

Ÿ
R
1
–

DI V

¡ ÂR

Fi g. 2- 16 . 300 ¼s PULSED STEPS, ( ‘ ) DC mode ; ( ’ ) Nor mal
mode.

™ Â ½$ . ™ ’
MEMEMEM

5

mA

2
½

¡ • R
DI V

PER

™
1

MEN • 51

¡ ¡ ‘œ
Ÿ
R

F__

MMMMMMMMMMzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" " " " " " " " " "
EMOMMENNOM

¡ • R

¹ __

MENNEN ON

" " " " " " " " › ~m
PER

100
DI V

¡ Á‘
i ( ’ ) MENEM

Nor mal Mode

²
I -™ EMMMEEMENE

¤· ‘
DI V

• » 100
¿I V '

-

MEMMEMNEEM
PER
—

¹

¹

•

DI V

PER
œ
¿
R

DI V

1 ¡ • R
s

¹
Ì

¹ ²™

F- - 9ERPER
DI V

F- ~ •
50

¡ Á‘ 61 . Set t h e f ol l owi ng Type 576 cont

STEP F AMI L Y REP ON

PER
DI V RATE NORM

( ‘ ) ™’ vs . VÂ• PULSE DSTEPS 300 ¼s

Fi g. 2- 15 . 1Âvs . 1g, ™’ @50 ¼‘ per di vi si on . •
50

¡ Å‘

²

58 . Pr ess t he NORM RATE but t on and t hen t he 2 §
PER 100

RAT E b ut t on . Not e t hat t he st ep r at e i s f ast er t han t he DI V

nor mal r at e .
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64 . Set t he Ty pe 576 LEFT- OFF- RI GHT swi t c h t o OFF
an d r emove t he uni ver sal t r ansi st or ad ap t er f r om t he

St an d ar d Test Fi xt ur e . ( Leave t he t r ansi st or i n t he adap t er ) .
I nst al l t he uni ver sal FET adap t er ( Tek t r oni x Par t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .
013- 0099- 00) on t he St an d ar d Test Fi xt ur e an d p l ace an
• - c hannel j unct i on FET i nt o t h e r i g h t t est soc k et of t he
ad ap t e r .

65 . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

I NTENSI TY

	

Vi si bl e Di sp l ay

VERTI CA L	 1 mA
VARI ABLE COLLECTOR

	

Ful l y Count er cl oc k wi se

SUPPLY

AMPLI TUDE

	

. 05 V
STEPS

	

Pr esse d

66 . Set t he LEFT- OFF- RI GHT swi t c h t o R I GHT an d
t ur n t he VARI ABLE COLLECTOR SUPPLY cont r ol
sl owl y cl oc kwi se . Not e t he d i sp l ay of d r ai n cu r r ent vs .
d r ai n- sour ce vol t age wi t h vol t age st ep s of 0. 05 V/ st e p

F i g. 2- 17 . Di sp l ay of FET commo n - so ur ce c har act er i st i c cu r ves : I D
vs. VÁSf or 10 st eps of gat e vol t age at 0. 05 vol t s/ st ep .

app l i ed t o t he gat e ( see Fi g . 2- 17) . Si nce t he st eps app l i ed
t o t he gat e ar e posi t i ve- goi ng, t he cur ves d i sp l aye d r ep r esent
enh ancement mo de op er at i on of t he FET. ( Pr ess t he
SI NGLE STEP FAMI LY but t on t o l ocat e t he cur ve
obt ai ned wi t h zer o vol t s on t he gat e . )

67 . Pr ess t he POLARI TY I NVERT but t on an d not e t he
d i s p l ay of t he dep l et i on mode of op er at i on of t he FET ( see
Fi g . 2- 17) . ( Pr ess SI NGLE STEP FAMI LY but t on f or ze r o
bi as c u r ve . )

68 . Set t he Ty p e 576 LEFT- OFF- RI GHT swi t ch t o

OFF. Remove t he uni ver sal FET t est adap t er and r ep l ace i t

wi t h t he uni ver sal t r ansi st or t est adap t er ( wi t h t he
t r ansi st or st i l l i n i t . )

69 . Set t he f ol l owi ng Ty p e 576 cont r ol s t o :

Oper at i ng I nst r uct i ons- Ty p e 576

VERTI CAL	 5 mA
AMPLI TUDE

	

Cur r ent St eps
NUMBER OF STEPS

	

5
POLARI TY I NVERT

	

Rel eased

Set t he AMPL I TUDE swi t c h an d t he VAR I ABLE
COLLECTOR SUPPLY cont r ol f or ± f ami l y of cur ves
si mi l ar t o Fi g . 2- 18‘ .

70 . Not e t he ² or gn u p er d i vi si on r ead out . By measur i ng

t he ver t i cal di vi si ons bet ween t wo c ur ves of t he d i s p l ayed
f ami l y, t he ² of t he devi ce i n t h at r egi on can be det er mi ned .
For examp l e, t her e i s appr oxi mat el y 0. 9 d i vi si on bet ween
t he f our t h and f i f t h st e p s s hown i n Fi g . 2- 18 ‘ . The ² of t he
devi ce when op er at ed i n t h i s r egi on i s, t her ef or e, app r ox-
i mat el y 0. 9 ( 200) or 180. To ma k e ± mor e accur at e
measur ement of ² , t he d i f f er ence i n bot h col l ect or and base
c u r r ent bet ween t h e f our t h an d f i f t h st ep s shou l d be l ess .

71 . Pr ess t he OFFSET ‘ ™Dbut t on and set t he OFFSET
MULT cont r ol t o 4. Not e t hat t he of f set c ur r ent has been
added t o t he St ep Gener at or out p ut so t hat t he zer o st ep i s
nowat t he l evel of t he f o u r t h st ep d i sp l ayed .

72 . Pr ess t he STEP MULT . 1 § bu t t on . Not e t hat t he

cur r ent per st e p i s now 1/ 10 of t he val ue set by t he AMPL I -
TUDE swi t c h . Chec k t he PER STEP r ead out f or t he new
amp l i t u d e per st ep . ( See Fi g . 2- 18 ’ . )

73 . Set t he DI SPLAY OFFSET Sel ect or swi t ch t o
VERT § 1 an d t ur n t he CENTERL I NE VALUE swi t c h
cl oc k wi se unt i l t he f i r st st e p i s wi t h i n ±0 . 5 d i vi si on of t he
cent er hor i zont al l i ne .

74 . Set t he DI SPLAY OFFSET Sel ect or swi t c h t o
V• R¤ §10 . Not e t hat t h ough t he ! 3 p er d i vi si on i s st i l l 200
as i t was i n st ep 70, t he c hange i n col l ect or an d base cur r ent
( ” ™Â an d A[ B) i s l ess bet ween t he f our t h an d t he f i f t h st ep .
Th i s al l ows f or ± mor e accur at e measur ement of ² at t he

l evel of t he f our t h st e p ( see Fi g . 2- 18C) . The ² of t he devi ce
at t he f our t h st ep now measur es at about 0. 8 ( 200) = 160 .

75 . Set t he f ol l owi ng Ty p e 576 cont r ol s t o :

VERTI CAL	 1 mA

DI SPLAY OFFSET

	

NORM ( OFF )
Sel ect or

AMPL I TUDE

	

. 05 V

NUMBER OF STEPS

	

1

OFFSET MULT

	

0

STEP œULT

	

Rel eased

76 . Tur n t he OFFSET MULT cont r ol unt i l ± st ep j ust
begi ns t o app ear on t he CRT. Not e t he mul t i p l i er val ue on
t he OFFSET MULT cont r ol . Th i s number t i mes t he AM-
PLI TUDE swi t c h set t i ng i s t he base- t o- emi t t er t ur n on vol t -
age of t he t r ansi st or .
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Oper at i n g I nst r u ct i ons- Ty p e 576

. ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ )

PA :

PA

h St ep
h St ep

ONEEMENOME
EMENESEEME

¹ ¹ ¹ ¹ • œ¹ ¹ ¹ ¹
MMMMMEMMMM

MMMMMMM

~™¹Š~! ~~~~ ¹Í ¹ ¯ ±~ ¹
ARE

	

101~~¹ ¹ ¹ r = : 1

1 : ¹

PER

¤
•
¡

²
9m
¡ • R
DI V

DI V

PER
œ¿

¹R

5t h St ep
DI V

4t h St ep

Å‘

100

Fi g . 2- 18 . Meas u r emen t of ² of t r ansi st or , ( ‘ ) Coa r se measur ement ;
( ’ ) Of f set t i ng o f d i s pl ay and 1§ mu l t i p l i cat i on o f st ep amp l i t ude ;
( C) ¯ 0§ magni f i cat i on of ver t i cal di spl ay .

St an dar d Test F i xt ur e

78 . Not e t h e d i sp l ay of t h e ch ar act er i st i c cur ves wi t h

t h e emi t t er gr ound ed an d t h e cur r ent st eps app l i ed t o t h e

base ( see Fi g . 2- 19 ‘ ) .

2- 1 6

77 . Set t h e f ol l owi ng Ty p e 576 cont r ol s t o :

AMPL I TUDE

	

20 ¼. A

OFFSET ZERO

mA

20
Á‘

100

~‘

RM STEP
GEN (NORM) ; ( ’ ) Ter mi nal Se l ect or swi t c h set t o EMI TTER
TERMSTEPGEN.

79 . Set t h e LEFT- OFF- R I GHT swi t ch t o OFF and t h e

STEP FAMI LY bu t t on t o OFF . Ta ke ± pat ch cor d wi t h
banana pl ugs on eac h en d and connect i t bet ween t h e STEP

GEN OUTPUT connect or an d t h e • §¤ BASE OR EMI T

I NPUT connect or .

80 . Set t he f ol l owi ng Ty p e 576 cont r ol s t o :

ST EP FAM™ LY

	

ON

LEFT- OFF- R I GHT RI GHT

Ter mi nal Sel ect or

	

BASE TERMOPEN
( OR • §¤ )

Not e ± di s p l ay si mi l ar t o t h at seen i n st ep 78 .

81 . Set t h e f ol l owi ng Ty p e 576 cont r ol s t o :

VERTI CA L	 1 · ‘ EMI TTER

MODE LEAKAGE

VAR I ABLE COLLEC-

	

Fu l l y Count er cl oc k wi se

TOR S UPPLY

STEP FAMI LY

	

OFF

Remove t h e pat c h cor d .

M ONES

MEN ME

MOMMME 1 1

MEMI MEM ™’ = 200

~g =250601A
2160 ¹

'

=M0, 400

' mom
-

I

~
7270 s~sss

¡

PER
DI V

Á‘

1111

F- -

F - - ~ssssssss

¹

~sssss~ss~

²
9ER
• ½

DI V

( ‘ ) Common Emi t t e r F ami l y

½• NEE •
¤

D™½ " A
œ• • • • œ̄ ¯ ¹ r RÄ

DI V

PER
œ ¯ ¯ ¯ ~~¯ ¹ ¯ r - 4œ
Ÿ Ÿ
R R

–
DI V

L

–
DI V

¡ • R

• 5 l i l t 1111 ,

PER

Ä

•¡ ¹ ¹ ‘ ~¹ É¹ ¹ ¹ ~¹ ¹ ¹ r ¡

²

¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹
²
Q

¡ • R
DI V ¹ ¹ ¹ ¹ ¹ ¹ ¹ r ¹ PE R

DI V

9

( ’ ) Common Base F ami l y

½•
ÁÄ

Soo

PA
Fi g. 2- 19 . ( ‘ ) Ter mi nal Sel ect or swi t ch set t o BASE T

•
¤ œ‘

DI V

MENEM 0000
R
¤

D™½

PER
œ
¿
™ ¹

™

.
¹ / ¹ ¹ ¹ ¹ ¿R• • ˆ ˆ '

PER
œ¿
R

½
F- sss~ ¿™½

PER

¤ So

™

-1

PER

¤
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82 . Tu r n t he VAR I A BLE COLLECTOR SUPPLY con-
t r ol cl oc k wi se and not e t he d i spl ay of emi t t er l eakage cur -
r ent wi t h t he base t er mi nal open .

83 . Set t he Ter mi nal Sel ect or swi t c h t o SHORT and
not e t h e d i s p l ay of emi t t er l eakage cur r ent wi t h t he base
t er mi nal shor t e d t o g r ound .

84 . Set t he f ol l owi ng Ty pe 576 co nt r ol s t o :
VERTI CA L	 5 mA

AMPL I TUDE

	

5 mA

Ter mi nal Sel ect or

	

EMI TTER TERMST EP

GEN

STEP FAMI LY

	

ON

Tur n t he VARI ABLE COLLECTOR SUPPLY cont r ol
cl oc kwi se an d n ot e t he d i sp l ay of col l ect or cu r r ent vs .
col l ect o r - emi t t er vol t age wi t h cur r ent st eps app l i ed t o t he
emi t t er of t he t r ansi st or ( see F i g . 2- 1 9B) .

85 . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

STEP FAMI LY

	

OFF

Ter mi nal Sel ect or

	

EMI TTER TERMOPEN
( ORzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• §¤ )

Reconnect t he pat c h cor d bet ween t he STEP GEN OUT-
PUT connect or and t he • §¤ BAS E OR EMI T I NPUT con-
nect or .

86 . Set t he STEP FAM™ LY but t on t o ON and not e ±
d i spl ay si mi l a r t o t hat seen i n st ep 84 .

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

GENERAL OPERATI NG I NFORMATI ON

CRT

The CRT i n t he Ty pe 576 has ± per manent l y et c hed
i nt er nal gr at i cul e . The gr at i cul e i s 10 d i vi si ons by 12 d i vi -
si ons, each d i vi si on bei ng 1 cm. I l l u mi nat i on of t he gr at i -
cul e i s co n t r ol l ed by t he GRATI CULE 1 LLUM cont r ol . Pr o-
t ect i ve s h i el ds f or t he CRT an d t he f i be r - o pt i c r eadout d i s-
p l ay ar e f i t t ed t o t he bezel . The bezel cover s t he CRT and
t he f i ber - o pt i c r eadout d i sp l ay . To r emove, l oosen t he se-
cu r i ng scr ew an d pul l out on t he b ot t om of t he bezel .

‘ bl ue f i l t e r has been pr ovi ded t o i mpr ove t he cont r ast
of t he d i s p l ay when t he ambi ent l i g ht i s i nt ense . Th i s f i l t er
may be i nst al l e d ( or r emove d) by r emovi ng t he bezel and

sl i d i ng t he f i l t er f r om bet ween t he CRT p r ot ect i ve sh i el d

an d t he bezel f r ame .

Readout

The r eadout l ocat e d t o t he r i ght of t he CRT i s made up
of t he f i ber - opt i c d i sp l ays and t hei r t i t l es_ The f i ber - opt i c

d i s p l ays s how number s and u ni t s ( 5 mA, 2 V, et c . ) t he

Oper at i ng I nst r uct i ons- - Type 576

val ues of wh i c h ar e ± f u nct i on of f r ont - panel cont r ol set -
t i ngs. The t i t l es ar e wo r ds pr i nt ed on t he f i ber - o pt i c d i s p l ay
s h i el d at t ac hed t o t he bezel . These wor ds i ndi cat e t he c har -
act er i st i cs of t he CRT di s pl ay t o whi c h eac h f i ber - o pt i c
d i spl ay i s r el at ed ( PER VERT DI V, PER STEP , et c. ) . I l l u-
mi nat i on of t he t i t l es and t he f i be r - o pt i c d i p l ays i s con-

t r ol l e d by t he READOUT I LLUM cont r ol . I t shou l d be
not ed t hat as t he i l l umi nat i on of t he r eadout i s r e duced, t he
f i ber - opt i c d i spl ay of ² or gm p er d i vi si on t u r ns of f bef or e
t he ot her f i ber - o pt i c d i s p l ays .

I nt ensi t y

The i nt ensi t y of t he d i s p l ay on t he CRT i s cont r ol l e d by
t he I NTENSI TY cont r ol . Thi s cont r ol s houl d be adj ust ed so
t hat t he di s pl ay i s easi l y vi si bl e but n ot over l y br i g h t . I t wi l l
pr obabl y r equi r e r ead j ust ment f or d i f f er ent d i s p l ays . Par t i c-

ul a r car e shoul d be exer ci sed when ± s pot i s bei ng d i s-
p l ayed . ‘ hi g h i nt ensi t y spot may bur n t he CRT p hos phor
causi ng per ma nent d amage t o t he CRT.

Focus

The f ocus of t h e CRT d i s p l ay i s cont r ol l ed by t he F O-
CUS cont r ol . Th i s cont r ol shou l d be adj ust e d f or opt i mu m
d i s p l ay def i n i t i on .

Posi t i oni ng

The posi t i on of t he d i s p l ay on t he CRT gr at i cul e, bot h
ver t i cal l y and hor i zont al l y, i s cont r ol l ed by f our set s of
cont r ol s : t he ver t i cal and h or i zont al POSI TI ON cont r ol s,
t he POLARI TY swi t ch , t he DI SPLAY OFFSET co nt r ol s
and t he DI SPLAY I NVERT, ZEROan d CAL but t ons.

The p osi t i on cont r ol s pr ovi de coar se an d f i ne p osi t i o ni ng

of t he d i spl ay bot h ver t i cal l y and h or i zont al l y . Eac h coar se
POSI TI ON swi t c h pr ovi des 5- di vi si on i ncr ement s of di spl ay

posi t i oni ng . Eac h F I NE POSI TI ON cont r ol h as ± cont i n-

uous r ange of gr eat er t han 5 d i vi si ons . The posi t i on cont r ol s
shoul d not be used t o p osi t i on t he zer o r ef er ence of f t he
CRT. The DI SPLAY OFFSET cont r ol s may be used f o F t hi s

pur pose . I f t he d i spl ay i s magni f i ed ei t her ver t i cal l y or h or -

i zont al l y u si ng t he DI SPLAY OFFSET Sel ect or swi t c h , t he

r anges of t he p osi t i on cont r ol s ar e i nc r eased 10 t i mes .

The POLARI TY swi t c h p osi t i ons t he zer o si gnal poi nt of
± d i spl ay ( l ocat ed by p r essi ng t he ZERObut t on) t o ± p osi -
t i on conveni ent f or ma k i ng measur ement s on an • ¡ • de-

vi ce, ± ¡ • ¡ d evi ce or when ma k i ng an AC measur ement .

The DI SPLAY OFFSET cont r ol s pr ovi de cal i br at ed of f -
set ( or posi t i oni ng) of t he d i s p l ay ei t her ve r t i cal l y or hor i -
zont al l y . These cont r ol s may be used ei t her t o make ±
measur ement or t o p osi t i on par t i c u l ar p or t i ons of ± d i spl ay,
wh i ch has been magni f i e d , on t he CRT gr at i cul e . The DI S-
PLAY OFFSET Sel ect or swi t ch d et er mi nes whet her t he di s-
pl ay wi l l be of f set ver t i cal l y or hor i zont al l y an d t he CEN-

TERLI NE VALUE swi t ch pr ovi des t he of f set . Under un-
magni f i ed condi t i ons, 10 di vi si ons of of f set ar e avai l abl e .
Wh en t he DI SPLAY OFFSET Sel ect or swi t ch i s set t o one
of i t s MAGN I F I ER posi t i ons, 100 d i vi si o ns of of f set ar e
avai l abl e .
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Wh en ma k i ngzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± measur ement usi ng t he DI S PLAY OFF-

SET cont r ol s, t he CRT gr at i cul e becomes ± wi n dow. Wh en

t he CENTERL I NE VALUE swi t c h i s set t o 0, t he ver t i cal

cent e r l i ne ( hor i zont al of f set ) or t he hor i zont al cent er l i ne

( ver t i cal of f set ) of t he wi n dow i s at t he ze r o si gnal por t i on

of t he d i sp l ay . As t he CENTERL I NE VALUE swi t c h i s

t ur ne d count er cl oc k wi se, t he wi n dow moves ei t her ver -

t i cal l y or hor i zont al l y al ong t he d i s p l ay . For eac h posi t i on

of t he CENT ERL I NE VALUE swi t c h , t he number on t he

swi t c h appea r i ng i n t he bl ue wi n dow r e p r esent s t he n u mber

of d i vi si ons t he ver t i cal cent er l i ne or t he hor i zont al cent er -

l i ne has been of f set f r om t he zer o of f set l i ne . I f t he d i s p l ay

has been magni f i e d , t h e number i n t he bl ue wi n dow must

be mul t i p l i ed by 10 .

The ZERO but t on p r ovi des ± conveni ent means of posi -

t i oni ng t he zer o r ef er ence poi nt on t he CRT gr at i cul e . Un-

der nor mal o per at i ng con d i t i ons ( DI SPLAY OFFS ET Sel ec-

t or swi t c h set t o NORM) when t he ZERO but t on i s p r essed,

± zer o r ef er ence s pot appear s on t he CRT gr at i cul e . Th i s

spot i n d i cat es t he poi nt on t h e CRT wher e zer o si gnal i s

bei ng measur ed by t he ver t i cal an d hor i zont al d i s p l ay

amp l i f i er s . Wi t h t he b u t t on p r esse d , t he posi t i oni ng con-

t r ol s may be use d t o posi t i on t he s pot t o ± poi n t on t he

CRT gr at i cul e wh i c h ma kes measur ement s co nveni ent . I f

t he DI SPLAY OFFS ET Sel ect or swi t c h i s set t o VERT or

HORI Z, t he zer o r ef er ence p oi nt i n d i cat es t he h or i zont al o r

ver t i cal gr at i cul e l i ne, r es pect i vel y, t o wh i c h t he CENTER-

L I NE VALUE swi t c h set t i ng a pp l i es . To assur e t he acc u -

r acy of t he CENTERL I NE VALUE swi t c h set t i ngs, t he zer o

r ef er ence s pot shoul d be a dj ust ed ( usi ng t he posi t i o n i ng

cont r ol s) t o t he a pp r opr i at e ce n t er l i ne f or t he of f set bei ng

used . For maxi mumaccur acy of measur ement , t he posi t i on

of t h i s zer o r ef er ence poi nt s ho u l d be a dj u st e d wi t h t he

DI SPLAY OFFSET Sel ect or swi t c h i n one of i t s MAGN I -

F I ER posi t i ons .

The CAL but t on p r ovi des ± means of c hec k i ng t he cal i -

br at i on of t he d i s p l ay amp l i f i er s . Un der nor mal o per at i ng

con d i t i ons ( DI SPLAY OFFS ET Sel ect or swi t ch set t o

NORM) wh en t he CAL but t on i s p r essed, ± cal i br at i on r ef -

er ence s pot a pp ear s on t he CRT. Th i s s pot r e p r esent s ±

si gnal ap p l i ed t o bot h t he ver t i cal an d t he hor i zont al di s-

p l ay amp l i f i er s wh i c h s houl d cause 10 d i vi si ons def l ect i on

on t he CRT gr at i cul e bot h ver t i cal l y an d h or i zont al l y . I f

t he posi t i on of t h i s s pot i s compar e d wi t h t he posi t i on of

t he spot obt ai ned when t he Z ERO but t on i s pr esse d , t he

accur acy of cal i br at i on of t he di s p l ay amp l i f i er s can be de-

t er mi ned . Wh en t he DI SPLAY OFFS ET Sel ect or swi t c h i s

set t o ei t her VERT or HORI Z, t he cal i br at i on r ef er ence

spot sh oul d ap pear on t he ver t i cal ce n t er l i ne ( hor i zont al

of f set ) or t he hor i zont al cent er l i ne ( ver t i cal of f set ) , as-

sumi ng t he zer o r ef er ence poi nt i s p r o per l y adj ust ed . Th i s

cal i br at i on c hec k s houl d be made wi t h t he DI SPLAY OFF-
SET Sel ect or swi t c h i n ei t her HORI Z X10 or VERT X10 .

Any depar t ur e of t he cal i br at i on r ef er ence s pot f r om t h e

cent er l i ne, when t h i s chec k i s ma de, r ep r esent s an er r or of

1 °/ ¿ per d i vi si on i n t he d i s p l ay of f set .

2- 1 8

The DI SPLAY I NVERT but t on pr ovi des ± means of i n-

ver t i ng t he d i sp l ay on t he CRT . Wh en t he DI SPLAY I N-

VERT b u t t on i s pushed , t he i n put s t o t he d i s p l ay amp l i f i er s

a r e r ever se d , causi ng t he d i s p l ay on t he CRT t o be i nver t e d
bot h ver t i cal l y an d hor i zont al l y abo u t t he cent er of t h e

gr at i c u l e .

I f t he posi t i on cont r ol s ar e cent er e d , t he ze r o an d
cal i br at i on r ef er ences spot s s houl d ap pear i n par t i cul ar

posi t i ons on t he gr at i cul e de pen d i ng on t h e posi t i ons of

t he POLARI TY swi t c h an d t he DI S PLAY OFFS ET

Sel ect or swi t c h . F i g . 2- 20 s hows t hese posi t i ons of t he

spot f or t he var i ous set t i ngs of t he t wo swi t c hes . To

det er mi ne t he s pot posi t i ons when t he I NVERT but t on i s

p r essed , assu me t he gr at i cul e s hown i s i nver t ed bot h

ver t i cal l y an d hor i zont al l y .

Ver t i cal Measur ement and Def l ect i on Fact or

I n t he ver t i cal d i mensi on, t he d i s p l ay on t he CRT meas-

ur es ei t her col l ect or cur r ent ( I C) , emi t t er cur r ent ( ™• ) or

t he out put of t he St e p Gener at or . The MODE swi t c h an d

t he VERTI CAL swi t c h det er mi ne wh i ch of t hese measur e-

ment s ar e ma de .

The Ver t i cal def l ect i on f act or of t he d i sp l ay on t he CRT

i s cont r ol l ed by t he VERTI CA L swi t c h , t he DI SPLAY

OFFSET Sel ect or swi t ch an d t he MODE swi t c h . The PER

VERT DI V r ea dout t o t he r i g h t of t he CRT i n d i cat es t he

ver t i cal def l ect i on f act or due t o t he combi ned ef f ect s of

t hese t h r ee cont r ol s .

Un der nor mal o per at i ng con d i t i ons, wi t h t he MODE
swi t c h set t o NORMand t he DI S PLAY OFF SET Sel ect or

swi t c h set t o NORM ( OFF) , col l ect or cur r ent i s measur e d

ver t i cal l y and t he VERTI CA L swi t ch det e r mi nes t he ver t i -

cal sensi t i vi t y of t he di s p l ay .

Wh en meas u r i ng col l ect or cur r ent , t he VERTI CA L

swi t c h p r ovi des def l ect i on f act or s ( unmagni f i e d ) r angi ng

f r om 1 ¼‘ / d i vi si on t o 2 ‘ / d i vi si on . The ver t i cal def l ect i on

f act or i s i n d i cat e d ei t her by t he PERVERT DI V r ea dout or

by t he posi t i on of t he VERTI CA L swi t c h , usi ng t he l et t er s

p r i nt e d i n bl ac k t o det er mi ne uni t s . The r ea dout a nd t he

swi t c h posi t i on s houl d coi nci de .

Wh en t he MODE swi t c h i s set t o LEAKAGE ( EMI TTER

CURRENT) t he CRT d i s p l ay measur es emi t t er cur r ent ver -

t i cal l y . I n t h i s case t he ver t i cal sensi t i vi t y of t he d i s p l ay i s

i ncr ease d by 1000 t i mes f or eac h posi t i on of t h e VER-

TI CA L swi t c h . The ver t i cal def l ect i on f act or i s i n d i cat e d
ei t her by t he PERVERT DI V r eadout or by t he posi t i on of

t he VERTI CA L swi t c h , usi ng t he l et t er s pr i nt e d i n or ange

t o det er mi ne uni t s . Wh en t he MODE swi t c h i s set t o LEAK-
AGE t he out put of t he Col l ect or Su ppl y i s DC vol t age, l i k e

t hat obt ai ned when t he MODE swi t c h i s set t o DC ( ANTI

LOOP) , r at her t han ± vol t age swee p . Al so i n t he l ea kage

mode ± sl i g h t er r or ( up t o 1 . 25 V) i s a dd ed t o t he hor i zon-

t al d i s p l ay . The f ol l owi ng Hor i zont al Measur ement an d De-

f l ect i on Fact or sect i o n s h ows h ow t o det er mi ne t he degr ee

of t h i s er r or .
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+zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¡ • HORI Z CAL
- ¡ • ¡ HORI Z Z ERO

AC VERT ZERO

AC HORI Z CAL	 AC NORMCAL

1
1

- - »
1

1

1

¹

- - »

1

ACVERTCAL
¹

-_ ¡ • ¡ NORMZERO
¹ +• ¡ • NORM CAL

¹

™
4

+• ¡ • VERTCAL
- ¡ • ¡ VERT ZERO
AC HORI Z ZERO

Fi g . 2- 20 . Posi t i ons of spot on CRT gr at i cul e when ZEROor CAL but t ons ar e pr essed, f or var i ous pos i t i ons of t he POLARI TY swi t ch and
t he DI SPLAYOFFSET Sel ect i on swi t ch, assumi ng t he posi t i on cont r ol s ar e cent er ed .

Wh en t he VERTI CA L swi t c h i s set t o STEP GEN,
st eps i n di cat i ng t he St ep Gener at or out put ar e d i s p l aye d
ver t i cal l y . The ver t i cal d i s p l ay s hows one st ep per d i vi si on
an d t he ampl i t u de of eac h st ep, as s hown by t he PERSTEP
r eadout , d et e r mi nes t he ver t i cal def l ect i on f act or . I t s hou l d

be not ed t hat i f t he HORI ZONTAL swi t c h i s set t o STEP
GEN, t he St ep Gener at or out put si gnal i s not avai l abl e f or

d i s p l ay ver t i cal l y . I n t h i s case, set t i ng t he VERTI CAL
swi t ch t o STEP GEN causes ze r o ver t i cal si gnal t o be di s-

p l aye d .

The ver t i cal sensi t i vi t y can be i ncr eased by 10 t i mes f or

any of t he pr evi ousl y ment i oned measur ement s by set t i ng

t he DI SPLAY OFFSET Sel ect or swi t c h t o VERT X10. The
magni f i e d ' ver t i cal def l ect i on f act or can be d et er mi ned

ei t her f r om t he PER VERT DI V r ea dout ' or by d i vi d i ng

t he set t i ng of t he VERTI CAL swi t c h by 10 .

Hor i zont al Measu r ement and Def l ect i on Fact or

I n t he h or i zont al d i mensi on, t he d i spl ay on t he CRT

measur es ei t he r col l ect or t o emi t t er vol t age ( VÂ• ) , col l ec-

t or t o base vol t age ( VÂ’ ) , base t o emi t t er vol t age ( VBE) ,
emi t t er t o base vol t age ( VEB) or t he St ep Gener at or out -
put . The HORI ZONTAL swi t c h , t he Ter mi nal Sel ect or
swi t c h an d t he par amet er bei ng measur ed ver t i cal l y d et er -

mi ne what i s measur ed h or i zont al l y .

' The PER VERT DI V r eadout does not i ndi cat e def l ect i on f ac-
t or s l ess than 1 · ‘ / di vi si on .

’

Oper at i ng I nst r uct i ons- Type 576

The hor i zont al def l ect i on f act or of t he d i spl ay on t he

CRT i s cont r ol l ed by t he HORI ZONTAL swi t c h an d t he

DI SPLAY OFFSET Sel ect or swi t c h . The PER HORI Z DI V

r eadout t o t he r i ght of t he CRT i ndi cat es t he hor i zont al

def l ect i on f act or due t o t he combi ned ef f ect s of t hese t wo

cont r ol s .

Under nor mal oper at i ng condi t i ons wi t h col l ect or cur -

r ent bei ng measur ed ver t i cal l y, t he Ter mi nal Sel ect or swi t c h
set t o EMI TT ER GROUNDED an d t he DI SPLAY OFFSET
Sel ect or swi t c h set t o NORM ( OFF ) , t he d i spl ay wi l l meas-

ur e VÂ• or V’ • h or i zont al l y . To measur e VÂ• , t he HORI -

ZONTAL swi t c h must be set wi t h i n t he COLLECTOR
r ange wh i c h has d ef l ect i on f act or s bet wee n 50 mV/ di vi si on

an d 200 V/ d i vi si on . To measu r e VBE, t he HORI ZONTAL
swi t c h must be set wi t h i n BAS E r ange whi c h has def l ect i on

f act or s bet ween 50 mV/ d i vi si on an d 2 V/ d i vi si on . I n bot h
cases, t he hor i zont al def l ect i on f act or s ar e i n di cat ed by

bot h t he PER HORI Z DI V r eadout and t he posi t i on of t he
HORI ZONTAL swi t c h . The t wo val ues s houl d coi nci de .

Wh en t he Ter mi nal Sel ect or swi t c h i s set t o BAS E

GROUNDED t he hor i zont al d i sp l ay measur es col l ect or t o

base vol t age ( VÂ’ ) wi t h t he HORI ZONTAL swi t c h i n t he

COLLECTOR r ange, or emi t t er t o base vol t age ( V• ’ ) wi t h
t he HORI ZONTAL swi t c h i n t he BASE r ange . I t s houl d be

not e d t hat V• ’ i n t h i s case d oes not i n di cat e ± measur e-

ment of t he emi t t er - base vol t age un der ± r ever se bi ased con-

di t i o n . I t i s ± measur ement of t he f or war d bi ased base-

emi t t er vol t age wi t h t he hor i zont al sensi ng l eads r ever se d .

2- 1 9
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Oper at i ng 1nst zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¹ uct i o ns- Ty pe 576

Wh en emi t t e r c u r r ent i s bei ng measur ed by t he ve r t i cal

d i sp l ay, t he onl y si gni f i cant measur ement s made by t he

ho r i zont al d i s p l ay ar e VI CE and VÂ’ . To ma k e t hese meas-

ur ement s, t he HORI ZONTAL swi t ch i s set wi t h i n t he

COLLECTOR r a nge an d t he Ter mi nal Sel ect or swi t c h i s set

t o EMI TTER GROUNDEDor BASE GROUNDED.

Wi t h t he VERTI CAL swi t c h set bet ween 500 · ‘ /

d i vi si o n and 1 · ‘ / d i vi si o n , an er r or occ ur s i n t he h or i zont al

measur ement . Tabl e 2- 3 i nd i cat es t he degr ee of t h i s er r o r i n

vol t age per d i vi si on of ver t i cal d ef l ect i on f or al l t he set t i ngs

of t he VERTI CAL swi t c h wi t h i n t h i s gi ven r ange . Usi ng t h i s

t abl e an d t he f ol l owi ng p r oced ur e, t he act ual VI CE or VÂ5

can be cal ucl at ed .

' EMI TTER cur r ent , DI SPLAY OFFSET Sel ect or swi t ch set t o
NORM( OFF ) .

1 . Measur e t he ver t i cal d ef l ect i on of t he d i spl ay i n d i vi -
si ons ( see F i g . 2- 21) .

vol t s .
2 . Measur e t he h or i zont al def l ect i on of t he d i sp l ay i n

3. Usi ng Tabl e 2- 3, f i nd t he er r or f act or f or t he set t i ng

of t he VERTI CA L swi t c h a nd mul t i p l y i t by t he val ue d e-

t er mi ned i n st ep 1 .

; Leak

Vol t age er r o r = 3 d i vi si o ns § 25 mV = 75 mV

VI CE = 325 mV - 75 mV = 250 mV

- ™

¤ 11 ‘
Å¹ ½

PER
—
Ÿ
R

4 MV

½• R
s

¡

²

PER
¿¹ ½

Fi g . 2- 21 . Sampl e cal cul at i on of er r or i n co l l ect or t o emi t t er vol t age
i nc ur r ed when measur i ng l eakage o f ± t r ansi st or .

2- 20

TABLE 2- 3

Er r or i n Hor i zont al Vol t age Measur ement

Per Di vi si on of Ver t i cal Def l ect i on

4 . Subt r act t he vol t age d et er mi ne d i n st ep 3 f r om t he
vol t age det er mi ned i n st ep 2 t o gi ve t he act ual VÂ• or

VCB.

Wh en t he HORI ZONTAL swi t c h i s set t o STEP GEN,
st ep s i n d i cat i ng t he St ep Gener at o r out p ut ar e di sp l ayed

hor i zo nt al l y . The h or i zont al di s p l ay s hows one st e p p er d i -
v i si on an d t he amp l i t u de of each st ep , as shown by t he PER
STEP r ead out d et er mi nes t he h or i zont al d ef l ect i on f act or .

The h or i zont al def l ect i on f act o r can be i ncr eased by 10
t i mes f or any of t he pr evi ousl y ment i o ned measur ement s
by set t i ng t he DI SPLAY OFFSET Sel ect or swi t c h t o

HORI Z § 10 2 . The magni f i ed hor i zo nt al d ef l ect i on can be
d et er mi ned ei t her f rom t he PER HORI Z DI V r ea dout or by
d i vi d i ng t he set t i ng of t he HORI ZONTAL swi t ch by 10 .

Measur ement s

Tabl e 2- s hows t he measur ement s whi c h ar e bei ng mad e

ver t i cal l y and h or i zont al l y b y t he d i sp l ay f or t he va r i ous

p osi t i ons of t he VERTI CAL swi t ch , t he HORI ZONTAL

swi t c h and t he Te r mi nal Sel ect o r swi t c h . Those swi t ch p osi -

t i on combi nat i ons not cover ed by t he t abl e ar e not con-

si d e r ed usef ul .

Di s p l ay Of f set an d Magni f i er

Th e DI SPLAY OFFSET Sel ect or swi t c h an d t he

CENTERL I NE VALUE swi t c h pr ovi des ± cal i br at ed d i s p l ay
of f set of f r om 0 t o 10 d i vi si ons ( 0 t o 100 di vi si ons when

t he d i s p l ay i s magni f i e d ) and ± 10 t i mes d i sp l ay magni f i e r .

The d i spl ay of f set and t he d i s p l ay magni f i er , when i n op er a-

t i on, ef f ect t he d i s p l ay ei t her ver t i cal l y or h or i zont al l y, but

never t he wh ol e d i sp l ay . Use of t he cal i br at e d i spl ay of f set

i s d i scussed i n t he Posi t i o ni ng sect i on . Use of t he magni f i er
i s di scussed i n bot h t he Ver t i cal and Hor i zont al Measur e-

ment and Def l ect i on Fact or sect i ons .

Col l ect or Supp l y

The Col l ect o r Su pp l y p r ovi des oper at i ng vol t age f or t he
d evi ce un d er t est . I t i s ± var i abl e vol t age i n t he f or m of
ei t her ± si ne wave, or ± f ul l - wave r ect i f i ed si ne wave ( see

Fi g . 2- 22) . Th i s vol t age i s app l i ed t o t he col l ect or t er mi nal s

of t he St a ndar d Test F i xt ur e .

The MAX PEAK VOLTS swi t ch and t he VARI A BLE

COLLECTOR SUPPLY cont r ol det er mi ne t he pea k vol t age
out p ut of t he Col l ect or Supp l y, whi c h may be var i ed f r om
0 vol t s t o 1500 vol t s . The MAX PEAK VOLTS swi t ch p r o-

vi des f ou r pea k vol t age r anges : 15 vol t s, 75 vol t s, 350 vol t s
and 1500 vol t s . The VARI ABLE COLLECTOR SUPPLY
al l ows co nt i nu ous vol t age va r i at i on of t he peak vol t age
wi t hi n eac h pea k vol t age r ange .

The PEAK POWER WATTS swi t ch , wh i ch i nt er l oc ks

wi t h t he MAX PEAK VOLTS swi t ch , d et er mi nes t he maxi -

mumpower out pu t of t he Col l ect or Supp l y . Power ou t put

2 The Hor i zont al di sp l ay i s not cal i br at ed when the VERTI CAL
swi t ch i s set bet ween 100 · ‘ and 1 · ‘ EMI TTER.

VERTI CAL Swi t c h Set t i ng' Vol t age Er r or Per
Ver t i cal Di vi si on

50 · ‘ , 5 · ‘ 125 mV

20 · ‘ , 2 · ‘ 50 mV

100 · ‘ , 10 · ‘ , 1 · ‘ 25 mV

0 . ‘
,

~~ 3 · ‘

~ ¹ r r ~r ¹ ¹ ¹
r r r r r r ~r r r. . ~~1. ~ ¹ r r r
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1 Er r or i n vol t age must be cal cul at ed. See Hor i zont al Measur ement
i n Def l ect i on Fact or sect i on .2 VEB i ndi cat eszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± measu r ement of f o rwar d vol t age base- emi t t er ,
wi t h t he hor i zo n t al vol t age se nsi ng l eads r ever sed .
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Fi g. 2- 22 . Out put of Col l ect or Suppl y f or t hr ee set t i ngs of PO-
LARI TY swi t ch .

i s cont r ol l e d by pl aci ng ± r esi st or , sel ect ed f r om t he

SERI ES RESI STORS, i n se r i es wi t h t he Col l ect or Su pp l y

out put . The ser i es r esi st ance l i mi t s t he amount of cur r ent

whi c h can be conduct e d by t he Col l ect or Su pp l y . I n set t i ng

t he pea k power out put usi ng t he PEAK POWER WATTS
swi t c h , t he pr oper ser i es r esi st or i s aut omat i cal l y sel ect e d .
I f t he pea k vol t age r ange i s c hange d wh i l e t he MAX PEAK

TABLE 2- 4

Measur eme nt s Made by t he Ty pe 576 Di s pl ay

Oper at i ng I nst r uct i ons- Type 576

VOLTS an d t he PEAK POWERWATTS swi t c hes ar e i nt er -

l oc k ed , ± new ser i es r esi st or i s chosen wh i ch wi l l p r ovi de

t he same pea k power out put .

The Col l ect or Su pp l y POLARI TY swi t ch d et er mi nes t he

pol ar i t y of t he Col l ect o r Su pp l y out put an d t he St ep

Gener at or out put . I t al so pr ovi des an i ni t i al d i spl ay p osi t i on

on t he CRT gr at i cul e as d i scusse d i n t he sect i on on posi -

t i oni ng . Wh en t he POLARI TY swi t ch i s set t o +( • ¡ • ) t he

Col l ect or Su pp l y out put i s ± p osi t i ve- goi ng f ul l wave r ect i -

f i ed si ne wave an d t he St ep Gener at o r out put i s p osi t i ve-

goi ng . Wh en t he swi t c h i s set t o - ( ¡ • ¡ ) t he Col l ect o r Su p-
pl y out put i s ± negat i ve- goi ng f ul l wave r ect i f i e d si ne wave
an d t he St ep Gener at or out put i s al so negat i ve- goi ng . The

AC posi t i o n of t he POLARI TY swi t ch p r ovi des ± Col l ect or

Su pp l y out put whi c h i s an u nr ect i f i ed si ne wave, an d t he
St ep Gener at or out put i s posi t i ve- goi ng . ‘ negat i ve- goi ng
St ep Gener at or out put ca n be obt ai ned i n t hi s case by
pr essi ng t he STEP/ OFFSET POLARI TY I NVERT but t on .
As not ed on t he f r ont panel , when t he AC posi t i on i s bei ng
used , t he MODE swi t c h s houl d be set t o NORM an d t he

St ep Gener at or r at e t o . 5 § .

The MODE swi t c h d et er mi nes whet her t he Col l ect or

Su pp l y out put vol t age wi l l be ± vol t age sweep or ± DC

vol t age . Wh en t he MODE swi t c h i s set t o NORM t he out put

i s ± r e pet i t i ve vol t age swee p va r yi ng f r om 0 vol t s t o t he

2- 2 1

Swi t c h Set t i ngs Measur e d by Di spl ay

VERTI CA L HORI ZONTAL Ter mi nal Sel ect or Ver t i cal l y Hor i zont al l y

COLLECTOR COLLECTOR EMI TTER GROUNDED I C VCE

COLLECTOR BASE EMI TTER GROUNDED I C VBE

COLLECTOR STEP GEN EMI TTER GROUNDED I C ™’ or VBE

COLLECTOR COLLECTOR BASE GROUNDED I C VÂ’

COLLECTOR BASE BASE GROUNDED I C VEB2
COLLECTOR STEP GEN BASE GROUNDED I C ™’ or V• ’ 2

EMI TTER COLLECTOR EMI TTER GROUNDED ™• VÂ• 1

EMI TTER COLLECTOR BASE GROUNDED ™’ VÂ’ 1

STEP GEN COLLECTOR EMI TTER GROUNDED ™’ or V’ • VCE

STEP GEN BAS E EMI TTER GROUNDED ™’ or V’ • VBE

STEP GEN COLLECTOR BAS E GROUNDED ™’ or V’ • VÂ’

STEP GEN BAS E ™ BAS E GROUNDED ™’ or V• ’ 2 ™ V• ’ 2
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Oper at i ng I nst r u ct i ons- Ty pe 576

peak vol t age set by t he MAX PEAK VOLTS swi t ch an d t he

VARI ABLE COLLECTOR SUPPLY cont r ol . When t he

MODE swi t c h i s set t o DC ( ANTI LOOP) or LEAKAGE

( EMI TTER CURRENT) t he Col l ect or Su pp l y out put i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±

DC vol t age eq ual t o t he peak vol t age set by t he MAXPEAK

VOLTS swi t c h an d t he VAR I ABLE COLLECTOR SUPPLY

cont r ol . Th i s DC vol t age may be ei t her posi t i ve or negat i ve .

The DC mode i s ver y usef ul when t he nor mal d i s p l ay i s

ex h i bi t i ng excessi ve l oopi ng .

Occasi onal l y some of t he c har act er i st i c cur ves d i s p l aye d

on t he CRT consi st of l oops r at her t han wel l def i ned l i nes

( see F i g . 2- 23) . Th i s ef f ect i s known as l oopi ng an d i s most

not i ceabl e at ver y l ow or ver y hi gh val ues or cur r ent .

Loo pi ng i s gener al l y caused by st r ay ca paci t ance wi t h i n t he

Type 576, an d devi ce ca paci t ance . I t may al so be caused by

heat i ng of t he devi ce under t est . The LOOPI NG COMPEN-

SATI ON cont r ol p r ovi des compl et e compensat i on f o r non

heat - r el at ed l oopi ng d ue t o t he Type 576 an d any st an dar d

devi ce adapt er whi c h may be used . I n gener al i t does not

compensat e f or any added ca paci t ance i nt r oduced by t he

devi ce under t est . ( Cont r ol has some ef f ect i n r e duci ng

st r ay ca paci t ance i n smal l di odes, and vol t age- dr i ven t h r ee

t er mi nal d evi ces . ) I f uncompensat ed l oop i ng i s h i nder i ng

measur ement s, t he MODE swi t c h shoul d be set t o DC

( ANTI LOOP) . I f t he col l ect or sweep, mo de of oper at i on

( MODE swi t ch set t o NORM) i s d esi r ed , an i magi nar y l i ne

l yi ng i nsi de t he l oop an d eq ui d i st ant f r om each si de of t he

l oop i s t he best app r oxi mat i on of t he act ual c har act er i st i c

cur ve ( see F i g . 2- 23) . Loop i ng d ue t o heat i ng may be r e-

duced by usi ng t he p ul se d st eps oper at i on of t he Ty pe 576 .

Fi g. 2- 23 . Exampl e of ± di spl ay exhi bi t i ng l oopi ng .

I nt er l oc k Syst em

Whenever t he MAX PEAK VOLTS swi t c h i s i n t he 75,

350 or 1500 posi t i ons, t he yel l ow COLLECTOR SUPPLY

VOLTAGE DI SABLED l i ght comes on . Th i s l i gh t i ndi cat es

t hat t he Col l ect or Su pp l y i s d i sabl ed . I n or der t o enabl e t he

Col l ect or Su pp l y un der t hese ci r cumst ances, t he Ty pe 576

uses an i nt er l oc k syst em. When t he yel l ow l i ght i s on, t he

– -22

pr ot ect i ve box must be i nst al l e d over t he accessor i es con-

nect or s ( see F i g . 2- 7) . When t he p r ot ect i ve box i s i n pl ace

an d t he l i d cl osed, t he yel l ow l i g ht t ur ns of f an d t he r ed

l i g ht t ur ns on . The r e d l i gh t i n d i cat es t h at t he Col l ect or

Su pp l y i s enabl ed an d t hat ± d anger ous vol t age may app ear

at t he Col l ect or t er mi nal s . For f ur t her i nf or mat i on about

t he i nt er l oc k syst em, see t he Ci r cui t Descr i pt i on .

St ep Gener at or

The St ep Gener at or p r ovi des cur r ent or vol t age whi c h

may be app l i ed t o t he base or t he emi t t er of t he d evi ce

un der t est . The out put of t he St ep Gener at or i s f ami l i es of
ascendi ng st eps of cur r ent or vol t age ( see F i g . 2- 24) . Wh en

t hese st eps t oget her wi t h t he Col l ect or Su pp l y out put ar e

app l i ed t o t he d evi ce under t est , f ami l i es of char act er i st i c

cur ves of t he d evi ce ar e d i sp l ayed on t he CRT.

The NUMBER OF STEPS swi t ch d et er mi nes t he number

of st eps per f ami l y an d has ± r ange of f r om 1 st ep t o 10

st eps . The AMPLI TUDE swi t c h det er mi nes t he ampl i t ude

of each st ep an d pr ovi des bot h cur r ent st eps an d vol t age

st eps . The r ange of st ep ampl i t udes avai l abl e a r e f r om 50

· ‘ / st e p t o 200 mA/ st ep f or cur r ent st eps and f r om 5

mV/ st e p t o 2 V/ st e p f o r vol t age st eps . The STEP MULT

. 1 § but t on, when p r essed, d i vi des t he st ep amp l i t u de by

10 . Wh en vol t age st eps ar e bei ng app l i e d t o t he base of ±

t r ansi st or , t he base cu r r ent i ncr eases ver y r a p i d l y wi t h

i ncr easi ng base vol t age ( not e Caut i on on f r ont - panel ) . To

avoi d damage t o t he t r ansi st or when usi ng vol t age st eps,

cur r ent l i mi t i ng i s p r ovi ded t hr oug h t he CURRENT L I MI T

swi t ch.

F i g. 2- 24 . St ep Gener at or out pu t i n bot h pol ar i t i es

The r at e of gener at i on of st eps by t he St ep Gener at or i s

det er mi ned by t he RATE but t ons . When t he NORM RATE

but t on i s pr essed, st eps ar e gene r at ed at ± r at e of 120

st eps/ second ( assumi ng ± 60 Hz l i ne f r eq uency) , or one st ep

per cycl e of t he Col l ect or Su pp l y, POLARI TY swi t c h set t o
+( • ¡ • ) or - ( ¡ • ¡ ) . I n t h i s case eac h st ep occur s at t he

begi nni ng of ± Col l ect or Su pp l y cycl e . When t he . 5X RATE

but t on i s pr esse d , t he St ep Gener at or r at e i s 60 st eps/

MENE

Best appr oxi mat i on
of act u al cha r act er i st i c
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secon d , or one st e p per 2 cycl es of t h e Col l ect or su pp l y .
Agai n, eac h st e p occur s at t h e begi nni ng of zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± Col l ect or
Su pp l y cycl e . ( Th i s r at e s h oul d be use d wh en t h e PO-

LARI TY swi t c h i s set t o AC. ) Pr essi ng t he 2 § RATE but -
t on pr oduces ± St e p Gener at or r at e of 240 st e ps/ secon d , 2
st e ps per cycl e of t h e Col l ect or Su pp l y . I n t h i s case st e ps
occur at bot h t h e begi nni ng an d t h e pea k of ± Col l ect or

Su ppl y cycl e . I f t h e 2§ RATE an d . 5 § RAT E but t ons ar e
p r essed t oget h er , t h e St e p Gener at or r at e i s t h e nor mal r at e

of 120 st e ps/ secon d except t h at t h e st eps occur at t h e pea k

of each Col l ect or Su ppl y cycl e r at h er t h an at t h e begi nni ng

as i n nor mal r at e oper at i on .

T h e STEP FAMI LY but t ons det er mi ne wh et h er st e p
f ami l i es ar e gener at ed r e pet i t i vel y or one f ami l y at ± t i me .
Pr essi ng t h e REP STEP F AMI LY but t on t ur ns t h e St e p
Gener at or on an d p r ovi des r epet i t i ve f ami l i es of st eps.

Wh en t h e SI NGLE STEP FAMI LY but t on i s push ed , one
st e p f ami l y i s gener at ed an d t h e St e p Gener at or t ur ns of f .

To get anot h er st e p f ami l y, t h e SI NGLE but t on must be
p r essed agai n .

Th e OFFSE T b u t t ons and t h e OFFSE T MULT cont r ol

al l ow c u r r ent or vol t age t o be ei t her a dd e d or subt r act e d
f r om t h e St e p Gener at or out pu t . Th i s causes t h e l evel at
wh i c h t he st e ps begi n, t o be s h i f t ed ei t h er i n t h e d i r ect i on

of t h e ascen d i ng st e ps ( ai d i ng) of f set , or i n t h e o pp osi t e

d i r ect i on of t h e st eps ( op posi ng) of f set . Wh en t h e Z ERO

OFFSE T b u t t on i s p us h ed , t h e st ep f ami l y i s gener at e d at

i t s nomal l evel wh er e t h e zer o st e p l evel i s ei t h er 0 mA or 0

V an d t h e OFFSET MUL T cont r ol i s i n h i bi t ed . Wh en t h e

AI D OFFS ET but t on i s p r esse d , cur r ent or vol t age may be

ad ded t o t h e St ep Gener at o r out put usi ng t h e STEP MUL T

co n t r ol . The amo u nt of cu r r ent or vol t age a dd ed t o t h e

St ep Gener at or out put wh en t h e AI D but t on i s p r essed i s

e qual t o t he set t i ng of t h e STEP MULT cont r ol t i mes t h e

set t i ng of t h e AMPL I TUDE swi t c h . Th e STEP MULT con-

t r ol has ± cont i nuous r ange of 0 t o 10 t i mes t h e set t i ng of

t h e AMPL I TUDE swi t c h . Pr essi ng t h e OPPOS E OFFS E T

but t on al l ows ei t h er cu r r e n t or vol t age t o be subr t r act ed
f r om t he St e p Gene r at or out put , t he amount subt r act ed

det er mi ne d by t h e STEP MULT cont r ol . Tabl e 2- 5 s h ows

t h e pol ar i t y of t h e of f set cu r r ent or vol t age f or t h e t wo

pol ar i t i es of t h e St e p Gener at or out put .

Opp osi ng of f set i s most usef ul wh en ge n er at i ng vol t age

st e ps t o t est f i el d ef f ect t r ansi st or s . Wh en cur r ent st eps ar e
hai ng gener at ed, t h e maxi mum opposi ng ½nl t age i s l i mi t e d

t o a ppr oxi mat el y 2 vol t s . Th i s vol t age l i mi t i ng p r ot ect s t h e

base- emi t t er j unct i o n of ± bi - pol ar t r ansi st or f r om r ever se

br ea k down .

Th e STEP/ OFFS ET POLARI TY I NVERT but t on al l ows

t h e St ep Gener at or out put ( bot h st eps an d of f set ) t o be

i nver t ed f r om t h e pol a r i t y at wh i c h i t was set by t h e POL A-

RI TY swi t c h . I t has no ef f ect wh en t h e Ter mi nal Sel ect or

swi t c h i s set t o BAS E GROUNDE D. Caut i on s h oul d be

exer ci se d wh en usi ng t h i s but t on t o ca u se r ever se cu r r ent t o

f l ow bet ween t h e base a n d emi t t er t er mi nal s . Vol t age l i mi t -

St andar d Test F i xt ur e

Oper at i ng I nst r uct i ons- Ty pe 576

TABLE 2- 5

Pol ar i t y of Of f set f or Pol ar i t y of

St e p Gener at or Out p ut

i ng occur s, wh en cur r ent st eps ar e bei ng gener at ed , onl y

when t h e OPPOS E OFFSET but t on i s pr esse d .

Wh en one of t h e PUL S E D STEPS but t ons i s pr esse d ,
st eps ar e gener at ed i n pul ses havi ng dur at i ons of ei t h er 300
¼s or 80 ¼s ( of f set i s unaf f ect e d ) . Pul se d oper at i on i s use-

f ul wh en t est i ng ± d evi ce at power l evel s wh i c h mi g h t dam-

age t h e devi ce i f appl i ed f or ± sust ai ned l engt h of t i me .
Pul se d st e ps of ± 300 ¼s dur at i on occur wh en t h e 300 ¼s

PULS E D ST EPS but t on i s p r essed . Wh en t h e 80 ¼s
PUL S E D STEPS but t on i s pr essed , t h e dur at i on of t h e
pul se d st e ps i s 80 ¼s . Wh en ei t h er t h e 300 ¼s but t on or t h e
80 ¼s but t on i s pr esse d , t h e Col l ect or Su ppl y mo de i s aut o-
mat i cal l y set t o DC. I f t h e 300 ¼s and 80 ¼s but t ons ar e
p r esse d t oget h er , t h e Col l ect or Su ppl y r emai ns i n t h e nor -
mal mode an d 300 ¼s pul se d st eps ar e pr oduced . I n al l t h e
p r evi ousl y me n t i one d cases, t h e pul ses occur at t h e pea k of

t h e Col l ect or Suppl y swee p an d t h er ef or e onl y t he nor mal

an d . 5 t i mes nor mal St e p Gener at or r at es ar e avai l abl e f or
use .

T h e St an dar d Test F i xt ur e, wh i c h sl i des i nt o t h e f r ont of
t h e Ty pe 576, pr ovi des ± means of connect i ng t h e Col l ect or

Su pp l y out put , t he St ep Gener at or out put an d t h e d i spl ay
amp l i f i er s t o t he devi ce t o be t est e d .

Th e Ter mi nal Sel ect or swi t c h , l ocat e d on t h e St an dar d
Test F i xt ur e, det er mi nes t h e st at e of t h e base an d t h e emi t -
t er t er mi nal s of t h e devi ce u n der t est . Th e swi t c h h as t wo
r anges : EMI TTER GROUNDED an d BASE GROUNDE D .

I n t h e EMI TTER GROUNDE D r a nge, t h e emi t t er t er mi nal

i s connect e d t o gr ound an d t h e Ter mi nal Sel ect or swi t c h

det er mi nes t h e st at e of t he base t er mi nal . Wi t h t h e swi t c h

set t o STEP GEN, t h e St e p Gener at or out put i s ap p l i e d t o
t h e base t er mi nal . I n t h e OPEN ( OR • §¤ ) posi t i on, t h e
base t er mi nal i s l ef t o pen . I n t h i s case measur ement s may
be ma de wi t h t h e base t er mi nal l ef t o pen or wi t h an ext er -

nal l y gener at ed si gnal a pp l i e d t o i t t h r oug h t h e • §¤ BASE

2- 2 3

St e p OFFSET Of f set
Ge n er at or But t ons

Pol ar i t y : Cu r r ent Vol t age

Posi t i ve AI D Posi t i ve Posi t i ve
goi ng

Posi t i ve OPPOSE Negat i ve Negat i ve
goi ng

Negat i ve AI D Negat i ve Negat i ve
goi ng

Negat i ve OPPOSE Posi t i ve Posi t i ve
goi ng

™
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OR EMI T I NPUT connect o r . Wh en t he Ter mi nal Sel ect or

swi t c h i s set t o BASE TERM SHORT, t he base t er mi nal i s

shor t e d t o t he emi t t er .

I n t he BASE GROUNDED r ange, t he base t er mi nal i s
connect e d t o gr ou nd and t he Te r mi nal Sel ect or swi t c h d e-

t er mi nes t he st at e of t he emi t t er t er mi nal . Wi t h t he swi t c h
set t o STEP GEN, t he St ep Gener at or out put i s i nver t e d

an d a pp l i e d t o t he emi t t er t er mi nal . Wh en t he swi t c h i s set
t o OPEN ( ORzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• §¤ ) t he emi t t er t er mi nal i s l ef t open . I n
t h i s case, measur ement s may be mad e wi t h t he emi t t er t er -
mi nal l ef t open or wi t h an ext er nal l y gener at ed si gnal
app l i ed t o i t t h r o ugh t he • §¤ BASE OR EMI T I NPUT
connect or .

Te k t r oni x Ty p e 576 devi ce t est i ng accessor i es3 may be

p l ugged i nt o t he 10 Accessor i es connect or s pr ovi d ed on t he

St an dar d Test F i xt ur e . These accessor i es pr ovi d e soc k et s

i nt o whi c h semi cond uct or s wi t h var i ous l ead ar r angement s

may be pl aced f or t est i ng . The 10 Accessor i es connect or s

al l ow t he set t i ng up of t wo devi ces at ± t i me f or compar i son

t est i ng . The LEFT- OFF- RI GHT swi t c h det er mi nes whi c h
devi ce i s un d er t est . The 10 Accessor i es co nnect or s al so

3Some of t hese accessor i es ar e made of pl ast i c and ar e su scep t i bl e
t o damage f r om excess i ve heat . I f ± devi ce i s l i kel y t o heat exces-
si ve l y ± heat s i nk or t he pul sed st ep s mode o f oper at i on shoul d be
used .

1œ±³ be i nver t ed by pr essi ng t h e POLARI TY I NVERT but t on.

accept st an dar d banana p l ugs so t hat ± devi ce may be co n-
nect ed t o t he Ty p e 576 wi t hout usi ng ± s p eci f i c devi ce
t est i ng accessor y .

The unl abel e d Accessor i es connect or s al l ow Kel vi n

sensi ng of vol t age un d er h i g h cur r ent cond i t i ons . Kel vi n

sensi ng means t hat vol t age measur ement s on t he col l ect or
an d t he emi t t er t er mi nal s of ± devi ce un d er t est ar e ma d e

t hr ough separ at e cont act s t o t he devi ce l ea d s wh i ch r ed uce
co nt act r esi st ance .

The STEP GEN OUTPUT connect or al l ows t he St ep

Ge ner at or out p ut t o be used ext er nal l y . The • §¤ BAS E
OR EMI T I NPUT connect or al l ows app l i cat i on of an ex-

t er nal l y gener at e d si gnal t o ei t her t he base or t he emi t t er of

t he d evi ce un d er t est . The ext er nal si gnal i s ap p l i ed t o
whi c hever t er mi nal i s c hosen by t he Ter mi nal Sel ect or
swi t c h . The GROUND connect or pr ovi d es ± Ty pe 576
gr ound r ef er ence f or si gnal s gener at e d or used ext e r nal i n
Ty pe 576.

Pol ar i t i es of t he Col l ect or Supp l y an d St ep Gener a-
t or Out p ut

Tabl e 2- 7 s hows t he pol a r i t i es of t he Col l ect or Su pp l y

an d t he St ep Gener at or out p ut f o r var i ous set t i ngs of t he
Col l ect or Su pp l y POLARI TY swi t ch an d t he Ter mi nal Se-

l ect or swi t c h .

TABLE 2- 7

Pol ar i t i es of t he Col l ect or Supp l y and

St ep Gener at or Out pu t

Oper at i ng I nst r uct i ons- Type 576

Swi t c hes Pol ar i t i es

Col l ect or Su pp l y POLARI TY Ter mi nal Sel ect or Col l ect or Su pp l y St ep Gener at or

- ( ¡ • ¡ ) EMI TTER GROUNDED Negat i ve goi ng Negat i ve goi ng i

- ( ¡ • ¡ ) BASE GROUNDED Negat i ve goi ng Posi t i ve goi ng

+( • ¡ • ) EMI TTER GROUNDED Posi t i ve goi ng Posi t i ve goi ng i

+( • ¡ • ) BAS E GROUNDED Posi t i ve goi ng Negat i ve goi ng

AC EMI TTER GROUNDED Posi t i ve and

Negat i ve goi ng
Posi t i ve goi ng s

AC BASE GROUNDED Posi t i ve an d

Negat i ve goi ng
Negat i ve goi ng
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Oper at i n g I nst r uct i ons- Type 576

Th i s par t of t h e Op er at i ng I n st r uct i ons descr i bes t h e use

of t h e Ty pe 576 t o measur e some basi c par amet er s of bi -

pol ar t r ansi st or s, f i el d ef f ect t r ansi st or s, uni j unct i on t r a n si s-

t or s, si l i con cont r ol l e d r ect i f i e r s, si gnal an d r ect i f i er d i o des,

Zener d i odes, an d t unnel an d back d i odes . For eac h of t h e

devi ces d i scussed , t h i s sect i on i ncl udes t abl es of Ty pe 576

cont r ol set t i ngs r e qui r ed t o ma k e an accur at e measur ement

wi t h out damagi ng t h e devi ce u n der t est . Bel ow eac h t abl e i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
± bl oc k d i agr am s h owi ng t h e connect i ons of t h e col l ect or

su pp l y, t h e st e p gener at or an d t h e di sp l ay amp l i f i er s t o t h e

devi ce un der t est , a n d ± p i ct ur e of ± t y p i cal ch ar act er i st i c

f or t h e semi con d uct or t y pe bei ng d i scussed . Al so i n cl ude d
i s ± l i st of common measur ement s wh i c h may be ma de on

2- 2 6

APPL I CATI ONS

BI POLAR TRANSI STORS

Requi r e d Ty p e 576 Cont r ol Set t i ngs

Common- Emi t t er Fami l y

t h e gi ven devi ces wi t h t h e Ty p e 576 an d ± br i ef set of

i nst r uct i ons on how t o ma k e eac h of t h ese measur ement s .

Th i s sect i on has been wr i t t en wi t h t h e assumpt i on t h at

t h e r ea der i s f ami l i ar wi t h t h e o per at i on of t h e Ty pe 576 as

descr i be d at t h e begi nni ng of t h e Oper at i n g I nst r uct i ons . I t

i s al so assume d t h at t h e r eader i s f ami l i ar wi t h t h e par a-

met er s bei n g d i scusse d . I f an ex p l anat i on or f ur t h er i nf or -

mat i on about semi con d uct or par amet er s an d t hei r measur e-

ment i s neede d , r ef er t o t h e Te k t r oni x Measur ement Con-

ce p t s boo k t i t l e d SEMI CONDUCTOR DEVI CE MEASURE-

MENTS wh i c h h as been i ncl uded as ± st and ar d accessor y

wi t h t h e Ty pe 576 .

I C vs . ½Â• f or
di f f er ent val u es of 113

~ “- sp
DN ¹ ¹ ‘

¥¼¡

z
DI V

¹ ½

¡ • •

: 2
¡ } ¹ ‘

Cont r ol Re qui r ed Set t i ng

HOR I ZONTAL COLLECTOR

POLAR I TY +( • ¡ • ) or - ( ¡ • ¡ ) de pen d i ng on t h e

t r ansi st o r t y p e

PEAK POWER WATTS L ess t h an maxi mum power r at i ng of devi ce

AMPL I TUDE Cur r e n t st e p s

STEPS Pr essed wh en usi ng l ow base cur r ent

PUL SE D STEPS Pr essed wh en usi ng h i g h base cur r ent

Ter mi nal Sel ect or EMI TTER GROUNDE D BASE TE RM STEP

GEN f or commo n - emi t t er f ami l y

BASE GROUNDE D EMI TTER TERMSTEP

GEN f or common- base f ami l y

OFF SET AI D pr esse d i f mor e t h an 10 st eps ar e

desi r e d
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² zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( St at i c)

² ( Smal l Si gnal )

VCE ( Sat )

I C Vs .
VBE

I CE Oa n d ’ VÂ• Ÿ

I CES an d BVÂES

I CER an d BVÂ E R

OC ( Smal l Si gnal )

Some Common Measu r ement s

Oper at i ng I nst r uct i ons- Type 576

Th e st at i c f or war d cu r r ent t r ansf er r at i o ( emi t t er gr ounded) , hFE , i s I C/ 113-

The smal l - si gnal sh or t - ci r cui t f or war d cur r ent t r ansf er r at i o ( emi t t er gr ounded) , h f e , i s

¿™Â / ' n' ™’ . To det er mi ne h f e at var i ous poi nt s i n ± f ami l y of cur ves, mul t i p l y t h e ver t i cal

separ at i on of t wo a d j acent cur ves by t h e ² OR gm PER DI V r ea do u t . To ma k e ± mor e

accur at e measur ement , see st ep s 69 t h r oug h 74 of t h e F i r st Ti me Op er at i on i nst r uct i ons .

Sat ur at i o n cur r ent and vol t age i s measur ed by ex pandi ng t h e d i sp l ay of t h e sat ur at i on

r egi on of t h e devi ce by decr easi ng t h e hor i zont al def l ect i on f act or wi t h t h e HORI ZON-

TAL swi t ch or t h e DI SPLAY OFF SET MAGN I F I ER. Sat ur at i on cur r ent ca n be ad j ust ed

t o t h e desi r ed o per at i ng poi nt wi t h t h e AMPL I TUDE swi t ch .

Base- emi t t er vol t age can be measur e d by set t i ng t h e HOR I ZONTAL swi t ch t o t he BASE

r ange .

Col l ect or - emi t t er l ea k age cur r ent and col l ect or - emi t t er br ea k down vol t age ( base open) ar e

measur ed by set t i n g t h e Ter mi nal Sel ect or swi t c h t o BASE TERMOPEN ( OR • §¤ ) . For

smal l l ea k age cur r en t s set t h e MODE swi t c h t o LEAKAGE ( EMI TTER CURRENT) . To

measur e br ea k down vol t age, i ncr ease bot h t h e hor i zont al def l ect i on f act or a n d t h e col l ec-

t or su p p l y vol t age .

Col l ect or - emi t t er l ea k age cur r ent an d col l ect or - emi t t er br ea k down vol t age ( base s h or t ed

t o emi t t er ) ar e measur e d t h e same as ™Â• Ÿ an d ’ VÂ• Ÿ exce p t t h at t h e Ter mi nal Sel ect or

swi t c h i s set t o BASE TERM SHORT.

Col l ect or - emi t t er l ea kage cu r r ent an d col l ect or - emi t t er br ea k down vol t age ( wi t h ± speci -

f i e d r esi st ance bet ween t h e base t er mi nal an d t h e emi t t er t er mi nal ) ar e measur ed t h e same

as ™Â• Ÿ a n d ’ VÂ• Ÿ except t h at ± speci f i e d r esi st ance i s co n nect ed bet ween t h e base

t er mi nal an d t h e emi t t er t er mi nal .

Common- Base Fami l y

ki mi i
MENEEMEMEN

I C vs . ½Â’ f or

d i f f er e n t val ues of ™•

PER
5“- ¹t ~!

Ÿ•

	

~“ £zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

PER
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¿
¡

™
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Some Common Measur eme n t s

Th e smal l - si gnal s h or t - ci r cui t f or war d cur r ent t r ansf er r at i o ( base gr oun ded) , h f b, can be

measur ed f r om t h e commo n - base f ami l y d i s p l ay b u t i s det er mi ned most easi l y by cal cu-

l at i ng i t f r om t h e eq u at i on

	

Ÿ¯ =² / 1 + ² .

2- 27
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Oper at i ng I nst r uct i ons- Ty pe 576zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

™Â’ Ÿ an d ’ VÂ’ Ÿ

	

Col l ect or - base l eak age c u r r ent an d col l ect or - base br ea kdown vol t age ( emi t t er open) i s
measur ed t he same as ™Â• Ÿ and ’ VÂ• Ÿ exce pt t hat t he Ter mi nal Sel ect or swi t c h i s set

t o EMI TTER TERMOPEN ( OR • §¤ ) .

™• ’ Ÿ and ’ V• ’ Ÿ

9m( Smal l Si gnal )

2- 28

Emi t t er - base l eak age cur r e n t an d emi t t er - base br ea kdown vol t age ( col l ect o r open) i s
measur ed t he same as ™Â’ Ÿ an d ’ VÂ’ Á except t hat t he devi ce t er mi nal s ar e i nver t ed i n

t he devi ce t est i ng soc k et ( col l ect or l ead i n t he emi t t er t er mi nal of t he soc k et an d t he
emi t t er l ead i n t he col l ect or t er mi nal ) .

FI ELD EFFECT TRANSI STORS

Requi r ed Ty pe 576 Cont r ol Set t i ngs

Common- Sour ce Fami l y

MENNEEMENE

MENNEENEEN

“~“

~

1~

~1

1
¤

~

™¹ ¹ ¹ ±• S¹ ¹ ¹ ¹
I D Vs- VUSf o r

d i f f e r en t val ues of VGS

R

	

5 1 173

É¤½

	

¼‘

™• ¡

Some Common Measu r ement s

gm( St at i c)

	

The st at i c t r anscon d uct a nce ( sour ce gr ounded) i s ™ Á / VGS.

The smal l - si gnal t r anscon duct a nce ( sour ce gr ou nded) i s ¿™Á /AVGS. To det er mi ne gm at

var i ous poi nt s i n ± f ami l y of cur ves, mul t i pl y t he ver t i cal separ at i o n of t wo ad j acent

c ur ves by t he ² OR gmPER DI V r eadout . To ma k e ± mor e accur at e measur ement , see

st eps 69 t hr oug h 74 of t he Fi r st Ti me Oper at i o n i nst r uct i on s .

Co nt r ol Requi r ed Set t i ng

HOR I ZONTAL COLLECTOR

POLAR I TY +( • ¡ • ) f or • - channel devi ce ; - ( ¡ • ¡ ) f or

¡ - channel d evi ce

PEAK POWER WATTS Less t han maxi mu mpower r at i ng of devi ce

AMPL I TUDE Vol t age St eps

STEPS Pr essed

Ter mi nal Sel ect o r EMI TTER GROUNDEDBASE TERMSTEP

GEN

Enhancement Dep l et i on

POLAR I TY I NVERT Rel ease d Pr esse d

OFF S E T wi t h POL A R I TY
I NVERT bu t t on p r essed

OPPOSE ZERO or AI D

0 )

– ¾.

¹ . ÅÅ. . ™ ¹ . . . . . ¹ . . ¹

/ /
¹ _̄

£} =. ½
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Op er at i n g I nst r uct i ons- Type 576

Dr ai n- so u r ce cur r ent wi t h zer o VGS i s measur ed f r omt h e common- sou r ce f ami l y, wi t h

t h e Ter mi nal Sel ect or swi t c h set t o BASE TERMSHORT . I t sh oul d be measur ed above

t h e k nee of t h e cu r ve .

Pi n c h - Of f Vol t age ( Vp)

	

Pi nc h - of f vol t age ( Vp) can be measur ed by i ncr easi ng t h e dep l et i o n vol t age wi t h t h e

OFFSET MULT co n t r ol a nd t he AMPL I TUDE swi t ch u nt i l t he sp eci f i ed p i nch - of f cur -

r ent i s r each ed by t he zer o st ep ( ze r o st ep onl y i s o b t ai ned by pr essi ng SI NGLE b ut t on) .

Th us t h e p i nch - of f vol t age i s t h e set t i n g of t h e OFFSET MULT cont r ol t i mes t h e set t i ng

of t h e AMPL I TUDE swi t c h .

BVGSS

	

Gat e- sour ce br ea k down vol t age wi t h t h e d r ai n sh or t ed t o t h e sour ce ca n be measur ed by

put t i ng t h e gat e l ead of t h e devi ce i n t h e d r ai n t er mi nal of t h e t est soc k et , t h e sour ce l ead

i n t h e gat e t er mi n al an d t h e d r ai n l ea d i n t h e sour ce t e r mi nal . Set t h e Ter mi nal Sel ect or

swi t ch t o BASE TERMSHORT an d r ever se t h e col l ect or su pp l y pol ar i t y . Th i s measur e-

ment sh oul d not be made on an i nsu l at e d - gat e devi ce .

UNI JUNCTI ON TRANSI STORS

Re qui r ed Type 576 Co nt r ol Set t i ngs

™•
Vs- VEB1

Fo r sp eci f i ed Vg2
Vg 1

Some Commo n Measur eme n t s

Th e i nt r i nsi c st andof f r at i o i s VP - VEB t / VB2 VB1 . I n measur i ng ¥ l , VB2B1 i s det er -

mi ne d by t h e OFF SET MULT co n t r ol a n d t h e AMPL I TUDE swi t c h . VB2 B t may be

measur e d by set t i ng t h e HORI ZONTAL swi t c h t o t h e BAS E r ange . VÁ i s det er mi n e d by

ap p l yi ng vol t age bet ween t h e emi t t er an d t h e base, t e r mi nal s usi ng t h e VAR I ABLE

COLLECTOR S UPPL Y cont r ol . Vp i s t h e vol t age at wh i c h t h e emi t t er - base, j u n ct i on

becomes f or war d bi ased . VE B , , t h e t ur n on vol t age of t he emi t t e r - b ase, j u nct i on i s

det er mi ned by set t i ng t h e Te r mi n al Sel ect or swi t c h t o BASE TERM OPEN.

2- 29

Co nt r ol Req ui r ed Set t i ng

HOR I ZONTAL COLLECTOR

POLARI TY +( • ¡ • )

PEAK POWER WATTS L ess t h an maxi mum power r at i ng of devi ce

AMPL I TUDE Vol t age

OFFSET AI D

STEP FAMI L Y OFF ( SI NG LE )

Te r mi n al Sel ect o r BASE TERMSTEP GEN
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Oper at i ng I nst r u ct i ons- Type 576

RB2B1 Th e i nt er base r esi st ance can be measur e d by p l aci ng t h e base2 l ea d i n t h e col l ect or

t er mi nal of t h e t est soc k et and t h e base, l ead i n t h e emi t t er t er mi nal . Leave t h e emi t t er

l ead at t he devi ce o pen an d appl y vol t age acr oss t h e t wo bases wi t h t h e VARI ABLE

COLLECTOR SUPPLY cont r ol .

SI L I CON CONTROLLED RECTI F I ERS ( SCRs)

Requi r ed Ty pe 576 Cont r ol Set t i ngs

I F vs. VF f or d i f f er e n t

val ues of VGzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¡ • ¡

—

Ÿ
R

D¹V

¡

Tur n- on

2- 3 0

Some Commo n Measur ement s

Th e gat e vol t age or cur r ent at wh i c h t h e d evi ce t ur ns on can be measur ed by a pp l yi ng ±

speci f i ed vol t age bet ween t h e a n ode a n d cat h ode t er mi nal s usi n g t he VARI ABLE COL -

LECTOR SUPPLY co nt r ol and a pp l yi ng cur r ent or vol t age st e ps i n smal l i ncr ement s t o

t h e gat e wi t h t h e AMPL I T UDE swi t c h .

For war d Bl oc k i ng Vol t age

	

To measur e t h e f or war d bl oc k i ng vol t age, set t h e Ter mi nal Sel ect or swi t c h t o BASE

TERM OPEN ( or SHORT de pen di ng on t h e s peci f i cat i o n ) and t u r n t h e VARI ABLE

COLLECTOR S UPPL Y cont r ol cl oc k wi se u nt i l t h e devi ce swi t c h es t o i t s l ow i mp e da n ce

st at e . Th e vol t age at wh i c h swi t c h i ng occur s i s t h e f or war d bl oc k i ng vol t age .

Hol d i ng Cur r ent

	

Hol d i ng cur r ent i s measur ed i n t h e same man n er as f or war d bl oc k i ng vol t age . Hol di ng

cur r ent i s t h e mi ni mum cur r ent con duct e d by t h e devi ce, wh i l e o per at i n g i n i t s l ow

i mpedance st at e, wi t h out t u r ni ng of f .

R ever se B l oc k i ng Vol t age

	

Th e r ever se bl oc k i ng vol t age i s measur ed t h e same way as t h e f or war d bl oc k i ng vol t age

except t h at t h e POLARI TY swi t ch i s set t o - ( ¡ • ¡ ) .

Co n t r ol R equi r ed Set t i ng

HOR I ZONTAL COLLECTOR

PEAK POWERWATTS Less t h an maxi mum power r at i ng of devi ce

POLARI TY +( NPN)

STEPS Pr essed wh en usi ng l ow gat e vol t age or

cur r ent

PUL S E D STEPS Pr esse d wh en usi ng h i g h gat e vol t age or

cur r ent

Ter mi nal Sel ect or EMI TT ER GROUNDE D BASE TERMSTEP

GEN
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I F and VF

I R an d VR

SI GNAL DI ODES ANDRECTI FYI NG DI ODES

Requi r ed Ty pe 576 Cont r ol Set t i ngs

ENOMEMEMONzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¹ ¹ ¹ ¹ ¹ ¹ ¹ • ¹ ¹ ¹ ¹ ¹
¹ ¹ ¹ ¹ œ¹ ¹ ¹ R¹
ONNNEEMENN
MENNEENNON
EMENEEMENE
NEENEENEEN
EMENEENNON
MENEEMEMON

1 F
Vs- VF

PER—
Á

	

f ~i i c

2
DN

5›

Some Common Measur ement s

To measur e f or war d cur r ent and vol t age, put t he cat hode of t he d i ode i n t he emi t t er

t er mi nal of t he t est socket an d t he anode of t he d i o de i n t he col l ect or t er mi nal . Appl y

vol t age t o t he devi ce wi t h t he VARI ABLE COLLECTOR S UPPLY cont r ol .

Cur r ent an d vol t age i n t he r ever se di r ect i on ar e measur ed i n t he same manner as i n t he

f or war d d i r ect i on except t hat t he POLARI TY swi t ch i s set t o - ( ¡ • ¡ ) . For measur ement s

of smal l amount s of r ever se cur r ent , set t he MODE swi t ch t o LEAKAGE ( EMI TTER

CURRENT) .

ZENER DI ODES

Requi r ed Type 576 Cont r ol Set t i ngs

Oper at i ng I nst r uct i ons- Type 576

2- 31

Cont r ol Requi r ed Set t i ng

HORI ZONTAL COLLECTOR

PEAK POWER WATTS L ess t han maxi mum p ower r at i ng of devi ce

POLARI TY +( NPN)

Ter mi nal Sel ect or EMI TTER GROUNDED

Cont r ol F Requi r ed Set t i ng

HORI ZONTAL COLLECTOR

PEAK POWER WATTS L ess t han maxi mum p ower r at i ng of devi ce

POLARI TY - ( ¡ • ¡ )

Ter mi nal Sel ect or EMI TTER GROUNDED

www.valuetronics.com



Oper at i ng I nst r u ct i ons- Type 576

VZ an dzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™ R

1F and VF

2- 32

Some Common Measur ement s

To measur e Zener vol t age or r ever se cur r ent , p ut t he cat hode of t he di ode i n t he emi t t er
t er mi n al of t he t est soc k et an d t he anode of t he di ode i n t he col l ect or t er mi nal . Appl y
vol t age t o t he devi ce wi t h t he VARI ABLE COLLECTOR SUPPL Y co nt r ol . For ± mor e

accur at e measur ement of Zener vol t age, see st eps 42 t hr oug h 46 of t he Fi r st Ti me

Oper at i on i nst r uct i ons . For measur ement s of smal l amount s of r ever se cur r ent , set t he

MODE swi t c h t o LEAKAGE ( EMI TTER CURRENT) .

Cur r en t and vol t age i n t he f or war d di r ect i o n ar e measur ed i n t he same manner as i n t he

r ever se di r ect i on except t hat t he POLARI TY swi t c h i s set t o +( • ¡ • ) . For ± di s pl ay of
cur r ent s and vol t ages i n bot h di r ect i ons, set t he POLARI TY swi t ch t o AC.

TUNNEL DI ODES AND BACKDI ODES

Requi r ed Ty pe 576 Cont r ol Set t i ngs

®• zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" • • • œ®

NEENNEEMEN

ONNEERNMER
000®02" " / •
MMMMOMMMEN
ONNOMENNON
MMMMEMMMME
NOMMERNMEN
MMMMMMMMMM

I F vs . VF

q
' MA

" µ¡
•

¡

s
¡

¡

Cont r ol Requi r ed Set t i ng

HORI ZONTAL COLLECTOR

PEAK POWERWATTS Less t han maxi mum power r at i ng of d evi ce

POLARI TY +( • ¡ • )

Ter mi nal Sel ect or EMI TTER GROUNDED
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Some Common Meas ur ement s

Oper at i ng I nst r uct i ons- Type 576

To measur e t he f or war d cu r r e n t and vol t age c har act e r i st i cs of zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± t u n nel di ode or ± back
di ode, suc h as t he pea k poi nt an d val l ey p oi nt cu r r ent s and vol t ages, p ut t he cat hode of
t he di ode i n t he emi t t er t er mi nal of t he t est soc k et an d t he anode of t he di ode i n t he
col l ect or t er mi nal . App l y vol t age t o t he devi ce wi t h t he VARI ABLE COLLECTOR
SUPPLY cont r ol . For most accur at e meas ur ement s of p ea k a nd val l ey poi nt s, use t he
mag n i f i ed d i sp l ay of f set as d escr i bed i n st eps 42 t hr oug h 46 of t he Fi r st Ti me Oper at i on
i nst r uct i ons .

Cur r ent and vol t age i n t he r ever se di r ect i on ar e measur ed i n t he same manner as i n t he
f or war d d i r ect i on except t hat t he POLARI TY swi t ch i s set t o - ( ¡ • ¡ ) . For ± di s pl ay of
cur r ent s and vol t ages i n bot h di r ect i ons, set t he POLARI TY swi t c h t o AC.
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Gener al

SECTI ON 3
CI RCUI T DESCRI PTI ON

Change i nf or mat i on, i f any, af f ect i ng t hi s sect i on wi l l b e f oun d at t he r ear of t hi s manual .

Thi s di scussi on of t he Ty p e 576 i nt er nal oper at i on i s

di vi ded i nt o t wo par t s : Bl oc k di agr am descr i pt i on an d

ci r cui t descr i pt i on . Th e bl oc k d i agr am descr i p t i on di scusses

t he f u nct i ons of t he ma j or ci r cui t s wi t h i n t he i nst r ument ,

usi ng t he over al l bl oc k d i agr am. The ci r c u i t descr i p t i on p r o-

vi deszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± det ai l ed descr i pt i on of al l t he ma j or ci r cui t s an d t he

si gnal swi t c h i ng wi t h i n t he i nst r ument .

I t i s suggest ed t h at t he bl oc k d i agr ams and sc hemat i cs
wh i c h have been i ncl u ded i n t h i s manual be r ef er r ed t o

wh i l e r eadi ng t h i s ci r cui t descr i p t i on . I ndi vi dual bl oc k d i a-

gr ams an d si mpl i f i ed sc h emat i cs of most of t h e maj or ci r -

cui t s and si gnal swi t c h i ng accompany t he t ext of t h i s

sect i on . An over al l bl oc k d i agr am of t he i nst r ument ,

s howi ng al l t h e ma j or ci r cui t s an d ± si mp l i f i e d ver si on of
t he si gnal swi t c h i ng, i s pr ovi ded i n t h e di agr ams sect i on at
t h e bac k of t he manual . Al so i n t h e di agr ams sect i on ar e
comp l et e sc hemat i cs of al l t he ci r cui t r y wi t h i n t he Ty pe
576 wh i c h i n cl u de component par t number s and val ues .

BLOCK DI AGRAMDESCRI PTI ON

The Ty pe 576 i s ± dynami c semi conduct or t est er wh i c h
d i s p l ays and al l ows measur ement of semi conduct or char ac-
t er i st i cs obt ai ned un der si mul at e d o per at i ng condi t i ons .
The col l ect or su pp l y ci r cui t and t h e st e p ge ner at or pr oduce
oper at i ng vol t ages an d cur r ent s wh i c h ar e app l i e d t o t h e
devi ce un der t est . The d i sp l ay amp l i f i er s meas u r e t h e

ef f ect s of t hese appl i ed co nd i t i ons . The t est s r esul t i n
cur ves of t r ansi st or , d ¯ ode, an d ot her semi conduct or devi ce
c har act er i st i cs t r aced on t he f ace of ± CRT .

Th e col l ect or su pp l y ci r cui t p r oduces f ul l - wave r ect i f i e d

si ne- waves wh i c h may be ei t her posi t i ve- goi ng or negat i ve-
goi ng or ¹ ¹ nr ect i f i ed si ne waves, depen d i ng on t he p osi -
t i on of t h e POLARI TY swi t c h . The amp l i t ude of t he si gnal

can be var i ed f r om 0 t o 1500 vol t s as det er mi ned by t he

MAX PEAK V OLTS swi t c h and t h e VARI ABLE COLLEC-

TOR SUPPL Y cont r ol . The Col l ect or Suppl y out put i s
app l i ed t o t h e col l ect or ( or equi val ent ) t er mi nal of t he
devi ce under t est .

Th e st ep ge n er at or p r oduces ascendi ng st eps of cur r ent
or vol t age at ± n or mal r at e of one st ep f or eac h hal f - si ne

wave of t h e col l ect or su pp l y . Th e amount of c u r r ent or
vol t age per st ep i s cont r ol l ed by t h e AMPL I TUDE swi t c h

an d t h e t ot al number of st eps i s cont r ol l ed by t he NUM-

BER OF STEPS swi t c h . Th e St ep Gener at or out put may be
appl i ed t o ei t h er t he base or t h e emi t t er ( or equi val ent )

t er mi nal s of t h e devi ce under t est .

‘

Col l ect or Supp l y

CI RCUI T DESCRI PTI ON

Ty pe 576

The d i sp l ay amp l i f i er s ar e connect ed t o t he d evi ce un d er

t est . These amp l i f i er s measur e t he ef f ect s of t he col l ect or

su pp l y an d t he st ep gener at o r on t he d evi ce un der t est ,

amp l i f y t he measur ement s, an d appl y t he r esul t i ng vol t ages

t o t h e def l ect i on pl at es of t he CRT, T h e sensi t i vi t i es of

t h ese amp l i f i er s ar e cont r ol l ed by t he VERTI CA L

CUR ² ENT/ DI V swi t c h an d t he HORI ZONTAL VOLTS/

DI V swi t c h .

T h e f ol l owi ng di scussi on pr ovi des ± det ai l ed ci r cui t

descr i pt i on of al l t h e ma j or ci r cui t s wi t h i n t he Ty pe 576

and t h e St andar d Test Fi xt ur e . Th i s descr i pt i on ex pl ai ns

t he oper at i on of t h e var i ous ci r cui t s wi t h i n t he i nst r ument ,

an d t h e vol t ages an d wavef or ms whi c h can be ex pect ed

f r om t h em. Di scussi on of basi c el ect r oni cs an d si mpl e

el ect r oni c ci r cui t s wi l l be k ept at ± mi ni mum.

The col l ect or suppl y ci r cui t pr oduces an unr ect i f i ed si ne

wave or ± f ul l - wave r ect i f i ed si ne wave wi t h ± pea k amp l i -
t ude wh i c h may be var i ed f r om 0 t o 1500 vol t s pea k i n f our
r anges . The i ni t i al vol t age f or t he col l ect or su pp l y comes
f r om var i abl e aut ot r ansf or mer ¤300 I see F i g . 3- 1) whi c h
has ± sour ce vol t age of 115 vol t s AC. The out put of ¤300 i s
connect e d t o t he p r i mar y of sweep t r ansf or mer ¤301 an d i s
cont r ol l ed by t he VAR I ABLE COLLECTOR SUPPLY

VOL TS cont r ol and var i es f r om 0 t o 115 vol t s . The MAX

PEAK V OL TS swi t c h al l ows t h e c hoi ce of f o ur col l ect or

swee p vol t age r anges by c hoosi ng p ai r s of t r ansf or mer t a ps

f r om t h e secondar y of ¤301 . Th e vol t age f r om t hese t a ps i s

r ect i f i ed by one of t wo d i od e br i dge r ect i f i er assembl i es :

t he 500 vol t assembl y f or t h e 15, 75 an d 350 vol t r anges
and t h e 2 k i l ovol t assembl y f or t he 1500 vol t r ange .

Th e 500 vol t r ect i f i er assembl y i s used ei t her as ± cent er

t a pp ed f ul l - wave r ect i f i er or ± br i dge r ect i f i er de pendi ng on

t he connect i on of t he cur r ent r et ur n i nput t o t h e col l ect or
suppl y . The c ¹ ¹ r r ent r et ur n comes f r om t he non- gr ounded
si de of t h e cur r ent sensi ng r esi st or . Si nce t he vol t age l evel
of t h e cur r ent r et u r n i n p ut i s dependent on t he cur r ent
f l owi ng t hr ough t he cur r ent sensi ng r esi st or , t he col l ect or

suppl y can be consi der ed t o be f l oat i ng . For t he 15 vol t or

75 vol t r anges, t h e cur r ent r et ur n i s connect ed t o t h e cent er

t ap of t he sweep t r ansf or mer secon dar y . I n t h i s case onl y

t wo d i odes of t he 500 vol t r ect i f i er assembl y ar e used as ±

f ul l - wave r ect i f i er . For t he 350 vol t r ange, t he cur r ent

r et ur n goes t o t h e br i dge r at her t han t he cent er t ap of t he

t r ansf or mer . I n t h i s er ase, t he wh ol e 500 vol t r ect i f i er

www.valuetronics.com



Ci r cui t Descr i pt i on - Ty pe 576

VARI ABLE
COLLECTOR

SUPPL Y VOLTSzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¤ 300 ¤301

* Br idges drawn f r omPOLA RI TY swi t c h set Ä¿ + ( • ¡ • )

2 º ½ Br i dge*

500V Br idge*

MODE

assembl y i s used f or r ect i f i cat i on . Oper at i on i n t h e 1500

vol t r ange i s si mi l ar t o o per at i on i n t h e 350 vol t r ange

excep t t hat t he 2 ki l ovol t b r i dge i s used f or r ect i f i cat i on .

The POLARI TY swi t c h ( see t he Col l ect or Su pp l y

sc hemat i c) al l ows t he c hoi ce of t h r ee di f f er en t swee p out -

put s f r om t he col l ect o r s uppl y by c ha ngi ng t he out p ut con-

nect i ons on t he r ect i f i er br i dges . Th e possi bl e out put s ar e

posi t i ve- goi ng +( • ¡ • ) or negat i ve- goi ng - ( ¡ • ¡ ) f u l l - wave

r ect i f i ed si ne waves or unr ect i f i ed si ne waves ( AC) . I n al l

cases t he pea k ampl i t u de of t h e col l ect or swee p i s co n t r ol -

l e d by t he VARI ABLE COLLECTOR SUPPLY cont r ol and

t he MAX PEAK VOLTS swi t c h .

The MODE swi t c h al l ows t he choi ce of t wo di f f er ent

Col l ect or Supp l y out put s : t he no r mal col l ect or sweep as

has been p r evi ousl y me n t i oned and ± DC col l ect o r vol t age

out put . Wh en t he MODE swi t c h i s set t o DC ( ANTI LOOP )

or LEAKAGE ( EMI TTER CURRENT) t he MAX PEAK

VOLTS swi t c h p i c k s one of f our r esi st or - ca paci t or comb i -

nat i ons wh i c h i s co nn ect ed bet ween t h e col l ect or sweep

out p u t and t he cur r ent r et ur n i n put . The pur pose of t hese

capaci t or s i s t o hol d t he col l ect or sweep vol t age at ± con-

st ant DC l evel set by t he VARI A BLE COLLECTOR SUP-

PLY cont r ol . Th i s hol di ng i s done by c har gi ng t he ca paci t or

up t o maxi mu m pea k vol t age as set by t he VAR I A BLE

COLLECTOR SUPPL Y cont r ol an d kee p i ng t hem c har ged

wi t h t he r e pet i t i ve col l ect or sweep . The r esul t of c har gi ng

t hese hol di ng ca paci t or s i s ± dot on t he CRT r at her t han t he

nor mal sweep .

3- 2

F i g. 3- 1 . Si mpl i f i ed schemat i c o f col l ect or suppl y ci r cui t .

I n ser i es wi t h t he col l ect or sweep ar e ser i es r esi st or s

R345 t hr ough R355 . The i nt er co nnect ed MAX PEAK

VOLTS a nd PEAK POWER WATTS swi t c hes ad d t hese

r esi st or s i n ser i es acco r d i ng t o t he amou n t of pea k col l ect or

c u r r ent desi r ed . The amount of t h i s cur r ent i s det er mi ne d
by t he maxi mu m power di ssi pat i on r at i ng of t he devi ce

under t est .

L oopi ng

Th er e i s ± cer t ai n amou n t of non- di scr et e ca paci t a nce

associ at ed wi t h t he col l ect or s up p l y wh i c h cau ses an ef f ect

known as l oo p i ng . Par t of t h i s un desi r e d capaci t ance i s

st r ay ca paci t ance, wh i ch pr ovi des an AC cur r e n t pat h be-

t ween t he col l ect or su pp l y and c hassi s g r oun d . The t r ans-

f or mer an d t he guar d box al so ex h i bi t some un desi r ed

ca paci t ance bet ween t he guar d box pot e n t i al ( common

r et ur n poi nt connect e d t o guar d box) and c hassi s gr oun d .

Fi g . 3- 2 ‘ s h ows t hat t hese t wo ca paci t a nces f or m ± d i vi der

f or AC cur r ent , t he cent er of t he d i vi der bei ng connect e d t o

t he ver t i cal ampl i f i er .

Dur i ng t r ansi t i ons of t he col l ect or swee p , some cur r ent

wi l l be t r ansmi t t ed by t h i s un desi r e d ca paci t ance, by passi ng

t he d evi ce un der t est . Th i s cur r ent , however , i s sensed by

t he ver t i cal ampl i f i er al o ng wi t h t he col l ect or cur r e n t and

causes t he r ea d i ng of col l ect or cur r e n t on t he CRT t o be

i ncor r ect . Wh en t h e col l ect or swee p r i ses, t he u ndesi r e d cur -

r e n t wi l l st ar t posi t i ve a nd decr ease t o zer o as t he col l ect or

swee p r eac hes i t s pea k . As t he swee p f al l s, t he st r ay cur r e n t
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C339

L OOPI NG

COMPENSATI ON
C343

Fi g . 3- 2. ( ‘ ) Undesi r ed capaci t ance ca usi ng l oop i ng ; ( ’ ) L oopi ng compensat i o n .

wi l l go negat i ve. The r esul t on t he CRT i s ± l oop i nst ea d of
± si ngl e l i ne t o r ep r esent t h e cur ve of I C vs VCE .

Loopi ng Compensat i on

The LOOP I NG COMPENSATI ON ad j ust ment , C343 ( see
F i g . 3- 2 ’ an d t he Col l ect or Su pp l y schemat i c) , H. F . NOI SE
REJECTI ON ad j ust ment C341 and R414 t hr oug h R418
( see t h e Di s p l ay Sensi t i vi t y Swi t c hi ng sc hemat i c) have been
adde d t o t h e ci r cui t r y as compensat i on f or t he st r ay an d
guar d box ca paci t ance pr evi ousl y di scusse d . I n ge ner al ,
t hese ad j ust ment s wi l l not compensat e f or devi ce ca paci -
t ance . Th i s add ed capaci t ance f or ms ± new ca paci t i ve d i -

vi der whi c h t r ansmi t s AC cur r ent t o t he ver t i cal ampl i f i er
i n opp osi t i on t o t he cur r ent t r ansmi t t e d by t he un desi r ed
ca paci t ance . Th i s opposi ng cur r ent , t her ef or e, nul l s t he
ef f ect of t he un desi r ed capaci t ance whi c h causes l oop i ng . I n
adj ust i ng t hese add ed ca paci t or s, C343 i s ad j ust e d t o com-
pensat e f or l oop i ng cur r ent t r ansmi t t ed f r om t he col l ect or
swee p t o gr ound, an d C341 i s ad j ust ed t o compensat e f or
h i g h f r equency noi se comi ng i n on t he l i ne .

Anot h er sour ce of l oopi ng cur r ent i s un bal ance i n t he
swee p t r ansf or mer . As h as been d i scusse d i n t he col l ect or
supp l y ci r cui t descr i pt i on, t he sweep t r ansf or mer i s some-
t i mes used i n ± f ul l - wave r ect i f i er ar r angement . Thi s met hod
of t r ansf or mer oper at i o n r equi r es t hat t he t r ansf or mer be
bal ance d about t he cent er t a p . LOOP I NG BALANCE
ad j u st ment C301 i s ad j ust ed t o equal i ze t he ca paci t ance on

bot h si des of t he t r ansf or mer cent er t a p .

Wh en t he t r ansf or mer i s used i n br i dge oper at i on, t he
vol t age at one end i s h el d esse nt i al l y const ant , an d t he
t r ansf o r mer oper at es unbal a nced . I n t h i s case, t he t r ans-

f or mer ca paci t ance i s adde d t o t he st r ay ca paci t ance f oun d

Ci r cu i t Descr i pt i on- Type 576

bet ween t he Col l ect or Su ppl y and gr ou nd . 350 V a nd 1500
V LOOPI NG COMP adj ust ment C339 h as been add ed be-
t ween t h e t r ansf or me r cent er t ap a nd t he j unct i on of C343
an d C341, f o r br i dge oper at i on of t he Col l ect or Su pp l y t o
compensat e f or un bal anced o per at i on of t he t r ansf or mer .

I nt er l ock

Th e Type 576 h as an i nt er l oc k syst em desi g ned t o pr o-
t ect t h e u ser of t he i nst r ume nt f r om pot e nt i al l y danger ous
vol t ages wh i ch may appear at t h e Col l ect or t er mi nal s of t he
St andar d Test F i xt ur e . F i g . 3- 3‘ s h ows ± si mpl i f i ed
sc hemat i c ( see Col l ect o r Su ppl y sc hemat i c f or comp l et e ci r -
c u i t ) of t h i s syst em.

Coi l š 323 e nabl es or d i sabl es t he Col l ect or Su pp l y out -
put t hr oug h š 323- ’ , en abl i ng i t wh en t he coi l i s ener gi zed .
The coi l i s al ways ener gi ze d wh en t he MAX PEAK VOLTS
swi t c h i s set t o 15 . When t h i s swi t ch i s set t o t he 75, 350 or

1500 posi t i ons, one si de of t he coi l i s opened a n d t he
Col l ect or Supp l y i s di sabl ed . The yel l ow COLLECTOR

SUPPLY VOLTAGE DI SABLED l i ght i s t ur ned on t hr oug h
K323- A. I n or der t o enabl e t he Col l ect or Su pp l y un der
t hese cond i t i ons, t he Pr ot ect i ve Box must be p ut i n p l ace
on t he St andar d Test F i xt u r e an d t he l i d cl osed. Wi t h t he
l i d cl osed, Hi g h Vol t age I nt er l oc k swi t c h SW360 i s cl osed

an d +12. 5 vol t s i s app l i e d t hr oug h t he r ed DANGEROUS
VOLTAGE l i g h t , ’ 360, t o coi l š 323, t hus enabl i ng t he
Col l ect or Suppl y . Wi t h t he coi l now act i vat ed, t he COL-
LECTOR SUPPLY VOLTAGE DI SA BLED l i g ht i s t ur ned
of f .

Th i s i nt er l oc k may be by passed on t he 75 or t he 75 an d

350 posi t i ons of t he MAX PEAK VOLTS swi t c h by r e-
connect i ng t he wi r e con nect ed t o pi n 1 of J 300 t o one of

3- 3
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t wo al t er nat e p osi t i ons, l abel ed 75 an d 350 i n F i g . 3- 3zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ .

Changi ng t he connect i on of t hi s wi r e al l ows +12. 5 vol t s t o

be a p p l i ed t o š 323 t h r oug h ’ 360 r egar dl ess of t h e st at e of

Hi g h Vol t age I n t er l oc k swi t c h SW360 . Th e DANGEROUS

VOLTAGE l i g h t i s t ur ned on i n t h e 75, 350 and 1500

posi t i ons of t h e MAX PEAK VOL TS swi t c h even i f t h e
i n t er l oc k h as been by p asse d . I f ’ 360 wer e t o bur n out , t h e

col l ect or su pp l y woul d be aut omat i cal l y d i sabl e d .

Th e i nt er l oc k syst em may al so be mo d i f i ed f or use i n al l

posi t i ons of t h e MAX PEAK VOL TS swi t c h . Th i s mo d i f i ca-

t i on may be per f or me d by r emovi ng t h e gr ound f r om t h e

15 V posi t i on of waf er 1 R and connect i ng t h i s posi t i on t o

t h e 75 V posi t i on of 1 R . Th i s wi r i ng c h ange ma k es i t neces-

sar y t o cl ose SW360 ( usi ng t h e p r ot ect i ve box) i n or d er t o

act i vat e š 323 an d enabl e t h e col l ect or su pp l y vol t age .

Th ese al t er nat e connect i ons ar e l ocat ed on waf er 1 F and

1 R of t h e MAX PEAK V OL TS swi t c h , i n si de t h e guar d box

on t h e l ef t of t h e i nst r ument . F i g . 3- 3 ’ sh ows ± p i ct ur e of

3- 4

t hi s waf er and l abel s t he al t er nat e connect i ons . The bypass

mo d i f i cat i on i s p er f or med by sol d er i ng ± j ump er wi r e be-

t wee n t er mi nal s 11` 19 and 11` 20 ( 75 by p ass) or bet ween

t er mi n al s 11` 19 an d 1F2 ( 75 an d 350 by pass) . To mo d i f y

t h e i n t er l oc k syst em f or use on al l maxi mum pea k vol t age

r anges, unsol der t h e exi st i ng j umper wi r e con n ect ed be-

t ween t er mi nal s 1R17 and 1R1, f r om 1R17 an d r esol der i t

t o t h e buss wi r e connect e d t o t er mi nal 1 R3 . I n unsol der i ng

t h e j u mper wi r e f r om t er mi nal 1R17, be sur e t h e wh i t e wi r e

r emai ns sol der ed t o t h e t er mi nal .

WARNI NG

Th e Ty p e 576 i s consi der e d saf e as s h i pp ed . Any

mo d i f i cat i on of t h e i n t er l oc k syst em i n or der t o over -

r i de i t s pur pose of p r ot ect i ng oper at or s f r om danger -

ous vol t ages, wi l l ma k e oper at i o n of t h e i n st r ument

pot e n t i al l y hazar do u s . Oper at or s of t h e i nst r ument

s houl d al ways be awar e of t h e f act t h at wh en t he r e d
l i g ht i s on da n ger ous vol t ages may app ear at t h e Col -
l ect or t er mi nal s .

0- 40

1 R5

0- 411

1R7 ™

L4
E

J
J 300

+12 . 5 V

- 12 . 5V

¤ 300 - 12 . 5 V

SW360
( H . V . I nt er l ock )

’ 360

DANGEROUS

VOLTAGE

š323

COLLECTOR SUPPL Y
VOL TAGE DI SABLE

Fi g. 3- 3 . ( ‘ ) Si mpl i f i ed schemat i c o f i nt er l ock ci r cui t , ( ’ ) p i ct u r e of waf er I F an d I Rof MAX PEAK VOLTS swi t ch l ocat ed i ns i de guar d
box .

11` 19 ™
1

1 F2

1 F20 ™
~-

( 75 an d 350 Bypass)

( 75 Bypass)

f 15

0- 10 0 75

0 350

0
¹

0 1500
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Fi g . 3- 4 . Logi c di agr am, Pul se T i mi ng char t f or St ep Gener at or Cl ock ci r cui t .
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3

Pu l se Ti mi ng Char t

Low

I nhi bi t s
Del ayed

Pu l se

	

Tr u t h Tab l e

Out pu t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤701 pi n 11

Out pu t ¤701 pi n 13

Out pu t U22A No r mal

I npu t t o U22D pi n 13

I nput t o U22C pi n 9

I nput t o U22C pi n 10

SN7400

Logi c Symb ol s

§
’

Out pu t U22A U3C&U3DI n h i bi t ed

Col l ect o r Su ppl y Out put +( • ¡ • )

Out put U22C § . 5 Bu t t on pushed

Out put U22C §2 But t on pushed

To

Coun t e r

Out pu t U22C NORMBu t t on pushed

Out put U22C §2 &§ . 5 But t on pus hed
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St ep Gener at or

The p ur p ose of t he st ep gener at or i s t o p r esent zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± d i scr et e

l evel of cur r ent or vol t age t o t h e base or emi t t er ( or eq ui va-

l ent t er mi nal s) of t h e devi ce under t est f or eac h swee p , or

c h ange of d i r ect i on of swee p , of t h e col l ect or su pp l y . Th ese

d i scr et e l evel s ar e gener at ed i n t h e f or m of ascen d i ng st e ps

wh i c h h ave ± cal i br at ed cur r e n t or vol t age se par at i on .

Th e st e p gener at or ci r cui t consi st s of f our ma j or sec-

t i ons : t h e cl oc k , t h e cou n t er , t h e d i gi t al - t o- anal og con-

ver t er , and t h e pul sed st e ps o per at i on sect i on . Th e cl oc k

ci r cui t pr o duces negat i ve- goi ng cl oc k pul ses wh i c h det er -

mi ne t h e r at e and p h ase, wi t h r espect t o t h e col l ect or su p -

p l y, of t h e St e p Gener at or out put . Th e count er ci r cui t

cou n t s t h ese cl oc k pul ses an d t r ansf or ms eac h count i nt o ±

d i gi t al co de wh i ch cont r ol s t h e d i gi t al - t o- anal og conver t er .

Th e d i gi t al - t o- anal og conver t er t r ansf or ms t h e d i gi t al co de

i nt o anal og cur r ent wh i c h i s summe d at ± cur r ent summi ng

nod e and t r ansmi t t e d t o t h e st e p amp l i f i er . Th e pul sed

st e p s o per at i on ci r cui t p r ovi des ± var i at i o n of t he St ep Gen-

er at or out p u t wh er e s h or t dur at i on pul se d st e p s r at h er t h an

nor mal st e ps ar e gener at ed .

Logi c . Th e cl oc k ci r cui t , t he count er ci r cui t an d ± por -

t i on of t h e di gi t al - t o- anal og ci r cui t ar e d i gi t al ci r cui t s wh i c h
ma k e use of t r a n si st or s a n d i n t egr at ed ci r cui t s i n d i gi t al

conf i gur at i ons . Th e most conveni ent met h od of descr i bi n g

and un d er st andi ng di gi t al ci r cui t r y i s t h r oug h ± l ogi c

descr i pt i on r at h er t h an ± d et ai l e d ci r cui t descr i p t i on . I n
or d er t o ma k e t h i s descr i p t i on un der st an dabl e by ± wi d er

r ange of r ead er s, ± si mp l i f i ed l ogi c descr i p t i on, usi ng hi g h

and l ow r at h er t h an t r ue an d f al se, has been ut i l i zed . ‘

k nowl edge of basi c l ogi c symbol s ( NAND gat es, NOR gat es,

f l i p - f l o p s, et c . ) and t r u t h t abl es wi l l h el p i n u n der st an d i ng

t h i s descr i p t i on .

Si mp l i f i ed sc h emat i cs of t h ese ci r cui t s ar e s h own i n F i gs .

3- 4, 3- 5 an d 3- 6 . Al so i ncl u ded i n t h ese f i gur es ar e t r ut h

t abl es and some i nt er nal l ogi c d i agr ams f or t h e l ogi c devi ces

u se d . Per t i nent l ogi c l evel i nf or mat i on f or t h ese l ogi c de-

vi ces i s sh own i n bl ue on t h e St e p Gener at or sch emat i c .

Fami l i ar i t y wi t h t h e l ogi c symbol s an d r el at e d t r ut h t abl es

of t h ese l ogi c d evi ces wi l l gr eat l y ai d i n un der st andi ng t h e

f ol l owi ng descr i p t i on . t

Cl ock . Si ne waves p r o du ce d at l i ne f r e quency by t r ans-

f or mer ¤ 701 p r ovi de t h e t i mi ng sour ce f or t h e cl ock ( see

t h e St ep Gener at or sch emat i c) . Tr ansf or mer ¤ 701, st eer i ng

di odes D1- D2 an d D10- D11, and t r i gger gener at or s

U3A- U3 B an d U3C- U3D o p er at e t oget her t o p r oduce l ow

l evel pul ses at t h e i n p ut s of U22A. Usi ng U3A- U3 B as an

1 Th e schemat i cs and bl ock di agr ams i n t h i s manual whi ch i nvol ve
di gi t al l ogi c ar e dr awn i n t e r ms of negat i ve l ogi c . I n negat i ve l ogi c,
t he t r ue st at e i s t he mor e negat i ve of t he t wo l ogi c l evel s and t he
f al se st at e i s t he mo re p osi t i ve. Th e smal l ci r cl es on some o f t he
i nput o r ou t put t e r mi na l s o f t he l ogi c symbol s i ndi cat e ± l ogi c nega-
t i on . Any t e r mi nal havi ng ± l ogi c negat i on symbol on i t wi l l be at a
f al se l evel when t he r e l at ed devi ce i s i n i t s act i vat ed st at e . For
f ur t her i nf or mat i on see USA St andar d ¥32 . 14 1962 .

3- 6

examp l e, each t i me t he t r ansf or mer vol t age at t he anod e of

D1 cr osses zer o goi ng negat i ve, D1 wi l l t ur n of f an d D2 wi l l

t ur n on . Wh en D2 i s con duct i ng, t h e vol t age at t h e pi n 1

i n put of U3A i s hel d at ± l ow vol t age l evel . Si nce t h e ot her

i n put t o U3A, p i n 2, i s hel d at ± h i g h vol t age l evel by

vol t age d i vi der R4- R5, t h i s l ow causes ± h i g h t o a ppear at

t h e out put of U3A ( see t r ut h t abl e f or NOR gat e s h own i n

F i g . 3- 4) . Th i s h i g h i s i nver t ed by U3 B an d t h e r esul t i ng l ow

i s a pp l i e d t o t h e p i n 1 i n put of U22A. Th i s l ow out put

p r o duce d by t h e t r i gger gener at i on cont i nues unt i l C5

c h ar ges t o ± h i g h vol t age l evel as det er mi ne d by d i vi der

R4- R5 . Wh en t h e vol t age at D1 cr osses t h r oug h zer o goi ng

posi t i ve, D1 t ur n s on an d D2 t u r ns of f . Wi t h D2 of f , bot h

i n put s t o U3A ar e h i g h , t h e out p ut goes l ow an d t h e out put

of U3 B goes h i gh . Th i s i s t h e qui escent st at e of t h e t r i gger

gener at or . Tr i gger gener at or U3D- U3C o per at es t h e same as

U3 B- U3A excep t t h at t h e add i t i onal i n put at p i n 9 of U3C

al l ows t h e t r i gger gen er at or t o be i n h i bi t e d wh en ± l ow i s

app l i ed t o i t .

Si nce Tr ansf or mer ¤ 701 ( see F i g . 3- 4) i s cent er t a pp ed,

t h e vol t ages at i t s out p ut s ar e e qual an d opp osi t e . Si nce t h e

t wo t r i gger gener at or s ar e t r i gger e d by ¤ 701, t h ey o per at e

i n o pp osi t e ph ase, p r o d uci ng al t er nat e l ow l evel pul ses at

t h ei r out put s . Si nce ¤ 701 i s i n ph ase wi t h t h e Col l ect or

Su pp l y out p ut , ± pul se i s gener at e d by one of t h e t r i gger

ge ner at or s at t h e st ar t of each col l ect or sweep ( assumi ng

+ • ¡ • or - ¡ • ¡ pol ar i t y) . Z ERO CROSS a d j ust me n t R8

al l ows adj ust ment of t r i gger l evel of t r i gger ge n er at or s .

Wi t h t h e NORM RATE bu t t on pr esse d , l ow pul ses f r om

t h e t r i gger gener at or ar e i nver t ed t o U22A and t r ansmi t t ed

t o nor m pul se gat e U22 B. Th e p i n 5 i n put t o U22 B i s

nor mal l y h el d h i g h . ‘ h i g h at i t s ot h er i n put , t h er ef or e,

pr oduces ± l ow at i t s out put . Th i s l ow i s a pp l i e d t o U22C,

wh i c h p r o duces ± h i gh l evel cl oc k pul se t o be a pp l i e d t o t h e

co u nt er ci r cui t . Wi t h t h e NORM RATE but t o n p r essed , t h e

r at e of p r o duct i on of cl ock pul ses ( an d t h er ef or e t h e st ep

gener at or r at e) i s 120 p ul ses/ secon d ( assumi n g ± 60 Hz l i ne

f r e q uency) wh i c h i s t h e nor mal col l ect or su pp l y r at e .

Hi gh l evel out put pul ses f r om U22A ar e al so a pp l i e d t o

t h e base of Q23 ( s h own on t h e St e p Gener at or sc h emat i c) ,

t h e i n put t o t h e del ay ci r cui t . Th i s ci r cui t gener at es cl oc k

pul ses at t h e nor mal r at e, but del ayed ( wi t h r espect t o t h e

st ar t of eac h nor mal cl oc k p ul se) by ± del ay t i me e qual t o

h al f t h e t i me dur at i on bet ween nor mal cl oc k pul ses . Th i s

del ay ci r cui t i s t r i gger e d eac h t i me ± h i g h i s p r o duce d at t h e

out put of U22A. Th i s h i g h t ur ns on Q23, an d pul l s down

on t h e base of Q30, t u r ni ng i t of f . Si n ce Q23 i s pul l i ng

d own on one si de of C26, t h e ot h er si de begi ns c h ar gi ng . I t

cont i nues t o c h ar ge unt i l ± h i g h enoug h vol t age i s r eac h ed

t o agai n t ur n on Q30 . Wh en Q30 t ur ns on, ± l ow l evel i s

p r o d uce d at i t s col l ect or , wh i c h i s d i f f er ent i at ed by C33

an d R33 i n t o ± negat i ve- goi ng sp i k e a n d app l i e d t o t h e

i n p ut of i n ver t er U33A. Th e r esul t of t h i s l ow at t h e i n p ut

of U33A i s ± h i g h at i t s out put , and t h us ± h i g h - l evel de-

l aye d pul se at t h e p i n 13 i n put of U22D. Th e d el ay t i me of

t h e hal f - st ep del ay ci r cui t i s cont r ol l ed by DELAY a d j ust -
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But t ons
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Low on at l east one
of each of t hese pai r s

	

To
of i nput s causes l ow

	

NUMBER OF STEPS
r eset pul se at out put

	

Swi t ch
of U75 .

Fi g. 3- 5 . Bl ock di agr am of count er and r eset l ogi c .
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ment R24, wh i c h co n t r ol s t h e ch ar ge t i rne of C26 . R24 i s

adj ust e d f or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± d el ay t i me equal t o h al f t h e d ur at i on of ±

nor mal st e p ( about 4167 ¼s) . Del aye d cl oc k pul ses, t h er e-

f or e, occur coi nci dent wi t h t h e pea k of t h e Col l ect or

Su pp l y out put . SW27 l engt h ens t h e del ay t i me of t h i s ci r -

cui t t o 5000 ¼s wh en ¤701 i s o per at e d wi t h ± 50 Hz l i n e

f r e quency .

Th e cl oc k ci r cui t has t wo sour ces of cl oc k p ul ses, t h e

o u t put of U22A an d t h e out put of t h e del ay ci r cui t . Th e

var i ous st ep gener at or r at es ar e pr o duce d by i n h i bi t i ng

some of t h e cl oc k pul ses f r om t h ese t wo sour ces f r om bei ng

summe d by U22C . Th r ee devi ces cont r ol t he t r ansmi ssi on

of cl oc k pul ses t h r ough t h e ci r cui t : Tr i g Gen Gat e U20C,

Nor m Pul se Gat e U22 B and Del aye d Pul se Gat e U22D.

Wh en t h e NORM RATE but t on i s p r esse d , p i n 9 of U3C

i s hel d h i g h , enabl i ng t r i gger gener at or U3D- U3C. ‘ h i g h i s

al so a pp l i e d t o pi n 5 of U22 B, al l owi ng t h e cl oc k p ul ses

f r om U22A t o be t r ansmi t t ed t o p i n 9 of U22C. ‘ l ow i s

appl i ed t o p i n 12 of U22D, i n h i bi t i ng t h e del ayed cl oc k

pul se . Wh en t h e . 5 § RATE but t on i s p r essed , t h e ci r cui t

oper at es as d escr i be d f or nor mal op er at i on exce pt t h at bot h

i n put s of U20C ar e hel d h i g h , wh i ch h ol ds p i n 9 of U3C

l ow an d i n h i bi t s t r i gger gener at or U3C- U3D . Th e r esul t i s ±

st ep gener at or r at e of hal f t h e nor mal r at e, 60 st e ps/ secon d
( ass u mi ng ± 60 Hz l i ne f r e q uency) . Pr essi ng t h e 2 § RATE

b ut t on causes nor mal o per at i on of t h e ci r cui t , excep t t h at ±

hi g h i s a p p l i e d t o p i n 12 of U22D, al l owi ng t h e del ayed
cl oc k pul ses t o be a pp l i ed t o p i n 10 of U22C . T h e st ep
gener at or r at e i n t h i s case i s 240 st eps/ second . Wh en bot h

t h e 2 § RATE an d t h e . 5 § RAT E but t ons ar e p r essed , t h e

nor mal cl oc k pul ses ar e i n h i bi t e d by ± l ow at p i n 5 of U22 B

and t h e del ayed cl oc k p ul ses ar e t r ansmi t t e d t o U22C. I n

t h i s case t h e St ep Gener at or r at e i s nor mal , but t h e st e ps

occur out of ph ase wi t h t h e nor mal st e ps by t h e del ay t i me

of t h e del ay ci r cui t .

Count er . Wh en t h e cl oc k ci r cui t gener at es ± cl oc k pul se,

i t i s count e d by t h e count er ( see F i g . 3- 5) . Th e count er

count s cl oc k pul ses unt i l i t r eac h es ± p r eset number , t h en

r eset s an d begi ns count i ng agai n . Eac h t i me t h e count er

count s, i t c h anges ± f our - bi t bi nar y co de wh i c h i s app l i ed t o

t h e di gi t al - t o- anal og conver t er .

U70 i s ± d i vi de- by- 16 count er wi t h t h e out put s of al l

f our of i t s i nt er nal f l i p - f l o ps ut i l i ze d ( see Fi g . 3- 5) . ‘ nega-

t i ve pul se at t he p i n 14 i n put of U70 causes ± count t o be

r ecor de d by t h e f l i p - f l ops . I n r ecor d i ng ± count , t h e f l i p -

f l o ps assume h i g h or l ow st at es accor d i ng t o ± 1- 2- 4- 8

bi nar y co de . ‘ h i g h st at e r e p r esent s t h e p r esent s of ei t h er ±

1, 2, 4 or 8 . ‘ l ow st at e r e p r esent s ± 0 . Out put t er mi nal s

12, 9, 8 an d 11 of U70 r ep r esent 1, 2, 4 an d 8 r espect i vel y .

By connect i ng p i n 8 and p i n 11 of U70 t o U72D t h r oug h

i nver t er s, t h e 1- 2- 4- 8 code of t h e U70 out put s i s mo d i f i ed

t o ± 1- 2- 4- 4 code . Th e t r ut h t abl e i n Tabl e 3- 1 s h ows t h e

st at e of eac h mo d i f i e d count er out put f or successi ve count s

count ed by U70 up t o 11 . Wh enever U70 i s r eset , i t r et ur ns

t o t he zer o count st at e wi t h l ows on al l t h e out put s .

3- 8

TABLE 3- 1

Nor mal and Mo d i f i ed Cou n t er Out pu t Codes

Th e count er may be r eset af t er f r om 1 t o 10 st e ps have
been p r o duced . Th e NUMBER OF STEPS swi t ch det er -

mi nes on wh i c h cl oc k pul se t he count er i s r eset . Th i s swi t c h

p r eset s t h e i n put s t o U75, so t h at wh en t h e count er has

count ed t h e desi r e d number of cl oc k pul ses, ± h i g h i s gener -

at ed at p i ns 2 an d 3 of U70, r eset t i ng t h e count er . Th i s h i g h

i s obt ai ned f r om ± h i g h at t h e out put of r eset t r i gger gener a-

t or U75 . U75 consi st s of f our 2- i n p ut OR gat es wh ose out -

put s ar e connect ed t o ± 4- i n put NAND gat e . One i n put of

eac h OR gat e i s connect e d t h r oug h an i nver t er t o an out put

of t h e modi f i e d count er . Th e ot h er i n put i s connect e d t o ±

sect i on of t h e NUMBER OF STEPS swi t c h . Wh en ± l ow

a pp ear s on one i n put of eac h OR gat e of U75, al l f our

i n put s t o t h e U75 NAND gat e wi l l be l ow an d ± h i g h r eset

pul se i s p r o duce d at t h e out put . Th i s con d i t i on of havi ng at

l east one l ow on eac h OR gat e of U75 i s t y p i cal l y obt ai ned
by f i r st set t i ng l ows on some of t h e OR gat es t h r oug h t h e

NUMBER OF STEPS swi t ch . Th e co u nt er t h en co u nt s unt i l

l ows ar e p r o duce d by t h e mo d i f i e d count er out put at t h e

OR gat es wi t h out p r eset l ows. Wh en no p r eset l ows ar e

a pp l i ed t o U75, t h e count er i s r eset wh en i t r eac h es t h e

el event h st ep ( 1 + 2 + 4 + 4 = 11) wh en ± 11 mod i f i ed

count er out put s ar e l ow. I t s h oul d be not ed t h at t h e cl oc k

p ul se wh i ch causes t h e count er t o be r eset i s al ways one

cl oc k Pul se mor e t h a n t h e n umber sel ect e d by t h e NUM-

BER OF ST EPS swi t c h . Th e t i me dur at i on f r om t h e poi nt

at wh i ch t h i s ext r a cl oc k p u l se i s count ed by t h e count er t o

t h e poi nt wh en t h e count er i s r eset i s so s h or t t h at t h e ext r a

st ep never appear s at t h e St ep Gener at or o u t p u t -

Th e h i g h at t h e out put of U75 i s i nver t ed by U33 B ( see

t h e St e p Gener at or Sc h emat i c) and agai n by U69C, pr o-

duci ng ± r eset h i g h at p i n 2 and 3 of U70 . U71 D and C81

st r et c h t h e r eset h i g h t o ± l ong- e n oug h dur at i on t o assur e

t h at t h e count er i s r eset .

Cou n t Nor mal Co d e Modi f i ed Code

P i ns on U70 P i n s on U70 U72D

12 9 8 11 12 9 11 11

0 L L L L L L L L

1 — L L L — L L L

2 L — L L L — L L

3 — — L L — — L L

4 L L — L L L — L

5 — L — L — L — L

6 L — — L L — — L

7 — — — L — — — L

8 L L L — L L — —

9 — L L — — L — —

10 L — L — L — — —

11 — — L — — — — —
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Th e st at e of p i n 2 of cl oc k pul se enabl e U69A det er -

mi nes wh et h er cl oc k p ul ses ar e ap p l i e d t o t h e p i n 14 i n put

of U70 . Wh e n t h e ST EP F AMI LY REP but t on i s p r essed , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±

l ow i s app l i ed t o p i n 5 of U69 B, causi ng p i n 2 of U69A t o

be hel d per manent l y h i g h . I n t h i s st at e of U69A, al l cl oc k

pul ses app l i ed t o i t s p i n 1 i n put ar e i nver t e d , an d become

count er t r i gger s . Wh en t h e ST EP FAMI L Y SI NG LE but t on

i s p r esse d , ± moment ar y l ow i s a pp l i ed t o p i n 5 of U69 B

wh i c h goes h i g h as C78 c h ar ges . Th i s moment ar y l ow en-

abl es U69A unt i l o n e st e p f ami l y has been gener at ed . Wh en

t h e r eset h i g h causes p i n 4 of U69 B t o go h i g h , ± l ow i s

pr oduced at t h e p i n 2 i n put of U69A. Th i s l ow i nh i bi t s

cl oc k pul ses f r om bei ng t r ansmi t t e d past U69A.

Di gi t al - t o- Anal og Co n ver t er . Th e out p ut s of t h e mo d i -

f i e d count er ar e connect e d t o t h e di gi t al - t o- anal og conver -

t er . Th e pur p ose of t h i s ci r cui t i s t o conver t t h e mo d i f i ed

count er out put code i nt o a n al og cur r ent wh i c h i s a pp l i e d t o

t h e st e p amp l i f i er i n put . Th e d i gi t al - t o- anal og conver t er

consi st s of ± set of cur r e n t set t i ng r esi st or pai r s an d f our

set s of cur r ent st eer i ng d i odes .

Fi g. 3- 6 . Si mpl i f i ed sc hemat i c of Di gi t al - To- Anal og Conver t er .

Ci r c u i t Desc r i pt i on- Ty pe 576

Th e d i gi t al - t o- anal og conver t er con duct s ± const ant

amount of cur r ent , t h e amount of wh i c h i s set by cur r ent

set t i ng r esi st or pai r s R54- 1955, 1957- 1958, R60- R61 an d

R 63- 1964 ( see Fi g . 3- 6) . Eac h r esi st or pai r con duct s ± d i s-

cr et e amount of cur r ent wh i c h i s ± mul t i p l e of t h e mod i f i ed
co u nt er cod e : one i ncr ement of cur r ent con duct e d by

R 54- 1955, t wo i ncr ement s by R57- R 58, f our by R60- R61

an d f our by R63- 1964 . E ac h successi ve i ncr ement of cur r ent

causes one st ep t o be gener at ed at t h e St ep Ge ner at or out -

p ut .

Th e st eer i ng d i o des det er mi ne wh er e i n t h e ci r cui t cur -

r ent f r om t h ese r esi st or pai r s i s con d uct e d . Di odes D70,

D71, D72 an d D73 p r ovi de c u r r e n t pat h s bet ween t h e mod-

i f i e d count er out put s an d t h e r esi st or pai r s . Cu r r ent i s con-

duct ed by one of t h ese d i o des wh enever i t s associ at e d mod -

i f i e d count er out put i s l ow.

Anot her set of cur r ent pat h s i s p r ovi ded by d i o des D54,

D57, D60 an d D63 . Th ese d i o des p r ovi de cur r ent pat h s

bet ween t h e cur r ent summi ng no de ( at t h e cat h ode of D83)

3- 9
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Ci r c u i t Descr i pt i on- Ty pe 576

and t he cur r ent set t i ng r esi st or pai r s . I t i s t hese cur r ent

pat h s wh i ch cause st ep cur r ent t o be app l i ed t o t he st e p

amp l i f i er i nput . Wh enever zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± h i g h a ppear s at one of t he mod-

i f i ed count er out put s, i t s associ at ed st eer i ng d i ode t ur ns of f

and t he cur r ent con d uct ed by i t s associ at e d r esi st or pai r i s

a pp l i ed t o t he st ep amp l i f i er i nput .

The amount of cur r e n t a pp l i ed t o t he st ep amp l i f i er i n-

put i s ± f u nct i o n of t he mo d i f i ed count er out put an d may

be det er mi ne d by ad d i ng t he cur r ent s cond uct ed by eac h

r esi st or pai r associ at ed wi t h ± mo d i f i ed count er out pu t

wh i c h i s h i g h . For examp l e, i f f i ve count s have been r e-

cor ded by t he count er , h i g hs appear at t he cat hodes of D70

a nd D72 . The cur r ent a pp l i ed t o t he st e p amp l i f i er i n put i s,

t her ef or e, one i ncr ement by R54- R55 p l us f our i ncr ement s

by R60- R61, t ot al l i ng 5 i ncr ement s . Thus f i ve cou n t s r e-

cor ded by t he count er r esul t s i n f i ve i ncr ement s of anal og

cu r r e n t app l i ed t o t he st ep amp l i f i er i n put . The 1- 2- 4- 4

mo d i f i e d co unt er code i s desi g ne d so t hat t he st ep cur r ent

appl i e d t o t he st ep amp l i f i er i np ut i ncr eases by one i ncr e-

ment f or eac h cl oc k pul se cou n t e d by t he cou n t er ( unt i l t he

co u nt er r eset s) . ZERO STEP ad j ust ment R97 cont r ol s t he

l evel of t he zer o st e p ( wi t h zer o of f set ) by a d j ust i ng t he

qui esce n t cur r ent t h r oug h D82 and D83.

St eer i ng d i o des D66, D67, D68 a nd D69 p r ovi de cur r ent

pat hs f or t he c u r r e n t s con d uct e d by R55, R58, R61 an d

R64, r espect i vel y, whenever t he STEP MULT . 1 § but t on i s

p r essed . ( Wi t h t he STEP MULT . 1 § but t on p r essed D55,

D58, D61 an d D64 ar e r ever se bi ase d . ) These new c u r r ent

pat hs r e duce t he amount cur r ent per i ncr ement wh i c h may

be ap p l i e d t o t he st ep amp l i f i er i n put by ± f act or of 10 . The

r es u l t i s t hat t he nor mal st ep amp l i t u de at t he St e p Gener a-

t or out pu t i s r e duce d t o one- t ent h i t s nor mal val ue .

The f our t h set of st eer i ng di odes, D41, D42, D43 an d

D44 i s use d onl y when t he st e p gener at or i s oper at i ng i n t he

pul sed mo de. I n al l ot her cases, t hei r cat ho des ar e hel d h i g h
an d t hey have no ef f ect on t he cur r e nt a pp l i e d t o t he st e p

ampl i f i er i np u t .

The cur r ent summi ng no de s ums cur r ent f r om R95 as

wel l as t he d i gi t al - t o- a nal og conver t er . The zer o st ep l evel

may be of f set ei t her i n t he d i r ect i on wh i ch st e ps ar e ascen d -

i ng or i n t he opposi t e di r ect i o n of ascen t as det er -

mi ned by t he DC cur r ent con duct ed by R95 . I f of f set i n

t he d i r ect i o n of t he st eps i s desi r e d , t he AI D OFF SET

but t on i s p r essed . Th i s al l ows posi t i ve vol t age t o be a pp l i e d

t o t he base of Q90 usi ng t he OFFS ET MULT co n t r ol ,

wh i c h r ai ses t he emi t t er vol t age of Q93 and causes cur r ent

t o be conduct ed t h r o ug h ² 95 . Wh en t he OPPOS E OFFSET

but t on i s p r essed, negat i ve vol t age i s ap p l i ed t o t he base of

Q90 usi ng t he OFFSET MULT cont r ol , wh i c h causes cur -

r ent t o be con duct e d t hr oug h R95 i n t he o pp osi t e d i r ec-

t i on . OPPOS E OFFSET adj ust ment R85 an d AI D OFF SET

ad j ust ment R86 adj ust s t he of f set l evel of t h e st ep s when

t he OPPOSE OFFSET a nd AI D OFFSET but t ons ar e

p r esse d , r espect i vel y .

3- 1 0

Pul sed St e p Mo de. Wh en one of t he PULS ED STEPS

but t ons i s p r essed , t he St ep Gener at or out put st e ps ar e

r ed uce d t o s hor t pul ses . These pul sed st eps ar e obt ai ned by

i n h i bi t i ng t he d i gi t al - t o- anal og conver t er f or al l b u t 300 ¼s

or 80 ¼s of each st ep .

The d i gi t al - t o- a nal og conver t er i s i n h i bi t ed by p r essi ng

ei t her t he 300 ¼s or t he 80 ¼s PULS ED STEPS but t on ( see

t he St e p Gener at or sc hemat i c) . Pr essi ng one of t hese

but t ons t ur ns Q41 on an d p r ovi des cur r ent pat hs f or t he

r esi st or pai r s t h r oug h D41, D42, D43 an d D44 . The cl i gi t al -

t o- anal og conver t er i s i n h i bi t ed i n t h i s st at e because no st ep

cur r ent i s avai l abl e t o be a pp l i ed t o t he st e p amp l i f i er i nput ,

r egar dl ess of t he con d i t i on of t he mo d i f i ed count er o u t put .

The d i gi t al - t o- anal og conver t er r emai ns i nh i bi t e d unt i l ±

negat i ve- goi ng t r i gger f r om t he col l ect or of Q30 r ever se

bi ases D39 an d t ur ns of f Q41 . Wi t h Q41 of f , i t s col l ect or

goes h i gh , t ur ni ng on Q36 an d r ever se bi asi ng st eer i ng

d i o des D41, D42, D43 an d D44 . The di gi t al - t o- a nal og con-

ver t er i s now enabl e d an d f r ee t o p r o d uce ± st e p i n t he

ma nner descr i be d pr evi ousl y . T he dur at i on of t he st e p i s

cont r ol l ed by t he c har ge t i me of C35 . Wi t h 036 on, i t s

col l ect or hol d s one si de of C35 at about gr ou nd, al l owi ng

t he ot her si de t o be char ged t h r oug h R39 ( an d R37 when

t he 300 ¼s but t on i s p r essed) . C35 c har ges unt i l D39 i s

f or war d bi ased an d Q41 agai n t ur ns on . Wi t h Q41 on, Q36

i s t ur ne d of f an d t h e di gi t al - t o- anal og conver t er i s agai n

i nh i bi t e d by t he st eer i ng d i odes D41, D42, D43 an d D44 .

Si nce eac h pul sed st ep i s t r i gger ed by ± negat i ve- goi ng

t r i gger f r om t he del ay ci r cui t , t he p ul sed st eps al ways

app ear at t h e pea k of t he Col l ect or Su pp l y out put . Wh en

t he st ep gener at or i s o per at i ng i n t he pul sed st ep mo de, t he

2 § RATE but t o n i s i nh i bi t ed .

Wh en 041 i s t ur ne d on, Q46 i s t ur ned of f , wh i c h al so

t u r ns of f 052 . The emi t t er of Q52 i s connect ed t o t he gr i d

of t he CRT, V897 ( see t he CRT Ci r cui t sc hemat i c) . Wh en

Q52 t ur ns of f , i t s emi t t er vol t age goes negat i ve, causi ng t he

i nt ensi t y of t he CRT d i s p l ay t o be r ed uced . The d i sp l ay

i nt ensi t y r emai n s r educed un t i l 041 t ur ns of f , al l owi ng Q46

an d Q52 t o t ur n on . The CRT di sp l ay i n t he pul se d st ep

mo de i s, t her ef or e, i nt ensi f i ed onl y when ± p u l se d st e p

occur s .

The Col l ect or Su pp l y sc hemat i c s hows t hat wh en ei t her

t he 300 ¼s or t he 80 ¼s PULSED STEPS but t on i s p r essed,

š 320 i s ener gi zed an d t he Col l ect or Su pp l y oper at es i n i t s

DC mod e. I t may al so be seen, t hat i f t he 300 ¼s an d 80 ¼s

PULSED STEPS but t ons ar e p r essed t oget h er , 300 ¼s

pul sed st e ps ar e gener at e d and t he col l ect or su ppl y o per at es

i n i t s nor mal mo de ( š 320 i s not ener gi ze d ) .

St ep Amp l i f i er

The st ep amp l i f i er t r ansf or ms t he out put of t he st ep

gener at or i nt o cur r ent or vol t age st e ps of var i ous amp l i -

t u des t o be app l i e d t o t he devi ce under t est . The AMPL I -

TUDE swi t ch , wh i ch i s p ar t of t h i s ci r cui t , det er mi nes t he

amp l i t u de of t he st e ps . The ci r cui t consi st s of ± cur r ent t o

vol t age conver t er , an i nver t er an d ± d i f f er ent i al out put
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amp l i f i er . The out put amp l i f i er has t wo mo des of o per a-

t i on, o ne pr od uci ng cur r ent st e ps an d t he ot her p r o duci ng

vol t age st eps .

The out put of t he St ep Gener at or , wh i c h may be f r om

one t o t e n cur r ent st eps of 350zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¼‘ p er st ep p l us f r om one

t o t en st e ps of of f set , i s a pp l i ed t o t he base of Q105A ( see

t he St e p Amp l i f i er sc hemat i c) . Q105A an d ’ comp r i se ±

di f f er e n t i al amp l i f i er . As t he base cur r ent of Q105A i s

decr ease d , t he col l ect or cur r ent of 0105 ’ i ncr eases, r ai si ng

t he vol t age at t he base of Q110 . Eac h cur r ent st e p at t he

base of 0105 ‘ , t her ef or e, causes ± posi t i ve vol t age st ep at

t he base of Q1 "™Ÿ . These vol t age st eps ar e amp l i f i ed an d

i nver t e d by Q110, an d par t of t he out put i s t r ansmi t t ed
t h r o ug h R 113, R112 an d C112 cr eat i ng negat i ve f eed bac k

at t he base of Q105A. R113 a d j ust s t he f ee dbac k gai n of

cur r ent t o vol t age amp l i f i er Q105 and Q110 f or an out put

at t he col l ect or of 0110 of negat i ve goi ng st e ps wi t h amp l i -

t u des of 1/ 2 vol t / st e p .

Q117 and 0122 have bee n ad ded t o t he cur r ent t o vol t -

age amp l i f i er ci r cui t t o sl ow down t he vol t age t r ansi t i on

f r om t he l evel of t he l ast st e p ge ner at e d t o t he zer o st ep
l evel , i n cases wher e t h i s t r ansi t i o n may cause damage t o

t he devi ce un der t est . When t he p r eset number of st eps has

been pr oduce d at t he Q110 out put , ± r a p i d t r ansi t i o n
occur s as t he st e p r et ur ns t o i t s st ar t i ng poi nt . Th i s t r ansi -

t i on, when app l i e d t o t he base of ± t r ansi st or , r ap i dl y t ur ns

i t of f . I f ± t r ansi st or i s t u r ned of f i n t h i s manner when i t s

col l ect or i s at ± h i g h l evel , ± h i g h i n duct i ve vol t age ki c k wi l l

be p r od uced i n t he col l ect or su pp l y t r ansf or mer . Suc h an

i n duct i ve vol t age ki c k may be l ar ge enough t o damage t he

t r ansi st or .

Th i s ci r cui t o per at es ei t her when t he 2§ RAT E but t on i s

pr esse d or wh en t he 300 ¼s an d 80 ¼s PULS ED STEPS

but t ons ar e p r essed t oget her . I n t h i s case t he emi t t er ci r cui t

of Q122 i s o pene d , t ur ni ng t he t r ansi st or of f . The sour ce of

FET 0117 i s hel d at - 11 . 3 vol t s by d i vi der

R116- D115- R 108 . Wh en Q122 t ur ns of f , di vi der

R119- R120- 19121 set s t he vol t age at t he gat e of Q117 at

- 10 . 3 vol t s, t ur ni ng t he FE T on . Wi t h Q117 on, i t s d r ai n i s

hel d at about - 11 . 3 vol t s, p r ovi d i ng ± const ant vol t age on

t he si de of C114 co nnect ed t o Q117 . By hol d i ng one si de

of C114 at const ant vol t age an d t r ansmi t t i ng t he out put of

Q110 acr oss t he ot her si de, C114 becomes an i nt egr at or .

The vol t age t r ansi t i on of t he 0 110 out put f r om t he l evel of

i t s l ast st ep t o t he st ar t i ng l evel i s, t her ef or e, sl owed down

by i nt egr at or C114 . Wh en Q122 i s t ur ned on ( nor mal or 0 . 5

t i mes r at e or DC mo de) , Q117 i s hel d of f by havi ng about

- 34 vol t s at i t s gat e . ™ · t h i s case, t he cur r e nt t hr oug h R 117

co n t r ol s t h e vol t age on Q117 si de of C114, wh i c h moves up

a n d down wi t h c hanges i n t he out put of 0110 . C114, t her e-

f or e, has l i t t l e ef f ect on t he out p ut of Q110 an d ca uses no

sl owi ng of t he vol t age t r a nsi t i on .

Wh en r el ay š 101 ‘ i s i n t he - posi t i on, t he out pu t of

Q110 i s t r ansmi t t e d t hr oug h i nver t er ci r cui t Q1 30A an d ’

and 0133 an d i nver t e d bef or e i t i s app l i ed t o t he out put
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amp l i f i er . The i nver t er i s i dent i cal i n o per at i on t o t he cur -

r ent t o vol t age amp l i f i er descr i be d p r evi ousl y . Si nce t he

i n p ut r esi st ance ( R125) and t he f ee dbac k r esi st a nce ( R137)

ar e e qual , t he gai n of t he i nver t er i s 1 . I NVERT ZERO

a d j ust ment R127 set s t he vol t age at t he base of Ÿ130‘ so
t hat t he i n i t i al l evel i s t he same f or t he non- i nver t ed st e ps

an d t he i nver t ed st eps .

The posi t i on of r el ay š 101 ‘ i s cont r ol l ed by t he COL -

LECTOR SUPPL Y POLARI TY swi t c h , t h e STEP- OFFS ET

POLAR I TY I NVERT but t on an d t he Ter mi nal Sel ect or

swi t c h i n con j unct i on wi t h t he st ep gener at or pol ar i t y l ogi c

( see t h e St ep Amp l i f i er sc hemat i c) . U33C and D, U72A, ’

an d C f or m ± coi nci dence gat e . See Tabl e 3- 2 f or ± t r ut h
t abl e of t h i s gat e . The out put at p i n 6 of U72B causes Q101

t o t ur n on an d of f , t hus swi t ch i ng r el ay š 101 ‘ bet ween +

an d - . I f ± h i gh appear s at t he out put of U72B, š 101 ‘

swi t c hes t o t he - posi t i o n an d i f ± l ow a ppear s, i t r emai ns

i n t he + st at e . The i np ut s t o U33C an d D and t o U72A and
C ar e cont r ol l e d by t he vol t age l evel s on connect or s ¤ an d S

as shown i n Tabl e 3- 2 . Set t i ng t he Ter mi nal Sel ect or swi t ch
t o EMI TTER T ERM ST EP GEN has t he same ef f ect on t he
vol t age l evel of connect or ¤ as p r essi ng t he POLARI TY
I NVERT but t on . I f t he POLARI TY I NVERT but t on i s

p r essed, however , t he Ter mi nal Sel ect or swi t c h h as no

ef f ect on t he vol t age l evel at connect or ¤ an d vi ce ver sa .

TABLE 3- 2

St e p Gene r at or Pol ar i t y L ogi c

Out put Amp l i f i er . The st e p out put amp l i f i er t r ansf or ms

t he out put st eps of t he cur r ent t o vol t age amp l i f i er ( or

i nver t er ) i nt o cur r ent or vol t age st eps of var i ous amp l i t u des

as det er mi ned by t he AMPL I T UDE swi t c h . I t i s basi cal l y ±

d i f f er ent i al amp l i f i er wi t h separ at e f ee dbac k t o each i nput .

The negat i ve i n put si de of t he amp l i f i er cont r ol s t he amp l i -

t u de of t he out put st eps. The posi t i ve i nput si de of t he

amp l i f i er p r ovi des ei t her cur r ent r egul at i on or ± const ant

o per at i ng l evel . To obt ai n cur r ent st e ps ( see F i g . 3- 7A) , t he

gai n of t he negat i ve si de of t he d i f f er ent i al amp l i f i er i s set

f or an o u t put of 1 vol t per st e p . Th i s out put i s t hen t r a n s-

mi t t ed t h r o ug h ± var i abl e r esi st a nce i n ser i es, Cur r ent Set -

t i ng Resi st or s . Wi t h t he const ant vol t age per st e p r el at i o n -

s h i p acr oss t he cur r ent set t i ng r esi st or s, t he cur r ent per st e p

out p ut ca n be var i e d by cha ngi ng t h i s r esi st ance i n ser i es .

To obt ai n vol t age st e p s, t he i nput r esi st ance t o t he nega-
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COLLECTOR Connect or s

SUPPLY

POLARI TY

POLARI TY

I NVERT ¤ S

Pi n 6

U72 B

AC Pr essed — L —

AC Not Pr essed — — L

+( • ¡ • ) Pr essed — L —

+( • ¡ • ) Not Pr esse d — — L

- ( ¡ • ¡ ) Pr esse d L L L

- ( ¡ • ¡ ) ™ Not Pr esse d ™ L ¹ — ™ —
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1/ 2 vol t / st e p J Devi ce

Under

Test
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F i g. 3- 7 . Bl ock di agr amo f St e p Ou t p u t Amp l i f i er : ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ ) Cur r ent Mode, ( ’ ) Vo l t age Mode.

t i ve i n put , t he vol t age set t i ng r esi st or s, i s c hange d , t h us

var yi ng t he f eedbac k gai n of t hat si de of t he d i f f er ent i al

amp l i f i er . I n t h i s manner vol t age st e ps of var i o us amp l i -

t u des ar e obt ai ned .

Cur r ent Mode . I nput t o t he negat i ve si de of di f f er ent i al

compar at or 0150 ( t he base of Q150A) i s al ways t h r ough

VOLTAGE SETTI NG RESI STORS 8141 t hr oug h R145 . I n

t he cur r ent mo de, t h i s i n put r esi st ance i s set at 3 . 01 k ©

( 8141) f or al l cur r ent posi t i ons of t he AMPL I TUDE

swi t c h . When 1/ 2 vol t st e ps ar e a pp l i e d t o t he base of

Q150A t hr oug h R141, t hey ar e i nver t ed , a pp l i ed t o t he

base of Q164 and i nver t ed agai n . The st e ps ar e t he n t r ans-

mi t t e d t hr oug h emi t t er f ol l ower Q169 t o t he bases of Q172

an d Q176 . Depen d i ng on t he posi t i on of r el ay cont act s

š 102 ’ an d K102C, ei t her Q172 an d Q180 or Q176 an d

0184 ar e t ur ned on . I f , f or examp l e, š 102 ’ an d K102C ar e

i n t he + posi t i ons si gni f yi ng posi t i ve- goi ng st e ps out , Q176

an d Q184 ar e on t he Q172 an d Q180 ar e of f . I n t h i s case

t he i nput t o Q176 i s negat i ve- goi ng st e ps . They ar e i nver t ed

by 0176 an d t he r esul t i ng posi t i ve- goi ng st e p s ar e t r ans-

mi t t ed t h r oug h emi t t er f ol l ower 0184 t o t he negat i ve si de

of t he f l oat i ng 50- vol t su pp l y . Each t i me ± posi t i ve st e p
occur s at t he negat i ve si de of t he 50- vol t su pp l y, t he su pp l y

i s push e d up by t he amount of t he st ep . The posi t i ve si de of

t he 50- vol t su pp l y i s connect e d t o bot h t he f eedbac k r esi s-

t or s and t he i n put t o t he cur r ent set t i ng r esi st or s, so t hat

eac h t i me t he 50- vol t su pp l y i s r ai sed by ± st e p , t he vol t age

at t h i s connect i ng poi nt i s al so r ai sed by t he amou n t of t he

st ep . Due t o t he pr esence of t he 50- vol t su pp l y, t he vol t age

at t he i n put t o t he cur r ent set t i ng r esi st or s i s of f set by 50

vol t s . To compensat e f or t h i s of f set , 50 vol t s of o pp osi ng

of f set i s add e d t o t he i n put of t he cur r ent set t i ng r esi st or s

t hr oug h r el ay š 102 ‘ . I f š 102 ’ an d K102C ar e i n t hei r -

posi t i ons, Q172 an d Q180 ar e on an d Q176 an d Q184 ar e

of f . I n t h i s case negat i ve- goi ng st e ps ar e a pp l i e d t o t he

posi t i ve si de of t he 50- vol t s up pl y and negat i ve- goi ng st eps

app ear at t he i n put t o t he cur r ent set t i ng r esi st or s .

The out put of t he negat i ve si de of t he d i f f er ent i al amp l i -

f i er at ei t her š 102 ’ or K102C i s f ed bac k t o t he base of

0105‘ t h r oug h f eed bac k r esi st or R194 . Si nce R194 i s 6 . 04
k© an d t he i n put r esi st ance, R141, i s 3 . 01 k ©, t he f eed -

bac k gai n of t h i s ci r cui t i s 2 . For ± hal f vol t per st ep i n put ,

t he r esul t i ng out put of t he negat i ve si de of t he d i f f er ent i al

amp l i f i er ( as seen by t he i n put t o CURRENT SETTI NG

RESI STORS R197 t hr oug h R216) i s st eps of o ne vol t per

st e p , t he zer o l evel bei ng at gr oun d . ( I f of f set has been
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adde d i n t he st e p gener at or ci r cui t , t he zer o st ep l evel may
r ange f r om 0 t o 10 vol t s . )

The out p ut e nd of t he cur r ent set t i ng r esi st or s i s con-
nect e d t hr ough t he devi ce un der t est t o gr ound . Wh en vol t -
age st e ps of 1 vol t p er st ep ar e a pp l i ed bet ween t he i n put
en d of t he cur r ent set t i ng r esi st or s an d gr oun d , cur r ent
st e ps of var i abl e amp l i t u de f l ow t hr oug h t he devi ce un der
t est . The cu r r ent amp l i t u de of t he st eps i s det er mi ne d by
AMPL I TUDE swi t ch SW195 ( see St ep Gener at or Swi t ch i ng

sc hemat i c) , wh i c h c hooses var i ous combi nat i ons of r esi st or s
R197 t h r oug h R216 .

I n or der t o obt ai n cal i br at e d c u r r ent st ep s, t he vol t age
acr oss t he c u r r ent set t i ng r esi st or s must be hel d at 1 vol t
per st ep . The vol t age at t he out p ut , however , may var y by
t he amo u nt of t he t ur n- on vol t age of t he devi ce u nder t est
an d al t er t he cur r ent p er st ep out put of t he st e p gener at or .

To compensat e f or t h i s t ur n- on vol t age, any var i at i on f r om
gr oun d of vol t age at t he i n put t o t he devi ce under t est i s
t r ansmi t t e d t hr oug h t he +1 amp l i f i er t o t he posi t i ve si de of
t he d i f f er ent i al amp l i f i er . Th i s st ar t szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r egul at i ng p r ocess
wh i ch causes t h e vol t age at t he i n put t o t he c u r r ent set t i ng
r esi st or s t o move i n t he same d i r ect i on as t he t ur n- on vol t -
age at t he out p ut , t h us nul l i f yi ng i t s ef f ect .

The +1 amp l i f i er i s ma de up of par aphase amp l i f i er

Q229A an d ’ , const ant cur r ent sour ces Q233 and Q226,
and emi t t er f ol l ower s Q235 an d Ÿ241 . I n t he c u r r ent mo de,
a ny vol t age at t he i n put of t h e devi ce un der t est i s t r ans-
mi t t e d t hr oug h 8220 t o t he h i g h i mpe dance gat e i n put t o
0229 ’ . I f , f or examp l e, t h i s var i at i on i s ± r i se i n vol t age at
t he gat e i nput , i t wi l l be accompani e d by ± r i se i n vol t age at
t he d r ai n of Q229A, due t o t he par aphase oper at i on of
Q229A and ’ . Rai si ng t h e vol t age at t he Q226A d r ai n r ai ses
t he base of emi t t er f ol l ower Q235, an d t h us t he base of
emi t t er f ol l ower Q241 . As t he emi t t er of 0241 f ol l ows i t s
base up, i t pul l s t he vol t age at t he gat e of Q266A up so t hat
i t i s equal t o t he vol t age at t he gat e of Q266 B. Th i s r i se i n

vol t age at t he gat e of Q266A i s t hen t r ansmi t t e d t o t he base
of Q150 B ( posi t i ve si de of t he d i f f er ent i al amp l i f i er )
t h r ough f eedbac k r esi st or s R243 an d R244 . The +1 amp l i -

f i er , t her ef or e, t r ansmi t s any vol t age var i at i on f r om t h e i n-

put t o t he devi ce un der t est t o t he i n put t o t he base of
Q150B wi t h no c ha nge i n amp l i t u de or pol ar i t y . I n per -
f or mi ng t h i s t as k , t he +1 amp l i f i er p r ovi des t he vol t age var i -
at i on wi t h ± h i g h i mpe dance i n p ut and ± l ow i mpedance

out pu t . Wh en t he r i se i n vol t age at t he base of Q150B has
been t r ansmi t t ed t o t he i n put t o t he cur r e n t set t i ng r esi s-
t or s, i t compensat es f or vol t age var i at i ons at t he i n put t o
t he devi ce un der t est hol d i ng t he vol t age acr oss t he c u r r ent

set t i ng r esi st or s at 1 vol t per st ep . AMP BAL R224

adj u st s t h e DC bal ance of pa r a phase ampl i f i er 0229, and

al so compensat es f or unbal ance i n 0150 . OUT PUT –

ad j ust me n t R243 a d j ust s t he out put i mpe dance of t he st e p
amp l i f i er .

Rel ay š 101 ’ an d Q248 or Q250 ar e used t o l i mi t t he

vol t age wh i c h may be a pp l i e d t o ± devi ce un der t est i n t he
r ever se d i r ect i on usi ng o pp osi ng of f set . I f , f or examp l e,
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posi t i ve goi ng st e ps ar e t o be a pp l i e d t o t he devi ce un der
t est , š 101 ’ i s i n t he + posi t i on . I f negat i ve of f set i s a pp l i ed
t o t he devi ce un der t est by pus h i ng t he OPPOSE but t o n
an d t ur n i ng t he OFF SET MULT cont r ol cl oc k wi se, t he st ep
gener at or wi l l at t emp t t o con duct negat i ve cur r ent at t he
i n put t o t he devi ce u nder t est . I n doi ng t h i s, t he vol t age at

t he i n put an d t hu s t he vol t age at t he Q229B gat e i nput i s
d r i ven down . Wh en t he vol t age goes a pp r oxi mat el y 2 vol t s
bel ow gr oun d , Q248 t ur ns on . Wi t h Q248 on, t he negat i ve-
goi ng vol t age st eps at t he base of 0150‘ ar e l i mi t ed , t hu s
l i mi t i ng t he out pu t of t he out put amp l i f i er ( t he i n put t o
t he devi ce un der t est ) t o about 2 vol t s . Th i s amount of
vol t age s houl d not damage ± devi ce un der t est .

Vol t age Mo de . Vol t age st e ps ar e obt ai ned f r om t he o u t -
p ut amp l i f i er i n ± manner si mi l ar t o t hat used t o obt ai n
cur r ent st e ps . For vol t age st e p s, however , t he VOLTAGE
S ETTI NG RESI STORS ar e c hanged t o obt ai n t he var i o us

vol t age amp l i t u des, r at h er t han t he CURRENT S ETTI NG

RESI STORS ( wh i ch ar e h el d const ant i n t he vol t age mo de) .
Al so si nce i t i s not desi r abl e t o r egul at e t he vol t age at t h e

i nput t o t h e CURRENT SETTI NG RESI STORS i n t he vol t -
age mo de, t he f ee dbac k t o t he posi t i ve si de of t he d i f f er en-
t i al amp l i f i er t hr oug h t he +1 amp l i f i er i s d i sconnect e d an d
t he i n pu t t o t he +1 amp l i f i er i s connect e d t o gr oun d . The
base of 0150 ’ i s, t her ef or e, h el d at essent i al l y gr oun d .
Si nce t he out p u t of t h e +1 amp l i f i er i s at gr oun d , r ever se
vol t age l i mi t i ng t r ansi st or s Q248 an d Q250 ar e d i sabl ed i n
t he vol t age mo de .

I n t he vol t age mode when st eps of 1/ 2 vol t per st e p ar e
ap p l i ed t o t he st e p out put amp l i f i er , t hey ar e t r ansmi t t ed
t h r oug h VO L TAGE SETTI NG RESI STANC E R141

t hr oug h R145, t he i n pu t r esi st ance . By var yi ng t h i s i n pu t

r esi st ance wi t h r es pect t o const ant f ee dbac k r esi st ance

R194, t he f ee dbac k gai n of t h e negat i ve si de of t he d i f f er -
ent i al amp l i f i er i s c hange d , t hus var yi ng t he amp l i t u de of
t h e vol t age st e ps . Af t er bei ng con duct ed t hr ough t he vol t -
age set t i ng r esi st or s, t he st eps ar e amp l i f i e d an d t r ansmi t t ed

t h r oug h t he negat i ve si de of t he d i f f er ent i al amp l i f i er i n t he
same manner as descr i bed i n t he cur r ent mo de sect i on .
Wh en t he vol t age st e ps r eac h t he CURRENT SETTI NG

RESI STORS, t hey ar e t r ansmi t t ed t h r oug h ± nomi nal r esi s-

t ance ( R215 and 8216) of 5 © , f or al l vol t age posi t i ons of
t he AMPL I TUDE swi t c h , bef or e bei ng a pp l i ed t o t he devi ce
under t est . Vol t age st e ps of var yi ng amp l i t u des, as det er -

mi ned by t he AMPL I TUDE swi t c h , ar e t hen devel o ped
acr oss t he i n put i mpe dance of t he devi ce un der t est . Feed-
bac k t o t he i n put t o t he d i f f er ent i al amp l i f i er occur s at t he
out put of t h e cur r ent set t i ng r esi st or s, t h er ef or e, mi ni -
mi zi ng t he ef f ect of R215 a nd 8216 .

Wh en usi ng vol t age st e p s, t he cur r ent con duct ed at t he
st ep gener at or i n put t o t he devi ce un der t est may i ncr ease
qui t e r a p i d l y a nd possi bl y damage t he devi ce un der t est
( es peci al l y when t est i ng t r ansi st or s) . As ± means of l i mi t i ng

t h i s cur r ent i n t he vol t age mo de, c u r r ent l i mi t i ng r esi st or s
R185, R186 an d R 187 ar e ad de d t o t he out put amp l i f i er

ci r c u i t by t he AMPL I TUDE swi t c h . These r esi st or s l i mi t
cur r ent at t he St ep Gener at or Ou t put by l i mi t i ng cur r ent
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St a nd ar d Test
F i xt u r e Sch e mat i c

Ter mi nal
Sel ect o r

RS

	

To Ver t i cal
Di spl ay Swi t c h i ng

R
C

R422

Di sp l ay Sensi t i vi t y
Swi t ch i ng Sc hemat i c

Pi ns
13, 28, 29

Fi g. 3- 8 . Si mp l i f i ed sch emat i c o f Di spl ay Sensi t i vi t y Swi t c hi ng and St andar d Test Fi xt ur e sch emat i cs f or measur eme n t of col l ect or cur r ent

( I C) an d col l ect or - emi t t er vol t age ( VzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÂ• ) or col l ect or - base vol t age ( VÂ’ ) .
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Not e : RS - - R405 t hr oug h R409

Pi n nu mb er s r ef er t o
Conn ect or J 360 . RC - - R414 t hr o u gh R418

RA- - R434 t hr o u g h R438
Not e
Ove r l ap RB - - R437 t hr o u gh R440 ( or open)

RX - - R442 t hr o u gh R444
• ot e

~Over l ap
RB

__ R442 t h r ough R445
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t h r o ugh R165, R166 an d R167 . As t he vol t age st e ps i n-

cr easet hr oug h 0176 and Q184 or t hr oug h Q172 an d Q180,

t he cur r ent i ncr eases t hr oug h t he cur r ent l i mi t i ng r esi st or s .

Th i s cur r e n t i ncr ease ca uses t he vol t age d r op acr oss t h e

r esi st or s t o i ncr ease . I f posi t i ve- goi ng st eps ar e bei ng p r o-

d uced , t h i s i ncr ease i n vol t age dr op i s t r a nsmi t t ed t h r oug h
Q176 a nd Q169 t o t he j unct i o n of R166 an d R167 . As t he

vol t age dr op i ncr eases, t he vol t age at t h i s j unct i o n poi n t

goes down . Wh en t he vol t age r eac hes about - 2 . 3 vol t s,

D165 f or war d bi ases, cl amp i ng t he vol t age at t he base of

Q169 . Th i s p r event s ge ner at i on of f ur t her st e ps . Wh en

negat i ve- goi ng st eps ar e bei ng p r o duce d , t he d r op acr oss t he

cur r e n t l i mi t i ng r esi st or s i s t r ansmi t t e d t hr ough t h r ee base-
emi t t er j unct i o n s, Q180, Q172 and Q169, t o t he j unct i on

of R166 and R167 . As vol t age dr op i ncr eases, t he vol t age at

t he col l ect or of 0164 goes up . Whe n t h i s vol t age r each es

+12. 5 vol t s, Q169 i s sat ur at e d , an d agai n no f ur t her st e ps

can be gener at e d . The CURRENT L I MI T swi t c h det er mi nes

t he number of r esi st or s t o be i ncl u ded i n t he cur r ent l i m-

i t i ng r esi st ance, t her ef or e det er mi ni ng t he amount of cur -

r ent necessar y t o ei t her t ur n on D165 or sat ur at e Q169.

Ci r cui t Desc r i pt i on- Ty pe 576

VERTI CAL AND HORI ZONTAL DI SPLAY

Si gnal Sensi ng and Di s p l ay Sensi t i vi t y

On ce t he Col l ect or Su pp l y an d t he St e p Gener at or Out -
put have been a pp l i e d t o t he devi ce un der t est , measur e-
ment s of t he vol t ages and cur r ent s seen at t he t er mi nal s of

t he devi ce un der t est may be d i sp l ayed on t he ver t i cal an d
hor i zo n t al axes of t he CRT . These measur eme n t s ar e ma de

by f i r st sensi ng t he cur r ent or vol t age t hr oug h cur r ent

sensi ng r esi st or s or vol t age d i vi der s, t hen amp l i f yi ng t he

measur ement wi t h t he d i sp l ay ampl i f i er s a nd app l yi ng t he

measur ement t o t he def l ect i on pl at es of t he CRT . The posi -

t i o ns of t he HORI ZONTAL , t he MODE and t he Ter mi nal

Sel ect or swi t c hes det er mi ne wh i c h meas ur ement s ar e ma de .

Col l ect or Cur r ent Sensi ng. I f t h e MODE swi t c h i s set t o

ei t her NORM or DC, col l ect or cur r ent ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™Â ) i s measur ed on
t he ver t i cal axi s of t he CRT. Col l ect or cur r ent i s meas u r ed
by p l aci ng ± r esi st or bet ween gr oun d and t he cur r ent r et ur n

t o t he col l ect or su pp l y a nd measur i ng t he vol t age devel o ped
acr oss t h i s r esi st or ( see F i g . 3- 8 an d F i g . 3- 9) . By var yi ng

Fi g . 3- 9 . Si mpl i f i ed schemat i c o f Di sp l ay Sensi t i v i t y Swi t chi ng and St andar d Test Fi xt ur e sc hemat i cs f or meas ur ement o f col l ect or cur r ent
( I C) and base- emi t t er vol t age ( ½’ • ) on emi t t er - base v ol t age ( ½• ’ ) .
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Ci r cui t Desc r i pt i on - Ty pe 576

R422

To Hor i zont al
Di s pl ay Swi t ch i ng

Di sp l ay Se n si t i vi t y
Swi t c h i ng Sc hemat i c

Fi g . 3- 10 . Si mpl i f i ed schemat i c of Di spl ay Sensi t i vi t y swi t c hi ng and St andar d Test Fi xt ur e schemat i cs f or measur ement of emi t t er cur r ent ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™g)
col l ect or - base cur r ent (™Â’ Ÿ) col l ect or - emi t t er vol t age (VÂ• ) or col l ect or - base vol t age ( VÂ² ) .

t h e val ue of t h i s cur r ent se n si ng r esi st o r ( R s ) , t h e def l ect i on

f act or of t h e d i s p l ay on t h e CRT may be var i ed .

Lea k age Cur r ent Sensi ng . I f t h e MODE swi t ch i s set t o

LEAKAGE, emi t t er cur r ent ( ™• ) or col l ect or - base cur r ent

( I CBO) i s measur ed on t h e ver t i cal axi s of t h e CRT. Emi t t er

cur r ent i s measur ed by pl aci ng ± cur r ent sensi ng r esi st ance

bet ween t h e emi t t er t er mi nal of t h e d evi ce un der t est and

gr ound, an d measur i n g t h e vol t age devel oped acr oss i t ( see

Fi g . 3- 10) . I f emi t t er cur r en t i s t o be measur ed, t h e Ter m-

i nal Sel ect or swi t c h must be set t o GROUNDE D EMI TT ER

BASE TERM OPEN or BASE T ERM S HORT. Wh en t h e

Ter mi nal Sel ect or swi t ch i s set t o BASE GROUNDE D

EMI TTER TERMOPEN, col l ect or - base cu r r ent i s measur ed

on t h e ver t i cal axi s . I n t h i s case t h e cu r r ent se n si n g r esi st o r

i s connect ed bet ween t h e base t er mi nal and gr ound . As

wh en measur i ng col l ect or cur r en t , t h e d ef l ect i on f act or of

t h e d i s p l ay, wh en measur i ng emi t t er cur r ent an d col l ect or -
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base cur r ent , can be var i ed by var yi ng t he cur r ent sensi ng

r esi st ance . I t sh oul d be n ot ed t h at t h e def l ect i on f act or of

t h e ver t i cal d i s p l ay i s al ways d ecr eased 1000 t i mes wh en

t h e MODE swi t c h i s set t o LEAKAGE a n d t h e col l ect or

su pp l y oper at es i n i t s DC mo de .

Vol t age Sensi ng Nor mal Mode. Ei t her col l ect o r or base

vol t age may be measur ed on t h e hor i zont al axi s of t h e

CRT, d ependi ng on t h e posi t i on of t h e HOR I ZONTA L

swi t c h . Wh en t h e HOR I ZONTAL swi t c h i s i n i t s COLLEC-

TOR r a n ge, vol t age i s measur ed bet ween t he col l ect or an d

emi t t er t er mi nal s of t h e devi ce un der t est , VÂ• ( Ter mi nal

Sel ect or swi t ch set t o EMI TTER GROUNDED) , or bet ween

t h e col l ect or and base t er mi nal s, VÂ’ , ( Ter mi nal Sel ect or

swi t ch set at BASE GROUNDED) . Wh en t h e HOR I ZON-

TAL swi t ch i s i n i t s BASE r ange, vol t age i s measur ed be-

t ween t h e base an d emi t t er t er mi nal s, VBE ( EMI TTER

GROUNDED) , or bet ween t h e emi t t er an d base t er mi nal s,

* Shor t not avai l ab l e Not e RL R401 t hr ou gh R 409
i n BASE GROUNDE D P i n n umber s r ef e r

R434 t hr ou g h R438
p osi t i on . t o co nnect o r J360 • ot e RA

over l a p RB R437 t hr ou g h R440 ( or open)

R442 t hr ou g h R444
Not e RA'
ove r l ap

™
RB' R442 t h r ou g h R445
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VEB ( BAS E GROUNDED) . By use of zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± var i abl e vol t age

d i vi der acr oss t hese t er mi nal s, t he d ef l ect i on f act or of t he

hor i zont al d i s p l ay can be var i ed .

Vol t age Sensi ng Leakage Mode . Wh en t he Mo de swi t ch

i s set t o LEAKAGE, onl y t he measur ement of VÂ• an d

VÂ’ ar e usef ul . I n t h i s si t uat i on ± sl i g ht er r or i n vol t age

measur ement occ u r s whenever t he VERTI CA L swi t c h i s set

wi t h i n t he 500 · ‘ t o 1 · ‘ EMI TTER r ange . I n t h i s r ange

( see Fi g . 3- 10) t he hor i zont al d i spl ay i s ± measur ement of
col l ect or vol t age t o gr ound, r at her t han col l ect or t o emi t t er
or col l ect or t o base vol t age . As d i scussed pr evi ousl y, when
cur r ent measur ement s ar e made i n t he l eak age mode, t he
cur r ent sensi ng r esi st or i s bet ween gr ound an d t he emi t t er
or gr ound an d t he base t er mi nal . Any measur ement of vol t -

age bet ween t he col l ect or an d gr ound , t her ef or e, measur es
t he vol t age d r o p acr oss t he cur r ent sensi ng r esi st or and add s
i t t o t he desi r e d measur ement of VÂ• or VÂ’ . The cor r ect
val ues of VÂ• or VÂ’ can be det er mi ned by s ub t r act i ng

t he vol t age dr op acr oss t he cur r ent sensi ng r esi st or f r om t he
t ot al measur ement s hown on t he hor i zont al axi s of t he

CRT. See t he Hor i zont al Measur ement and Sensi t i vi t y sec-

t i on of t he Oper at i ng I nst r uct i ons f or i nst r uct i ons on h ow
t o det er mi ne t h i s er r or vol t age .

Di spl ay of St ep Gener at or . I f ei t her t he VERTI CAL or

t he HORI ZONTAL swi t c h i s set t o STEP GEN, t he 1/ 2 vol t
st eps at t he i n put t o t he out put ampl i f i er sect i on of t he

st ep ampl i f i er ( see Fi g . 3- 7) ar e appl i ed t o t he i n put s t o t he
ver t i cal d i sp l ay ampl i f i er or t he h or i zont al di spl ay amp l i f i er

( see Fi g . 3- 11) . I f bot h swi t c hes ar e set t o ST EP GEN, t he
1/ 2 vol t st eps ar e app l i e d t o t he Hor i zont al Di sp l ay Ampl i -
f i er onl y .

Ver t i cal and Hor i zont al Posi t i oni ng

The p osi t i oni ng of t he di s pl ay on t he CRT i s det er mi ned

by cur r ent app l i ed t o t he l ow i mpedance i nput s of t he Di s-
pl ay Amp l i f i er s at t he emi t t er s of Q533A an d ’ i n t he

ver t i cal di spl ay ampl i f i er , and 0633 ‘ and ’ i n t he h or i zon-

t al di s p l ay ampl i f i er ( see di scussi on of Di spl ay Ampl i f i er s) .

Thi s cur r ent comes f r om many i ndi vi dual cur r ent sour ces
whi c h ar e cont r ol l ed b y t he POSI TI ON swi t ches, t he FI NE
POSI TI ON cont r ol s, t he POLARI TY swi t c h and t he DI S-

PLAY OFFSET cont r ol s ( see t he Di spl ay Posi t i oni ng

sc hemat i c) .

The POSI TI ON swi t c hes an d t he FI NE POSI TI ON con-

t r ol s al l ow bot h coar se an d f i ne p osi t i oni ng of t he di sp l ay .

The c ur r ent f or t he coar se cont r ol comes f r om r esi st or s
R480 t hr oug h R483 ( ver t i cal ) an d R490 t h r o ugh 8493
( hor i zont al ) . Th ese r esi st or s ar e al l connect e d t o t he - 75

vol t su pp l y, ma k i ng t hem cur r ent sour ces . Eac h of t hese

cur r ent sour ces i s connect ed bet ween ± pai r of cont act s .

Wh en one cont act of ± p ai r i s cl osed , t h i s cur r ent f l ows i nt o

one si de of t he di spl ay amp l i f i er . I f t he ot her cont act of t he

pai r i s cl osed, t he cur r ent f l ows i nt o t he ot her si de of t he

ampl i f i er . The mat r i xes f or t he POSI TI ON cam swi t c hes
show t hat at al l t i mes one cont act of each pai r must be

cl osed , but never bot h cl osed at once . Th i s assur es t hat t he
sumof t he p osi t i oni ng cur r ent f l owi ng i nt o t he ampl i f i er s i s

Ci r cui t Descr i pt i on- Type 576

VERTI CAL

Not e :
I f Hor i zont al i s set t o
STEP GEN, 1/ 2 vol t
st eps a r e not avai l abl e
t o Ver t i cal Di spl ay Am-
pl i f i e r .

To Hor i zont al
Di spl ay Swi t chi ng

Fi g. 3- 11 . Si mp l i f i ed schemat i c of Di spl ay Sensi t i vi t y Swi t chi ng
when VERTI CAL and/ or HORI ZONTAL swi t ches ar e set t o STEP
GEN.

al ways ± const a nt . Eac h POSI TI ONswi t ch pr ovi des 20 di vi -
si ons of posi t i oni ng i n f i ve d i vi si o n st eps . The FI NE POSI -
TI ON cont r ol s, R488 ( ver t i cal ) an d 8498 ( hor i zont al ) oper -
at e i n ± si mi l ar manner t o t he coar se co nt r ol s except t hat
t he adj ust ment i s cont i nuo usl y var i abl e .

The POLARI TY swi t ch pr ovi des aut omat i c p osi t i oni ng
of t he d i sp l ay when swi t c h i ng bet ween t he AC, +( • ¡ • ) or
- ( ¡ • ¡ ) p osi t i ons of t he swi t c h . Thi s posi t i oni ng cur r ent i s
obt ai ned i n t he same manner as t he coar se p osi t i oni ng cur -
r ent . Cur r ent sour ces R474 and R475 ( ver t i cal ) and R477
and R478 ( hor i zont al ) pr ovi de t h i s p osi t i oni ng cur r ent .

The d i spl ay may al so be posi t i oned by t he cal i br at ed

CENTERL I NE VALUE swi t c h . Thi s cont r ol ef f ect s t he ci r -

cui t onl y when t he DI SPLAY OFFSET Sel ect or swi t c h i s

swi t c hed t o one of i t s VERT or HORI Z p osi t i ons an d

af f ect s onl y one di s pl ay ampl i f i e r at ± t i me . Wh en t he DI S-

PLAY OFFSET Sel ect or swi t c h i s set t o NORM ( OFF ) ,

cur r ent sour ces R468 an d R469 ( ver t i cal ) and R471 and
R472 ( h or i zont al ) su pp l y c ur r ent t o t he d i s p l ay ampl i f i er s .
Wh en, f or examp l e, t he swi t c h i s set t o VERT, R468 and
8469 ar e d i sconnect ed f r om t he ci r cui t and an equal
amount of cur r ent i s su pp l i e d t o t he ver t i cal di spl ay ampl i -

f i er by cur r ent sou r ces R450 t hr oug h R464. These r esi st or -

cont act combi nat i ons ar e co nt r ol l e d by t he CENTERL I NE

VALUE swi t ch a nd oper at e i dent i cal t o t he POSI TI ON

swi t c hes . The CENTERLI NE VALUE swi t c h pr ovi des 10

d i vi si ons of cal i br at ed posi t i o n i ng i n h al f - d i vi si on st eps.
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Ci r cui t Desc r i pt i on- Type 576

Di spl ay Swi t c hi ng

Once t he d esi r ed vol t ages and c ur r ent s h ave b een sensed

b y t he di spl ay sensi t i vi t y swi t ch i ng ci r cui t , and once t he
d esi r ed posi t i oni ng cu r r ent s h ave been obt ai ned f r om t he
d i sp l ay p osi t i o n i ng ci r cui t , t he r esul t i ng vol t age si gnal s an d
p osi t i o ni ng c u r r ent s must be app l i e d t o t he di s pl ay
ampl i f i er s . Bef or e bei ng appl i e d t o t he d i spl ay ampl i f i er s,
h owever , t hese si gnal s pass t hr ough t he d i spl ay swi t ch i ng
ci r c u i t ( see t he Di spl ay Ampl i f i er s and Di sp l ay Posi t i oni ng
sc hemat i cs) .

Under nor mal oper at i ng condi t i ons wi t h nei t her t he DI S-
PLAY I NVERT, t he ZERO nor t he CAL but t ons p r essed ,
t hese si gnal s and cur r ent s p ass d i r ect l y t o t he d i s p l ay ampl i -
f er s . I f t he DI SPLAY I NVERT but t on i s p r essed , however ,

t he si gnal and c ur r ent i nput l i nes t o bot h ampl i f i er s a r e

r ever sed . Thi s causes t he di s pl ay on t he CRT t o be i nver t ed ,

bot h ver t i cal l y an d h or i zont al l y .

The ZERObut t on , when p r essed, d i sconnect s t he si gnal
i nput l i nes f r om bot h pai r s of h i g h i mpedance i n put s an d
shor t s t he i n put p ai r s t oget her . Thi s p r ovi deszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± zer o r ef er -
ence f o r bot h d i spl ay ampl i f i er s . I f t he DI SPLAY OFFSET
cont r ol s a r e bei ng used when t he ZERObut t on i s p r essed,
of f set p osi t i oni ng c u r r ent i s caused t o f l ow as i f t he
CENTERLI NE VALUE swi t c h wer e set t o 0 ( see Di s pl ay
Posi t i oni ng sc hemat i c and d i sc ussi on of posi t i oni ng) .

The CAL but t on, when p r essed , di sconnect s t he si gnal

i np ut l i nes f r om bot h pai r s of h i g h i mpedance i n put s and

appl i es ± subst i t ut e vol t age acr oss each i nput pai r wh i ch

s houl d cause f ul l gr at i cul e def l ect i on ( 10 di vi si ons b y 10

d i vi si ons) . Th i s p r ovi des ± means of c hec k i ng t he accur acy

of cal i br at i on of t he d i s p l ay ampl i f i er s . The subst i t ut e vol t -
age i s d et er mi ned by R 501 t hr ough R513 an d by D507 .

Si nce eac h d i s p l ay ampl i f i er h as t hr ee gai ns t o c hec k , t hr ee

s ub st i t u t e vol t ages must be avai l abl e . Rel ays K537C,

K541C, K637C and K641C d et er mi ne wh i ch vol t ages ar e

app l i ed t o t he h i g h i mpedance i n put pai r s f or var i ous

set t i ngs of t he VERTI CA L and HORI ZONTAL swi t c hes . I f

t he DI SPLAY OFFSET c ur r en t cont r ol s ar e bei ng used

when t he CAL b ut t on i s p r essed, of f set cur r ent i s ca used t o

f l ow as i f t he CENTERL I NE VALUE swi t c h wer e set t o 10 .

Di spl ay Ampl i f i er s

The ver t i cal an d h or i zont al d i spl ay amp l i f i er s ar e i dent i -

cal wi t h ± f ew mi nor exce pt i ons . They ar e bot h di f f er ent i al

ampl i f i er s, eac h wi t h t wo set s of di f f er ent i al i n put s an d one
set of d i f f er ent i al out put s. One set of d i f f er ent i al i n put s i s

h i gh i mpedance and r ecei ves i t s i n put s f r om t he d i spl ay

sensi t i vi t y swi t chi ng ci r cui t . The ot her set of d i f f er ent i al

i n put s i s l ow i mpedance and t hei r i nput s ar e t he d i f f er e nt i al

posi t i o n i ng cur r ent s f r om t he d i spl ay posi t i oni ng ci r cui t .

The d i f f e r ent i al out put s ar e connect e d t o t he def l ect i on

p l at es of t he CRT and co nt r ol t he pot ent i al on t he d ef l ec-

t i on pl at es .

The si mpl i f i ed sc hemat i c i n F i g . 3- 12 wi l l h el p i n under -

st and i ng t he oper at i o n of t he d i sp l ay ampl i f i er s. The d i s-
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pl ay ampl i f i er s cont r ol t he vol t age bet ween t he def l ect i on
p l at es of t he CRT by cont r ol l i ng t he c ur r ent s t h r oug h l oad

r esi st or s RL1 an d RL2 . The cur r ent s 1 L1 an d I L2 con-

duct ed by t he l oad r esi st or s ar e cont r ol l ed by t wo means :

d i f f er ent i al c ur r ent 1 s and posi t i oni ng cur r ent s ™¡ 1 an d ™Á2.

The d i f f er ent i al cur r ent f l ows t h r ough sour ce coupl i ng r esi s-

t or Rs whenever t her e i s ± d i f f er e nt i al vol t age si gnal ap pl i ed

t o t he h i gh i mpedance gat e i n put s of FE TS Q1 Aand Q1 ’ .

Posi t i oni ng cur r ent s ™¡ 1 an d ™Á2 ar e det er mi ned by t he

r esi st ance bet ween t he emi t t er of Q2A and - 75 vol t s and

bet wee n Q2 B and - 75 vol t s, r es pect i vel y .

The r el at i onsh i p bet ween t he l oad r esi st or cu r r ent s and

t he ot her cur r ent s i n t he ampl i f i er i s as f ol l ows :

1L = ™Á - ( I D + 1 s )

	

( Eq uat i on 3- 1)

Eq uat i on 3- 1 p er t ai ns t o t he cur r ent s wh i c h f l ow i n one

si de of t he amp l i f i er . 1 s i s ei t her p osi t i ve or negat i ve, de-

pe nd i ng on wh et her i t add s t o or su bt r act s f r om I D. ™ Á

r epr esent s t he FET d r ai n cur r ent . I t or i gi nat es f rom ± co n-

st ant cur r ent sour ce and i s t he same i n eac h si de of t he

ampl i f i er . Th i s equat i o n al so s hows t hat t he l oad cur r ent i s

d ependent on t he i nt er act i on bet ween t he di f f er ent i al
cur r ent ( 1 s ) and t he posi t i on i ng cur r ent ( ™Á ) .

To un der st and t he oper at i on of t h i s ci r cui t , f i r st assume

t hat t he ampl i f i er i s oper at i ng i n ± bal anced condi t i on

wher e t he t wo p osi t i oni ng cur r ent s ar e equal ( ™¡ 1 = ™¡ 2)
and t her e i s no vol t age di f f er ence bet ween t he t wo h i g h

i mpedance i n put s ( 1 s = 0) . I n t h i s case, t he l oad c ur r ent s on

each si de of t he ampl i f i e r ar e equal t o 1 LO. Equat i on 3- 1,

t hen, becomes :

I LO = I L1 = I L2 = ™¡ 1 - I D = ™¡ 2 - I D

	

( Equat i on 3- 2)

To i l l ust r at e t he ef f ect t he hi gh i mpedance i nput s have

on t h e l oad cur r ent , assume t hat ± d i f f er ence i n vol t age i s
ap pl i ed acr oss t he gat es of Q1A and 01 ’ , mak i ng t he gat e
of Q1A mor e posi t i ve. Th i s vol t age di f f er ent i al causes d i f -
f er ent i al cur r ent 1 s t o f l ow t hr oug h so ur ce co upl i ng r esi st -

ance Rs . Wi t h t h i s add i t i onal cur r ent ( 1 s ) f l owi ng t h r oug h

Ql A, l ess c ur r ent i s needed f r om Q2A t o keep dr ai n cur r ent

™ Á co nst ant . The cur r ent conduct ed by Q2A i s t hus

r e duced t o I D - 1S . Si nce t he p osi t i o ni ng cu r r ent ™¡ 1,
wh i c h su pp l i es t he cur r ent conduct e d by Q2A, i s al so con-

st ant , t her e i s ± su r pl us of posi t i o n i ng cur r ent cr eat ed equal

t o I S wh i ch must be cond uct ed by Q5, and t her ef or e R L1 .
The l oad cur r ent i s i ncr eased t o 1L1 = 1 LO + I S. On t he

ot her si de of t he amp l i f i e r , t he cur r ent t hr o ugh 02 ’ i s

i ncr eased t o

	

™ Á + I S, whi c h d ecr eases t he l oad cur r ent

t hr oug h Q6 an d RL2 t o I L2 = I LO- 1S. For t h i s exampl e,

i t ca n be seen t hat whenever ± d i f f er ent i al vol t age occur s

bet ween t he t wo h i g h i mpedance i nput s, t he l oad cur r ent s

c hange, t hus changi ng t he vol t age p ot ent i al bet wee n t he

def l ect i on p l at es of t he CRT.

To i l l ust r at e t he ef f ect t he p osi t i oni ng cur r ent s h ave on
t he l oad c ur r ent s, ass ume t hat t he vol t ages at t he h i g h
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DI SPLAY
OFFSET

Subst i t ut i ons f r om Di spl ay
Ampl i f i er Schemat i c

+

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

™L1 conduct ed by RL1

1L2 conduct ed by RL2

1 Á conduct ed by RÁ

i mpedance i nput s ar e equal ( 1 s = 0) and t hat t he posi t i oni ng
cur r ent s ar e unequal ( ™¡ 1 : A- ™¡ 2) . Fr om Equat i on 3- 1 t he
l oad cur r ent s ar e f ound t o be :

11_1 = I M - I D

	

( Equat i on 3- 3)

1 L 2 = 1 ¡ 2 - ™Á

	

( Eq uat i on 3- 4)

By subt r act i ng Equat i on 3- 4 f r om Equat i on 3- 3, i t i s

shown t hat t he d i f f er ence i n t he t wo l oad cur r ent s exact l y

equal t he d i f f er ence i n t he t wo p osi t i oni ng cur r ent s .

Fi g. 3- 12 . Si mpl i f i ed schemat i c of di spl ay ampl i f i er .

Ci r cui t Descr i pt i on- Type 576

l L1 - I L2 = ™¡ 1 - I P2

	

( Equat i on 3- 5)

Si nce t he posi t i oni ng cur r ent s ar e not unequal , t he l oad
cur r ent s ( ™ L l an d ™ L 2) ar e unequal , whi ch agai n changes t he

vol t age pot ent i al bet ween t he def l ect i on p l at es of t he CRT.

These t wo exampl es h ave shown t hat t he vol t age be-

t ween t he d ef l ect i on pl at es ( and t hus t he posi t i on of t he

el ect r on beam as i t st r i kes t he f ace of t he CRT) i s con-

t r ol l ed by t wo means, t he vol t age ap p l i ed t o t he h i gh

i mpedance i nput s and t he posi t i oni ng cur r ent s ap p l i e d t o

3- 19

Ver t i cal
Ampl i f i er

Si mpl i f i ed
Schemat i c
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Ci r cui t Descr i pt i on- Type 576

t he l ow i mpedance i nput s . Eq uat i on 3- 1 shows t hi s r el at i on-

s h i p .

I t s hou l d be not ed t hat i t i s t r ansi st or s Q3 and Q4 wh i c h

ca use Q5 and Q6 t o conduct mor e or l ess l oad cur r ent . As

i n pr evi ous exampl es, assume t he nor mal l y const ant dr ai n

cur r ent I D conduct e d by Q1A i s caused t o i ncr ease ei t her

by i ncr easi ng 1 s or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™¡ 1 . Thi s i ncr ease i n I D causes t he sour ce

vol t age of 01 ‘ t o go negat i ve, causi ng 03 t o conduct mor e

cur r ent . Thi s i n t ur n causes Ÿ5 t o conduct mor e cur r ent .

The add i t i onal cur r ent conduct ed by 05 r educes t he

cur r ent t hr o ugh Q2A and causes t he dr ai n cu r r e n t ™ Á t o be

r educed bac k t o i t s nor mal const ant val ue .

The gai n of t he d i sp l ay ampl i f i er s i s adj ust ed i n t wo

ways . The over al l gai n i s cont r ol l ed by var yi ng t he l oad

r esi st ance ( RL1 an d R L2) . Adj ust i ng t he l oad r esi st ance

af f ect s t he gai n of t he h i g h i mpedance i n put s, as wel l as

t hat of t he p osi t i oni ng c ur r ent . R L1 an d RL2 ar e ad j ust e d

so t hat t he p osi t i oni ng i nput s p r ovi de t he p r o per def l ect i on .

Var yi ng t he sour ce coupl i ng r esi st ance ( R s ) set s t he gai n of

t he h i g h i mpedance i nput s onl y . Rs i s ad j ust ed t o mat c h t he

h i g h i mpedance gai n t o t he p osi t i on i ng i n put s .

By swi t ch i ng RM i nt o t he ci r cui t , t he over al l di s p l ay

ampl i f i er gai n i s i ncr eased by ± f act or of 10 . Loa d cur -

r ent s I L1 an d I L2 f l ow t hr oug h r esi st or s RN1 and RN2 .
Wh en RM i s i n t he ci r cui t , any c hange i n t he cur r ent

t hr ough RN1 and RN2 ca uses ± vol t age acr oss RM. Th i s

vol t age acr oss RM causes addi t i onal l oad cur r ent t o be con-

duct ed b y 05 an d Q6, l oad cur r ent whi c h i s not f el t by t he
emi t t er s of Q2A an d Q2B. For ± gi ven c hange i n c ur r ent at
t he emi t t er s of Q2A an d Q2B, t her ef or e, ± gr eat er c hange i n

l oad cur r ent t hr ough Q5 an d Q6 occur s, causi ng add i t i o nal
gai n of t he di spl ay ampl i f i er . The gai n of t he ci r cu i t un der
magni f i ed condi t i ons i s co nt r ol l ed by adj u st i ng RM.

Ver t i cal Di spl ay Ampl i f i er

The Di spl ay Ampl i f i er s sc hemat i c shows t he compl et e

sc hemat i c of t he ver t i cal d i spl ay ampl i f i er . The t abl e i n F i g .

3- 12 r el at es t he t r ansi st or s an d FETs i n t he si mpl i f i ed
sc hemat i c wi t h t hose i n t he act ual sc hemat i c of t h i s ci r cui t .

The compl et e schemat i c shows t hat t he h i gh i mpedance

i nput s of t he ampl i f i er h ave t hr ee se par at e gai ns ( Rs h as

t hr ee di f f er ent val ues) . As h as been ment i one d pr evi ousl y i n

t he d i scussi on of t he si gnal sensi ng and d i spl ay sensi t i vi t y,

t he def l ect i on f act or of t he ver t i cal d i spl ay i s par t i al l y d e-

t er mi ned bef or e t he measur ement i s appl i ed t o t he h i g h

i mpedance i n put s . The t hr ee gai ns of t he ver t i cal d i spl ay

ampl i f i er al l ow t he ver t i cal di spl ay t o have t h r ee d i f f er ent

def l ect i on f act or s f or each vol t age si gnal ap p l i e d t o t he h i g h

i mpedance i n put s i n ± 1- 2- 5 r el at i ons h i p . 1' S GAI N a dj ust -

ment 8541, 2' S GAI N ad j u st ment R538 and 5' S GAI N

adj ust ment R536 d et er mi ne t he t hr ee gai ns of t he h i g h

i mpedance i nput s . Rel ays š537‘ an d š541 ‘ d et er mi ne
whi c h r esi st or s wi l l cont r ol t he gai n f or t he var i ous posi -

t i ons of t he VERTI CA L swi t ch . VERT OUTPUT GAI N

adj ust ment R592A and ’ d et er mi nes t he over al l gai n of t he

3- 20

ver t i cal d i s p l ay amp l i f i er by al l owi ng adj u st ment t o t he

l oad r esi st or s RL1 an d RL2 .

The over al l bal ance of t he posi t i oni ng cur r ent s of t he

ver t i cal d i s p l ay amp l i f i er i s cont r ol l ed by VERT CENT

ad j ust ment R581 . I n add i t i on, 1' S BAL a d j ust ment R550

and 2' S BAL adj ust ment R545 p r ovi de p osi t i oni ng cur r ent

bal ance when t he VERTI CA L swi t c h i s set t o ± p osi t i on

wi t h ± one t i mes or ± t wo t i mes mul t i pl i er , r espect i vel y .

Rel ays š 537 ’ an d š541 ’ det er mi ne wh i ch r esi st or s con-

t r ol t he p osi t i oni ng cur r ent bal ance f or var i ous p osi t i ons of

t he VERTI CA L swi t ch .

Wh en t he DI SPLAY OFFSET Sel ect or swi t c h i s set t o

VERT § 10, R574 an d VERT MAG GAI N a dj ust ment

8573 ar e add ed t o t he ver t i cal d i sp l ay ampl i f i er ci r cui t .

These r esi st or s const i t ut e RM an d i ncr ease t he sensi t i vi t y of
t he ver t i cal d i s p l ay 10 t i mes . R580 i s al ways i n t he ci r cui t

an d gi ves t he out put st age an unmagni f i ed gai n of about
1 . 8 .

Hor i zont al Di spl ay Ampl i f i er

The Di spl ay Ampl i f i er s sc hemat i c shows t he compl et e
sc hemat i c of t he h or i zont al d i sp l ay ampl i f i er . The t abl e i n

F i g . 3- 12 r el at es t he t r ansi st or s an d FETs i n t he si mpl i f i ed
sc hemat i c wi t h t hose i n t he act ual schemat i c of t h i s ci r cui t .

The h or i zo nt al d i sp l ay ampl i f i er oper at es basi cal l y t he

same as t he ver t i cal di spl ay ampl i f i er . 1' S GAI N ad j ust ment

R 638, 2' S GAI N ad j ust ment R636 an d 5' S GAI N ad j ust -
ment R 641 co nt r ol t he t hr ee gai ns of t he h or i zont al h i g h

i mpedance i n put s . Rel ays š637‘ and š 641 ‘ d et er mi ne
wh i c h r esi st or s wi l l cont r ol t he gai n f or t he var i ous p osi -
t i ons of t he HORI ZONTAL swi t ch . HORI Z OUTPUT

GAI N ad j ust ment R692A an d ’ cont r ol s t he l oad r esi s-
t ance . ORTHOG ad j ust ment R685 i nt er act s wi t h t he ver t i -
cal di spl ay amp l i f i er an d al l ows ad j ust ment of t he or t ho-
gonal i t y of t he d i sp l ay on t he CRT. Wh en t he DI SPLAY
OFFSET Sel ect or swi t c h i s set t o HORI Z § 10, R674 an d
HORI Z MAG GAI N adj u st ment R673 ar e add ed t o t he

ci r cui t an d f or m RM. R 680, l i k e R580, i s al ways i n t he

ci r cui t and gi ves t he out p ut st age an unmagni f i e d gai n of

about 1 . 8 .

The over al l bal ance of t he posi t i on cur r ent s of t he h or i -

zont al d i spl ay ampl i f i er i s cont r ol l ed by HORI Z CENT

adj ust ment 8681 . I n add i t i on, 1' S BAL adj ust ment R650

and 5' S BAL ad j u st ment R645 pr ovi de posi t i oni ng cur r ent

bal ance when t he HORI ZONTAL swi t c h i s set t o ± posi t i on

wi t h ± one t i mes or ± f i ve t i mes mul t i p l i er , r es pect i vel y .

Rel ays š637 ’ an d K641 B det er mi ne whi c h r esi st or s co n-

t r ol t he posi t i oni ng cur r ent bal ance f or var i ous posi t i ons of

t he HORI ZONTAL swi t c h .

Rea dout

‘ di spl ay of t he ver t i cal an d h or i zont al d ef l ect i on f ac-

t or s, t he st ep ampl i t u de an d t he ² or g mper d i vi si o n ( ver t i -

cal d ef l ect i on f act or d i vi ded by st ep amp l i t u de) i s gi ven t o

t he r i gh t of t he CRT. Thi s d i spl ay of n umber s an d uni t s i s
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obt ai ned t hr ough t he use of f i ber - opt i c r eadout . F i ber - o pt i c
r eadout i nvol ves t he use of pl ast i c f i ber s of ver y smal l
di amet er , cal l ed l i g ht t ubes, f or t r ansf er r i ng l i g ht f r omone
p l ace t o anot her . The l i g ht t ubes ar e d esi gned so t hat t he
l i ght i nci dent at one end of t he t ube i s t r ansmi t t e d t hr oug h
t he t ube t o t he ot her en d . I f t he out put en d of t h e t ube i s
vi ewed di r ect l y, t he out put l i ght l ook s l i k ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± smal l d ot . Thi s
t r ansmi ssi on of l i g ht occur s even i f t he l i g ht t ubes ar e bent
at sl i g ht angl es . I n or der t o f or m ± c har act er , many l i g ht
t ubes ar e ar r anged so t hat t hei r out put en ds, t he dot s of
l i g h t , ar e i n t he conf i gur at i o n of t he c har act er t o be
f or med . The i nput ends ar e t hen ar r anged so t hat t hey
r ecei ve t hei r i nci dent l i ght f r om t he same l i ght sour ce . I n
some cases i t may t a k e t wo or mor e l i g ht sour ces t o f or m
one c har act er . Wh enever t he p r oper l i ght so u r ce ( or
so ur ces) i s i l l umi nat ed, t he d esi r ed c har act er appear s. I t i s
t he p ur pose of t he r eadout ci r cui t r y, t her ef or e, t o l i g ht t he
r ea dout l amps so t he d ef l ect i on f act or s t hey i nd i cat e cor -
r es pond wi t h t he CRT di spl ay d ef l ect i on f act or s det er -
mi ne d by t he posi t i ons of t he VERTI CA L an d HORI ZON-
TAL swi t c hes, t he MODE swi t c h , t he DI SPLAY OFFSET
Sel ect or swi t ch, t he AMPLI TUDE swi t c h an d t he . 1X STEP
œULT but t on .

The i n pu t s f or t he r eadout l ogi c come f r om l ogi c l i nes
whose l ogi c l evel s ar e cont r ol l ed by t he swi t c hes shown on
t he Readout Swi t c hi ng an d I nt er connect i o ns schemat i c, or
by ext er nal l y p r ovi ded l ogi c l evel s . The f or m of t h e i nput s
i s ± hi gh- l ow co de . Nor mal l y al l i nput s ar e hi gh an d t he
code i s det er mi ned by swi t ch i ng some of t he l ogi c l i nes t o
gr ound . Gr ound r ef e r ence i s gener al l y p r ovi ded di r ect l y as
p ar t of t he swi t c h . However , i n t he case of t he ver t i cal an d
hor i zont al swi t c hes, gr ound i s pr ovi ded t hr ough sat ur at i on
t r ansi st or s 0900 an d Q943 r espect i vel y . I f l ows ar e app l i e d
t o pi ns 7 an d 20 of J 363, t hese t r ansi st or s ar e t ur ned of f . I n
t h i s case gr ou nd r ef er ence f o r t he af f ect ed l ogi c l i nes must
t hen be p r ovi ded ext er n al l y .

The r eadout l ogi c ( see Rea dout L ogi c sc hemat i c) pr i -
mar i l y consi st s of i nt egr at ed ci r cui t deco der s . These de-
coder s r ecei ve i n put s f r om t he i ncomi ng l ogi c l i nes i n t er ms
of t he above- ment i oned swi t ch co de . Th i s i n p ut co de i s

t hen t r ansl at ed i nt o ± hi gh- l ow l amp co de wh i c h ap pear s on
t he ou t put l ogi c l i nes . Eac h of t he out put l ogi c l i nes i s con-
nect ed t o ± r eadout l amp ( see R ea dout L amps sc hemat i cs)
and eac h l amp i l l umi nat es one char act er of one par t of ±

char act er . ‘ l ow on ± r eadout l amp causes t he l amp t o l i gh t .
The i nt ensi t y of t he r eadout i s det er mi ned by t he 0 t o 4. 5
vol t su pp l y .

The r ead out l ogi c ci r cui t r y al so gener at es ± l amp co de
wh i c h pr oduces ± r eadout of bet a or t r ansconduct ance

( g r n) p er di vi si on . Thi s ² or gm r eadout l amp co de i s ob-
t ai ned by d i vi di ng t he ver t i cal l amp code by t he st eps l amp
code .

The d ecoder s wh i ch cont r ol t he h or i zont al def l ect i on
f act or r eadout ar e U951 an d U953. I nput s t o t hese de-

co der s ar e cont r ol l ed by t he HORI ZONTAL swi t c h , t he
DI SPLAY OFFSET Sel ect or swi t ch or by ext e r nal l y

Ci r cui t Descr i pt i on- Ty pe 576

ap pl i e d i n p ut s t o J 363. Out put s f r om t hese d ecoder s go t o
t he hor i zont al r eadout l amps . As an examp l e of h ow ± l amp
code i s gener at ed, assume t hat t he HORI ZONTAL swi t ch i s
set t o . 5 V COLLECTOR an d t he DI SPLAY OFFSET
Sel ect or swi t ch i s set t o NORM ( OFF ) . Due t o t he cl osi ng
of cont act s by t he HORI ZONTAL cam swi t ch ( see t he
Rea dout Swi t c hi ng an d I nt er connect i ons sc hemat i c) , l ows
ar e appl i ed t o t he i n put s t o U951 and U953 at co nnect or s
13, ¤ , an d S of ¡ 950 ( see F i g . 3- 13) . The ot her i nput s t o
t he h or i zont al deco der s ar e h el d h i g h . The out put l amp
co de r esul t i ng f r om t hi s i nput code i s l ows at l amp i n put
connect or s F, ™ , J, L, ‘ , C, D and • . The r esul t i ng PER
HORI Z DI V r eadout i s 500 mV, whi c h cor r espon ds wi t h
t he . 5 V COLLECTOR p osi t i on of t he HORI ZONTAL
swi t ch .

Deco der s U956 and U960 co nt r ol t he ver t i cal d ef l ect i on
f act or r eadout . I n put s t o t hese d ecoder s ar e cont r ol l ed by
t he VERTI CAL swi t c h , t he DI SPLAY OFFSET Sel ect or
swi t c h , t he MODE swi t c h an d ext er nal l y appl i ed i n put s t o
J363. Out p ut s f r om t hese d ecoder s go t o t he ver t i cal r ead-
out l amps . The h or i zont al an d ver t i cal decoder s ar e af f ect ed
by t hese l ogi c i n put s, at p i n U, p i n ¥ and pi n 12 of J 363,
whose l ogi c l evel s may onl y be d et er mi ne d ext er nal l y .

Deco der s U965 an d U970 cont r ol t he st ep amp l i t u de
r eadout . I n put s t o U965 and U970 ar e cont r ol l ed by t he
AMPLI T UDE swi t ch, t he STEP MULT . 1 § but t on an d
ext er nal l y app l i e d i n put s t o J 361 . Out put s f r om U965 an d
U970 go t o t he st eps r eadout l amps.

The bet a or gm gener at or consi st s of U974, U975 an d
U976. The i n put code r ecei ved by t hese deco der s i s ± com-
bi nat i on of l ogi c l evel s comi ng i n p ar t f r om t he ver t i cal
l amp code, and i n p ar t f r om t he st eps l amp co de . The out -
put s f r om t hese decoder s go t o t he bet a r eadout l amps .
Q960 and Q974 deco de t he l ogi c l evel s ap pear i ng at pi ns 13
and 15 of U960 an d p i ns 13 an d 15 of U970. Q977 and
Q979 pr ovi de ± means of l i g ht i ng t h e 1, 4 l amp ( connect or
’ ™) whenever t he 2, 5 l amp ( con nect or AR) i s of f .

Power Suppl y

The Ty pe 576 can be oper at ed ei t her f r om± 115- vol t or
± 230- vol t l i ne vol t age sour ce . The l ow vol t age power sup-
pl y ( see F i g . 3- 14) consi st s of ± si ngl e t r ansf or mer , ¤701,
wh i ch has ni ne secondar i es . Th i s su ppl y p r ovi des si x r egu-

l at ed vol t ages : - 75 vol t s, - 12. 5 vol t s, +5 vol t s, +12. 5 vol t s,
+15 vol t s an d +100 vol t s . I t al so p r oduces ± r egul at e d var i -
abl e vol t age of 0 t o 4. 5 vol t s, one unr egul at e d vol t age of
+50 vol t s and an AC vol t age t o d r i ve t he POWER ON l i g ht
an d t he GRATI CULE I LLUM l i ght s . The wi ndi ngs p r o-
vi d i ng ± sour ce of cl oc k pu l ses f or t he st ep gener at or an d
t he CRT heat er ar e among t he ni ne secondar i es of ¤701 .

Al l t h e r egul at ed power s upp l i es ar e compl et el y s hor t
p r oof .

I nput Ci r cui t . Wh en t he POWER swi t c h i s swi t c h ed t o

ON, l i ne c u r r ent f l ows f r om t he i nput , ¡ 701 ( see Power

Sup pl y sc hemat i c) , t hr oug h power swi t c h SW701, f use
F701, Ther mal Cut out ¤š 701 and i nt o t he pr i mar y wi nd-

3- 2 1
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i ngs . For 115- vol t o per at i on t he L I NE SELECTOR swi t c h

connect s t he t wo pr i mar i es i n par al l el and f or 230- vol t op-

er at i on connect s t hem i n ser i es . For 230- vol t o p er at i on,

F703 i s connect e d i nt o t he ci r cui t . The RANGE SELEC-

TOR pl ug det er mi nes how many t ur ns of eac h pr i mar y

wi n d i ng ar e ut i l i ze d t o comp ensat e f or var i at i ons i n l i ne

vol t age .

- 75- vol t Suppl y . The - 75- vol t supp l y consi st s of d i ode

br i d ge D706zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ , ’ , C and D, f i l t er cap aci t or s C706 a nd

C707, comp a r at o r 0716 ‘ and ’ , emi t t er f ol l ower 0729,

shor t pr ot ect i on Q725 an d 0727, an d ser i es r egul at or

Q734.

9- vol t Zener di o d e D708 set s t he base vol t age of compar -

at or t r ansi st o r Q716A wh i l e t he q ui escent vol t age at t he

base of Q716B i s set by - 75 V ad j ust ment R721 . Any

var i at i o n i n t he - 75- vol t su pp l y vol t age i s comp a r ed by

Q716A an d ’ . The r esul t i ng r i se or f al l i n vol t age acr oss

R715 i s t r ansmi t t e d by 0729 t o t he base of ser i es r egul at or

Q734. Any c hange i n vol t age of t he - 75- vol t supp l y wi l l be

o pp ose d by ± c hange i n c u r r ent t hr oug h t he ser i es r eg u l at or .

The o u t put cur r ent of t he - 75 vol t su pp l y i s l i mi t e d t o ±

val ue l ess t han nor mal whenever t he suppl y i s s hor t e d t o ±

vol t age bet ween - 75 V and chassi s gr ound . The s upp l y

cu r r ent of t he - 75 vol t su ppl y i s co n t r ol l ed by t he vol t age

acr oss R735, wh i c h i s depen d ent on t he base vol t age of

Q734 . Th i s vol t age i s i n t ur n depen d ent on t he vol t age

acr oss R730 an d R731 . As t he - 75 vol t sup p l y becomes

mor e posi t i ve ( due t o shor t i ng i t t o ± mo r e posi t i ve sup p l y) ,

t he vol t age at t he base of Q734 i s r ai se d , causi ng mor e
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F i g. 3- 13. Examp l e o f oper at i on of Hor i z ont al Readout decoder s .

su pp l y c u r r ent t o be con d uct ed t hr ough R735 . As t he sup-

pl y vol t age becomes mo r e posi t i ve, t he vol t age at t h e j unc-

t i on of R730 a nd R731 r i ses h i g h enoug h t o t ur n on Q727 .

Wh e n Q727 t ur ns on, i t begi ns pul l i ng down on t he base

vol t age of Q729 an d down on t he base vol t age of Q734,

t hus l i mi t i ng t he su p pl y c u r r ent . The out p u t cur r ent of t he

- 75- vol t su pp l y comes l ess, t he cl oser t he su pp l y vol t age i s

t o gr o und .

D732 p r event s t he suppl y f r om goi ng mo r e t han 0 . 6 vol t

above chassi s gr ou nd i f t he - 75 vol t su pp l y i s s hor t ed t o ±

posi t i ve vol t age . D722 p r ot ect s t he - 12 . 5 vol t s u pp l y i f i t i s

s hor t ed t o t he - 75 vol t su pp l y . I f t he - 12 . 5 vol t s upp l y i s

pul l ed negat i ve, D722 t ur ns on when t he su pp l y i s abo u t at
- 15 vol t s wh i c h d i sabl es comp ar at or 0716A and B. The
- 75 vol t su pp l y t he n l i mi t s cur r ent u n t i l bot h su pp l i es ar e

at about - 2 . 5 vol t s . I f t he +12. 5 vol t suppl y i s s hor t ed t o

t he +100 vol t su pp l y, Q725 t ur ns on . Wh en 0725 i s on, i t

l i mi t s cur r ent t hr oug h R735 i n t he same manner as d i s-

cusse d p r evi ousl y f or Q727 . The r esul t of shor t i ng t he

+12 . 5 vol t su pp l y t o ± mor e posi t i ve vol t age i s t o t ur n of f

t he - 75 vol t s suppl y . Si nce t he - 75 vol t su p p l y i s t he

r ef er ence f or t he - 12 . 5 vol t , +12 . 5 vol t , +100 vol t , an d

CRT vol t age supp l i es, when t he - 75 vol t suppl y i s t ur ned

of f , t he ot her power su p pl i es ar e t ur ned of f .

- 12 . 5- vol t Su ppl y . The - 12 . 5 vol t supp l y consi st s of

d i o d e br i d ge D737A, ’ , C an d D, f i l t er capaci t or C738,

compar at or Q744A and ’ , emi t t er f ol l ower Q750, sho r t

p r ot ect i on Q748 an d ser i es r egul at or 0756 . Th i s ci r cui t r eg-

ul at es t he - 12 . 5- vol t su pp l y i n essent i al l y t he same manner

as t he - 75- vol t supp l y o p er at es .

Ci r cu i t Descr i pt i on- Type 576

I nput ¡ 950 L amp Code t o Hor i zo nt al
Co de Readou t Lamps

1 2 § , 2, 5, A, V
— 1 4 15 L

1 G
U951 14 —

2 —

L
1

1
5 §

5
13

2 . 5 ™
—

12 L
5 J11 —

—
12 AMPS

6 V L
9 L

‘ š
10 — PER HORI Z DI V

HORI ZONTAL Swi t ch 15 OFF m, n ‘ Reado u t
. 5 VCOL L ECTOR — 2 3 5 15

¼
17 . 1 § 14

_’ 500 mV

— 10 C
13 L

16 , 102 12
02 D

L— 2
01

10 1
11 L

L 3
U953

S NEG OFF
L 7
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Fi g. 3- 14 . Bl ock di agr amof L. V. Power Suppl y .

Ci r cui t Descr i pt i on- Type 576

Li ne
I nput

( 90- 136 V,
180- 272 V,
AC, RMS)

SW701

	

POWER SW701

Range Sel ect or
Vol t age Sel ect or SW702

3- 23
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Ci r cui t Descr i pt i on- Ty pe 576

0 t o +4 . 5- vol t Var i abl e Suppl y .

	

The 0 t o +4 . 5- vol t var i -

abl e su p p l y consi st s of di od e br i d ge D758A, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ , C an d D,

f i l t er ca p aci t or C759, comp ar at or Q767A and ’ , emi t t er

f ol l ower Q774, shor t p r ot ect i on Q772 and ser i es r egul at or

Q778 . Th i s ci r cui t op er at es i n essent i al l y t he same manner

as t he - 75- vol t su pp l y ci r cui t . I n t h i s ci r cui t , h owever , t he

r ef er ence vol t age at t he base of Q767A i s var i abl e f r om 0

vol t s t o +4 . 5 vol t s by t he READOUT I LLUM co nt r ol ,

R760, and d i vi d er R762 an d R763 . The out p ut cur r ent of

t he suppl y i s l i mi t ed by Q772 .

+5- vol t Su ppl y . The +5- vol t su p pl y consi st s of er r or

ampl i f i er Q780, shor t p r ot ect i on Q784 and ser i es r egul at or

Q787 . The supp l y s har es di ode br i d ge D758A, ’ , C an d D

and f i l t er ca p aci t or s C758 and C759 wi t h t he +4 . 5- vol t sup -

p l y . Any var i at i on i n t he +5- vol t s upp l y vol t age i s ampl i f i ed

by 0780, causi ng t he b ase vol t age of Q787 t o var y i n

opp osi t i o n t o t he var i at i on of t he su pp l y . The cur r ent con-

d uct ed t hr ough R788 by t he supp l y i s t hus r egul at e d ,

wh i ch i n t ur n r egul at es t he +5- vol t su pp l y . Q784 pr ovi d es

s hor t p r ot ect i on by t ur ni ng on whenever t he c ur r ent

t hr oug h R788 becomes excessi ve . Wh en 0784 t ur ns on, t he

base vol t age of Q787 i s p ul l e d d own, l i mi t i ng t he cur r ent

t hr oug h 8788 .

+12. 5- vol t Suppl y . The +12. 5- vol t supp l y consi st s of

di ode br i d ge D790A, ’ , C an d D, f i l t er capaci t or C791,

comp ar at or 0795‘ an d ’ , emi t t er f ol l ower Q803, s hor t

p r ot ect i on Q800, an d ser i es r egul at or Q808 . Thi s ci r cui t

oper at es i n essent i al l y t he same manner as t he - 75- vol t

su pp l y . Shor t pr ot ect i on of t he +12. 5- vol t su pp l y when i t i s

shor t e d t o ± mor e p osi t i ve vol t age i s p r ovi ded by 0725 of

t h e - 75- vol t su pp l y . I f t he +12. 5- vol t su pp l y vol t age i s

p ul l e d up, t he base of 0725 i s al so pul l ed up, t ur ni ng on

Q725 . Wi t h Q725 t ur ned on, t he base of Q729 i s p ul l ed

down t ur ni ng of f t he - 75- vol t su pp l y, whi c h wi l l t ur n of f

t he +12. 5- vol t s up pl y .

+15- vol t Supp l y, Camer a Power . The +15- vol t su pp l y

co nsi st s of er r or amp l i f i er 0810, emi t t er f ol l ower Q817,

shor t p r ot ect i on 0814 an d ser i es r egul at or Q819 . The sup-

pl y s har es d i o d e br i d ge D790 and f i l t er capaci t or s C79› and

C791 wi t h t he +12. 5- vol t su pp l y . Any var i at i on i n t he

+15- vol t su pp l y vol t age i s ampl i f i ed by 0810, causi ng an

opp osi ng var i at i on i n t he vol t age at t he base of 0817 . Th i s

opposi ng vol t age var i at i on i s t r ansmi t t ed t h r oug h t he emi t -

t er of Q817 t o t he base of ser i es r egul at or 0819 wher e i t

cont r ol s t he cur r ent cond uct ed by R819 and t hus r egul at es

t he suppl y . Wh en enough c ur r ent i s co nd uct ed by Q819 t o

t ur n on Q814, t he vol t age at t he base of Q817 i s p u l l ed

d own, t hus l i mi t i ng t he cur r ent t h r ough 0819 .

+50- vol t Su pp l y .

	

The +50- vol t s uppl y consi st s of d i o d e

br i d ge D821A, ’ , C an d D, an d f i l t er ca p aci t or s C822 and

C823 . I t i s ± f l oat i ng unr egul at e d su pp l y used t o power t he

st e p ampl i f i er out p ut .

+100- vol t Su ppl y. The +100- vol t suppl y consi st s of

d i od e br i d ge D828A, ’ , C an d D, f i l t er capaci t or C829,
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er r or ampl i f i er Q834, emi t t er f ol l ower 0840, shor t pr ot ec-

t i on Q837 an d ser i es r egul at or Q846. Any var i at i o n i n vol t -

age by t he +100- vol t su ppl y i s amp l i f i ed by 0834 an d t r ans-

mi t t ed t h r oug h 0840 t o t he base of 0846 . Si nce any var i a-

t i on i n t he su pp l y i s i nver t ed by Q834, t he base vol t age of

Q846 wi l l al ways move i n opp osi t i on t o ± var i at i on of t he

su pp l y . Th e cur r ent co nd uct e d by R846, t her ef or e, al so i s

conduct ed so as t o op pose any c hange i n su pp l y vol t age .

Wh en enough cur r ent i s cond uct ed by Q846 t o t ur n on

Q837, t he vol t age at t he base of Q840 i s p ul l e d d own, t hus

l i mi t i ng t he cur r ent cond uct e d by Q819 .

CRTVol t age Supp l y

The CRT p ower su ppl y p r oduces t wo h i g h vol t ages, - 4

kV and +225 vol t s, f or op er at i on of t he CRT and i t s r el at ed

co nt r ol s . I n add i t i on, t he +225- vol t su pp l y i s used by t he

d i s p l ay amp l i f i er s . The sour ce of power f or t he t wo supp l i es

i s ± h i g h f r eq uency ( about 28 kHz) Har t l ey osci l l at or whi ch

consi st s of Q851 and t he t wo p r i mar i es of t r ansf or mer

¤850. The col l ect o r of Q851 i s connect ed t hr oug h t he col -

l ect or p r i mar y, R850 an d L 850 t o t he +100- vol t sup p l y .

Wh en cur r ent f l ows t hr oug h t he col l ect or p r i mar y, ± mag-

net i c f i el d i s bui l t up i n t he t r ansf or mer cor e . Due t o t h i s

f i el d , ± r ever se base cur r ent i s caused t o b e co nduct ed

t hr ough Q851 by t he base p r i mar y an d Q851 i s event ual l y

t ur ned of f . Wi t h Q851 of f , no cur r ent f l ows t hr ough t he

col l ect or p r i mar y . The r esi d ual f i el d i n t he t r ansf or mer cor e

now causes f or war d base cur r ent t o be cond uct ed t hr oug h

0851, t u r ni ng i t on . As 0851 t ur ns on, c ur r ent agai n f l ows

t hr ough t he col l ect or pr i mar y, t hus begi nn i ng ± newcycl e .

The f r eq uency of t he osci l l at or and t hus t he out p ut cu r r ent

of t he second ar i es i s cont r ol l ed by t he vol t age on p i n 2 of

t he base p r i mar y .

- 4 k i l ovol t Su p pl y . The - 4 kV supp l y consi st s of h al f -

wave r ect i f i er D870, f i l t er ca p aci t or s C870 an d C871, an d

di vi d er r esi st or s 8875 t hr ough R883. Thi s supp l y i s ± h al f -

wave r ect i f i ed su p pl y wi t h D870 f or war d bi asi ng on nega-

t i ve t r ansi st i ons of t he vol t age on t he - 4 kV second ar y .

The - 4 kV su pp l y vol t age af t er bei ng f i l t er ed by C870 and

C871 i s r ed uced by Zener d i ode D882 t o p r ovi d e t he

- 3 ’ g  vol t cat hn»e vol t age_ The gr i d vol t age i s cont r ol l ed

by t he d i vi d er ma d e up of 8882 and I NTENSI TY cont r ol

R883. The vol t age on t he f ocus scr een of t he CRT i s con-

t r ol l ed by FOCUS cont r ol R880.

The - 4 kV su pp l y i s r egul at ed f r om ± r ef er ence supp l y

wh i c h i s gener at ed by t he wi nd i ng bet ween t er mi nal s 6 an d

5 of ¤850. Thi s r ef er e nce su pp l y co nsi st s of h al f - wave r ect i -

f i er D866 an d D869, and f i l t er cap aci t or C866 . The r egul a-

t or ci r c u i t consi st s of er r or amp l i f i er Q859 an d emi t t er f ol -

l ower Q855 . Any var i at i on i n t he r ef e r ence supp l y vol t age

i s t r ansmi t t ed t o t he base of Q859 t hr ough d i vi d er

8860- 8864. The va r i at i on i s t hen ampl i f i ed and i nver t e d b y

Q859 an d t r ansmi t t ed t hr oug h Q855 t o t he base of Q851,

wher e i t r egul at es t he d r i ve of t he osci l l at or . Any var i at i on

i n cur r ent cond uct ed by t he - 4 kV su pp l y i s conduct e d by

R899, whi c h causes t he decou p l ed su pp l y vol t age at t he

emi t t er of Q859 t o var y, t h us comp ensat i ng f or c ur r ent

var i at i on i n t he - 4 kV supp l y .
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The vol t age on t he d i sp l ay geomet r y scr een i s cont r ol l ed
by GEOMETRY ad j ust ment R893. The vol t age on t he di s-
pl ay ast i gmat i sm scr een i s cont r ol l ed by ASTI GMATI SM
adj u st ment R 891 . Cur r ent f or t he t r ace r ot at i on cont r ol l i ng
coi l i s cont r ol l ed by TRACE ROTATI ON ad j ust ment
R897.

Ci r cui t Desc r i pt i on - Type 576

+225- vol t Suppl y . The +225- vol t su pp l y i s ge ner at ed
f r om t he same t r ansf or mer wi nd i ng as t he - 4 kV r ef er e nce
su pp l y . I t consi st s of h al f - wave r ect i f i er D868 an d D865,
f i l t er capaci t or s C869, C868 and Q868 . Regul at i on of t he
+225- vol t s uppl y i s su p pl i ed by t he r ef er ence su pp l y
t h r oug h d i vi d er zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA² 860 t hr oug h R864, and t hr oug h emi t t er
f ol l ower s Q866 an d Q868 .
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I nt r oduct i on

Th i s sect i on of t h e ma n ual pr ovi des i nf or mat i o n f or use

i n p r eve n t i ve mai n t enance, t r oubl es h oot i ng a n d cor r ect i ve

mai nt enance of t h e Ty pe 576 .

Gener al

Pr event i ve mai n t e n ance co n si st s of cl eani ng, vi sual

i ns p ect i o n , l ubr i cat i o n , et c . P r event i ve mai n t e n a n ce per -

f or med onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r egul ar basi s wi l l i mpr ove t h e r el i abi l i t y of t h i s

i nst r ume n t . Th e sever i t y of t h e envi r o n mee n t t o wh i c h t h e

Ty pe 576 i s s u b j ect e d det er mi nes t h e f r equency of mai n-

t e n ance .

Cl eani ng

Th e Ty pe 576 s h oul d be cl eane d as of t e n as o per at i ng

con d i t i o n s r e qui r e . Accumul at i o n of di r t i n t h e i nst r ument

can cause over h eat i ng an d compone n t br ea k down . Di r t on

component s act s as an i nsul at i ng bl an k et an d p r eve n t s

ef f i ci ent heat d i ssi pat i on . I t ca n al so p r ovi de an el ect r i cal

con duct i o n pat h .

Ext e r i or . Loose dust accumul at ed on t h e out si d e of t h e

Ty pe 576 can be r emove d wi t h ± sof t cl ot h or smal l pai n t

br ush . Th e pai n t br us h i s par t i cul ar l y usef ul f or d i sl o dgi ng

d i r t on a n d ar ound t h e f r ont panel co n t r ol s . Di r t wh i c h

r emai ns can be r emoved wi t h ± sof t cl ot h dampe n ed i n ±

mi l d det er ge n t a n d wat er sol ut i on . Abr asi ve cl eaner s s h o u l d
not be used .

I nt er i or . Dust i n t h e i nt er i or of t h e i nst r u ment s h oul d
be r emove d occassi onal l y t o p r eve n t el ect r i cal co n d u ct i vi t y

u n der h i g h - h umi d i t y co n d i t i ons . Th e best way t o cl ean t h e

i nt er i or i s t o bl ow o u t t h e accumul at ed d u st wi t h d r y, l ow-

vel oci t y ai r . Remove any di r t wh i ch r emai ns wi t h ± sof t

pai nt br ush or ± cl ot h dampened wi t h ± mi l d det er ge n t a n d

wat er sol ut i on . ‘ cot t on- t i pp ed app l i cat or i s usef ul f or

cl eani ng i n nar r ow s paces or f or cl ea n i ng cer ami c t er mi nal

st r i p s a n d ci r cui t boar ds .

Avoi d t h e use of c h emi cal cl eani ng agent s wh i c h

mi gh t damage t h e p l ast i cs used i n t h i s i nst r ume n t .

Avoi d ch emi cal s wh i c h co nt ai n b e nzen e, t ol uen e,

xyl e n e, acet one or si mi l ar sol vent s .

L ubr i cat i o n

PREVENTI VE MAI NTENANCE

CAUTI ON

Th e r el i abi l i t y of pot ent i omet er s, r ot ar y swi t ch es, and
ot h er movi n g par t s ca n be mai nt ai ned i f t h ey ar e kep t

SECTI ON 4

MAI NTENANCE

Ch ange i nf or mat i o n , i f any, af f ect i n g t h i s sect i o n wi l l be f ound at t h e r ear of t h i s ma n ual .

Type 576

p r o pe r l y l ubr i cat ed . Use ± cl eani n g- t y p e l ubr i cant ( suc h as

Te kt r o n i x Par t • ¿ . 006- 0218- 00) on s h af t bus h i ngs a n d

swi t c h cont act s . L ubr i cat e swi t c h det ent s wi t h ± heavi er

gr ease ( suc h as Te k t r oni x Par t • ¿ . 006- 0219- 00) . Pot ent i o-

met er s t h at ar e n ot seal ed s h oul d be l ubr i cat e d wi t h ± l ubr i -

cant wh i c h wi l l not af f ect el ect r i cal c h ar act er i st i cs ( suc h as

Te k t r oni x Par t • ¿ . 006- 0220- 00) . Do not use excessi ve l ub-

r i cat i on . ‘ l u br i cat i on ki t cont ai ni ng t h e necessar y l ubr i -

cant s a n d i n st r uct i ons i s avai l abl e f r om Tek t r oni x, I nc .

( Or der Te k t r oni x Par t • ¿ . 003- 0342- 00) .

Vi sual I ns pect i on

Th e Ty pe 576 s h o u l d be i nsp ect e d occasi onal l y f or suc h

def ect s as br o k en co nn ect i ons l oose p i n connect i ons

br o k en or damage d cer ami c st r i p s, i mp r op e r l y seat ed t r a n -

si st or s, damaged ci r cui t boar d s an d heat damage d pa r t s .

T he cor r ect i ve pr ocedur e f or most vi si bl e def ect s i s

obvi ous ; however , par t i cul ar ca r e must be t a k en i f heat -

d amaged compone n t s ar e f o u n d . Over h eat i ng usual l y

i n d i cat es ot h er t r oubl e i n t h e i nst r umen t ; t h er ef or e, i t i s

i mpor t ant t h at t h e cause of over h eat i ng be cor r ect e d t o

pr event r ecur r ence of t h e damage .

Tr ansi st or and I nt egr at e d Ci r cui t

Pe r i odi c c h eck s of i n d i vi dual t r ansi st or s an d i nt egr at ed

ci r cui t s ar e not r ecomme n de d . Th e best ch ec k of t h em i s

t h ei r o per at i on i n t h e e qui p ment , as r ef l ect e d by ± per f or m-

ance c h ec k o r cal i br at i on pr ocedur e . Sub- st an da r d pe r f or m-

ance wi l l nor mal l y be det ect e d at t h at t i me .

Recal i br at i on

To ensur e acc u r at e meas u r eme nt s, c h ec k t he cal i br at i on

of t h i s i nst r ument af t er eac h 1000 h our s of o p e r at i on or , i f

use d i n f r equent l y, ever y 6 mo n t h s . I n a dd i t i o n , r ep l ace-

ment of component s may necessi t at e r eacal i br at i on of t h e

af f ect ed ci r cui t s . Compl et e cal i br at i on i nst r uct i ons ar e

gi ve n i n t h e Per f o r ma n ce Ch ec k and Cal i br at i o n sect i on .

Th i s pr ocedu r e may al so be h el pf ul i n l ocal i zi ng cer t ai n

t r oubl es i n t h e i n st r ume n t . I n some cases, mi nor t r ou b l es

may be r eveal ed an d / or cor r ect ed by r ecal i br at i on .

TROUBLESHOOTI NG

I nt r oduct i on

Th e f ol l owi ng i nf or mat i on i s p r ovi ded f or use wi t h t he

ot her sect i ons of t h i s manual t o f aci l i t at e t r ou b l esh oot i ng

of t h e Ty p e 576 i f t r oubl e devel ops . An u nder st a n d i ng of
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Mai nt enance- Type 576

t he oper at i on of t he Ty pe 576 ci r cui t r y i s al so hel pf ul f or

l ocat i ng t r o u bl es . See t h e Ci r cui t Descr i p t i on sect i on f or

comp l et e i nf or mat i on .

Tr oubl es h oot i ng Ai ds

Di ag r ams . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ comp l et e set of ci r cui t d i agr ams i s gi ven on

f ol dout pages i n Sect i o n 8 . Th e ci r c u i t number an d el ect r i -

cal val ue of each comp onent i n t h i s i nst r ument i s s h own on

t h e a pp r opr i at e d i agr am. Eac h mai n ci r cui t i s assi g n e d ±

ser i es of ci r cui t number s . Tabl e 4- 1 l i st s t h e mai n ci r cui t s i n

t h e Ty pe 576 a n d t h e ser i es of ci r cui t number s assi gned t o

each . Th e por t i o n s of t h e ci r cui t wh i c h ar e mo u nt ed on ±

ci r c u i t boar d ar e e n cl osed wi t h ± bl ue l i n e on t h e ci r cui t

d i ag r am.

TABLE 4- 1

Component s Number s

Al so i ncl ude d on t h e ci r cui t d i agr ams ar e vol t ages an d
wavef or ms wh i c h ca n be expect ed at va r i ous poi nt s i n t h e

ci r cui t r y . ‘ l i st of f r o n t - panel cont r ol set t i ngs wh i ch must

be use d t o obt ai n t he gi ven vol t ages and wavef or ms i s

s h own on t h e apr o n of ci r cu i t di agr am number o n e .

Swi t ch Waf er I dent i f i cat i on . Swi t c h waf er s shown on

t h e d i ag r ams ar e co ded t o i n d i cat e t h e posi t i on of eac h

waf er i n t h e comp l et e swi t c h assembl y . Th e n umbe r ed por -

t i on of t h e co de r ef er s t o t h e waf er number count i ng f r om

t h e f r ont , or mount i ng end of t h e swi t c h , t owar d t h e r ear .

Th e l et t er s F and R i n d i cat e wh et h er t h e f r ont o r r ear of

t h e waf er per f or ms t h e par t i cul ar swi t c h i ng f unct i o n . F or

examp l e, ± waf er desi g nat ed by 2 R i n d i cat es t h at t h e r ear

of t h e second waf er ( f r om t h e f r ont ) i s used f or t h i s par t i -

cul ar swi t c h i n g f unct i on .

Ci r cui t Boar ds . F i gs . 4- 5 t hr oug h 4- 26 show t he ci r cui t

boa r ds used i n t h e Ty p e 576 . On eac h of t h ese p i ct ur es

eac h el ect r i cal component on t h e boar d i s i de n t i f i e d by i t s

ci r cui t number . Th ese p i ct ur es, used al ong wi t h t h e ci r cui t

d i agr ams, ai d i n l ocat i ng t h e comp onent s mount e d on t h e

ci r cui t boar ds .

4- 2

Wi r i ng Col or Code . Al l i nsul at ed wi r e and cabl e used i n
t h e Type 576 i s col or - coded t o f aci l i t at e ci r cui t t r aci ng .

Si gnal car r yi n g l ea ds have wh i t e bac k gr ounds wi t h one or

t wo col or ed st r i pes . Th e si gnal ca r r yi ng wi r e col or - codes ar e

gi ven i n F i g . 4- 5 t h r oug h 4- 26 wi t h t h e a pp r o p r i at e p i n

connect i on. Power su pp l y l ea ds have ei t h er ± r ed bac k-

gr oun d ( posi t i ve su pp l y) or ± pur p l e bac k gr ound ( negat i ve

su pp l y) . Each power su pp l y l ead al so has o n e col or e d st r i pe

wh i c h r e p r esent s i t s o r d i nal r el at i ons h i p t o t h e ot h er

su pp l i es havi n g t h e same pol ar i t y, usi ng t h e • ™‘ r esi st or

col or code . Tabl e 4- 2 gi ves t h e wi r i ng col or - co de f or t h e

power su pp l y vol t ages use d i n t h e Ty pe 576 .

Tabl e 42

Powe r Supp l y Wi r i ng Col or

Resi st or Col or Code . I n a dd i t i on t o t h e br own composi -

t i on r esi st or s, some met al - f i l m r esi st or s ( i dent i f i abl e by

t h ei r gr ay bo dy col or ) a n d some wi r e- wo u n d r esi st or s

( usual l y l i g h t bl ue or dar k gr ay) ar e used i n t he Ty pe 576 .

The r esi st ance val ue of ± wi r e- wound r esi st or i s p r i nt e d on

t h e bo dy of t h e comp onent . The r esi st ance val ue of ± com-

posi t i on r esi st or or met al - f i l m r esi st o r i s col or - code d on t h e

compo n ent wi t h • ™‘ col or - co de ( some met al - f i l m r esi st or s

may have t h e val ue p r i nt ed on t h e bo dy) . Th e col or - code i s

r ea d st ar t i ng wi t h t h e st r i pe near est t h e en d of t h e r esi st or .

Composi t i on r esi st or s have f o u r st r i pes wh i c h consi st of

t wo si gni f i cant f i gur es, ± mul t i p l i er a n d ± t ol er ance val ue

( see F i g . 4- 1) . Met al - f i l m r esi st or s have f i ve st r i pes con-

si st i ng of t h r ee si gni f i cant f i gur es, ± mul t i p l i er and ± t ol er -

ance val ue.

Capaci t or Ma r k i ng . Th e ca paci t ance val u e of ± common
d i sc cap aci t or or smal l el ect r ol yt i c i s mar k e d i n mi cr of ar a ds

on t h e si de of t h e component body . Th e wh i t e cer ami c

ca paci t or s use d i n t h e Ty pe 576 ar e col or - co ded i n p i co-
f ar ads usi ng ± mod i f i ed • ™‘ code ( see F i g . 4- 1) .

Di ode Col or Code . Th e cat h o de end of eac h gl ass

encased d i ode i s i ndi cat ed by ± st r i pe, ± ser i es of st r i pes or ±

dot . For most si l i con or ger mani um d i odes wi t h ± ser i es of

st r i p es, t h e col or - code i dent i f i es t h e Te k t r oni x Par t Numbe r

usi ng t h e r esi st or col or - co de syst em ( e . g . , ± d i o de col or -

Su p p l y Bac k gr o un d

Col o r

St r i p e

Col or

- 75 vol t Pur p l e Red

- 12. 5 vol t Pur p l e B l ac k

Var +4 . 5 vol t Br own ( none)

+5 vol t Red B l ac k

+12 . 5 vol t Red Br own

+50 vol t Re d Yel l ow

+15 vol t Re d Or a n ge

+100 vol t Re d Gr een

+225 vol t Re d Bl ue

- 4 kV Wh i t e Pur p l e

Gr ound Bl ac k ( none)

Comp one n t

Number s

on Di agr ams

Di agr am
Numbe r Ci r cui t

1- 99 2, 4 St e p Gener at or

100- 199 3, 4 St e p Ampl i f i er

200- 299 3, 4 St e p Amp l i f i er

300- 399 1, 6 Col l ect or Su pp l y, St andar d

Test F i xt ur e

400- 499 5, 8 Di spl ay Sensi t i vi t y Swi t c h i ng,

Di s p l ay Posi t i oni ng

500- 599 9 Ver t i cal Di spl ay Amp l i f i er

600- 699 9 Hor i zont al Di s p l ay Amp l i f i er

700- 799 13 Powe r Su ppl y

800- 899 14 CRT Ci r cui t

900- 999 10, 11 Rea dout Swi t c h i ng and

™ n t er connect i o n s,

Rea dout L ogi c

1000- 1199 12 Reado u t Lamps
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Si gn i f i - Mu l t i p l i e r I Tol er ance

ca nt Resi s- Capaci - Resi s- Capaci -
Col or Fi g ur es t ons t o r szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™ t oys

	

t or s

Resi st or an d Ca paci t or Col or Cod e

102 102 ±2% ±2%

103 1 103 1 ±3% r ±3%

* For ca paci t ance of 10 pF o r l ess .( DO a nd

	

3Ÿ

	

1 st , 2 d an d 3 rd si gni f i cant f i g ur es- ;

Ÿ - mu l t i pl i er ; Ÿ - t ol e rance ;

@
- t emper at ur e coef f i ci ent .

	

NOTE : ( D and/ o r Ÿ. col o r code f or capac i t o r s depend s upon
manuf act ur er and capaci t or t ype . May not be pr esent i n some cases.

co ded bl ue or p i nk - br own- gr ey- gr een i n di cat es Te k t r oni x

Par t Number 152- 0185- 00) . The cat hode a nd anode en ds of

met al - encased di odes can be i dent i f i e d by t he di ode symbol

mar k ed on t h e bo dy .

Tr ansi st or and I nt egr at ed Ci r cui t L ead Co nf i gur at i on .

F i g . 4- 2 s hows t he l ead conf i gur at i ons of t he t r ansi st or s

and i nt egr at ed ci r cui t s used i n t h i s i nst r ument . Th i s vi ew i s

as seen f r omt he bot t om of t he devi ce.

Tr oubl es hoot i ng Eq ui pment

The f ol l owi ng equi pment i s usef ul f or t r oubl es hoot i ng
t he Type 576 :

1 . Semi conduct or Test er - Some means of t est i ng t he

t r ansi st or s, d i o des an d FETs used i n t h i s i nst r ument i s h el p-

f ul . ‘ t r ansi st or - cur ve t r acer suc h as t he Te k t r oni x Ty pe

576 wi l l gi ve t he most compl et e i nf or mat i on .

2 . DC Vol t met er and Ohmmet er - ‘ vol t met er f or

c hec k i ng vol t ages wi t h t he ci r cui t and an ohmmet er f or

c hec k i ng r esi st or s an d di odes ar e r e qui r ed. For most app l i -

cat i ons ± 20, 000 ohm/ vol t VOMca n be used t o c heck vol t -

ages and r esi st ances, i f al l owances ar e ma de f or t he ci r cui t

Fi g. 4- 1 . Col or - code f or r esi st or s and cer ami c capaci t or s .

Mai nt e nance- Ty pe 576

l oad i ng of ± VOM wh en ma k i ng vol t age measur emen t s at

h i g h- i mpedance poi nt s .

3 . Test Osci l l osco pe- ‘ t est osci l l osco pe i s r equi r ed t o

vi ew wavef or ms at di f f er ent p oi n t s i n t he ci r cui t . An

osci l l osco pe wi t h DC t o 10 MHz f r eq uency r esponse and 10

mV t o 10 V/ d i vi si on ver t i cal def l ect i on f act or i s suggest e d .

‘ 10 § pr obe shoul d be used t o r e duce ci r cui t l oadi ng .

Tr oubl es hoot i ng Techni ques

Thi s t r oubl es hoot i ng pr ocedur e i s ar r anged i n an or der

whi c h ch ec k s t he si mpl e t r oubl e possi bi l i t i es bef or e pr o-
ccedi ng wi t h ext enci vo t r oubl eshoot i ng . T he f i r st f ew

ch ec k s ens ur e pr o per connect i on, oper at i on an d cal i br at i on .

I f t h e t r oubl e i s not l ocat e d by t hese c hec k s, t he r emai ni ng

st eps ai d i n l ocat i ng t he d ef ect i ve component . Wh en t he

def ect i ve component i s l ocat ed, i t shoul d be r e pl aced f ol -

l owi ng t he r epl acement pr ocedur e gi ven under Cor r ect i ve

Mai nt enance .

1 . Chec k Cont r ol Set t i ngs . I ncor r ect cont r ol set t i ngs

can i nd i cat e ± t r oubl e t hat d oes not exi st . I f t her e i s any

q uest i on about t he cor r ect f unct i on or oper at i o n of any

cont r ol , see t he Oper at i ng I nst r uct i ons sect i o n of t h i s

manual .

4- 3

Yel l ow 4 104 104 ±4% +100%
- 0

Gr ee n 105 105 ±0 . 5% _- L5 0/. or
0. 5 pF*

Bl ue ~- 6- 108 1 6

Vi ol et ™ 7 1 - - -

Gr ay 8 - - - 10- 2 +80%
- 20%

or 0. 25 p F*

Wh i t e 9 - - - 10- 1 ±10% or
1 pF*

( none) ±20% ±10% or
1 p F*
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5
D

G

D

FET

D

GS

SG

G
D

S

C

Met al Cased

Epoxy Case d Tr a n si st or szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

’

Du al FET

	

Du al Tr a n si st o r s

T r a nsi st or s

C

’

•

’

5

•

I n t eg r at ed Ci r cui t

Fi g . 4- 2. El ect r ode conf i gur at i ons f or socket - mount ed semi conduct or devi ces .
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2. Check I nst r ument Cal i b r at i on . Chec k t he cal i b r at i on

of t h i s i nst r ument or of t he af f ect ed ci r c ui t i f t he t r oubl e i s

k nown t o exi st i n one p ar t i c u l ar ci r cui t . The appar ent
t r oubl e may be onl yzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r esul t of mi sa dj ust ment an d may be
cor r ect ed by cal i br at i on . Comp l et e cal i br at i on i nst r uct i ons
ar e gi ven i n t he Per f or mance Chec k and Cal i br at i o n sect i on
of t h i s manual .

3 . Locat i ng Mal f unct i o n i ng Ci r c ui t s . To l ocat e t he
sour ce of ± mal f unct i on i n i nst r ument oper at i on, t he

t r oubl e sympt om wi l l of t en i ndi cat e t he i dent i t y of t he
f a ul t y ci r cui t ( s) . For examp l e, i f ± d i spl ay of t he Col l ect or
Su pp l y out put ca n be obt ai ned on t he t est osci l l osco pe

CRT but ± d i spl ay of t he St ep Gener at o r out put cannot b e
obt ai ned , t he St ep Gener at or i s pr obabl y mal f unct i oni ng .

I f t he t r oubl e sympt om d oes n ot i ndi cat e whi c h ci r -

cui t s) i s causi ng p r obl ems ( f or exampl e i f t her e we r e no
Col l ect or Su ppl y or St ep Gener at or out put s) , ± mor e sys-
t emat i c t r ou bl es hoot i ng pr oced ur e i s necessa r y . Fi g . 4- 3
p r ovi des ± ge ner al gu i de f or l ocat i ng t he pr obabl e ci r cui t s
wh i c h ar e causi ng t he i nst r ume nt t o mal f unct i on .

The f ol l owi ng p r el i mi nar y pr ocedur e ensu r es t hat t he
i nst r ument mal f unct i on i s not caused by i mpr o per cont r ol
set t i ngs and h el ps det er mi ne wher e t o begi n on t he t r oubl e-
sh oot i ng c har t :

‘ . Set t he f ol l owi ng Ty pe

GRATI CULE I LLUM
READOUTI LLUM
I NTENSI TY
FOCUS
VERTI CAL
DI SPLAY OFFSET Sel ect or
CENTERL I NE VALUE
HOR I ZONTAL
POSI TI ON ( Ver t an d Hor i z)
F I NE POSI TI ON ( Ver t an d Hor i z)
ZERO
CAL
DI SPLAY I NVERT
MAX PEAK VOLTS

PEAK POWERWATTS
VARI ABLE COLLECTOR

S UPPLY

POLARI TY
MODE
LOOPI NG COMPENSATI ON
NUMBER OF ST EPS

CURRENT L I MI T
AMPLI TUDE

OFFSET

OFFSET MULT

STEPS
PULSEDSTEPS
STEP FAMI LY
RATE
POLARI TY I NVERT
STEP MULT . 1 §

576 cont r ol s t o :

F ul l y Cl oc k wi se
F ul l y Cl oc kwi se
Tr ace Vi si bl e
Cent er ed
1 mA
NORM( OFF)
0
2 V COLLECTOR
Cent er ed
Ce nt er ed
Rel eased
Rel eased

R el eased
15

0 . 5
Ful l y Cl oc k wi se

+( • ¡ • )
NORM
As I s
10
20 mA
2 V
ZERO
0
Pr essed
Rel ease d
REP
NORM

Rel eased
Rel eased

Mai nt enance- Ty pe 576

Ter mi nal Sel ect or

	

BASE TERMSTEP

GEN ( NORM)

LEFT- OFF- RI GHT RI GHT

’ . Tur n on t he Ty pe 576 an d al l ow ± f ew mi nut es t o
war m up .

C. CHECK FOR- Di s pl ay of Col l ect or Su ppl y sweep of
about 15 vol t s pea k on Ty pe 576 CRT.

D. I f no di spl ay can be obt ai ned, connect t he 10 §
pr obe bet ween t he t est osci l l oscope an d t he col l ect o r t e r m-
i nal on t he r i ght han d si de of t he St andar d Test F i xt ur e
( connect gr ou nd l ead t o emi t t er t er mi nal ) .

• . CHECK FOR- Di spl ay of Col l ect or Su pp l y out put i s
± p osi t i ve- goi ng f u l l - wave r ect i f i ed si ne wave of about 15
vol t s p ea k on t est osci l l osco pe CRT.

F. Connect t he p r obe t o t he r i ght base t er mi nal of t he

St an dar d Test F i xt u r e.

G. CHECK FOR- Di s pl ay of St ep Gener at o r out put of
p osi t i ve- goi ng st eps of 2 vol t s/ st ep on t est osci l l oscope
CRT.

—. St ar t wi t h t h e f ol l owi ng st ep on F i g . 4- 3 accor di ng t o
t he r esu l t s of t he p r evi ous c hec k s :

1 . St ep ( A) - No Col l ect or Su ppl y out put ; St ep Ge n -
er at or out put or d i s p l ay on t he Ty pe 576 CRT.

2 . St ep ( B) - No Col l ect or Su pp l y out put or i ncor r ect
out pu t , bu t St ep Gener at or i s d i s p l ayed and t he s pot can
be seen on t he Ty pe 576 CRT.

3. St ep ( C) - • ¿ St ep Gener at or out put ( or i ncor r ect

out put ) , but Col l ect o r S uppl y i s di s pl aye d on t he Ty pe
576 CRT.

4. St ep ( D) - • ¿ d i spl ay on t ype 576 CRT ( or i ncor -
r ect d i sp l ay) , but Col l ect o r Su ppl y out p u t and St ep Gen-
er at or out put ar e d i spl ayed pr oper l y on t he t est osci l l o-
scope CRT.

Af t er t he def ect i ve ci r cui t h as been l ocat e d , p r oceed

wi t h st eps 4 t hr ough 8 t o l ocat e an d r e pai r t he f aul t y com-
ponent s .

4. Vi su al Chec k . Vi sual l y c hec k t he por t i on of t he i n-
st r ument i n wh i ch t he t r ou bl e i s l ocat e d . Many t r oubl es can
be l ocat ed by vi sual i n d i cat i ons suc h as unsol der ed connec-
t i ons, br o ken wi r es, d amaged ci r c u i t boar ds, d amaged com-
ponent s, et c .

5 . Check Ci r cui t Boa r d I nt er connect i ons . Af t er t he
t r oubl e has been i sol at ed t o ± par t i c u l ar ci r cui t , chec k t he
p i n connect or s on t he ci r c u i t boar d f or cor r ect co nnect i on .
F i gs . 4- 5 t hr oug h 4- 26 s how t he co r r ect connect i ons of
eac h boar d .

The p i n connect or s used i n t h i s i nst r ume nt al so pr ovi de
± conveni ent means of ci r cui t i sol at i on . For exampl e, i f t he

4- 5
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(

Co nn ect Ty pe 576 t o cor r ect zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
‘ ) ™ power sour ce and set POWER

swi t ch t o ON.

Chec k power su pp l y t est

poi nt s as descr ibed i n st ep 1

and 2 of Sect i o n 5, Per f o r m.

a nce Chec k a nd Cal i br at i on

Pr oced ur e .

Cor r ect

POWERl i ght on

At t ac h osci l l oscope §10 p robe

t o r i ght col l ect or t er mi nal of

St andar d Test Fi xt ur e and
( ’ ) check f or posi t i ve- goi ng f ul l

wave r ect i f i ed si ne wave of 15

Vpea k .

Cor r ect

At t ac h osci l l oscope §10 pr obe

t o r i ght base t er mi nal of St and -

ar d Test Fi xt u r e and check f o r

10 posi t i ve- goi ng st eps at 2

V/ st ep .

Pr ess zer o but t on and posi t i o n

s pot on zer o ver t i cal an d hor i -

zo nt al gr at i cul e l i nes .

Spot posi t i oned

pr oper l y

Pr ess CAL bu t t on and c hec k

f or spot on t e nt h ver t i cal and

hor i zont al l i nes .

™ ncor r ect

• ¿ or i ncor r ect St ep

Ge ner at or out put

• ¿ or i ncor r ect Col l ect o r

Suppl y out put

POWERl i ght d oes

not come on

Measu r e power l i ne vol t age

and c hec k t hat Vol t age Sel ec-

t o r assembl y on r ear panel i s

set t o cor r ect vol t age .

Chec k Col l ect o r

Suppl y ci r cui t .

At t ach osci l l oscope

§10 pr obe t o pi n

‘ ™ of St ep Gen ci r -

cui t b oar d a nd

check f or 10 nega-

t i ve- goi ng st eps of

0. 5 V/ st e p.

Yes

Spot ca nnot be cor r ect l y posi -

t i oned ver t i cal l y .

Spot ca nnot be co r r ect l y posi -

t i oned hor i zont al l y .

• ¿ spot

Spot posi t i on

i ncor r ect ver t i cal l y

Spot posi t i on

i ncor r ect hor i zont al l y

Spot posi t i o n i nco r r ect bot h ve r -

t i cal l y and hor i zont al l y

Spot posi t i on cor r ect

• ¿

Yes

• ¿ st eps

or st eps

Chec k f uses, power swi t c h,

power so ur ce, power t r ans-

f ormer , powe r l i ght bul b, t her -

mal cut o ut and l i ne cor d.

Co r r ect ™

Set assembl y t o cor -

r ect vol t age and r e-

check af f ect ed power

s uppl i es .

Chec k Hor i zont al

Amp l i f i er ci r cui t .

St i l l i ncor rect

Chec k Power

suppl y ci rcui t s .

Chec k Cl oc k ci r cui t

I ncor r ect number

or ampl i t ude
Ch ec k Di gi t al - t o-

Anal og Co nver t er ci r -

cui t .

C hec k Out p ut St ep

Ampl i f i er ci r c u i t .

Chec k Ver t i cal Posi t i o ni ng

and Di spl ay Ampl i f i er ci r -

cui t s .

Chec k Hor i zont al Posi t i o n-

i ng and Di spl ay Ampl i f i er

ci r c u i t s .

Chec k bot h Di s pl ay Ampl i -

f i er s and Posi t i o n i ng ci r -

cui t s.

Chec k Ver t i cal Di spl ay Am-

pl i f i e r ci r cui t .

Di spl ay

Chec k bot h Di spl ay Ampl i -

f i er ci r c ui t s .

I f zer o and cal i br at i on r ef er -

ence spot s ar e co r r ect but

t he d i spl ay of c har act e r i st i c

c u r ves i s st i l l i ncor r ect ,

chec k t he Di spl ay Se nsi t i v

i t y Swi t c hi ng ci r c u i t .

4- 6

Fi g . 4- 3 . Tr oubl eshoot i ng c har t .
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power supp l y i s s hor t e d , t he def ect i ve ci r cui t ca n be i so-

l at ed by d i sconnect i ng t he p i n connect or s at t he boar ds

unt i l t he s hor t i ng co nd i t i on i s r emove d .

6. Check Vol t ages and Wavef or ms. Of t en t he def ect i ve

comp onen t can be l ocat e d by chec k i ng f or t he cor r ect vol t -

age or wavef or ms as gi ven on t h e ci r cui t di agr ams on f ol d-

out pages i n t h e bac k of t h i s manual .

• Ÿ¤•

Vol t ages and wavef or ms gi ven on t h e d i agr ams ar e

not absol ut e a n d may var y sl i g h t l y bet ween i n st r u-

me n t s . To obt ai n oper at i ng cond i t i ons si mi l ar t o

t hose used t o t ake t h ese r ea d i ngs, see t h e f i r st di a-

gr am page .

7 . Ch eck Semi con du ct or s. Most ci r c u i t f ai l ur es r esul t

f r om t h e f ai l ur e of ± t r ansi st or , FET, d i ode, or i nt egr at ed

ci r cui t d ue t o nor mal agi ng a n d use . Th e f ol l owi n g ex p l ai ns

var i o u s met h ods of c h ec k i ng semi con duct or devi ces . I nser -

t i on i n f or mat i on i s p r ovi ded i n F i g . 4- 2 .

T RANSI STORS . Tr a n si st or def ect s usual l y t a k e t h e

f or m of t h e t r ansi st or o pen i ng, s h or t i ng, or devel o p i ng

excessi ve l ea k age . Th e best met h o d of c h eck i ng t r a n si st or s

i s by d i r ect subst i t ut i on . Be sur e t h e vol t age cond i t i ons of

t h e ci r cui t ar e not suc h t h at ± r e p l acement t r ansi st or mi g h t

al so be damaged . I f subst i t ut e t r ansi st or s ar e not avai l abl e,

use ± dynami c t est er ( such as ± Te k t r oni x Ty pe 576) .

St at i c- t y pe t est er s a r e not r ecommen de d si n ce t h ey do

not c hec k t h e devi ce u n de r op er at i ng con d i t i ons . However ,

i f no ot h er t est er i s i mme d i at el y avai l abl e, an o h mmet er

wi l l usual l y i ndi cat e wh en ± t r ansi st or i s t ot al l y bad . As ±

gener al r ul e, use t h e R § 1 k r ange wh er e t he cur r ent i s

usual l y l i mi t ed t o l ess t h an 2 mA and t h e i nt er nal vol t age i s

usual l y 1 1/ 2 vol t s . Ch ec k t h e cu r r ent and vol t age of t h e

o h mmet er by i nser t i ng ± mul t i met er bet wee n t h e o h mmet er

l ea d s an d measur i ng t h e cur r ent an d vol t age of t h e var i ous

r anges . Af t er i t has been det er mi ned wh i c h oh mmet er

r anges wi l l not har m t h e t r ansi st or , use t h ose r anges t o

mcoour c t h o t r anci ct or ' µ r oci ct anco . Choc k t h o r oci Ât a n r _ Ã i n

bot h d i r ect i ons t h r ough t he j unct i ons as l i st ed i n Tabl e 4- 3 .

TABLE 4- 3

Tr ansi st or Resi st ance Ch ecks

Mai nt enance- Type 576

F I ELD EFFECT TRANSI STORS. The vol t age and

r esi st ance of f i el d ef f ect t r ansi st or s can be chec k ed i n t he

same manner as t r ansi st or s . 1 1/ 2 V and l ess t han 2 mA

shoul d be used f or ohmmet er chec ks . Resi st ance r ead i ngs

s houl d be :

d r ai n- t o- sour ce

	

Less t han 500 ©

gat e- t o- sour ce and	 400 © t o 10 © ( a pp r oxi mat el y) i n

gat e- t o- d r ai n

	

one d i r ect i on ; mo r e t han 200 k ©

wi t h l eads r ever se d .

I NTE GRAT E D CI RCUI TS. I nt egr at e d ci r cui t s ar e best

c h ec k ed wi t h ± vol t met er , osci l l osco pe, or by d i r ect subst i -

t ut i on .

DI ODES. Di o des ( exce p t f or t unnel d i o des) ca n b e

c h ec k ed f or an o p en or sh or t - ci r c u i t e d con d i t i on by meas-

ur i ng t h e r esi st ance bet ween t h e t er mi n al s af t er u nsol der i ng

one en d of t h e component . Use ± r esi st ance scal e wi t h an

i nt er nal vol t age bet ween 800 mV an d 3 vol t s . Th e r esi st -

ance sh oul d measur e ver y h i g h ( i n megoh m r ange) i n one

d i r ect i on an d l ow i n t h e ot h er .

8 . Chec k Ot h er Component s . I f t h e semi conduct o r s i n

t h e ci r c u i t h ave been f oun d t o be goo d , t h e r est of t h e

component s s h oul d be c h ec k e d . Comp onent s wh i ch ar e

sol der e d i n p l ace ar e best c h ec k ed by d i sconnect i ng one

en d . Th i s i sol at es t h e measur ement f r om t h e ef f ect s of sur -

r oun d i ng ci r cui t r y .

9 . Repai r and Read j ust t he Ci r cui t . I f any def ect i ve

par t s ar e l ocat e d , f ol l ow t h e r ep l aceme n t pr oced ur es gi ve n

i n t h i s sect i on . Be sur e t o c h ec k t h e per f or mance of any

ci r cui t t h at h as been r e pai r e d or t h at has ha d any el ect r i cal

compone n t s r ep l ace d . I f ± component has been r ep l aced,

r ecal i br at i on i s usual l y necessar y .

Add i t i onal Tr oubl es h oot i ng I nf or mat i on

Tr oubl esh oot i ng t h e Readou t . Mal f unct i on of t h e r ead-

OU L Ui s ¼l ay Å±¹ ¹ Du ¹ ±Å±±U by ¹ ™¹ ¹ ÄÅ t h i ngs : ± bur ned out

r ea dout l amp , i mp r o per o per at i o n of t h e r ea dout l ogi c or

i mp r o p er o pe r at i o n of ± cam swi t c h . Th e best met h o d of

l ocat i n g t he mal f unct i on i s by ch eck i ng t h e i nput s an d t h e

out put s of t h e deco der s f or var i ous posi t i ons of t h e f r ont

panel swi t c h es . Tabl es 4- 4 t hr oug h 4- 7 show t o wh i c h

decoder s t h e p i ns on t h e J950 ar e i n put s . Th e st at e of t h ese

p i ns ( h i g h or l ow) f or var i o u s f r ont - pan el cont r ol set t i ngs

can be obt ai ne d f r om t h e Rea dout Swi t c h i ng a n d I nt er con-

nect i o n s sc hemat i c i n t h e Di agr ams sect i on . Th e out put s of

t h e deco der s a r e c h ecked by f i r st det er mi ni ng wh at t h e

r eado u t o u g h t t o be f or t h e gi ven set t i ngs of t h e f r ont - pa n el

cont r ol s ( be sur e t o not e t h e ef f ect s of t h e MODE swi t c h ,

DI SPLAY OFFSE T Sel ect or swi t c h an d STEP MUL T . 1 §

but t on) . Wh en t h e pr o per r eadout has been det er mi ne d ,

l ocat e t h e p i ns on t h e Rea dout L ogi c ci r cui t boa r d wh i c h

must be l ow t o cause t h at r ea dout ( see Tabl es 4- 4 t h r oug h

4- 7) . Wh en t h e pr o per st at es of t h e i n put s an d out p ut s of

t h e d eco der s have bee n det er mi ned , c h ec k t h ese l evel s wi t h

± vol t met er .

4- 7

Oh mmet er Resi st a n ce Rea d i ngs Th at Can Be

Con nect i ons ) Ex pect ed Usi ng t h e R § 1 k Range

Emi t t er - Col l ect or Hi g h r eadi ngs bot h ways ( about 60

k © t o ar oun d 500 k ©) .

Emi t t er - Base Hi g h r eadi ng one way ( about 200

k © or mor e) . Low r ea d i ng t h e

ot h er way ( about 400 © t o 2 . 5 k ©

Base- Col l ect or Hi g h r eadi ng o ne way ( about 500

k © or mor e) . Low r ea d i ng t h e

ot h er way ( about 400 © t o 2 . 5

k © ) .
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Mai nt enance- Ty pe 576

4- 8

TABLE 4- 4

I np ut a nd Out put L i nes t o

Hor i zo n t al Decoder s U951 a nd U953

TABLE 4- 5

I np ut an d Ou t p ut L i nes t o

Ve r t i cal Deco d er s U956 an d U960

1 . I f t h e i n put s t o t h e decoder s ar e i nco r r ect , somet h i ng

i s wr ong wi t h one of t he cam swi t c hes .

2 . I f t he i n put s t o t he decoder s a r e cor r ect , but t he

out put s ar e i nco r r ect , t he d ecoder s ar e mal f unct i oni ng .

3 . I f t he out put s of t he d ecoder s a r e co r r ect , somet hi ng

i s wr ong wi t hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± f i ber - opt i c and l amp assembl y ( pr obabl y ±

bu r ned out l amp) .

TABLE 4- 6

I n pu t a n d Out p ut L i n es

t o St e p s Decod er s U965 and 0970

TABLE 4- 7

I n p ut and Out put Li nes

To Bet a Deco d er s U974, 0975 a nd U976

See t he sect i on of t he Ci r cui t Descr i pt i on on r eadout f or

f ur t her i nf or mat i on and an examp l e of t he oper at i o n of t he
r eadout syst em.

™ nput s Out p ut s

P i ns on

J 950

Ti t l es Sol der Poi nt on
Readout L ogi c

Ci r cui t Boar d

Ti t l e

( Lamp )

F 2§ ‘ — 1, 2, 5, A, V

5 5§ ‘ ™ 1
4 VOLTS AJ 2
— OFF AK 2, 5
J . 1 § AL 5

š 10 § AM V

8 1 Ã1 AN ‘

9 1 Ã– AG 0 1

10 10 4 AF 02

6 1 Ã$ AE œ

AD ¼

AC m, n

™ np ut s Out p ut s

P i ns on
J 950

Ti t l e Sol der Poi nt on
Readout L ogi c
Ci r c u i t Boar d

Ti t l e
( Lamp)

14 2§ F 1, 2, 4, A, V

13 5§ G 1

12 AMPS — 2

15 OFF ™ 2, 5

17 . 1 § J 5

16 102 L V

¤ 101 š ‘

S NEG • §¡ ‘ m, ·

’ ¼

C m

D 02

0 1

I nput s Out p ut s

Pi ns on
J 950

Ti t l e Sol der Poi nt on
Readout L ogi c
Ci r cui t Boar d

Ti t l e
( Lamp )

19 2§ V 1, 2, 5, A, V

18 5§ W 1

U Vol t s § 2

V OFF ¥ 2, 5

W 1 § – 5

¥ 10 § AA V

20 10 - 1 AB ‘

21 10 - 2 U 01

22 10 - 4 ¤ 02

§ 10 - 3 S m

R ¼

0 m, ·

™ np ut s Out p ut s

Sol der Poi nt s on

Read out L ogi c

Ci r cui t Boar d

Ti t l es

( Lamps)

Sol der Poi nt s on

Readout L ogi c

Ci r cui t Boar d

Ti t l es

( Lamps)

R ¼( ver t ) AW š

S m( ver t ) AX š , œ

Col l ect or Q960) · ( ver t ) AY m

AE m ( st e ps) AZ š , ¼

Col l ect or Q974 · ( st e ps) BA ¼
AD ¼( st e ps) BD 52

AG 0 1 ( st e ps) BE -DECPT

AF 02 ( st e ps) BF 0, 5 2
U 01 ( ver t ) BG 0 1

¤ 02 ( ver t ) ’ — 02

§ 2 ( ver t ) AQ 4, 5

– 5 ( ver t ) AV 1, 2, 4

AL 5 ( st eps) AS 2

AJ 2, 5 ( st e p s) AT 2, 4, 5

Col l ect o r Q984 BETA OFF AV 1, 4, 5

AR 2, 5

BI 1, 4
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Gener al

Shor t e d

Power Suppl y . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ mal f unct i on i n t he p ower su ppl y i s

of t en caused by one or mor e suppl i es bei ng shor t e d t o

gr ound . Tabl e 4- 8 i n d i cat es t he st at es of al l t he p ower su p-

p l i es i n t he i nst r ument when one of t hem i s shor t ed t o

gr ound . Thi s t abl e does not gi ve val ues i n cases when mo r e

t han one su ppl y i s s hor t ed t o gr ound or when one su pp l y i s

shor t e d t o anot her suppl y . I n t hese cases, t he t abl e onl y

i ndi cat es i nt er r el at i ons h i ps bet wee n su pp l i es . Tabl e 4- 9
gi ves r esi st ance val ues of t he su pp l i es t o gr ound as meas ur ed
by ± VOM. Be sur e t he i nst r ument i s t ur ned of f when
ma k i ng t hese measur ement s .

TABLE 4- 9

Power Su pp l y
Resi st ance Check '

' Type 576 t ur ned of f .

2READOUT I LLUMcont r ol f ul l y cl oc kwi se .

CORRECTI VE MAI NTENANCE

Cor r ect i ve mai nt enance co nsi st s of component r epl ace-

ment an d i nst r ument r epai r . Speci al t ech ni q ues r eq ui r ed t o

r e p l ace component s i n t h i s i nst r ument ar e gi ven h er e .

TABLE 4- 8

Suppl y Vol t ages When One

Suppl y i s Shor t ed t o Gr ou nd

Suppl y Vol t ages ( Appr oxi mat e)

Mai nt enance- Ty pe 576

Obt ai ni ng Rep l acement Par t s

St andar d Par t s . Al l el ect r i cal and mec han i cal p ar t

r epl acement s f or t he Ty pe 576 can be obt ai ned t hr oug h

your l ocal Te k t r oni x Fi el d Of f i ce or r e pr esent at i ve . How-
ever , ma ny of t he st an dar d el ect r oni c component s ca n be

obt ai ned l ocal l y i n l ess t i me t han i s r equi r ed t o or der t hem
f r om Tek t r oni x, I nc . Bef or e p ur c hasi ng or or der i ng r e pl ace-

ment p ar t s, c hec k t he par t s l i st f or val ue, t ol er ance, r at i ng

and desc r i pt i on .

• Ÿ¤•

Wh en sel ect i ng r e pl acement par t s, i t i s i mpo r t ant t o
r emember t hat t he ph ysi cal si ze and s hape of ± com-
ponent may af f ect i t s p er f or mance, p ar t i cul ar l y at t he

u pp er f r equency l i mi t s of t he i nst r ument . Al l r epl ace-

ment par t s s houl d be di r ect r e pl acement s un l ess i t i s

known t hat ± di f f er ent component wi l l not adve r sel y

af f ect i nst r ument per f or mance .

Speci al Par t s . I n add i t i o n t o t he st andar d el ect r on i c

component s, some speci al p ar t s ar e used i n t he Type 576.

These p ar t s ar e manuf act ur ed or sel ect ed by Te k t r on i x, I nc .

t o meet s peci f i c per f or mance r e qui r ement s, or ar e manuf ac-
t ur ed f or Te k t r oni x, I nc . i n accor dance wi t h ou r s peci f i ca-

t i ons . E ac h s peci al p ar t i s i n d i cat ed i n t he el ect r i cal par t s
l i st by an ast er i s k p r ecedi ng t he par t number . Most of t he
mec hani cal p ar t s used i n t h i s i nst r ument h ave been manu-

f act ur ed by Te k t r oni x, I nc . Or der al l speci al p ar t s di r ect l y
f r om yo ur l ocal Tek t r oni x Fi el d Of f i ce or r epr esent at i ve .

Or der i ng Par t s . When or der i ng r e pl acement par t s f r om

Te k t r oni x, I nc . , i ncl u de t he f ol l owi ng i nf or mat i on .

1 . I nst r ume nt Ty pe .

2 . I nst r u ment Ser i al Number .

3 . ‘ descr i pt i on of t he p ar t ( i f el ect r i cal , i ncl ude ci r cui t
number ) .

4 . Te k t r oni x Par t Nu mber .

4- 9

Su pp l y - 75 - 12 . 5 +12 . 5 +100 +225 - 4 kV +4 . 5* +5 +15

- 75 0 0 1 3 0 0 0 0. 5 1

- 12. 5 - 35 0 1 . 5 3 0 0 1 1 1

+12. 5 - 75 0 0 0 0 0 0 0 1 . 5

+100 - 75 - 1 1 . 5 0 0 0 0 0 0

+225 - 75 - 12 . 5 5 8 0 0 2 3 6

- 4 kV - 75 - 12 . 5 5 8 0 0 2 3 6

4. 5* - 75 - 12. 5 +12. 5 +100 +225 - 4 kV 0 +5 +15

+5 - 75 - 12. 5 +12. 5 +100 +225 - 4 kV +4. 5 0 +15

+15 - 75 - 12. 5 +12. 5 +100 +225 - 4 kV +4 . 5 ™ +5 ! 0

Su pp l y VOMScal e Resi st ance
L eads + Leads -

- 75 1 k © 1 . 5 k 1 . 9 k

+100 1 k © 5 k 1 . 8 k

+15 1 1< © 23 k 2 k

+225 1 1< © 36 k 12 k

- 12 . 5 10 © 252 352

+12. 5 10 © 16Q 31 ©

+5 102 28Q 902

+4 . 5 2 102 35 © 1002
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Mai nt enance- Ty pe 576

Sol der i ng Techni ques

WARNI NG

Di sconnect t he i nst r ument f r om t he power sour ce

bef or e sol der i ng .

Ci r cui t Boar ds . Use or di nar y 60/ 40 sol der an dzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 35- t o

40- wat t p enci l t ype sol der i ng i r on on t he ci r cui t boar ds .

The t i p of t he i r on s houl d be cl ean and pr oper l y t i nned f or

best h eat t r ansf er t o t he sol der j oi nt . ‘ h i g her wat t age

sol der i ng i r on may se par at e t he wi r i ng f r om t he base

mat er i al .

The f ol l owi ng t ec h ni ques s houl d be used t o r e pl ace ±
component on ± ci r cui t boar d. Most component s can be

r e pl ace d wi t hout r emovi ng t he boar ds f r om t he i nst r ument .

1 . Gr i p t he component l ead wi t h l ong- nose p l i er s .

Touch t he sol der i ng i r on t o t he l ead at t he sol der connec-
t i on . Do not l ay t he i r on di r ect l y on t he boar d , as i t may
d amage t he boar d .

2. When t he sol der begi ns t o mel t , pul l t he l ead out

gent l y . Thi s s houl d l eave ± cl ea n hol e i n t he boar d . I f not ,

t he h ol e can be cl eaned by r e heat i ng t he sol der an d pl aci ng

± s har p obj ect s uc h as ± t oot hpi c k i nt o t he h ol e t o cl ean i t

out . ‘ vacuum- t ype d esol der i ng t ool can al so be used f or

t h i s p ur pose .

3. Bend t he l eads of t he newcomponent t o f i t t he hol es

i n t he boar d. I f t he component i s r e pl aced whi l e t he boar d

i s mount e d i n t he i nst r ument , cut t he l eads so t hey wi l l j u st

p r ot r ude t hr o ugh t he boar d . I nser t t he l eads i nt o t he hol es

i n t he boar d so t he component i s f i r ml y seat ed agai nst t he

boar d ( or as p osi t i one d or i gi nal l y) . I f i t does not seat p r o-

pe r l y, h eat t he sol der and gent l y p r ess t he component i nt o

p l ace .

4 . Touc h t he i r on t o t he connect i on an d appl y ± smal l

amount of sol der t o ma k e ± f i r m sol der j oi nt . To p r ot ect

h eat - sensi t i ve component s, h ol d t he l ead bet wee n t he com-

ponent bo dy an d t he sol der j oi nt wi t h ± p ai r of l ong- nose

p l i er s or ot her h eat si n k .

5 . Cl i p of f t he excess l ead t h at p r ot r udes t hr oug h t he

boar d ( i f not cl i pp ed i n st ep 3) .

6 . Cl ea n t he ar ea ar ou nd t he sol der connect i on wi t h ±

f l ux- r emover sol vent . Be car ef ul not t o r emove i nf or mat i on

p r i nt ed on t h e boar d .

Cer ami c Ter mi nal St r i ps . Sol der used on t he cer ami c

t er mi nal st r i ps s houl d cont ai n about 3° /¿ si l ver . Use ± 40- t o

75- wat t sol der i ng i r on wi t h ± 1/ 8- i nc h wi de we dge- s haped

t i p . Ordi na r y sol der ca n be used occasi onal l y wi t hout dam-

age t o t he cer ami c t er mi nal st r i ps . However , i f or di nar y

sol der i s used r e peat edl y or i f excessi ve h eat i s app l i e d , t he

sol der - t o- cer ami c b ond may be br oken .

4- 10

‘ sampl e r ol l of sol de r cont ai ni ng about 3° /¿ si l ver i s
mount ed on t he r i ght si de of t he i nst r ument bel ow t he

br ac k et hol di ng t he VERT OUTPUT GAI N an d HORI Z

OUTPUT GAI N a dj ust ment s . Addi t i onal sol der of t he same

t y pe sh oul d be avai l abl e l ocal l y, or i t can be p ur chased

f r om Te k t r oni x, I nc . i n one- pound r ol l s . or der by Te k -

t r oni x Par t • ¿. 251- 0514- 00 .

Obser ve t h e f ol l owi ng p r ecaut i ons when sol der i ng t o ±

cer ami c t er mi nal st r i p :

1 . Use ± h ot i r on f o r ± s hor t t i me . Appl y onl y enough

heat t o ma k e t h e sol der f l ow f r eel y .

2 . Mai nt ai n ± cl ean, p r o per l y t i nned t i p .

3 . Avoi d put t i ng p r essur e on t he cer ami c t er mi nal st r i p .

4 . Do not at t empt t o f i l l t he t er mi nal - st r i p not c h wi t h

sol der ; use onl y enough sol der t o cover t he wi r es adequat e-

l y .

5 . Cl ea n t he f l ux f r om t he t er mi nal st r i p wi t h ± f l ux-

r emover sol vent .

Met al Ter mi nal s. Wh en sol der i ng t o met al t er mi nal s
( e . g . , swi t c h t er mi nal s, p ot ent i omet er s, et c . ) , or di nar y
60/ 40 sol der ca n be used. Use ± sol der i ng i r on wi t h ± 40- t o

75- wat t r at i ng an d ± 1/ 8- i nc h wi de wedge- s haped t i p .

Obser ve t h e f ol l owi ng p r ecaut i ons when sol der i ng t o ±

met al t er mi nal :

1 . Appl y onl y enough heat t o ma k e t he sol der f l ow

f r eel y .

2 . Appl y onl y enough sol der t o f or m ± sol i d connect i on .

Excess sol der may i mpai r t he f unct i on of t he p ar t .

3 .

	

I f ± wi r e ext ends beyond t he sol der j oi n t , cl i p of f t he

excess .

4 . Cl ean t he f l ux f r om t he sol der j oi nt wi t h ± f l ux-

r emover sol vent .

Component Removal and Repl acement

WARNI NG

Di sconnect t he i nst r ument f r om t he p ower sour ce
bef or e r epl aci ng component s .

Not al l t h e component s i n t h i s i nst r ument ar e accessi bl e

wi t hout f i r st r emovi ng some obst r uct i ons, suc h as ci r cui t

boar ds, CRT an d s hi el d or t he guar d box . None of t hese

obst r uct i ons, h owever , ar e di f f i cul t t o r emove or r e pl ace .

CRT and Shi el d . To r emove t he CRT or t he CRT an d
s hi el d , f ol l ow t hese p r oce dur es :
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Removal of CRT

1 . Remove t he bezel f r omt he Ty pe 576 f r ont panel .

3 . Di sconnect t he co nnect or on t he r ear of t he CRT by
p ul l i ng on t he wh i t e h an dl e .

CRT.

2. Remove t he p ower cor d r et ai ner f r om t he r ear p anel .

4 . Di sconnect t he p i n co nn ect or s f rom t he si de of t he

5. Loose n t he CRT cl amp by l ooseni ng t he t wo scr ews
on t he t o p r ear of t he shi el d .

6 . Push t he CRT f r om t he r ear , wh i l e p ul l i ng i t f r om t he
f r ont .

R emoval of t he CRT Shi el d

1 . Remove t he CRT.

2 . Di sconnect t he s h i el d f r om t he r ear b y l ooseni ng t he
scr ew wh i c h cl amps t he s hi el d t o t he r ear p anel .

3 . Di sconnect t he p i n connect or s f r om t he gr at i cul e
l i g ht ci r cui t boar d .

4. Remove t he t wo scr ews secur i ng t he sh i el d t o t he
f r ont panel .

5 . Pul l t he sh i el d out f r om t he f r ont .

To r e pl ace t he CRT an d s h i el d r ever se t hese pr ocedur es .

Guar d Box . The guar d box may be r emoved by t he f ol -
l owi ng pr ocedur e :

1 . Remove t he bot t om p anel f r om t he i nst r ument .

2 . Remove t he scr ews f r om t he bot t om of t he c hassi s
whi c h hol ds t he guar d box i n pl ace .

3 . Di sconnect t he MAX PEAK VOLTS an d t he PEAK
POWER WATTS swi t ches f r om t he f r ont p anel .

4 . Di sconnect connect or J 300 f r om t he guar d box .

5. Pul l t he guar d b ox out f r om t he bot t om of t he i nst r u -
ment .

To r epl ace t he guar d box, p er f or m t h i s p r ocedur e i n r e-
ver se .

Ci r cui t Boar d. Repl acement .

	

Most of t he component s
mount e d on t he ci r cui t boar ds can be r e pl aced wi t hout
r emovi ng t he boar ds f r om t he i nst r ument . Obser ve t he
sol der i ng p r ecaut i ons gi ven un der Sol der i ng Tec hn i ques i n
t h i s sect i on . I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± ci r cui t boar d i s damaged beyond r e pai r ,
ei t her t he ent i r e assembl y ( i ncl u d i ng al l sol der ed- on-
component s) or t he boar d onl y can be r epl aced . Par t num-

Mai nt e nance- Ty pe 576

ber s ar e gi ven i n t he Mec hani cal Par t s L i st f or ei t her t he
compl et el y wi r e d or t he unwi r ed boar d.

Use t he f ol l owi ng p r oced ur e t o r emove ± ci r cui t b oar d .

1 ± . To l i f t t he boar d f or mai nt enance or access t o ar eas
be neat h t he boar d , d i sco nnect t he p i n co nn ect or s wh i ch
mi ght i mpai r l i f t i ng .

1 b . To compl et el y r emove t he boar d d i sconnect al l t he
r emai ni ng p i n connect o r s .

2 . Remove al l scr ews h ol d i ng t he boar d t o t he c hassi s .

3 . L i f t t he ci r cui t boar d par t i al l y or al l t he way out of
t he i nst r u ment . Do not f o rce or bend t he boar d .

4. To r epl ace t he boar d , r ever se. t he or der of r emoval .
Cor r ect l ocat i on of t he pi n connect or s i s s hown i n F i gs . 4- 5
t hr oug h 4- 26 . Re pl ace t he p i n connect or s car ef ul l y so t hey
mat e cor r ect l y wi t h t he p i ns . I f f or ced i nt o p l ace i ncor r ect -
l y t he p i n connect or s may be d amaged .

CamSwi t ches. ‘ cam swi t c h an d i t s associ at ed ci r cui t
boar d f or ms an assembl y . I t i s suggest e d t hat mai nt enance
of ± cam swi t c h wh i c h i nvol ves se par at i ng t he t wo p ar t s of
t he assembl y be done onl y by ex per i enced t ec hni ci ans .

Removal of ± CamSwi t ch Assembl y .

1 ± . To r emove t he cam swi t c h assembl y f or mai nt en-
ance or access t o ar eas beneat h , d i sconnect onl y t hose p i n
connect or s wh i ch mi ght i mpai r l i f t i ng .

1 b . To compl et el y r emove t he assembl y di scon nect al l
t he p i n connect or s .

2 . Di sconnect t he swi t c h f r om t he f r ont p anel .

3 . Di scon nect t he ci r cui t boar d f r om t he r ear mount i ng
br ac k et .

• Ÿ¤•

The t h i n f i l m r esi st or s on some of t he cam swi t c h
assembl i es a r e br i t t l e . Do n ot bend t hem when
h an dl i ng .

Repl acement of ± CamSwi t c h Assembl y .

1 . Connect t he swi t c h t o t he f r ont p anel .

2 . Connect t he ci r cui t boar d t o t he r ear mount i ng
br ac k et .

• Ÿ¤•

Do not bend t he ci r cui t boar d wh i l e sec u r i ng i t t o t he
r ear mou nt i ng b r ac ket . I f t he ci r cu i t boar d must be
b ent t o secur e t he boar d t o t he r ear . mou nt i ng
br ac k et , r e- ad j ust t he r ea r mount i ng br ac ket .

3 . Reconnect t he pi n connect i ons t o t he pr oper p i ns
( see F i gs . 4- 5 t h r o ugh 4- 26) .

4- 1 1
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Rot ar y Swi t c hes . I ndi vi dual waf e r s or mechani cal p ar t s
of r ot ar y swi t ch es ar e nor mal l y not r e pl aceabl e . I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± swi t c h

i s def ect i ve, r epl ace t h e ent i r e assembl y . Repl acement
swi t c hes can be or der ed ei t her wi r e d or unwi r e d ; r ef er t o
t he E l ect r i cal Par t s L i st f or t he app l i ca b l e p ar t number .

Wh en r epl aci ng ± swi t c h , t ag t he l eads and swi t c h t er mi -
nal s wi t h co r r espondi ng i dent i f i cat i on t ags as t he l eads ar e
di sconnect ed . Then, use t he ol d swi t c h as ± gui de f or
i nst al l i ng t he n ew one . An al t er nat i ve met hod i s t o dr aw ±
s k et c h of t he swi t c h l ayout and r ecor d t he wi r e col or at
eac h t er mi nal . Wh en sol der i ng t o t he new swi t c h , be car ef ul

t hat t he sol der does not f l ow beyond t he r i vet s of t he
swi t c h t er mi nal s . Spr i ng t ensi on of t he swi t c h cont act can
be d est r oyed by excessi ve sol der .

Semi conduct or Repl acement . Semi cond uct or s sh oul d
not be r ep l aced u nl ess t hey ar e act ual l y def ect i ve . I f r e-
moved f r om t hei r soc k et s dur i ng r out i ne mai nt enance,
r et u r n t hem t o t hei r or i gi nal sock et s . Unnecessar y r epl ace-
ment or exchange of semi conduct or s may af f ect t he cal i br a-

t i on of t h i s i nst r ument . Wh en semi cond uct or s ar e r ep l aced,
chec k t he oper at i on of t hat par t of t he i nst r ument wh i ch
may b e af f ect e d .

POWER swi t ch must be t u r ne d of f bef or e r emovi ng
or r e pl aci ng t r ansi st or s .

Repl acement semi conduct or s s houl d be of t he or i gi nal

t ype or ± d i r ect r epl acement . F i g . 4- 2 s hows t he l ead con-

f i gur at i on of t he semi conduct or s 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 gur at i o ns whi c h

do not agr ee wi t h t h ose sh own h er e . I f ± semi conduct or i s

r epl aced by one whi c h i s made by ± d i f f e r ent manuf act u r er

t han t he or i gi nal , c hec k t he manuf act ur er ' s basi ng d i agr am
f or cor r ect basi ng . Al l t r ansi st or soc ket s i n t h i s i nst r ument

ar e wi r ed f or t he basi ng used f or met al - case t r ansi st or s . Use
si l i cone gr ease when r e pl aci ng t r ansi st or s wh i c h have heat
r a di at or s . Use si l i co ne gr ease when r e pl aci ng t r ansi st or s
whi c h have heat r a d i at or s or a r e mount e d on t he c hassi s .
Repl ace t he si l i cone gr ease when r epl aci ng t hese t r ansi st or s .

Handl e si l i cone gr ease wi t h car e . Avoi d get t i ng si l i -

cone gr ease i n t he eyes . Wash hands t hor ough l y af t er

use .

Rel ay Repl acement . Rel ays l i ke t he one on t he St ep

Gener at or ci r cui t boar d ( Tek t r oni x Par t • ¿ . 148- 0044- 00)
may be t ur ned ei t her di r ect i o n when connect e d t o t he ci r -
cui t boar d .

Fuse Repl acement . The power - l i ne f uses ar e l ocat ed on
t he r ear panel i n t he Vol t age Sel ect or Assembl y . See t he
el ect r i cal par t s l i st f or t he val ues of t he f uses .

Gr at i cul e Lamp Repl acement . The gr at i c u l e and r eadout
t i t l e l amps may b e r emoved f r om t he r ear of t he gr at i cul e
l amp ci r cui t boar d by l i f t i ng t he r et ai ner s f r om t he co nt act
of t he l amp an d pul l i ng t he l amp out f r om t he r ear .

4- 1 2

CAUTI ON

WARNI NG

Readout Lamp Repl acement . Use t he f ol l owi ng pr o-

ced ur e t o r e pl ace ± r eadout l amp :

1 . Remove t he bezel f rom t he Type 576 f r ont - panel .

2 . Pul l t he r eadout assembl y f r om t he i nst r ument .

3 . Remove t he met al cover f r om t he r eadout assembl y

whi c h has ± bu r n ed out l amp .

CAUTI ON

Do n ot l oosen or r emove h eat si nk s or r eadout shel ves
when r e pl aci ng r eadout l amps.

4. I f t he l amp t o be r epl aced i s connect e d t o one of t he
r ear r eadout l amp ci r cui t boar ds, di sconnect t he r eadout
l ogi c ci r cui t boar d f r om t he r eadout assembl y .

5 . Unsol der t he l amp l eads of t he bur ned out l amp f r om
t he bac k of t he r eadout l amp ci r cui t boar d . To det er mi ne
wh i ch l eads t o unsol der , l ocat e t he p i n on t he r eadout l ogi c

ci r cui t boar d whi c h per t ai ns t o t he bur ned out l amp, an d

f ol l ow t he col or - coded wi r e f r om t hat p i n t o t he r eadout

l amp ci r cu i t boar d .

6. Pul l t he r ead out l amp ci r cui t boar d ( and bl ac k pl ast i c

moun t i ng) f ar enough away f r om i t s h ol der t o r epl ace t he
damaged l amp an d r epl ace t he ci r cui t boar d .

7 . Sol der t he new l amp l eads t o t he r eadout l amp ci r cui t
boar d .

8. Repl ace t he r eadout l amp assembl y cover ( and r ead-

out l ogi c ci r cui t boar d i f r emoved ) .

Cer ami c Te r mi nal St r i p Repl acement . ‘ compl et e
cer ami c t er mi nal st r i p assembl y i s shown i n F i g . 4- 4 .

Re p l acement st r i ps ( i ncl ud i ng st uds) and spacer s ar e
su pp l i e d under separ at e par t number s . However , t he ol d
spacer s may be r e- used i f t hey ar e not damage d . The appl i c-
abl e Te k t or ni x Par t Nu mber s f or t he cer ami c st r i ps and
s pacer s used i n t h i s i nst r ument ar e gi ven i n t he Mechani cal
Par t L i st .

Not c h

I I I ¹.
ywwwwv , ÉÉÉÉÉy~;¹ , WÉÉÉÉÉ

Ch assi s Space r St ud Pi n

St ud

Fi g. 4- 4. Cer ami c t er mi nal st r i p assembl y .
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To r epl acezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± cer ami c t er mi nal st r i ps, use t he f ol l owi ng
p r oce dur e .

Removal .

1 . Unsol der al l component s and connect i ons on t he
st r i p . To ai d i n r e p l aci ng t he st r i p , i t may be advi sabl e t o
mar k each l ead or d r aw ± s k et c h s h owi ng t he l ocat i on of
t he component s and con nect i ons .

2 . Pr y or pul l t he damaged st r i p f r om t he c hassi s .

3 . I f t he spacer s come out wi t h t he st r i p, r emove t hem
f r om t he st ud pi ns f or use on t he new st r i p ( s pace r s shou l d
be r e pl aced i f t h ey ar e d amaged ) .

Re pl acement .

1 . Pl ace t he s pacer s i n t he c hassi s h ol es .

2 . Car ef ul l y p r ess t he st uds of t he st r i p i nt o t he s pacer s
unt i l t hey ar e compl et el y seat ed . I f necessar y, use ± sof t

mal l et an d t ap l i g ht l y, di r ect l y over t he st ud, t o seat t he
st r i p compl et el y .

The f ol l owi ng t wo t abl es s how per t i nent i nf o r mat i on about t he Test F i xt u r e I nt e r f ace l ocat e d on t he Ty pe 576 f r ont
panel . Thi s i n t er f ace co nsi st s of f our connect or s : J 360, J 361, J 362 an d J 363 ( see t he Test F i xt ur e Connect or s schemat i c i n
t he Di ag r ams sect i on) . I n Tabl e 4- 11, wher e ± pi n pr ovi des an out put or accept s an i n put l evel , t he ent r y l i st ed un der " t r ue"
or " f al se" i n d i cat es t he st at e of t he t er mi nal wh i ch p r oduces t he desi r ed l evel . I n i n d i cat i ng l ogi c l evel s, negat i ve l ogi c i s
used . ™ · negat i ve l ogi c, ± l owvol t age l evel ( t r ue) act i vat es t he

' D" V ¯ ¿ on É Ä

TEST F I XTURE I NTERFACE

F i g. 4- 5 . Component l ocat i ons and wi r i ng col or codes on 2 kV
Br i dge ci r cui t boar d.

3. I f t he st uds on t he new cer ami c st r i p ar e l onger t han
t hose on t he ol d one, cut of f t he excess l engt h bef or e t he
new st r i p i s p ut i n p l ace .

4 . Repl ace al ™ component s and co nnect i ons . Obser ve t he
sol der i ng pr ecaut i o ns gi ven under Sol der i ng Tec hni ques i n
t h i s sect i o n .

Tr ansf or mer Repl acement . The p ower t r ansf or mer and
t he col l ect or su pp l y t r ansf or mer i n t h i s i nst r ume nt ar e
war r ant ed f or t h e l i f e of t he i nst r ument . I f ei t her t r ans-
f or mer becomes def ect i ve, cont act your l ocal Te kt r oni x
F i el d Of f i ce or r e pr esent at i ve f or ± war r ant y r epl acement
( see t he War r a nt y not e i n t he f r ont of t hi s manual ) . Be sur e
t o r epl ace onl y wi t h ± di r ect r epl acement Te kt r oni x t r ans-
f or mer .

Recal i br at i on Af t er Repai r

Af t er any el ect r i cal component h as been r e pl aced, t he
cal i br at i on of t he associ at ed ci r cui t s houl d be c heck ed, as
wel l as t he cal i br at i on of ot her cl osel y r el at ed ci r cui t s .
Si nce t he Power Suppl y af f ect s al l ci r cui t s, cal i br at i o n of
t he ent i r e i nst r ume nt s houl d be c hec k ed i f wor k has been
d one i n t he Power Su pp l y or i f t he power t r ansf or mer h as
been r epl aced. The Per f or ma nce Chec k an d Cal i br at i on Pr o-
cedur e i n Sect i on 5 pr ovi des ± means of chec k i ng i nst r u-
ment oper at i on and ma k i ng n ecessar y ad j ust ment s .

f unct i on .

Cu r r ent Si nk i ng

Wh en t er mi nal acce pt s
cur r ent f r om ext er nal
ci r cui t .

Cur r ent So ur ci ng

When t er mi nal su pp l i es
cur r ent i nt o ext er nal
ci r cui t .

TABLE 4- 10

Mai nt enance- Type 576

Expl a nat i on of t he t e r ms Si nk and Sour ce

Cur r ent Si nk i ng

Wh en t er mi nal acce pt s
cu r r ent f r om ext er n al
l oad .

Cur r ent Sour ci ng

Wh en t er mi nal su pp l i es
cu r r e nt i nt o ext er nal
l oad.
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TABLE 4- 11

Test Fi xt ur e I nt er f ace

J 360 J 361 J 362 J 363

Pi n P i n Pi n P i n Descr i pt i on Per f or mance

I n put Si gnal L ogi c I nput cont r ol s i n di cat ed f unct i on . 25 Vmaxi mum

Level s saf e i np ut .

Tr ue Fal se

2 St ep Gener at or Dr i ve t er mi nal t o bet ween Pr ovi de ef f ect i ve open ci r cu i t .
Pol ar i t y I nve r t 0 V ( g r ou nd) an d +0 . 8 V. Ter mi nal must sour ce 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¼‘

Ter mi nal sour ces 5 mA or or l ess . Ter mi nal open ci r cui t
l ess i nt o ext er nal ci r cui t s . vol t age i s +3 V t o +5 V.

3 St ep Gener at or Dr i ve t e r mi nal t o bet ween .
Rea dout Of f 0 V ( gr oun d) and +1 . 5 V.

4 Bet a Reado ut Of f Te r mi nal sour ces 5 mA or

l ess i nt o ext er nal ci r cui t .
15 St ep Gene r at or Rea d-

out 10 § Mul t i p l i er

6 Ext er n al Ver t i cal Dr i ve t er mi nal t o bet ween P r ovi de ef f ect i ve o pen

Di s pl ay E nabl e 0 V ( gr ound ) an d +1 . 5 V. ci r cui t . Ter mi nal must so ur ce

1 Col l ect or Su pp l y Ter mi nal sour ces 50 mA 100 ¼‘ or l ess . Ter mi nal

DC Mode or l ess i nt o ext er nal ci r - open ci r cui t vol t age i s t he

cui t . +12. 5 Vsu ppl y .

7 Ver t i cal Rea dout Dr i ve t er mi nal i s bet ween Pr ovi d e ef f ect i ve open

Remot e Cont r ol 0 V ( gr ound ) an d +1 . 5 V. ci r cui t . Ter mi nal must sour ce

Ter mi nal sour ces 5 mA or 1 ¼‘ or l ess . Ter mi nal must

l ess i nt o ext er nal ci r cui t . sou r ce 1 ¼‘ or l ess .

Ch a n ges conver t i bl e Ter mi nal open ci r cui t vol t age

ver t i cal out put s t o i n put s . i s +3 Vt o +10 V.

8 Ver t i cal Reado ut Of f Dr i ve t e r mi nal t o b et ween P r ovi de ef f ect i ve open

9 Ver t i cal Rea dout i n 0 V ( gr oun d ) and +1 . 5 V. ci r cui t . Ter mi nal must sour ce

Vol t s Ter mi nal sour ces 5 mA or 1 ¼‘ or l ess . Ter mi nal open

l ess i nt o ext er nal ci r cui t . ci r cui t vol t age i s +3 V t o +5
10 Ver t i cal Rea dout 10 §

Mul t i pl i er
V.

19 Ext er nal Hor i zont al Dr i ve t er mi nal t o bet wee n P r ovi de ef f ect i ve o p en

Di sp l ay Enabl e 0 V ( gr ou nd) and +1 . 5 V. ci r cui t . Ter mi nal must sour ce

Ter mi nal sour ces 50 mA 100 ¼‘ or l ess . Ter mi nal

o r l ess i nt o ext er nal open ci r cui t vol t age i s t he

ci r cui t . +12. 5 V s upp l y

20 Hor i zont al Rea dout Dr i ve t er mi nal t o bet ween P r ovi de ef f ect i ve o p en

Remot e Cont r ol 0 V ( gr o und ) an d +1 . 5 V. ci r cui t . Te r mi nal must sour ce

Ter mi nal sour ces 5 mA or 1 ¼‘ or l ess . Ter mi nal open

l ess i nt o ext er nal ci r cui t . ci r c u i t vol t age i s +3 V t o

Ch anges conver t i bl e +10 V.

h or i zont al out put s i nt o

i nput s .
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J 360 J 361 J 362 J 363

Pi n Pi n Pi n P i n Descr i pt i on Per f o r mancezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
±

I nput Si gnal L ogi c

Level s ( cont )

Tr ue Fal se

21 Hor i zont al Readout Dr i ve t er mi n al t o bet wee n P r ovi d e ef f ect i ve o p en

Of f 0 V ( gr ou n d ) an d +1 . 5 V. ci r cui t . Ter mi nal must sou r ce

22 Hor i zont al R eadout Ter mi nal sour ces 5 mA or 1 ¼‘ or l ess . Ter mi nal open

i n Amps l ess i nt o ext er nal ci r c u i t ci r cui t vol t age i s +3 V t o +5

V.

Ou t pu t Si gnal Logi c I ndi cat es st at e of i nst r u ment oper at i on . E i t her Tr ue or

Fal se, d epend i ng on set t i ng of i nst r ument cont r ol s .

Tr ue Fal se

6 Negat i ve St ep Dr i ve t er mi nal t o bet ween P r ovi d e ef f ect i ve o p e n

Pol ar i t y 0 V ( gr oun d ) and +1 . 5 V. ci r cui t . Te r mi nal must si n k

Ter mi nal can si nk 50 mA or sour ce 100 ¼‘ or l ess .

or l ess f r om ext er nal l oad . Te r mi nal open ci r cui t vol t age

i s t he +12. 5 V su pp l y .

11 St ep Gener at or P r ovi de ef f ect i ve o p en

Ampl i t u de, 1 Í ' c i r cui t . Open ci r cui t vol t age

Deca de i s +3 V t o +5 V. Te r mi nal

12 St ep Gener at or must sour ce 1 ¼‘ or l ess .

Ampl i t u de, 1 Ã2 Wi t h ext er nal l oad r et ur ned

Deca de t o vol t age bet ween +5 V an d

+25 V, t er mi nal si nk s 0. 1
13 St ep Gener at or

¼‘ or l ess .
Ampl i t u de 2§

Swi t ch Posi t i o n

14 St ep Gener at or

Ampl i t u de 5§

Swi t c h Posi t i on

16 St ep Gener at or , 1( T4

or 1(f $ Decade or

Vol t s

2 Negat i ve Col l ect o r Pr ovi d e ef f ect i ve open

Swee p Pol ar i t y ci r cui t . Wi t h ext er nal l oad

3 15 V Range r et ur ned t o vol t age of +25 V

o r l ess, t er mi nal si n ks 0. 1
4 75 V Range

¼‘ or l ess .
5 350 V Range
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J 360 J 361 J 362 1363

Pi n Pi n Pi n Pi n Descr i pt i on Per f or mance

Conver t i bl e Out put s i ndi cat e st at e of i nst r ument oper at i on . Wh en conver t ed

Out put s t o i np ut s, t hey co nt r ol t he i nd i cat ed f unct i on .

Ver t i cal Logi c Ver t i cal out p ut s conver t e d t o i np ut s by Tr ue st at e at J 363 p i n 7

L evel s 25 V maxi mum i np ut vol t age .

Out put s I np ut s

Tr ue Fal se Tr ue Fal se

1 Ver t i cal 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÃ¹ Dr i ve t er mi nal ¡ r ¿ ½ i d e Dr i ve t er mi nal Pr ovi de ef f ect i ve

Deca d e 1 nf o r m- t o bet ween 0 ef f ect i ve op en t o bet wee n 0 open ci r cui t .

at i on V an d 1 . 5 V. ci r cui t vol t age . V an d +1 . 5 V. Te r mi nal must

2 Ver t i cal 1( “ – Te r mi nal ca n Te r mi n al op en ¤ e r m i · ± 1 sou r ce 1 ¼‘ or

Deca d e I nf or m- si nk 50 mA or ci r cui t vol t age so ur ces 5 mA l ess . Ter mi nal

at i on ™ ess f r om i s +3 V t o +5 or l ess i nt o o p en ci r cui t

± ext er nal l oad . V. Ter mi nal e Ç t e r · ± 1 vol t age i s +3 V
3 Ver t i cal 1 ( T

Deca d e I nf or m-
must sour ce 1 ci r cui t . t o +5 V .
¼‘ or l ess . I f

at i o n
e Ç t e r · ± 1

ci r cui t l oad i s

r et u r ned t o ±
½ ¿ ™ t ± g e

b et ween +5 V

an d +25 V,
t er mi nal si nks

0 . 1 ¼‘ or

l ess .

4 Ver t i cal 2X ¡ r ¿ ½ i d e Dr i ve t er mi nal Pr ovi d e ef f ect i ve

Swi t c h Posi - ef f ect i ve open t o bet ween 0 open ci r cui t .

t i on or 50 mV/ ci r cu i t vol t age . V an d +1 . 5 V. Open ci r cui t

DI V Def l ec- Op en ci r c u i t ¤ e r mi · ± 1 vol t age i s t h e

t i on Fact or vol t age . Open sour ces 50 +12. 5 V s upp l y .

5 Ver t i cal 5X ci r cui t vol t age mA o r l ess Ter mi n al must

Swi t c h Posi - of t he +12. 5 i nt o ext er nal sour ce 100 ¼‘ or

t i on or 125 V s Å Á Á™ y . ci r cui t . l ess .

mV/ DI V Ter mi nal must

DI V Def l ec- si nk or sour ce

t i on Fact or . 100 ¼‘ or

l ess .
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Mai nt enance- Type 576

4- 17

J 360 J 361 J 362 J363

P i n Pi n Pi n Pi n Descr i pt i on Per f or mance

Co nver t i bl es

( Cont )

Ver t i cal Logi c
Level s

Out put szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™ n put s

Tr ue Fal se Tr ue Fal se

13 Ver t i cal 1U- 3 ¡ r ¿ ½ i d e Dr i ve t er mi nal Pr ovi de ef f ect i ve

Lea kage ef f ect i ve open t o bet wee n 0 open ci r cui t .

c i r c Å i t . V an d +1 . 5 V . Te r mi nal must

Ter mi nal open ¤ e r mi · ± 1 sour ce 1 ¼‘ or

ci r c u i t vol t age sour ces 5 mA l ess . Te r mi nal

of +3 V t o +5 or l ess i n t o ex- ope n ci r c u i t

V . Ter mi nal
t er nal ci r cui t .

vol t age i s +3 V

must sour ce 1 t o +5 V.

¼‘ or l ess . I f

e Ç t e r · ± 1

c i r c u i t i s

r et ur ned t o ±

½ ¿ ™ t ± g e

bet ween +5 V

an d +25 V,
t e r mi nal si nks

0 . 1 ¼‘ or

l ess .

Hor i zont al Logi c Hor i zont al out p ut s conver t ed t o i n put s by Tr ue st at e at J 363, P i n

Level s 20 .

Out put s I nput s

Tr ue Fal se Tr ue Fal se

14 Hor i zont al 1( T1 Dr i ve t e r mi nal ¡ r ¿ ½ i d e Dr i ve t er mi nal Pr ovi d e ef f ect i ve

Decade I nf or m- t o bet ween 0 ef f ect i ve op en t o bet ween 0 open ci r cui t .

at i on V an d +1 . 5 V . ci r cui t vol t age. V and +1 . 5 V. Ter mi nal must

15 Hor i zont al 1( T2 Ter mi nal can Ter mi nal open ¤ e r mi · ± 1 so ur ce 1 ¼‘ or

Decade I nf or m- si nk 50 mA or ci r cui t vol t age sour ces 5 mA l ess . Ter mi nal

at i on l ess f r om i s +3 V t o +5 o r l ess i nt o o p en ci r c u i t

i s +3 Vext er nal l oa d . V . Ter mi nal e Ç t e r · ± 1 vol t age
16 Hor i zont al

must so ur ce 1 ci r cui t . t o +5 V.
Decad e Nega-

¼‘ or l ess . I f
t i ve Ex ponent

Cont r ol
e Ç t e r · ± 1

ci r cui t l oad i s

r et ur ned t o ±

½ ¿ ™ t ± g e

bet ween +5 V

a nd +25 V,
t er mi nal si nks

0 . 1 ¼‘ o r

l ess .
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szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¹
¹
¹
¹
¹
¹
¹
¹
¹
¹
¹
¹
¹
¹
¹
¹
¹
¹

Mai nt enance- Type 576

J360 J361 J 362 J 363
Pi n Pi n P i n Pi n Desc r i pt i on Per f or mance

Co nver t i bl es

( Cont )

Hor i zont al Logi c
L evel s

Out put s ™ np ut s

Tr ue Fal se Tr ue Fal se

17 Hor i zont al 2§ ¡ r ¿ ½ i d e Dr i ve t er mi nal Pr ovi de ef f ect i ve

Swi t c h Posi t i on ef f ect i ve open t o bet ween 0 open ci r cui t .

or 200 mV/ DI V ci r c u i t vol t age . V and +1 . 5 V. Open ci r cui t

Def l ect i on Fact or Op e n ci r cui t ¤ e r m i · ± 1 vol t age i s t he

i s t h e 50 +12. 5 V su p pl y .vol t age so ur ces

18 Hor i zont al 5§ + 1 2 . 5 V . mA or l ess Ter mi nal must

Swi t c h Posi t i o n Ter mi nal must i nt o ext er nal sour ce 100 ¼‘

or 50 mV/ DI V si nk or sour ce ci r cui t . o r l ess .

Def l ect i on Fact or 100 ¼‘ or

l ess .

Power Su pp l y Out put s Recommended maxi mum r at e of l oad cur r ent c hanges : 1 mA/ ¼

18 +5 V Maxi mum l oad 100 mA

19 - 75 V Maxi mum l oa d 15 mA

20 +100 V Maxi mum l oa d 25 mA

21 - 12. 5 V Maxi mum l oa d 100 mA

22 +12. 5 V Maxi mum l oad 500 mA

23 Gr ound

1 AC Power

Col l ect or Su pp l i es

6 Saf et y I nt er l oc k Nor mal l y open- ended . Can be wi r e d f or by pass on 75 Van d

Bypass 350 V r a nges . +12. 5 Vpr esent when bypassed r ange i s sel ec-

t ed .

7 Saf et y I nt er l oc k Open ci r cui t on 15 V r a nge . - 12. 5 V on al l ot her r anges . I f

gr ound ed , act i vat es col l ect or power su pp l y .

24 Loopi ng Compensat i on Ca p aci t i ve coup l e d t o Col l ect or Su p pl y out p ut .

15, 16 Col l ect or Su pp l y Out 15 VRange : 10 ‘ cont i nuous p ea k cur r ent .

32 75 V Range : 2 ‘ cont i nuous p ea k cur r ent .

350 V Range : 0. 5 ‘ cont i nuous p ea k cu r r ent .

1500 V Range : 100 mAcont i nuous pea k cur r ent .

13, 28, Col l ect or Cur r ent Ret ur ns f or al l col l ect or c ur r ent s as wel l as 15 VAC and 75 V

29 Ret ur n AC Power .

4- 18 Ÿ
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Mai nt enance- Type 576

J 360 J 361 J 362 J 363
Pi n P i n Pi n Pi n Descr i pt i on Per f or mance

Col l ect or Suppl i es

( Cont )

7 Ret ur n f or 350 VAC
Power

18, 15, 15 V, 75 V, 350 VAC Sel ect ed by f r ont panel swi t c h . Same cur r ent l i mi t s as Col l ec-
16 Power Out f or Su pp l y out put on J 1, Pi ns 15, 16, 32 .

St ep Ge ner at or

1 St e p Gener at or Out put

7 Pl us or Mi nus 1/ 2 V/ Pl us or mi nus hal f vol t per st e p r egar d l ess of AMPL I TUDE
St e p Out put swi t c h set t i ng . Ser i es r esi st ance of 470zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA© .

8 Pul se Out put 300 ¼s o r 80 ¼s pul ses, +12 V amp l i t u de, i n pul sed mode
onl y . Ser i es r esi st ance of 470 © .

Se n si ng

5 Swi t c he d Gr oun d Gr ound i n NORMan d DC Mo des ; open i n LEAKAGE.

8 L oo p i ng Compensat i on Sensi ng i nt o Ver t i cal Amp l i f i er .

9, 10, Cur r ent i n

26

11, 12 Cu r r ent out
27

17 Base Vol t s

25 Emi t t er Vol t s

31 Col l ect or Vol t s

Di spl ay Amp l i f i er

Ext er nal I nput s

11 Di f f er e n t i al :

Negat i ve ver t i cal i n put . Act i vat ed by Tr ue st at e at
J 363, Pi n 6 .

12 Posi t i ve ve r t i cal i n put . Act i vat e d by Tr ue st at e at

J 363, Pi n 6 .

23 Negat i ve h or i zont al i n put . Act i vat e d by Tr ue st at e
at J 363, P i n 19 .

24 Posi t i ve h or i zont al i npu t . Act i vat ed by Tr ue st at e
at J 363, P i n 19 .
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Mai nt enance- Type 576

J 360 J 361 J 362 J 363

P i n Pi n Pi n Pi n Descr i pt i on Per f or mance

I nput Requi r ement s

( Cont )

Maxi mumSaf e Over - Equi val ent of p l us or mi nus 12 di vi si ons of def l ect i on,

l oad depen di ng on wh i ch ampl i f i e r sensi t i vi t y i s sel ect e d by

l ogi c swi t c hi ng .

I nput Of f set Cur r ent 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA· ‘ or l ess

Noi se 300 ¼V or l ess or 100 Á‘ or l ess .

Res ponse Ti me 20 ¼s or l ess t o set t l e wi t h i n 2° /¿ of f i nal val ue wi t h st ep

i n put .

Common Mode At l east 100 : 1 at 1 kHz or l ess .

Re j ect i on

Maxi mum Common 5 t i mes t he def l ect i on f act or .

Mode I n put

I n put I mpedance At l east 100 œ© par al l el ed by app r oxi mat el y 70 p F .

Def l ect i on Fact or s

Ver t i cal 25 mV/ d i vi si on n or mal ; 50 mV/ di vi si on wi t h T r ue I n put

at J 363, P i n 4 ; 125 mV/ d i vi si on wi t h Tr ue I nput at J 363,

P i n 5 .

Hor i zont al 100 mV/ d i vi si on n or mal ; 200 mV/ d i vi si on wi t h T r ue I n put

at J 363, P i n 17 ; 50 mV/ d i vi si on wi t h Tr ue I np ut at J 363,

P i n 18 .
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F i g . 4- 6. Component l ocat i ons on St ep Gen cir c ui t boar d .

Mai nt enance- Type 576

R194-+, ~.

	

4j ; ~, . R128%,

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Á133.

R1 3( )

~—134F=*

R 195, . µ R132 ¹
Q130;

C194 . C13zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" 1

D251t ~ ^, ; _ . . š

< U~ "18 .

	

. # R29 • ¯
3

P. 147s ~ C296-
. , _ .
48 Ä- _. - R246+

¹ R 2.

	

-
µ254º

~ . , e, R' <' 53
“ ” . . ¹ ¹ ¹ ¹ ½

11 µ

	

,

	

± , ÃC110 - R124-
0117

+
' R 120

R121 * ~ I OW ~Åµ R119 *
0 R108, ± R117sw

R 123~
i
~' =D116 ,

1 10
+¹ - R89 * _

090. *
Á

89=`
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Mai nt enance- Type 576

' AC' shi el d f or ' AB'

' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ ’ ' gmon Éht

' ‘ ‘ ' r ed on ½- ¿

' ' § ' bl k on wht
' W'

¿r · on wht

' V'
bl k - r ed on wht

' U' bl k - b ÄÀon wht

' ¤ ' gr n on ÉhÄ
' 5' ye1 on wht

' R' gr y on wht

‘ —' bl k - vi o on Éht

' ‘ ™' br n on whi

- ' ‘ J' bl k - 9r · on vvht

' ‘ š ' b l k - gr · on Éht

' D' vi o on wht

' • ' b l k- o r n on wht

4- 22

F i g. 4- 7 . Wi r i ng col or s code on St ep Gen ci r c ui t boar d.

www.valuetronics.com



~1

	

4 ~ . . 5

' S' Br n on vv h t - J
Bi k - o r n on " , ht

' Q' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ ™Å on vvht

Gr n on vvht ( Coax)

Red on vv h t

“
- - ' G' Bl k - h ! ¹ ¹ on vvht

Fi g. 4- 8 . Component l ocat i o ns and wi r i ng col or codes on St e p Gener at or Ampl i t ude ci r cu i t boar d .

NOTES

Mai nt enance- Type 576
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Mai nt enance- Type 576

Fi g. 4- 9 . Component l ocat i ons and wi r i ng col or codes on St ep Gen Of f set ci r cui t boar d .

NOTES
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Fi g. 4- 10 . Component l ocat i ons and wi r i ng col or codes on St ep GezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA· Pul se ci r c ui t boar d.

NOTES

Mai nt enance- Type 576

' • ' B l k - ³ e1 on

' F' B l k- br n on É

' G' V¯ ¿ on wht

Gr n on

Gr n on vv h t

t

www.valuetronics.com



Mai nt enance- Ty pe 576

F i g . 4- 11 . Component l ocat i ons and wi r i ng col or codes on St ep Gen Rat e cir cui t boar d .

NOTES

Br n on r e d

' C' Bl k- b l u onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÉ

’ ™Å on wht

B l k - or n on É

Bl k - yel on

' G' ’ ™k- ½̄ ¿ on É

R ed on vv ht

Yel on É

Or n on

www.valuetronics.com



' D' Vi o on wh t ` zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ' Bl k - r ed on wh t

' C' Gr y on wh t

' ’ ' Gr n on wh

' ‘ ' ’ ™Å on wh

' § ' ’ ™

' V' Red on wh t -

WShi el d

' ¤ ' Bl k - gr y on wh t

' F' ’ ™k- or n on wht

' G' Or n on wht ( Coax)

' —' Gr n on wh t

' ( 2' B l k
' R' ’ l Åon wht

- ' S' Shi el d

' U' Bl k - gr y on wht

Fi g . 4- 12 . Component l ocat i o n and wi r i ng col or codes on Ver t Cur r en t / Di v ci r cui t boar d.

Mai nt enan ce- Ty pe 576

' • '
B l k - ³ e» on wh t

' Ÿ ' Bl k - g r n on wh t

' ¡ ' ’ ™k - gr y on wh t

4- 27
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Mai n t e n an ce- Ty p e 576

` zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ ' BI k on wh t

' F' Bi k -¥e™ on wh t' • '
’ l k -¿r · on wht

' 0' Bl k - r ed on wh t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
� C' Bl k - b¹ · on Éh Ä

' B'

	

V i o on wh t
“ " ¥ on wh t

' Ÿ ' B l k - gr y on wht

' G' Bt k

' —' Gr y or )
' 1' 8 I k- vi o on wh t '

' J ' Yet or wht

' š ' ’ r · on wht

' L' Gr n on wht

' › À ' Or n on wh t ', ' • '
’ ™k ,

Fi g. 4- 13 . Component l ocat i ons andwi r i ng col or codes on —¿Ä¯ z Vol t s/ Di v ci r cui t boar d.
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Mai nt e nance- Type 576

Br n on wht

' S' Red- 6zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™Å on ÉhÄ

' ¤ ' Yel on wht

' U' Yel on wht

V' B l k - o rn on Éht

' W' Red on wht

Br n- r ed on wht

Yel on wht

' ’ ' Ÿr À on wht

' C' Red on vi o

' D' B l k - o r n on wht
' • ' B l k - yel on wht

' F' B l k on wht

' G' Br n on wht

' —' R ed on wht

' ™' Gr n on wht

' J' Bl k- b r n on wht
' š '

“ ± r ¥ on Éht

' L' ’ ™Å on ÉhÄ

' œ' Vi o on wht

' • ' ’ r · ¿À r ed

' Ÿ' Br n on wht

' ¡ ' Red on wht

F i g. 4- 14. Component l ocat i on and wi r i ng col or codes on Di spl ay Swi t chi ng ci r cui t boar d .

NOTES

www.valuetronics.com



Mai nt enance- Type 576

Fi g . 4- 15 . Component l ocat i ons and wi r i ng col or codes on Di spl ay Of f set ci r cui t boar d .

NOTES
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06_~, 1 C

06- 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ iÅ 0633 ’

Æ
` `

Ÿ• ¯ 33 ‘

. ). ow

D( 3 30 0- i i Agmm

—631, ° cL , 0660m

Di 54
‘ D6- 4-

R636

R636zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" )
7 ¡ 510

Fi g. 4- 16 . Component l ocat i ons on Di spl ay Amp ci r cu i t boar d .

NOTES

- ¿

Mai nt enance- Type 576
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Mai nt enance- Type 576

' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ ‘ ' Gr n on r ed

' – ' B I k - gr y on

' ¥ ' ’ Ik on r ed

' § ' B lk - ½̄ ¿ on

' U' B l k on vi o

' V' B I k

' É' B I k

' G' B I k - bI u on Éht

' —' ’ ™k - gr · on wht

- ' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ' ’ ™± on wht

Fi g . 4- 17 . Wi r i ng col or codes on Di spl ay Amp ci r cui t boar d .

NOTES
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¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Fi g. 4- 1 8 . Component l ocat i ons on Readout ™· t eÄµ¿· · ci r cui t boar d.

Mai nt ena nce- Type 576
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Mai nt enance- Type 576

h l k on

' \ ! ' b l u onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÉ ! ¯ Ä

' U' gr · on vvht

'¤ ' ½̄ ¿ on vvht
' ¡ ' ½- ¿ on vvht

' Ÿ' bl k - r ed on

' Fi ' r e d on vvht

I S' bi k - br n on wh t

' ‘ • ' ½- ¿ on vv h t

'AC' r ed- g r n on wt -
' AD' bl k - yel on Éh Ä

WI T bl k- gr y on who" ,
' bl k - gr v on Éh

' AQ' bt k on v i o

' AR' r ed on br n -

' AS' bi k

' 9 K'

' BG' b l u on wh t

' ’ Ÿ ' r e d on wht

wh t

' BL' b r n vi o on vvht

Fi g . 4- 1 9 . Wi r i ng col or codes on Readout I nt e r comci r cui t boar d .

r ed on vvht

' • ' b r n on wht

' œ' yet on wht

' L' ½̄ ¿ on wht '
' š ' bl Å on wh t

' 2` bl k- Ÿr À on wht
' ¥ ' bi k - r ed on wh t

' § ' gr y on Éht
- ' ‘ ‘ '

v i o on Éht

' AL' b i k- ye l on vvht
' ‘ œ' b l k - gr y on vvht

' ‘ š ' bi k - ¿r · on É h Ä
' AY b i k - r ed on Å½hÄ
' ‘ ™ bl k - ¯ Ç· on wh t

' ‘ —' b l k - b l u on vvht

' AG' br r ¹ on wht

	

•
' ‘ ¡ ' r ed- yel on wh t 1

' AO' r ed- or n on wht
; ' ‘ • ' br n- gr y on wht ' ,

" AY' br nb l u on wh t

' AZ' b l k on r ed '

' ’ ‘ ' bl k- o r n on wht
' BC' br n- o r n on wht "
' BB' ½̄ ¿ on wht
' BF' br n- r ed on wht '

' ’ • ' gr y on wh t

' BY br n- yel on wh t
' BV yet on wh t

' ’ • ' br n- gr n on wht
' BM' or n on wht '

' ’ ¡ ' b r n- bl u on wht
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Mai nt enance- Type 576

Fi g. 4- 20 . Component l ocat i ons on Readout Logi c ci r cui t boar d .
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Mai nt enance- Type 576

4- 36

Fi g. 4- 21 . Wi r i ng col or codes on Readout l ogi c ci r cui t boar d.
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Br n f r om ' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAœ'

' • '

B1042 bl k- bl u on

vvht f r om ' • '

B1041 bl k- vi o on
wht f rom' D'

’ 1023 yel on vvht

f r om ' AC'

B1022 bl k- bl u on

wht f r om' AG'

’ 1021 bl k - vi o on

vvht f r o¹n ' A F'

’ 1003 gr y on wh

f r om ' AQ'

81002 b l k - b l k ¿

vvht f r om ' AT'

Fr ont Boar d

Br n f rom ' AO

AP'

	

\

	

f r om ' AD'

Fr ont Boa r d

’ 1024 9r · on wht
r om' R'

’ 1024 gr n on wht

Ver t i cal

’ 1027 b l k- ¿r · on
vvht f rom' S'

’ 1026 br n on wht

f rom' AB'

5 1025 r ed on wht

f rom' AA'

B1045 r ed on ,

f r om' t '

B1026 br n on

f r om ' AN'

Hor i zont al¿· t ±1 Readout Lamps

’ 1047 ¿ r· on wht

f r om ' C'

	

’ 1052 b ™k - b ¹ · ¿À - - '

	

~f

	

’ 1054 b l k - r ed on

At f r om
' —'

’ 1046 br n on vvht
f r om ' K'

’ 1027 ¿¹ · on wht

f r om' AE'

’ 1025 r ed on Éht

	

’ 1031 b l k - ³ e ™ on~

	

` ` Br n f rom ' AO' o r
r om ' ‘ œ'

	

wht f r om ' AK'

	

~~_

	

' AP'

’ 1014 r e d on wht
Br n f r om ' BB' or	 81004 b l k - o r n on

	

’ 1010 b l k on wht f r om ' ‘ – '
' BC'

	

%wht f rom' AV'

	

f rom' ’ • '

	

¯

	

t g1017 bl kr ed- on

’ 1001 ½̄ Á on wht = - -

f r om ' ’ ™'

’ 1007 b i k - yeI

wh t f r om' AR'

B1006 bl k - b r n

wht f rom ' A U'

¿

on

’ 1005 b i k- red on

wht f r om 'AS'

e

St eps Readout Lamps

Bet a Reado ut Lamps

’ 1032 bl k-br n on

vvht f r om' ‘ ™ '

B1029 bl k - g r n ¿· -
wht f r om' A L'

’ 1012 yel on wht -

f r om ' AX'

’ 1009 b l k- vi o ¿

wht f r om ' ’ —'

’ 1008 vvht f r omzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" ’ 1031 b t k- yeI on- -

	

-
Jr n f r om ' P'

wht f r om' Y'

	

I Q,

’ 1011 ¿r · ¿+ ¹ vvht
f r om ' AY'

Rear Boar d

" r at Dual

Fi g . 4- 22 . Component l ocat i ons and wi r i ng col or codes on Readout Lamp ci r cui t boar ds .

Mai nt enance- Type 576

’ r À f rom ' BB' or

' BC'

81034 bl k - r ed on'

~½ht f r om' § '

B1053 bl k- or n on

wh t f r om ' F'

¹ · f r om
' • '

’ 1034 b l k - r ed

wht f rom' AY

’ 1033 b i k - o r n

wht f r om' ‘ —'

wht f r om ' ’ G'

’ 1016 b l k - bl u

wht f rom' BD'

’ 1013 gr n on
f r om ' ’ ‘ '

’ 1015 b™Å on

f r om' BF '

on

on

4- 37
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Mai nt enance- Type 576

4- 38

F i g. 4- 23 . Component l ocat i ons and wi r i ng col or codes on L. V. Rect i f i er s ci r cui t boar d.
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' D' ’ I k on Éh£

' F' ’ l k on r ed'

' G'
Gr y on wht

' —' br n- vi o on r ed

' ™ ' Bl k on vi o

- ' J' bl u on wht '

r ed on v i o

. ' L' vi o on wht

' • ' o r n on wht

Fi g. 4- 24 . Component l ocat i ons and wi r i ng col or codes on L. V. Regul at or ci r cui t boar d.

Mai nt e nance- Typ e 576

- ' 0' bl k- gr y on r ed

` ¡ ' b i k - gr n on wh t

' S' bl k - vi o on r ed

' Q' b™k on r ed

' ¤ ' yel on wh t

° ' U' Br n'

- ' V' ’ ™k

' W' r ed on wh t

' i ( ' b“ · - wh t on r ed

' ¥ ' br n- g· on r ed

' – ' or n on r ed
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Mai nt enance- Type 576

Gr at i c u l e Lamp s

Readout Lamp

Fi g. 4- 25 . Component l ocat i ons and wi r i ng col or codes f or GzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÄat . Lamps and Readout Lamp ci r c ui t boar ds .

NOTES
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Mai nt enance- Type 576

' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ ‘ ' ½+¿ on wht

' – ' ¿r · on wht

`¥ ' r ed on wh t

C8
R 889{ _`

R869' ' *

¼, R866 ¼

	

Q8` ~9

- R368 wr QS$¿
“

	

!

	

. : -

	

±¹ D£ ; 5y Â.

°J ' b l k - vi o on wht

' š ' gr n on r ed

' L' b l k - gr y on vv ht ,

- ' œ' b l k on vi o

' • ' br n on r ed

- ' Á ' r ed on ½+¿

- ' ¡ ' b l k on wh t

' 0'
bi k - br n on wht

Fi g. 4- 26 . Component l ocat i ons and wi r i ng col or codes on —. V. Power Supp l y cir cui t boar d .

NOTES
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SECTI ON5

PERFORMANCE CHECK/ CAL I BRATI ON

Gener al

Ch ange i nf or mat i on, i f any, af f ect i n g t h i s sect i on wi l l be f oun d at t h e r ear of t h e manual .

Th i s combi ned per f or mance c h ec k an d cal i br at i on p r oce-

dur e p r ovi des bot hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± met h od of compar i ng t h e i nst r ument t o

per f or mance r equi r ement s gi ven i n t h e Speci f i cat i on sect i on

an d ± met h od of a d j ust i ng any i nst r ument c h ar act er i st i cs

wh i c h do not meet t h i s speci f i cat i on . ‘ per f or mance c h ec k

an d cal i br at i on r ecor d i s i ncl u de d at t h e begi nni ng of t h e

pr oce dur e f or use as ± c h ec k l i st t o ver i f y co r r ect cal i br at i on

an d o per at i on of t h e Ty pe 576 or as ± gui de f or qui c k

cal i br at i on by an exper i ence d cal i br at or .

Th e Ty pe 576 s h oul d be ch ec k ed an d r ecal i br at e d af t e r

each 1000 hour s of oper at i on or at l east once ever y 6 mont h s

t o ensur e t h at i t i s oper at i ng p r o per l y . I n a dd i t i on, por t i ons

of t h e i nst r ument wi l l r equi r e r ecal i br at i oni f component sar e

r e p l ace d or ot h er el ect r i cal r e pai r s ar e ma de .

The st e p by st ep i nst r uct i ons i n t h i s p r ocedur e f ur ni sh an

or der l y appr oac h t o t h e i sol at i on of possi bl e mal f u nct i o n s

a n d t h us ser ve as an ai d i n t r o u bl esh oot i ng t h e i nst r ument .

Any mai nt enance t h at i s known t o be needed s h oul d be

per f or med bef or e st ar t i ng t h e cal i br at i on pr oced ur e . I f any

t r oubl es become a ppar ent dur i ng cal i br at i on, t h ese al so

s h oul d be cor r ect e d bef or e pr ocee d i ng . Repai r a nd ser vi ci ng

i nf or mat i o n i s gi ven i n t h e Mai nt enance sect i on .

Equi pment Requi r ed

The f ol l owi ng ( or eq ui val ent ) i t ems of e qui pment ar e

r e qu i r e d f or ± comp l et e cal i br at i on of t h e Ty pe 576 . Th e

e qui pment i s i l l ust r at e d i n F i g . 5- 1 . I f subst i t u t e equi p ment i s

used , i t s accur acy must excee d t h e t ol er ances t o be measur ed

by at l east 4 t i mes i n or der t o ma k e an accur at e measu r ement .

I f t h e t ol er ance t o be measur ed i s l ess t h an 1 ° /¿ , t h e accur acy

of t h e t est e qui pme n t must excee d t h e t ol er ance by at l east

10 t i mes .

1 . Test osci l l osco pe, Te k t r oni x Ty pe 547 wi t h Ty pe W

Di f f er ent i al Compar a - t or Pl ug- I n Uni t . Mi ni mum al t er nat e

r e qu i r ement s : Ban dwi d t h f r om DC t o 100 kHz ; swee p r at es

f r om 0 . 2 ms/ cm t o 5 ¼s/ cm; ve r t i cal def l ect i on f act or s

f r om 1 mV/ cm t o 500 mV/ cm; accu r acy of vol t age

measur eme n t wi t h i n 3° /¿ ; i nt er nal compar i son vol t age p r o-

vi ded wi t h accur acy of 0 . 5%; AC an d DC ver t i cal i n pu t

cou p l i ng; i nt er nal t r i gger i ng .

2 . Ty pe 576 Cal i br at i on Fi xt ur e ( Te k t r oni x Pa r t • ¿ .

067- 0599- 00) .

3 . Var i abl e aut ot r ansf or mer ( e . g . , Gener al Rad i o, Var i ac

Ty pe VJ 10MT3W) . Mi ni mum r e qui r ement s : Out put vol t age

Ty p e 576

var i abl e f r om90 t o 136 vol t s AC RMS f or 11 5- vol t oper at i on

or f r om 180 t o 272 vol t s AC RMS f or 230- vol t o per at i on ;

out put power r at i ng at l east 305 wat t s . I f moni t or vol t met er

i s not i ncl u de d , separ at e ACvol t met er i s r eq ui r e d .

4 . DC vol t met er ( e . g . , F l uk e Model 801B d i f f er ent i al

vol t met er or sui t abl e d i gi t al vol t met er ) . Mi ni mum r e qui r e-

ment s : Vol t age r ange f r om 0 vol t s t o 250 vol t s ; basi c accur a-

cy wi t h i n 0 . 6%¿ ; accur acy wi t h i n 0 . 05%at - 75 vol t s .

5 . DC Vol t met er - Hi g h Vol t age ( e . g . , Tr i p l et t Mo del 630

NA) . Re qui r ement s : Measur e - 5000 vol t s, accur acy wi t h i n

3° /¿ .

6 . 1 § t est p r obe, Te k t r oni x P601 1, wi t h BNC connec-

t o r s . Te k t r oni x Par t • ¿ . 010- 0193- 00 .

7 . 42 i nc h coaxi al cabl e . Ch ar act er i st i c i mpedance ap-

pr oxi mat el y 93 ©; BNC con nect o r s . Te k t r oni x Par t • ¿ .

012- 0075- 01 .

8 . 4 i nc h pat c h cor d . St andar d banana p l ugs at eac h en d .

9 . Pl ast i c sc r ewd r i ver t ype a d j ust ment t ool . Te k t r oni x

Par t • ¿ . 003- 0000- 00 .

10 . Smal l scr ewdr i ver .

PERF ORMANCE CHECK/ CAL I BRATI ON
RECORDAND I NDEX

T h e f ol l owi ng abr i dged per f or mance c h ec k an d cal i br a-
t i on p r oce dur e has been pr ovi ded f or use as ± r ecor d of
per f or mance ch ec k an d / or cal i br at i on or as ± gui de f or an

exper i enced cal i br at or . I t may al so ser ve as an i n dex t o l ocat e

± par t i cul ar st e p i n t h e pr ocedur e .

Ty pe 576, Se r i al • ¿ .

Per f or mance Ch ec k/ Cal i br at i on Dat e

Ch ecke d/ Cal i b r at ed by

POWER SUPPLY

1 . Ad j ust - 75- Vol t Su pp l y

	

Page 5- 5

Ad j ust R721 f or - 75 vol t s -10 . 375

vol t s .

2 . Ch ec k Ot her Power Su pp l y Vol t ages

	

Page 5- 5

See comp l et e p r oce dur e f or S peci f i ca-

t i ons .
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5- 2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Ÿ

Per f or ma n ce Chec k / Cal i br at i on- Type 576

3 . Ch ec k Power Su ppl y Regul at i on Page 5- 5 20 . Ch ec k Hor i zont al an d Ver t i cal Di s p l ay- Page 5- 14

Ch ec k f or t ot al o ut put noi se an d l i n e e d Noi se

f r eq uency r i ppl e pea k t o pea k . See com-

p l et e p r oce dur e f or speci f i cat i ons . STEP GENERATOR

21 . Ad j ust Zer o Cr ossi ngs an d St e p Del ay Page 5- 16

CRT AND READOUT
Ad j ust R8 an d R24 .

4 . Ad j ust CRT Cont r ol s Page 5- 6

Ad j ust ’ 891, Ast i gmat i sm, ’ 897, Tr ace 22 . Ad j u st Zer o St ep Level Page 5- 17
Rot at i on, 8685, Or t h ogonal i t y, and Ad j ust R 224, R97 an d ’ 127 .
R893 Geomet r y .

23 . Ad j ust St ep Amp l i f i er Gai n Page 5- 17
5 . Chec k CRT Cont r ol s Page 5- 8 Ad j u st R113, R86 an d R85 .

Chec k GRATI CULE I LLUM, I NTEN-
SI TY and F OCUS cont r ol s . 24 . Ad j u st Cur r ent Bal ance Page 5- 18

Ad j ust 8243 .
6. Chec k Rea d out Page 5- 8

Chec k READOUT I LLUM cont r ol , an d 25. Chec k St ep Gener at or Accur acy Page 5- 18
f i ber - o p t i c r ead out , an d ² o r gm.

26. Chec k Of f set Mu l t i p l i er Page 5- 19
DI SPLAY AMPL I F I ERS

7 . Ad j ust Bal ance of Hor i zont al Di spl ay Page 5- 9 27 . Chec k Maxi mum Cur r ent Out p ut i n Page 5- 19

Amp l i f i er Cur r ent Mode

Ad j ust R681, R650 an d R645 .
28 . Chec k Rever se Cur r ent an d Vol t age Page 5- 19

8 . Ad j u st Bal ance of Ver t i cal Di s p l ay Page 5- 10 L i mi t s

Amp l i f i e r
Ad j ust ’ 581, 8550 and 8545 . 29 . Chec k Maxi mum Vol t age i n Vol t age Page 5- 20

Mode

9 . Ad j ust Hor i zont al CRT Gai n Page 5- 10
Ad j u st 8692 . 30 . Chec k Shor t Ci r c u i t Cur r ent L i mi t i ng i n Page 5- 20

Vol t age Mod e

10 . Ad j ust Ver t i cal CRT Ga i n Page 5- 10
Ad j u st ’ 592 . 31 . Chec k Mi scel l aneous St ep Gener at or Page 5- 20

But t ons

11 . Ad j ust Ver t i cal and Hor i zont al Magni - Page 5- 10
f i er COLLECTORSUPPLY

Adj ust R573 an d R673. 32 . Chec k Col l ect or Supp l y Pol ar i t y and Page 5- 22
Ri pp l e

12 . Ad j u st Hor i zont al Di sp l ay Amp l i f i er Page 5- 11
33 . Chec k Col l ect or Su pp l y Pea k Vol t ages Page 5- 22

Gai ns
Adj ust R 636, R638, R641 an d R512 . and Cur r ent s

13 . Ad j u st Ver t i cal Di s p l ay Amp l i f i er Gai ns Page 5- 11
34 . Chec k I nt er l oc k Syst em Page 5- 23

Ad j u st R536, ’ 538 a nd R541 . Pr ot ect i ve box must be used i n t he 75,

350 an d 1500 vol t r a nges .

14 . Ad j ust Hor i zont al Compensat i on Page 5- 11

Ad j ust C433 . 35 . Ad j u st Loop i ng Comp ensat i on Page 5- 23

Adj u st C301, C341, C339 an d LOOP-

15 . Chec k Hor i zont al an d Ver t i cal Posi - Page 5- 12 I NGCOMPENSATI ON cont r ol .

t i oni ng
36 . Chec k and Adj ust Loop i ng Compen- Page 5- 24

16 . Chec k ZERO, CAL and DI SPLAY I N- Page 5- 12 sat i on

VERT But t ons Ad j u st LOOP I NG COMPENSATI ON

cont r ol .

17 . Chec k Hor i zont al and Ver t i cal Di s p l ay Page 5- 13
PERFORMANCE CHECKANDOf f set and Magni f i er
CAL I BRATI ONPROCEDURE

18 . Chec k Hor i zont al Di sp l ay Acc ur acy Pages- 13 The f ol l owi ng p r oced ur e i s ar r ange d t o al l ow: ( 1) Chec k -

i ng of t he p er f or mance of t he Ty p e 576 wi t h r espect t o

19 . Chec k Ver t i cal Di spl ay Accur acy Page 5- 14 t ol e r ances gi ve n i n Sect i o n 1 ; ( 2) compl et e or par t i al adj ust -
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ment of t he Ty pe 576 i nt er nal cont r ol s wi t hout zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± compl et e

per f or mance chec k , or ( 3) ± compl et e r ecal i b r at i on of t he

Ty pe 576, whi c h i ncl udes adj ust ment of i nt er nal cont r ol s as

wel l as ± compl et e p er f or mance chec k . To per f or many of t he

above oper at i ons, use one of t he f ol l owi ng met hods :

Per f or mance Check Onl y . St ar t wi t h t he PRELI MI NARY
PROCEDURE Per f or mance Chec k Onl y an d per f or m onl y
t hose st eps wi t h t i t l es st ar t i ng wi t h t he wor d Chec k , t hr oug h

t he mai n pr ocedur e an d t he Per f or mance Chec k an d Cal i b r a-

t i on Recor d .

Adj ust ment Onl y . St ar t wi t h t he PREL I MI NARY PRO-

CEDURF- Cal i br at i on an d per f or m onl y t hose st eps wi t h

t i t l es st ar t i ng wi t h t he wor d Ad j ust , t h r oug hout t he mai n

p r oce dur e an d t he Per f o r mance Chec k an d Cal i br at i on Rec-

or d . The par t of an ad j ust st ep i nvol vi ng t he act ual adj u st -

ment i s pr i nt e d i n r e d .

Cal i br at i on . St ar t wi t h t he PREL I MI NARY PROCE-

DUR• - Cal i br at i on an d per f or m al l t he st eps t hr o ughout t he

mai n pr ocedur e or t he Cal i br at i on an d Per f or mance Chec k

Recor d .

Wh en doi ng ± compl et e cal i b r at i o n o r ± compl et e ad j ust -

ment of i n t er nal cont r ol s of t he i nst r ument , t he best over al l

pe r f or mance wi l l be obt ai ned i f each adj ust ment i s made t o

t he exact set t i ng, even i f t he obser ved per f or mance i s wi t h i n

t ol er ance . Wh en doi ng onl y ± par t i al ad j ust ment , howeve r , do

not r eadj ust any cont r ol s unl ess t he obser ved pe r f or mance i s

not wi t h i n t ol er ance . ™ · ei t h er case, d o not p r eset any adj ust -

ment s unl ess t hey ar e k nown t o be si gni f i cant l y out of

adj u st ment or u nl ess r e pai r s have been ma de i n t he ci r cui t . I n

t hese i nst ances, set t he par t i cul ar cont r ol s t o mi dr ange .

‘ pi ct ur e of t he Ty pe 576 and t he equ i pment r equi r ed t o

cal i br at e i t or c hec k i t s pe r f or mance i s gi ven i n F i g . 51 .

Fol l owi ng t hi s p i ct u r e i s ± compl et e l i st of i ni t i al cont r ol

set t i ngs f or t he Type 576 and si gni f i cant cont r ol set t i ngs of

t he t est i nst r ument s . Pa r t i al l i st s of i n i t i al cont r ol set t i ngsar e

al so pr ovi ded at var i ous pl aces i n t he mai n body of t he t ext .

Any cont r ol set t i ng not l i st ed i n one of t hese par t i al l i st s can

be assumed t o be set t o t he p osi t i on as desi gnat ed at t he

begi nni ng of t he p r ocedur e . These cont r ol set t i ngs can be

used no mat t er whi c h of t he t hr ee p r ocedur es i s t o be used . I f

ad j ust ment s an d/ or chec k s ar e made wi t hout f ol l owi ng one

of t he t hr ee pr ocedur es, st ar t wi t h t he l i st of cont r ol set t i ngs

pr eceed i ng t he d esi r ed ad j ust ment or chec k and f ol l ow t he

sequence up t o t he d esi r ed st ep , ma k i ng changes i n cont r ol
set t i ngs as i n di cat ed.

PREL I MI NARYPROCEDURE

Per f or mance Chec k Onl y

Per f or mance Check/ Cal i br at i on- Type 576

1 .

	

Set t he L i ne Vol t age Sel ect or assembl y swi t c hes and
t he 60 Hz- 50 Hz swi t c h on t he Type 576 r ear panel i n ac-

cor dance wi t h t he l i ne vol t age sour ce t o be used .

2. Connect t he Type 576 t o t he l i ne vol t age sour ce .

3 . Remove t he St an dar d Test F i xt ur e f r omt he Ty pe 576

an d i nst al l t he Cal i br at i on F i xt ur e ( Tek t r oni x Par t • ¿ .

067- 0599- 00) i n t he Type 576 .

4. Tur n on t he Ty pe 576. Al l ow at l east 5 mi nut eswar m-

ÅÁ at an ambi ent t emper at ur e bet ween 0° C an d +50° C

( +32 0 F an d +122 ° F) bef or e ma k i ng any chec ks .

5 . Set t he co nt r ol s as s hown at t h e begi nni ng of t he
pr ocedur e an d st ar t t he per f or ma nce ch ec k pr ocedur e wi t h
st ep 5 .

Cal i br at i on

1 . Remove t he si de panel s an d t he St an dar d Test F i xt ur e

f r om t he Ty pe 576 .

2 .

	

Set t he L i ne Vol t age Sel ect or assembl y swi t c hes and

t he 60 Hz- 50 Hz swi t c h on t he Ty pe 576 r ea r p anel i n ac-
cor dance wi t h t he l i ne vol t age sour ce t o be used .

3. Connect t he aut ot r ansf or mer and ot her t est i nst r u -

ment s t o ± sui t abl e p ower sour ce Connect t he Ty pe 576 t o

t he aut ot r ansf or me r out put .

4 . Set t he aut ot r ansf or mer f or t he l i ne vol t age and r ange

c hosen on t he Ty pe 576 L i ne Vol t age Sel ect or assembl y .

5 . Tur n on t he aut ot r ansf or mer , t he Ty pe 576 and t he

t est osci l l osco pe . Al l ow at l east 5 mi nut es war mup at an
ambi ent t emper at ur e of +250C ±5 ° C ( +77 ° F ±9 ) F ) bef or e

ma k i ng any c hec k s or ad j ust ment s .

6 . Connect t he 1 § pr obe t o ve r t i cal i n put ‘ of t he t est

osci l l oscope .

7. Set t he i nst r ument cont r ol s as s hown at t he begi nni ng

of t he p r oce dur e and st a r t t he ad j u st ment an d cal i br at i on

p r oce dur e wi t h st ep 1 .
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Per f or mance Ch eck / Cal i b r at i on- Type 576

5- 4

I NI TI AL CONTROL SETTI NGS

Ty pe 576
GRATI CULE I LLUM
READOUT I LLUM
I NTENSI TY

FOCUS

VERTI CA L
DI SPLAY OF FSzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¤ Sel ect o r
CENTERLI NEVALUE
HORI ZONTAL
Ver t i cal POSI TI ON
Ver t i cal FI NE POSI TI ON

Hor i zont al POSI TI ON

Hor i zont al FI NE POSI TI ON

ZERO
CAL
DI SPLAY I NVERT

MAXPEAK VOLTS

PEAK POWERWATTS

VARI ABLE COLLECTOR

SUPPLY

POLARI TY
MODE

LOOP I NGCOMPENSATI ON

NUMBER OF STEPS

CURRENT L I MI T

AMPL I TUDE

AC

NORM
As i s
10

2 ‘
2 V

Ty pe 576 Cal i br at i on
F i xt ¹ ¹ r e ( 067- 0599- Ÿ  )

Fi g. 5- 1 . Type 576 and t est equi pment .

Gr at i cul e l i nesvi si bl e
Fu l l y Cl oc kwi se
Ful l y Count er cl oc k wi se

Ful l y Count er cl oc k wi se

10 mA
NORM( OFF)
5

2 VCOLLECTOR

Cont r ol Cent er ed
Cont r ol Cent er ed

Cont r ol Cent er ed

Cont r ol Cent er ed

Rel ease d
RCI CdJCI . I

R el ease d

15

0. 5

Ful l y Count er cl oc kwi se

OFFSET
OFFSETMULT
STEPS
PULSEDSTEPS
STEPFAMI LY
RATE

POLARI TY I NVERT
STEPMULT . 1X

Type 576 Cal i b r at i on Fi xt ur e ( 067- 0599- 00)

Funct i on
Cal i br at or Range

Ver t i cal

Di spl ay Of f set Mul t i pl i er

Hor i zont al
St ep Ge ner at or
St ep Gener at or L oa ds

Test Osci l l oscope

Ti me/ Cm

Tr i gger i ng

Mi l l i vol t s/ Cm

™ n put At t en
I nput Cou pl i ng
Vc Range
Compar i son Vol t age

Posi t i on

ZERO
10 . 00
Pr essed
Rel ease d
REP
NORM

Rel eased
Rel eased

St ep Gen
200 mVCal

10 ‘ ( f ul l y count er -
cl oc kwi se)

0

0. 5 Col l ect or
. 05 ¼‘
Of f

Bms
Tr i g, +, AC, L i ne

20
1

AC ( Bot h Chann el s)
0

0 . 000
Di s pl ay Cent er ed

Ÿ
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Fi g. 5- 2 .

	

L. V. REGULATOR c i r c u i t boar d :

	

Locat i on of t est
poi nt s and adj ust ment s i n st eps I t hr ough 3 .

POWERSUPPLY

1 . Adj ust - 75 Vol t Supp l yzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Set t h e Ty pe 576 cont r ol s as s h own above .

b . Posi t i on t he i nst r ument so t hat t he L . V. REGUL A-

TORci r cui t boar d ( l ef t si de of i nst r ument ) i s vi si bl e .

c . Connect t he negat i ve l ead of t he DC vol t met er t o
gr ound , p i n œon t he L . V. REGULATOR boar d, ( See F i g .
5- 2) . Con nect t he posi t i ve l ead t o t he- 75 vol t su pp l y, p i n š .
Be sur e t he pol a r i t y of t he DC vol t met er i s set f or measur i ng ±

negat i ve vol t age .

d CHECK FOR- DC Vol t met er r ea d i ng of - 75 vol t s

±0 . 375 vol t s ( ±0. 5%) .

e . ADJUST- R721, - 75- V adj ust ment ( see Fi g . 5- 2) i f
t he vol t age i s not cor r ect .

• Ÿ¤•

The vol t age l evel of t he - 75- vol t su pp l y af f ect s t he

cal i br at i on of t he ent i r e i nst r ument . Any adj ust ment of
R721 wi l l pr obab l y r equi r e t he r eadj u st me nt of al l
ot her i nst r ument adj ust ment saswel l .

Per f or mance Chec k / Cal i b r at i on- Type 576

f .

	

( I f d oi ng onl y adj ust st eps d i sconnect t he met er l eads

an d go t o st ep 4) .

2. Chec k Ot her Power Su pp l y Vol t ages

± Move t he posi t i ve l ead of t he DC vol t met er t o t he
power su pp l y t est poi nt s ( ot her t han - 75 vol t s) l i st ed i n
Tabl e 5- 1 . ( Change p ol ar i t y of vol t met er f or posi t i ve vol t -
ages . )

b . CHECK FOR- Met er r eadi ng of t hepower suppl y vol t -
age wi t h i n t he t ol er ance gi ven i n t he accur acy col umn of
Tabl e 5- 1 .

c . Di sconnect t he DC vol t met er l eads f r omt he Ty pe 576.

d . Connect t he negat i ve l ead of t he Hi g h Vol t age DC
Vol t met er t o gr ound ( pi n œof t he L . V. REGULATOR
ci r c u i t boar d) . Be sur e t he p ol ar i t y of t he met er i s set f or
measur i ng ± negat i ve vol t age .

e

	

Set t h e met er f or measu r i ng - 4 kV.

f . Connect t he posi t i ve l ead of t h e met er t o t he ar mof t he
I NTENSI TY cont r ol , R883 ( see F i g . 5- 3) , connect e d t o t he
wh i t e an d pur pl e wi r e .

g . CHECK FOR- Met er r ead i ng of - 4000vol t s .

h . Di sconnect t he Hi gh Vol t age DCVol t met er l eads f r om
t he Type 576.

3. Chec k Power Suppl y Regul at i on

± . Tr i gger t he t est osci l l osco pe on t he i nt er nal l i nesi gnal .

b

	

Connect t he 1 § t est p r obe gr ound cl i p t o p i n œon t he
L . V. REGULATORci r cui t boar d .

Fi g. 5- 3 . Locat i on of h i gh vol t age t est poi n t s on r i gh t si de of
i nst r ument .

5- 5
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Per f o r mance Chec k / Cal i br at i o n- Type 576

TABLE 5- 1

POWERSUPPLY VOLTAGE AND REGULATI ON CHECKS

c . Set t he aut ot r ansf or mer f o r t he h i g hest vol t age wi t h i n

t he vol t age ra nge sel ect ed by t he L i ne Vol t age Sel ect or assem-

bl y on t he r ear panel .

d . Co nn ect t he 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ t est p r obe t i p t o t he t est poi nt s of eac h

of t he p ower supp l i es gi ve n i n Tabl e 5- 1 .

e . CHECK FOR- Test osci l l osco p e d i s p l ay of p ower

su p pl y r i pp l e wi t h t he l i ne f r e q uency r i pp l e pea k t o pea k

ampl i t ude not exceed i ng t he maxi mumval ue gi ven i n Tabl e

5- 1 . On t he +100- vol t an d t he +225- vol t su pp l i es, set t h e t est

osci l l osco pe Ti me/ Cmt o 50 ¼s and c hec k t he 20 kHz r i p pl e .

f . I nst al l t he Ty p e 576 Cal i br at i o n F i xt u r e, Te k t r oni x

Par t • ¿ . 067- 0599- 00) an d adj ust i t s co n t r ol s as shown i n

t he l i st of i ni t i al cont r ol set t i ngs . Connect t he camer a pow-

er p l ug on t he Cal i br at i o n F i xt ur e t o t he CAMERAPOWER

connect o r on t he Ty p e 576.

g. Set t he aut ot r ansf o rmer f or t he l owest vol t age wi t h i n

t he vol t age r ange sel ect ed by t he L i ne Vol t age Sel ect o r assem-

bl y on t he r ea r panel .

5- 6

h .

	

R epeat p ar t s d and e .

i . Di sconnect t he pr obe f rom t he Ty p e 576 and t he t est

osci l l osco p ever t i cal i n p ut .

4. Ad j ust CRT Cont r ol s

CRT AND READOUT

± . Tur n t h e I NTENSI TY cont r ol cl oc kwi se unt i l ± l ar ge
s p ot i s vi si bl e on t he CRT.

b. CHECK FOR- Spot wi t h a ci r cul ar shape .

c . ADJUST- R891, ASTI GMATI SM ad j ust me nt on t he

r i gh t si de of t he i nst r u ment ( see F i g . 5- 4) i f t he s p ot i s not
ci r c u l a r .

d . Tur n t h e F OCUS co nt r ol cl oc kwi se unt i l t he sp ot i s t he
smal l est possi bl e .

CAUTI ON

Wh en ± si ngl e spot i s bei ng di sp l ayed on t he Ty pe 576
CRT, set t he i nt ensi t y l ow enough t o p r event bur n i ng
t he CRTph os ph or .

e . Posi t i on t he s p ot t o t he cent er of t he CRT gr at i cul e

usi ng t he F I NE POSI TI ON cont r ol s .

f . Set t he VARI ABLE COLLECTOR SUPPLY co nt r ol

f or ± t r ace 10 d i vi si ons l o ng,

g . CHECK FOR- Tr ace p ar al l el wi t h t he hor i zont al

ce nt er l i ne ( see F i g . 5- 5) .

Vol t age Accur acy Tot al Out put Noi se Locat i on of

and Li ne F r e q uency Test Poi nt

Ri pp l e, Pea k t o Pea k

- 75 5 mV Pi n š

- 12. 5 ±0 . 31 vol t s 5 mV Pi n ™

Var i abl e ±0 . 3 vol t s ( at 20 mV Pi n U

+4 . 5 maxi mumset t i ng)

+5 ±0 . 25 vol t s 10 mV Pi n ²

+12. 5 ±0 . 31 vol t s 5 mV Pi n F

+15 ±0 . 75 vol t s 20 mV Pi n –

+100 ±2 . 5 vol t s 20 mV of - 28 kHz hi g h P i n •

vol t age osci l l at or r i pp l e
and l i ne f r eq ue ncy r i pp l e

+225 ±9 vol t s 80 mV or - 28 kHz hi g h Lef t ar m of R592
vol t age osci l l at or r i pp l e VERT OUTPUT

an d l i ne f r eq uency r i p p l e GAI N ( see Fi g . 5- 3)
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Fi g . 5- 4 . Locat i on of adj ust ment s i n st ep 4 .

h . ADJUST- 13897, TRACE ROTATI ON adj ust ment ,
( see Fi g . 5- 4) i f t he t r ace i s n ot par al l el .

i . Set t he Cal i br at i on Fi xt ur e St ep Gener at or Loads
swi t ch t o 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAš Col l ect or S hor t .

Hor i zont al
Gr at i cul e

L i nes

10t h

	

__
™
¹

9t h ~- -
¹
¹

1

™

7t h F - -

8t h

6t h

Cent er

4t h r - -
1

3r d i . - -
1

2nd ¯ - -
¹

™
Zer o L - -

Zer o 1st 2nd 3r d 4t h Cent er 6t h

Ver t i cal Gr at i c u l e L i nes

¹

7t h 8t h 9t h 10t h

Fi g . 5- 5 . Gr at i cul e l i ne l a bel s .

Á.

	

Rep eat par t s man d · .

r . Rep eat p ar t s man d · .

Per f or mance Check/ Cal i br at i on- Ty pe 576

j . CHECK FOR- Tr ace p ar al l el wi t h t he ver t i cal cent er -

l i ne ( see F i g . 5- 4) .

k . ADJUST- 13685, ORTHOGONALI TY ad j ust ment ,

on t he DI SPLAY AMP ci r cui t boar d ( see Fi g. 5- 6) i f t he
t r ace i s not par al l el .

™ . Usi ng t he h or i zont al POSI TI ON cont r ol , p osi t i on t he
t r ace on t he zer o ver t i cal gr at i cul e l i ne of t he CRT ( see Fi g .
5- 5) .

m. CHECK FOR- Geomet r y of t he t r ace ( mi ni mum
bowi ng) .

· . ADJUST- 19893, GEOMETRY ad j ust ment ( see F i g .
514) f or mi ni mum bowi ng of t r ace .

¿. Posi t i on t r ace on t he t ent h sol i d ver t i cal gr at i cul e l i ne
( see Fi g . 5- 5) .

q . Set t he Cal i br at i on Fi xt ur e St ep Gener at or Loads
swi t ch t o Of f .

s . Posi t i on t he t r ace t o t he t ent h hor i zont al gr at i cul e l i ne.

5- 7
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Per f o r mance Check / Cal i br at i on- Type 576

t .

	

Rep eat par t s man dzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA· .

Fi g . 5- 6 . DI SPL AY AMP ci r cui t boar d : Locat i on of adj ust ment s i n st ep 4 and st eps 7 t hr ough 13 .

Å. Posi t i on t he t r ace t o t he cent er hor i zont al gr at i cul e

l i ne .

½. Tur n t he VARI ABLE COLLECTOR SUPPLY cont r ol

and t he FOCUS cont r ol f ul l y count er cl oc k wi se and r echec k

adj u st me nt of ast i gmat i sm and f ocus as i n p ar t s b t h r oug h d .

w. Set t he Type 576 VERTI CAL swi t ch t o . 5 A.

5. Chec k CRT Cont r ol s

±

	

Tur n t he GRATI CULE I LLUMcont r ol t h r oughout i t s

r ange .

b . CHECK FOR- Cont i nuous i ncr ease i n gr at i cul e i l l um-

i nat i on when t h e cont r ol i s t ur ned f r om i t s f ul l y count er

cl oc k wi se posi t i on t o i t s f ul l y cl oc k wi se p osi t i on .

5- 8

c . Set t he cont r ol so t hat t he g r at i cul e l i nes ar e vi si bl e .

d . Tu r n t he I NTENSI TY co nt r ol t hr oughout i t s r ange .

e . CHECK FOR- Cont i nuous i ncr ease i n t he br i g ht ness of

t he s p ot when t he cont r ol i s t ur ned f r om i t s f ul l y count er -

cl oc k wi se p osi t i on t o i t s f u l l y cl ock wi se p osi t i on .

CAUTI ON

When ± si ngl e s pot i s bei ng d i spl ayed on t he Ty pe 576

CRT, set t he i nt e nsi t y l ow enough t o p r eve nt b ur ni ng

t he CRT ph osphor .

f . Set t he cont r ol f or ± vi si bl e spot .

g . Tur n t he F OCUS cont r ol t h r oug hout i t s r ange .

h . CHECK FOR- Spot i n f oc us i n t he cent er r ange of t he

cont r ol .

i . Set t he cont r ol f or t he smal l est p ossi bl e s p ot .

6. Chec k Readout

± . Tur n t he READOUT I LLUM cont r ol t hr oug hout i t s

r ange .

b. CHECK F OR- Cont i nuous i nc r ease i n t he r eadout i l -

l umi nat i on when t he co nt r ol i s t u r ned f r om i t s f ul l y count er -

cl oc k wi se posi t i on t o i t s f ul l y cl oc k wi se posi t i o n .

c . Set t he cont r ol f or ± vi si bl e r ead out .

d . Tur n t he Ty pe 576 VERTI CAL swi t c h t hr oughout i t s

r a nge .
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e . CHECK FOR- PER VERT DI V r eadout coi nci di ng

wi t h set t i ng of t he VERTI CA L swi t c h usi ng COLLECTOR

cur r ent uni t s . ( The r eadout shoul d be bl an k f or t he STEP

GEN posi t i on of t he swi t c h . )

f . Set t he Ty pe 576 DI SPLAY OFFSET Sel ect or swi t c h

t o VERTzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ 10 an d t ur n t he VERTI CA L swi t c h t hr oug hout

i t s r ange .

g . CHECK FOR- PER VERT DI V r eadout of 10 t i mes

l ess t han t he set t i ng of t he VERTI CAL swi t c h usi ng COL-

LECTORcur r ent uni t s .

h . Set t he Ty pe 576 MODE swi t ch t o LEAKAGE an d

t he DI SPLAY OFFSET Sel ect or swi t c h t o NORM ( OFF) .

i . Tur n t he VERTI CA L swi t c h t hr o ugh out i t s r ange .

j . CHECK F OR- PER VERT DI V r eadout coi nci di ng

wi t h set t i ng of t he VERTI CAL swi t c h usi ng EMI TTER cur -

r ent uni t s .

k . Set t he DI SPLAY OFFSET Sel ect or swi t c h t o V• R¤

§ 10 an d t ur n t he VERTI CA L swi t c h t hr oug hout i t s r ange .

wi t h t he set t i ng of t he HORI ZONTAL swi t c h . ( The r eadout

shoul d be bl an k f or t he STEP GEN posi t i on of t he swi t c h . )

¿ . Set t he DI SPLAY OFFSET Sel ect or swi t ch t o

HORI Z § 10 an d t ur n t h e HORI ZONTAL swi t c h t hr ough-

out i t s r a nge .

Á. CHECK FOR- PER HORI Z DI V r eadout of 10 t i mes

l ess t han t heset t i ng of t he HORI ZONTAL swi t c h .

q . Tur n t he Ty pe 576 AMPLI TUDE swi t c h t hr oug hout

i t s r ange .

r . CHECK F OR- PER STEP r eadout coi nci d i ng wi t h t he

set t i ng of t he AMPL I TUDE swi t ch .

s . Pr ess t h e Ty pe 576 STEP œULT . 1 § but t on an d t ur n

t he ‘ œ¡ L 1 ¤UDE swi t c h t hr oug hout i t s r ange .

t . CHECK FOR- PER STEP r eadout 10 t i mes l ess t h an

t h e set t i ng of t he AMPLI TUDE swi t c h .

Å . R el ease STEP MULT. 1 § but t on .

Per f or mance Ch ec k / Cal i br at i on- Type 576

• Ÿ¤•

I t i s ± t edi ous pr ocess t o c hec k al l t he possi bl e p osi -
t i ons of t he VERTI CA L a nd AMPL I TUDE swi t c hes

wh i c h wi l l pr ovi de ± ² OR gmPER DI V r eadout . The

f ol l owi ng p r ocedur e c hec k s onl y t hat al l ² OR gm
PER DI V f i ber - opt i cs wi l l l i ght up .

½. Set t he Ty pe 576 VERTI CA L an d AMPLI TUDE

swi t c hes as shown i n Tabl e 5- 2 .

TABLE 5- 2

Chec k ² OR gmPER DI V Readout

DI SPLAY AMPL I F I ERS

7. Ad j ust Bal ance of Hor i zont al Di s pl ay Ampl i f i er

± . Set t he Ty pe 576 DI SPLAY OFFSET Sel ect or swi t c h
t o —ŸR ™– X10 an d posi t i on t he spot t o t he cent er of t h e
gr at i c u l e usi ng t he F I NE POSI TI ON cont r ol s .

b . Set t he Ty pe 576 DI SPLAY OFFSETSel ect or swi t c h

t o HOR I Z § 1 .

c . CHECK FOR- Spot i n cent er of gr at i c u l e .

d . ADJUST- R681, HORI Z CENT adj ust ment , on t he

DI SPLAY AMP ci r cui t boar d ( see Fi g . 5- 6) i f t he s pot i s not

cent er ed .

e .

	

Repeat par t s ± t h r o ugh c unt i l no movement of t he spot

occur s bet ween t he t wo set t i ngs of t he DI SPLAY OFFSET

Sel ect or swi t c h .

f . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

DI SPLAY OFFSET Sel ect or

	

—ŸR™– §10

HORI ZONTAL	 1 VCOLLECTOR

5- 9

VERTI CAL AMPL I TUDE ² OR gm
PER DI V

200 ¼‘ 2 V 100 ¼
200 ¼‘ . 1 V 2 m

200 ¼‘ . 05 ¼‘ 4 k

500 ¼‘ . 1 ¼‘ 5 k

500 ¼‘ . 2 ¼‘ 2. 5 k

500 ¼‘ 1 ¼,‘ 500

™. CHECK FOR- PERVERT DI V r eadout of 10 t i mes l ess

t han t he set t i ng of t he VERTI CAL swi t c h usi ng EMI TTER
cur r ent . ( Readout s houl d be bl an k f or 1 · ‘ , 2 · ‘ ±· d 5 · ‘
set t i ngs of V• R¤ 1CAL swi t c h . )

É. CHECK FOR- 0 ORgmPER
wi t h t het hi r d col umn of Tabl e 5- 2 .

Ç . Set t he f ol l owi ng Ty pe 576

DI V r eadout coi nci di ng

cont r ol s t o :

VERTI CAL . 5 ‘

m. Set t he Ty pe 576 DI SPLAY OFFSET Sel ect or DI SPLAY OFFSET Sel ect or NORM( OFF)

swi t c h t o NORM ( OFF) an d t ur n t he HORI ZONTAL HORI ZONTAL 2 VCOLLECTOR

swi t c h t hr oug hout i t s r ange . AMPLI TUDE 2 V

· CHECK F OR- PER —ŸR™– DI V r eadout coi nci d i ng
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Per f or mance Check / Cal i br at i on- Type 576

g . CHECK FOR- Sp ot cent er ed on gr at i cul e

h . ADJUST- R650, 1' S BAL ad j ust ment , ( see F i g . 5- 6)
i f t he s p ot i s not cent er e d .

i . Set t he HORI ZONTAL swi t c h t o . 5 VCOLLECTOR.

j . CHECK FOR- Spot cent er ed on gr at i cul e .

k . ADJUST- R645, 5' S BAL ad j u st ment , ( see F i g . 5- 6) i f
t he sp ot i s not cent e r ed . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

™ . Set t he HORI ZONTAL swi t c h t o 2 V COLLECTOR

an d r ec hec k t he ad j ust ment s ma d e i n p ar t s ± t hr oug h k .

8. Adj ust Bal ance of Ver t i cal Di s p l ay Amp l i f i er

± . Set t he DI SPLAY OFFSET Sel ect or swi t c h t o VERT

§ 10 an d posi t i on t he spot t o t he cent er of t he gr at i cul e
usi ng t he F I NE POSI TI ON cont r ol s .

§1
b . Set t he DI SPLAY OFFSET Sel ect or swi t c h t o VERT

c . CHECK FOR- Spot cent er ed ongr at i cul e,

d. ADJUST- 19581, VERT CENT adj u st ment , ( see F i g .
5- 6) i f t he spot i s not ce nt e r ed .

e . Rep eat par t s ± t hr oug h d unt i l no movement of t he
s p ot occu r s bet wee n t he t wo set t i ngs of t he DI SPLAY
OFFSET Sel ect or swi t c h .

f . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

DI SPLAY OFFSET Sel ect or

	

VERT§10
VERTI CAL	 1 ‘

g . CHECK FOR- Sp ot cent er ed on gr at i cul e .

h . ADJUST- 19550, 1' S BAL adj ust ment , ( see Fi g . 5- 6) i f
t he s p ot i s n ot cent er ed .

i . Set t he VERTI CAL swi t c h t o 2 ‘ .

j . CHECK FOR- Spot cent er ed on gr at i c u l e .

k . ADJUST- R545, 2' S BAL adj ust ment , ( see F i g . 5- 6) i f

t he s p ot i s not cent er ed .

™ . Set t he VERTI CAL swi t c h t o . 5 ‘ an d r echec k t he

ad j u st ment s ma d e i n par t s ± t hr ough k .

9 . Ad j ust Hor i zont al CRTGai n

± . Set t he DI SPLAY OFFSET Sel ect o r swi t c h t o NORM

( OFF ) an d t he POLAR™¤¥ swi t c h t o+( • ¡ • ) .

b . CHECK FOR- Spot on zer o ver t i cal gr at i cul e l i ne ±0 . 1
d i vi si on .

c . ADJUST- R692, HOR 1 – OUTPUT GAI Nad j ust ment

( see F i g . 5- 6) i f t he s p ot i s not on t he p r esc r i bed ver t i cal
gr at i cul e l i ne .

5- 1 0

d. Set t he POLARI TYswi t ch t o - ( ¡ • ¡ ) .

e CHECK FOR- Spot on t ent h ver t i cal gr at i cul e l i ne
±0 . 1 d i vi si on

f . ADJUST- R692, HORI Z OUTPUT GAI N ad j u st me nt ,
i f sp ot i s not on t he p r escr i be d h or i zont al g r at i c u l e l i ne .

g . Set t he POLARI TY swi t c h t o +( • ¡ • ) and r epeat

par t s b t hr oug h f unt i l 10 di vi si ons of hor i zont al def l ect i on

i s obt ai ned bet ween t he t wo gi ven p osi t i ons of t he POLAR-

I TY swi t c h .

10 . Ad j ust Ver t i cal CRT Gai n

± . Set t he POLAR I TY swi t c h t o +( • ¡ • ) .

b . CHECK FOR- Sp ot on zer o hor i zont al gr at i c u l e l i ne
±0 . 1 d i vi si on .

c . ADJUST- R592, VERT OUTPUT GAI N ad j u st ment ,
( see Fi g . 5- 6) i f t he spot i s not on t he p r escr i be d ver t i cal
gr at i c u l e l i ne .

d . Set t he POLARI TY swi t c h t o - ( ¡ • ¡ ) .

e . CHECK FOR- Spot on t ent h hor i zont al gr at i cul e l i ne
±0 . 1 d i vi si on .

f . ADJUST- 8592, VERT OUTPUT GAI N adj u st ment ,
i f t he s p ot i s not on t he pr esc r i bed ver t i cal gr at i cul e l i ne .

g . Set t he POLARI TY swi t c h t o +( • ¡ • ) and r e p eat
par t s b t h r oug h f u nt i l 10 d i vi si ons of ver t i cal d ef l ect i on i s
obt ai ned bet ween t he t wo gi ven posi t i ons of t he POLAR-

I TY swi t c h .

h . Set t he POLARI TY swi t c h t o AC.

11 . Adj ust Ver t i cal an d Hor i zont al Magni f i er Gai ns

± . Set DI SPLAY OFFSET Sel ect or swi t c h t o HORI Z
§ 10 an d p osi t i on t he spot on t he cent er ver t i cal gr at i cul e
l i ne wi t h t he h or i zont al F I NE POSI TI ONcont r ol .

b . Swi t c h t he CENTERLI NE VALUE swi t c h bet ween
t he 4. 5 an d t he 5. 5 posi t i ons .

c . CHECK FOR- Sp ot d ef l ect ed 10 d i vi si ons hor i zon-
t al l y, when t he CENTERL I NE VALUE swi t c h i s swi t c hed
f r om4. 5 t o 5. 5 .

d . ADJUST- R673, HORI Z MAG GAI N ad j u st ment ,
( see F i g . 5- 5) i f t he s p ot d ef l ect i on i s not co r r ect .

e . Set t he DI SPLAY OFFSET Sel ect or swi t c h t o VERT

§ 10 an d t he CENTERLI NE VALUE swi t ch t o 5.

f . Posi t i on t he spot on t he cent er hor i zont al gr at i cul e
l i ne wi t h t he ver t i cal F I NE POSI TI ON co nt r ol .

g . Swi t ch t he CENTERL I NE VALUE swi t c h bet ween
t he 4. 5 an d 5 . 5 posi t i ons .

Ÿ
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h . CHECK F OR- Sp ot def l ect ed 10 d i vi si o ns ver t i cal l y

when t he CENTERL I NE VALUE swi t c h i s swi t c hed f r om
4. 5 t o 5 . 5 .

i . ADJUST- R573, VERT MAG GAI N adj ust ment , ( see
Fi g . 5- 6) i f t he spot d ef l ect i o n i s not cor r ect .

b . Set t he Cal i br at i on Fi xt u r e FUNCTI ON swi t c h t o

HORI Z AMPL CAL .

c . Posi t i on t he spot ver t i cal l y t o t he ze r o h or i zont al
gr at i cul e l i ne and hor i zont al l y t o t he cent er ver t i cal gr at i -
cul e l i ne usi ng t he Type 576 F I NE POSI TI ONcont r ol s .

d Set t he Type 576 CENTERLI NE VALUE swi t c h t o

10 .

e . Set t he Cal i b r at i on Fi xt u re Di s p l ay Of f set Mul t i p l i er
swi t ch t o 10 .

f . CHECK F OR- S pot cent er ed on gr at i cul e h or i zon-
t al l y .

g . ADJUST- 8636, 2' S GAI Nad j ust ment , ( see F i g . 5- 6)

i f t he s p ot i s n ot cent er ed

i . CHECK F OR- S pot cent er ed h or i zont al l y on t ent h

hor i zont al gr at i cul e l i ne .

j . ADJUST- R512, CAL adj ust ment , ( see F i g . 5- 6) i f t he

s p ot i s not cent e red

k . Rel ease t he Ty pe 576 CAL b ut t on an d set t he HOR-

I ZONTAL swi t c h t o 1 V COLLECTOR. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

™. Set t he Cal i b r at i o n Fi xt ur e Cal i br at or Range swi t ch t o

100 mV.

m. CHECK FOR- Sp ot cent er ed h or i zont al l y on t he

h . Pr ess t he Ty pe 576 CAL but t on .

q . CHECK F OR- Spot h or i zont al l y cent er ed .

Per f o r mance Check/ Cal i br at i on- Ty p e 576

r . ADJUST- R641, 5' S GAI N ad j ust ment , ( see Fi g . 5- 6)
i f t he s p ot i s not cent e r ed

13 . Adj ust Ver t i cal Di s p l ay Amp l i f i er

± . Set t he f ol l owi ng Ty p e 576 cont r ol s t o :

VERTI CAL . 5 ‘

c . Posi t i on t he s pot ver t i cal l y ont o t he cent er h or i zont al
g r at i cul e l i ne an d hor i zont al l y ont o t he zer o ver t i cal gr at i -

cul e l i ne usi ng t he Ty pe 576 F I NE POSI TI ONcont r ol s .

d . Set t he Ty p e 576 CENTERL I NE VALUE swi t c h t o
10 .

e . Set t he Cal i br at i on Fi xt ur e Di sp l ay Of f set Mul t i p l i er
swi t c h t o 10 .

f . CHECK FOR- Sp ot cent er ed ver t i cal l y .

g . ADJUST- R536, 5' S GAI Nad j sut ment , ( see F i g . 5- 6)
i f t he s p ot i s not ce nt er ed .

h . Set t he Ty pe 576 VERTI CA L swi t ch t o . 2 ‘ .

i . Set t he Cal i br at i on Fi xt ur e Cal i br at i on Range swi t c h
t o 50 mV.

j . CHECK FOR- Sp ot cent er ed ver t i cal l y .

k . ADJUST- R538, 2' S GAI Nad j ust ment , ( see F i g . 5- 6)
i f t he s p ot i s not cent e r ed .

™ . Set t he Ty pe 576 VERTI CAL swi t c h t o . 1 ‘ .

m. Set t he Cal i br at i on Fi xt ur e Cal i br at i on R ange swi t c h
t o 25 mV.

· . CHECK FOR- Spot cent er ed ver t i cal l y .

¿ . ADJUST- R541, 1' S GAI N adj u st ment ( see Fi g . 5- 6)
i f t h t i t

	

t ee spos nocen er .

b . Set t he Cal i br at i on Fi xt u r e Funct i on swi t c h t o HOr i 7

Comp ensat i on .

5- 1 1

12 . Ad j ust Hor i zo nt al Di s p l ay Amp l i f i er Gai ns DI SPLAY OFFSET Sel ect or VERT § 10

± . Set t he f ol l owi ng Ty p e 576 co nt r ol s t o : CENTERL I NE VALUE 0

HORI ZONTAL 2 V COLLECTOR b . Set t he f ol l owi ng Cal i br at i on F i xt ur e cont r ol s t o :
DI SPLAY OFFSET Sel ect or HORI Z § 10
CENTERLI NE VALUE 0

Funct i on Ver t Amp l Cal

POLAR I TY +( • ¡ • )
Cal i br at i on Range 125 mV
Di s p l ay Of f set Mul t i p l i er 0

gr at i cul e .

· . Ad j ust - R638, 1' S GAI Nadj ust ment ( see Fi g . 5- 6) i f 14 . Adj ust Hor i zont al Comp ensat i on

t he sp ot i s not cent e r ed . ± . Set t he f ol l owi ng Ty p e 576 cont r ol s t o

¿. Set t he Ty pe 576 HORI ZONTAL swi t c h t o . 5 V VERTI CA L 2 mA

COLLECTOR. DI SPLAY OFFSET Sel ect or HORI Z §10
CENTERLI NE VALUE 0

Á. Set t he Cal i br at i on F i xt ur e Cal i br at or Ra nge t o 50 HORI ZONTAL 50 VCOLLECTOR

mv .
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Perf or mance Check / Cal i br at i on- Ty pe 576

MMM081 . Mom

MEMMI MMOMM
110W~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" "_ 5

VzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¤6Á

100

Fi g . 5- 7 . Type 576 di spl ay of wave f or m f or maki ng adj ust ment of
hor i z ont al compensat i on .

c . Posi t i on t he d i s p l ay ont o t he CRT ( see F i g . 5- 7) .

d . CHECK FOR- Tai l on t he u pp er por t i on of t he di s-

pl ay par al l el wi t h t he ver t i cal gr at i cul e l i nes ( see F i g . 5- 7) .

e . ADJUST- C433, HOR I Z COMP a d j ust ment ; on t he

HORI Z VOLTS/ DI V ci r cui t boar d ( see F i g . 5- 9) i f t he
di spl ay i s not ver t i cal .

5- 1 2

f . ( I f d oi ng Adj ust st eps onl y, go t o st ep 21 . )

g . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

VERTI CA L

DI SPLAY OFFSET Sel ect or
HORI ZONTAL
POLARI TY

POSI TI ON ( Ver t i cal

and Hor i zont al )

h . Set t he f ol l owi ng Cal i br at i on

Funct i on
Di sp l ay Of f set Mu l t i p l i er
Cal i br at i on Range

. 5A
NORM( OFF)

2 VCOLLECTOR
AC
Cent er ed

F i xt ur e cont r ol s t o :

St ep Gen
0
200 mV

15. Check Hor i zont al and Ver t i cal Posi t i oni ng

± . Tur n t h e hor i zont al F I NE POSI TI ON cont r ol
t hr ough out i t s r ange .

b . CHECK F OR- Spot movi ng at l east +2 . 5 d i vi si ons
hor i zont al l y about t he cent er ver t i cal gr at i cul e l i ne ( see F i g .
5- 5) .

c . Tur n t he ver t i cal F I NE POSI TI ON cont r ol t hr oug h-
out i t s r ange

d . CHECK FOR- Spot movi ng at l east +2 . 5 d i vi si ons
ve r t i cal l y about t he cent er hor i zont al gr at i cul e l i ne .

e . P r ess Ty pe 576 ZERObut t on an d cent er t he s pot on
t he gr at i cul e usi ng t he F I NE POSI TI ON cont r ol s .

f . Set t he Type 576 POLARI TY swi t c h t o +( • ¡ • ) .

g . I f t he spot i s not l ocat ed at t he i nt er sect i on of t he
zer o h or i zont al an d ver t i cal gr at i cul e l i nes ( see Fi g . 5- 5) ,
pr ess t he Ty pe 576 ZERO but t on an d r e- posi t i on t he s pot
usi ng t he F I NE POSI TI ON cont r ol s .

h . Swi t ch hor i zont al P OSI TI ON swi t c h t o bot h cl oc k -
wi se p osi t i ons .

i . CHECK FOR- Spot movi ng 5 di vi si ons t o t he r i gh t
+0 . 1 d i vi si on eac h t i me t he swi t c h i s swi t c hed o ne posi t i on .

j . Swi t c h ver t i cal POSI TI ON swi t ch t o bot h cl oc k wi se
posi t i ons .

k . CHECK FOR- Spot movi ng up 5 di vi si ons ±0 . 1 d i vi -
si ons eac h t i me t he swi t c h i s swi t ched one posi t i on .

™. Set t he f ol l owi ng Type 576 cont r ol s t o :

POSI TI ON ( Ver t i cal

	

Cent er ed
an d Hor i zont al )
POLARI TY

	

- ( PNP)

m. I f t he spot i s not l ocat e d at t he i nt er sect i on of t he

t ent h hor i zont al an d ver t i cal gr at i cul e l i nes ( see F i g . 5- 5) ,

pr ess t h e Ty pe 576 ZERO but t on and r e- posi t i o n t he spot

usi ng t he F I NE POSI TI ON co nt r ol s.

· . Swi t c h hor i zo nt al POSI TI ONswi t ch t o bot h co un t er -

cl ock wi se posi t i ons .

¿ . CHECK FOR- Spot movi ng 5 d i vi si ons t o t he l ef t

+0 . 1 di vi si on each t i me t he swi t c h i s swi t c hed one posi t i on .

Á. Swi t c h ve r t i cal POSI TI ON swi t c h t o bot h co unt er -

cl oc kwi se posi t i ons .

q . CHECK F OR- Spot movi ng 5 d i vi si ons d own +0 . 1
d i vi si on eac h t i me t he swi t ch i s swi t ched one posi t i o n .

16 . Chec k ZERO, CAL and DI SPLAY I NVERT

But t ons

± . Reset t he Type 576 POSI TI ONswi t c hes t o t hei r cen-
t er posi t i ons .

b . Pr ess t he Ty pe 576 ZERO but t on an d chec k t hat t he

s pot i s st i l l l ocat ed at t he i nt er sect i on of t he t ent h hor i zon-
t al and ver t i cal gr at i cul e l i nes .

c . Rel ease t he Ty pe 576 ZERO but t on an d pr ess t he
CAL but t on .

d . CHECK FOR- Spot l ocat e d at t he i nt er sect i on of t h e

zer o h or i zont al an d ver t i cal gr at i cul e l i nes ±0 . 15 d i vi si on

hor i zont al l y an d ver t i cal l y .
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e . Set t he Ty pe 576 VERTI CAL swi t c h t o . 2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ and t he

HORI ZONTAL swi t c h t o 1 V COLLECTOR.

f . Pr ess t he Ty pe 576 CAL but t on .

g . CHECK F OR- Spot l ocat ed i n t he i nt er sect i on of t he

zer o hor i zont al an d ver t i cal gr at i cul e l i nes ±0 . 15 di vi si ons .

h . Set t he Ty pe 576 VERTI CAL swi t c h t o . 1 ‘ and t he
HORI ZONTAL swi t c h t o . 5 VCOLLECTOR.

i . Pr ess t he Ty pe 576 CAL but t on .

j . CHECK F OR- Spot l ocat ed at t he i nt er sect i on of t he
ze r o hor i zont al an d ver t i cal gr at i cul e l i nes ±0 . 15 d i vi si on

h or i zont al l y an d ver t i cal l y .

k . R el ease CAL but t on an d pr ess t he DI SPLAY I N-

VERT but t on .

™ . CHECK FOR- Spot l ocat e d at t he i nt er sect i on of t h e
zer o hor i zont al an d ver t i cal g rat i cul e l i nes .

17 . Chec k Hor i zont al and Ver t i cal Di s pl ay

Of f set and Magni f i er

± . Set t he f ol l owi ng Type 576 cont r ol s t o :

VERTI CAL

	

. 5A
DI SPLAY OFFSET Sel ect or

	

HORI Z §10

HORI ZONTAL	 2 VCOLLECTOR
DI SPLAY I NVERT

	

Rel eased

POLARI TY

	

+( NPN)

b . Set t he Cal i br at i on Fi xt ur e Funct i on swi t ch t o Hor i z

Amp l Cal .

c .

	

Pr ess t he ZERO but t on an d cent er t he spot h or i zon-
t al l y on t h e gr at i cul e . Rel ease t he ZERObut t on .

d . Tu r n t he Ty pe 576 CENTERL I NE VALUE swi t c h

and t he Cal i br at i on F i xt ur e Di s pl ay Of f set Mul t i p l i er
swi t c h , t oget her , t hr oug hout t hei r r anges .

e CHECK FOR- Spot cent er ed hor i zont al l y f or eac h
posi t i on of t he CENTERLI NE VALUE swi t c h wi t h i n t h e

t ol er ances sh own i n Tabl e 5- 3 .

f . When t he CENTERLI NE VALUE swi t c h i s set t o 10,

p r ess t he ZERO but t on an d be sur e t he spot i s cent er ed
hor i zont al l y .

g . Pr ess t he CAL but t on .

h . CHECK F OR- Spot cent er ed hor i zont al l y ±0 . 5 d i vi -
si on .

i . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

DI SPLAY OFFSET Sel ect o r

	

VERT § 10
CENTERL I NE VALUE

	

0
CAL

	

Rel ease d

Per f or mance Check/ Cal i br at i on- Ty pe 576

TABLE 5- 3

Accu r acy of Cent er l i ne Val ue

j . Set t he f ol l owi ng Cal i br at i on F i xt ur e cont r ol s t o :

Fu nct i on

	

Ver t Amp l Cal
Cal i br at i on Range

	

125 mV
Di sp l ay Of f set Mul t i p l i er

	

0

k . Pr ess t he ZERO but t on an d cent er t he spot ver t i cal l y

on t he gr at i cul e .

™ . Tur n t he Ty pe 576 CENTERLI NE VALUE swi t ch
an d t he Cal i br at i on Fi xt ur e Di spl ay Of f set Mul t i p l i er

swi t c h , t oget her , t h r oug hout t hei r r anges .

m. CHECK FOR - Spot cent er ed ver t i cal l y f or eac h p osi -

t i on of t he CENTERL I NE VALUE swi t ch wi t h i n t he t ol er -
ances s hown i n Tabl e 5- 3 .

· . Wh en t he CENTERL I NE VALUE swi t c h i s set t o 10,
pr ess t he ZERO but t on an d be su r e t he s pot i s cent er ed
ver t i cal l y .

¿ . Pr ess t h e Cal but t on .

Á. CHECK F OR- Spot cent er ed ver t i cal l y ±0 . 5 d i vi si on .

18 . Chec k Hor i zont al Di s pl ay Accur acy

± . Set t he f ol l owi ng Ty pe 576 co nt r ol s t o :

DI SPLAY OFFSET Sel ect or

	

NORM ( OFF)
HORI ZONTAL

	

. 05 COLLECTOR

VARI ABLE COLLECTOR

	

Ful l y Count e r cl oc k wi se

SUPPLY

PEAK POWER WATTS

	

220

MAX PEAK VOLTS

	

1500

MODE	 DC

5- 1 3

CENTERL I NE VALUE
Swi t ch Set t i ng

Spot Ce nt er e d
Hor i zon t al l y

0. 5 ±0 . 2 d i vi si ons

1 . 0 ±0 . 4 di vi si ons

1 . 5 ±0 . 5 d i vi si ons

2 . 0 ±0 . 6 d i vi si ons

2 . 5 ±0. 8 di vi si ons

3 . 0 ±0 . 9 d i vi si ons

3. 5 ±1 . 1 di vi si ons

4. 0 ±0 . 8 d i vi si ons

4. 5 ±0 . 9 d i vi si ons

5. 0 ±1 . 0 d i vi si ons

5 . 5 ±1 . 1 d i vi si ons

6. 0 ±1 . 2 d i vi si ons

6. 5 ±1 . 3 d i vi si ons

7. 0 ±1 . 4 d i vi si ons

7. 5 ±1 . 5 d i vi si ons

8. 0 ±1 . 6 d i vi si ons

8. 5 ±1 . 7 d i vi si ons

9. 0 ±1 . 8 d i vi si ons

9. 5 ±1 . 9 d i vi si ons

10 . 0 ±2 . 0 d i vi si ons
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Per f or mance Check/ Cal i br at i on - Type 576

b . Set t he Cal i br at i on F i xt ur e Funct i on swi t c h t o Hor i z

At t en Chec k .

c . Pr ess t h e ZERObut t on an d posi t i on t he s pot t o t he

i nt er sect i on of t he zer o ver t i cal an d hor i zont al gr at i cul e

l i nes .

d . Tur n t h e Type 576 VARI ABLE COLLECTOR S UP-

PLY cont r ol f ul l y cl oc kwi se .

e . CHECK FOR- Spot on t ent h ver t i cal gr at i c u l e l i ne

±0 . 3 di vi si on ( ±3%zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿ ) .

f . Tur n t he Ty pe 576 HORI ZONTAL swi t c h an d t he

Cal i b r at i on Fi xt u r e Hor i zont al swi t ch t oget her t hr oug hout

t hei r r anges .

g . CHECK FOR- Spot on t ent h ve r t i cal g r at i cu l e l i ne

±0 . 3 di vi si on ( ±3%) f or eac h p osi t i on of t he HORI ZON-

TAL swi t c h except t he 200 COLLECTOR an d STEP GEN

posi t i ons . I n t he 200 COLLECTOR posi t i on t he s pot s houl d

be i n t he ce nt er ver t i cal l i ne ±0 . 15 d i vi si on ( ±3%) . I n t he

STEP GEN posi t i o n , 11 spot s wi l l be d i s p l ayed hor i zon-

t al l y . The el event h s pot shou l d be on t he t ent h ve r t i cal

gr at i cul e l i ne ±0 . 4 d i vi si on ( ±4%¿ ) . Not e : t he h or i zont al

base i n put i mpedance i s aut omat i cal l y chec k ed by t h i s pr o-
ce dur e .

19 . Chec k Ver t i cal Di s pl ay Accur acy

± . Set t he f ol l owi ng Ty pe 576 co nt r ol s t o :

VARI ABLE COLLECTOR

	

Ful l y Count er cl oc k wi se
SUPPLY

MAXPEAK VOLTS

	

15
VERTI CA L	 2 ‘

HORI ZONTAL	 200VCOLLECTOR

PULSED STEPS

	

300 ¼s

STEP FAMI LY

	

SI NGLE

b . Set t he Cal i br at i on Fi xt ur e Fu nct i on swi t c h t o Ver t -

i cal Cur r ent Chec k.

c . Pr ess t he ZERO but t on an d posi t i on t he s pot on t he

zer o h or i zont al l i ne .

d . Tur n t he VARI A BLE COLLECTOR SUPPLYcont r ol

f ul l y cl oc kwi se .

e . CHECK FOR- S pot on f i f t h hor i zont al gr at i cul e l i ne

±0 . 15 di vi si on ( ±3%¿ ) .

f . Tu r n t he Ty pe 576 VERTI CA L swi t c h an d t he Cal i -

br at i on F i xt ur e Ver t i cal swi t ch , t oget her , t h r oug hout t hei r

r anges .

g . CHECK FOR- Spot on t ent h hor i zont al gr at i cul e l i ne

±0 . 3 d i vi si on ( ±3%¿ ) f or al l p osi t i ons of t he VERTI CAL

swi t c h . ( The ST EPS but t on may be pr essed when t he Cal i -

br at i on F i xt ur e Ver t i cal swi t c h i s i n t he 10 mA posi t i on . )

5- 14

h . Set t he f ol l owi ng Type 576 cont r ol s t o :

VERTI CAL	 5 ¼‘ EMI TTER
MODE

	

LEAKAGE

i . Set t he Cal i br at i on Fi xt ur e Ver t i cal cont r ol t o 50 ¼‘ .

j . Tur n t he Ty pe 576 VERTI CA L swi t c h an d t he Cal i -

br at i on F i xt ur e Ver t i cal swi t ch , t oget her cl oc kwi se
t hr oug hout t hei r r anges .

k . CHECK FOR- Spot on t ent h hor i zont al gr at i cul e l i ne

±0 . 3 di vi si on ±1 · ‘ ( ±3% ±1 · ‘ ) f or al l posi t i ons of t he

Ty pe 576 VERTI CAL swi t c h except t he 1 · ‘ , 2 · ‘ an d 5

· ‘ p osi t i ons . I n t hese posi t i ons t he accur acy i s wi t h i n 0 . 5

di vi si on ±1 · ‘ ( 5° /¿ ±1 · ‘ ) .

™ . Set t he f ol l owi ng Type 576 cont r ol s t o :

VERTI CA L	 ST EP GEN

VARI ABLE COLLECTOR

	

Ful l y Count er cl oc k wi se

SUPPLY

STEP FAMI LY

	

REP

m. CHECK F OR- 11 spot s d i spl ayed ver t i cal l y wi t h t he

el event h s pot on t he t ent h h or i zont al gr at i cul e l i ne ±0 . 4
d i vi si on ( ±4%¿ ) .

20 . Chec k Hor i zont al and Ver t i cal Di s pl ayed Noi se

± . Tur n of f t he Ty pe 576 an d r emove t he Cal i br at i on

Fi xt ur e .

b . I nst al l t he St an dar d Test Fi xt ur e i n t he Ty pe 576 an d

t ur n on t he i nst r ument .

c . Set t he f ol l owi ng Type 576 cont r ol s t o :

VERTI CA L	 2 ‘
DI SPLAY OFFSET Sel ect or

	

HORI Z §10

CENTERL I NE VALUE

	

5

HOR I ZONTAL

	

. 05 VCOLLECTOR

POLARI TY

	

AC
MODE

	

NORM
STEP FAMI LY

	

SI NGLE

d . Posi t i on t he s pot on t he CRT.

e . CHECK FOR- Spot no gr eat er t han 0. 6 d i vi si o n hor i -

zont al l y ( 3 mV pea k t o pea k ) .

f . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

VERTI CAL	 1 ¼‘

DI SPLAY OFFSET Sel ect o r

	

VERT §10

HORI ZONTAL	 200 VCOLLECTOR

g . Posi t i on t he s pot on t he CRT. Use t he CENTERLI NE

VALUE swi t c h i f n ecessa r y .

h . CHECK F OR- Spot no gr eat e r t han 0. 5 d i vi si ons

ver t i cal l y ( 50 · ‘ pea k t o peak ) .

i . Set t he Ty pe 576 MODE swi t c h t o LEAKAGE.
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Per f or mance Chec k / Cal i b r at i on- Type 576

j . Posi t i on t he s pot on t he CRT. Use t he CENTERL I NE

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

™ . Tu r n of f t he Type 576 and r emove t he St andar d Test
VALUE swi t c h i f necessar y .

	

Fi xt u r e .

k . CHECK FOR- S pot no gr eat er t han . 2 d i vi si o n ver t -

	

m. I nst al l t he Cal i br at i on F i xt ur e i n t he Ty pe 576 an d
i cal l y ( . 2 · ‘ pea k t o pea k ) .

	

t ur n on t he i nst r ument .

NOTES
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Per f or mance Chec k / Cal i br at i o n- Type 576

POLARI TY

	

AC
MODE

	

NORM

AMPLI TUDE

	

2 V

NUMBER OF ST EPS

	

1

STEPS

	

Pr essed

STEP FAMI LY	 REP
RATE

	

NORM

Ty pe 576 Cal i br at i o n Fi xt ur e

Fu nct i on

	

St ep Gen

St e p Gener at or Loa ds

	

St e p Gen

Test Osci l l oscope

Ti me/ Cm
Tr i gger i ng

Mi l l i vol t s/ Cm

I nput At t enuat i on

I n put Coupl i ng

5- 1 6

2 ms
Tr i g, +, AC, I nt er nal
50

RzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÆ

DC

R
¤

¿¹ ½

—
Ÿ

75
· ›

7WR

I nv

²

PER
¿¹ ½

Fi g . 5- 8 . Type 576 di spl ay of c r ossover l i nes f or adj ust i ng ZERO

CROSS adj ust ment R8.

Fi g. 5- 9 . STEP GEN ci r cui t boa r d : Locat i on of adj ust ment s i n st ep 14 and st eps 22 t hr ough 26 .

¯

MzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" ¹ ¹

_ :

I NE

• • Ÿ
t oget her but

¹

over l appi ng ¹

~~Ÿ _ -

_ _M• • • • œ• • • •

- - ¹

~ESSEN_ _

ST EP GENERATOR Vc Range 0

I ni t i al Cont r ol Set t i ngs

Type 576

Compar i son Vol t age 10 . 000

Posi t i on Di s pl ay Cent er ed

VERTI CAL STEP GEN
21 . Adj ust Zer o Cr ossi ngs and St ep Del ay

DI SPLAY OFFSET Sel ect or HOR I Z §10

CENTERL I NE VALUE 5 ± . Posi t i on t he cr ossover poi nt of t he t wo t r aces t o t he

HOR I ZONTAL 5 VCOLLECTOR cent er of t he gr at i cul e usi ng t he Ty pe 576 h or i zont al F I NE

POSI TI ON ( Ver t i cal an d Cent er ed P OSI TI ON cont r ol s

Hor i zont al )
b . CHECK FOR- Cr ossover l i nes t oget her at cent er ( see

MAXPEAK VOLTS 15
F i g . 58) .

PEAK POWERWATTS 0. 5

VARI A BLE COLLECTOR Ful l y Cl ock wi se c . ADJUST- R8, ZERO CROSS adj ust ment , ( see Fi g .

SUPPLY 5- 9) i f t he d i s p l ay i s not cor r ect .
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Fi g . 5- 10 . Type 576 di s pl ay of Col l ect or Sup pl y peak s f or adj u st i ng
DELAY adj ust ment zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 24 : ( ‘ ) i ncor r ect adj u st ment ; ( ’ ) cor r ect
adj ust ment .

d . Set t he f ol l owi ng Type 576 cont r ol s t o :

POLARI TY
NUMBER OF STEPS

RATE

+( • ¡ • )

3

2§

e . Tur n t he Ty pe 576 CENTERL I NE VALUE swi t ch

cl oc kwi se unt i l t he p ea ks of t he Col l ect or Su pp l y out p ut

ar e d i s p l ayed on t he CRT ( see Fi g . 5- 1 OA) .

f . CHECK FOR- St ep occur r i ng exact l y at t he pea k of

t he Col l ect o r Su pp l y out p ut ( see F i g . 5- 10 ’ ) .

g . ADJUST- R24, DELAY a d j ust ment , ( see Fi g . 5- 9) i f

t he st e p s d o not occur at t he p ea k of t he Col l ect or Su p pl y

out put .

22 . Adj ust Zer o St e p L evel

± . Set t he f ol l owi ng Type 576 cont r ol s t o :

CENTERL I NE VALUE

	

0

HORI ZONTAL
VARI ABLE COLLECTOR
SUPPLY

AMPL I TUDE

	

. 05 V

STEP FAM™ LY

. 05 V BASE
Ful l y Count er cl oc kwi se

SI NGLE

b . Pr ess t he Ty pe 576 ZERObut t on and cent er t he s pot

hor i zont al l y on t he gr at i cul e usi ng t he hor i zont al F I NE
POSI TI ON cont r ol .

m. ADJUST- R127, I NVE RT ZERO a d j u st ment , ( see

F i g . 5- 9) i f t he s p ot i s not cent er e d .

23 . Adj ust St e p Amp l i f i er Gai n

± . Set t he f ol l owi ng Ty p e 576 cont r ol s t o :

NUMBER OF STEPS

	

10

AMPL I TUDE

	

1 V

STEP FAMI LY

	

REP

POLARI TY I NVERT

	

Rel ease d

b . Set t he f ol l owi ng Cal i br at i on Fi xt u r e cont r ol s t o :

F u nct i on

	

St e p Gen

St ep Gene r at o r

	

. 05 ¼‘

c . Set t he t est osci l l osco p e cont r ol s as shown i n t he i ni -

t i al set u p wh i c h p r ece d es t h e St ep Gener at or sect i o n of t h i s

p r oce d ur e .

d . Connect ± 93 © cabl e wi t h BNC- connect or s bet ween

t he Ext er nal Moni t or on t he Cal i b r at i on F i xt ur e an d t he

Channel ‘ I n p ut of t h e t est osci l l osco pe .

e . Tr i gger t he t est osci l l scope d i s p l ay an d cent er t he

zer o st e p of t he St e p Gener at or out p ut on t he cent er h or i -

zont al l i ne of t he t est osci l l oscope CRT gr at i cul e .

f . Set t he t est osci l l osco pe Vc Range swi t c h t o +11 .

g . CHECK F OR- Tent h st ep on t he ce n t er h or i zont al

l i ne of t he t est osci l l oscope gr at i c u l e ' - 4 d i vi si ons ( ±2%) .

5- 1 7

Per f or ma nce Chec k / Cal i br at i on- Type 576

c . Rel ease t he ZERObut t o n .

; ™‘ ) •

Ã¹ ½ d . CHECK FOR- Sp ot hor i zont al l y cent er e d on t he

» PER gr at i cul e

™ SEE

—
Ÿ
›

'
500
ÄÀ³ e . ADJUST- 8224, AMP BAL ad j ust ment , ( see F i g .

MMMMEEMMON

–
- 5- 9) i f t he spot i s not cent e r ed .

mom MEMNON
¡ • ¡

MOMMEMOMME ¤ 2 f . Set t he Ty p e 576 AMPL I TUDE swi t ch t o 2 V.
¡ ³

MEMMENOMEN g . CHECK FOR- Sp ot hor i zont al l y cent er e d on t h e

MEMEMME

±
9m gr at i c u l e

EMEMENI NSEEM

PER
DI V

h. ADJUST- R97, ZERO STEP ad j ust ment , ( see F i g .

5- 9) i f t he d i s p l ay i s not cent e r ed .

; ( ’ ) •
›

NONE SOMME
D¹ ½ i . Reset t he AMPL I TUDE swi t c h t o . 05 V.

EMEMEMEMEM

PER

—
¿ j . Repeat par t s b t h r oug h i u nt i l t he s pot r emai ns cent er -

¯

_
›

4 ÄÀ³ e d when t he AMPLI TUDE swi t c h i s swi t c hed bet ween t he

. ¹ V . 05 V an d t he 2 V posi t i ons .

WI NN I

¡ • R

Â
µ

³

k . Set t he Ty p e 576 AMPL I T UDE swi t c h t o 2 V an d
¡ p r ess t he POLAR I TY I NVERT but t on .

²

9m ™ . CHECK FOR- Sp ot cent er ed hor i zont al l y on t he gr at -
PER
Ã¹ ½ i c u l e .
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Per f or mance Check / Cal i br at i on- Type 576

h . ADJUST- R113, STEP AMP GAI N a dj ust ment , ( see
F i g . 5- 8) i f t he t e n t h st ep i s not cent e r ed .

i . Pr ess t he AI DOFFSET but t on .

j . CHECK FOR- Zer o st ep wi t h of f set at same l evel as
t he t ent h st ep wi t hout of f set ±4 d i vi si ons ( -! - 2%) .

k. ADDUST- R86, AI D OFFSET adj ust ment , ( see F i g .
5- 9) i f t he l evel of t he ze r o st ep wi t h of f set i s not cor r ect . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

™ . Pr ess t he Ty pe 576 ZEROOFFSET but t on .

m. Set t he t est osci l l osco pe Vc Range swi t c h t o 0.

· . Chec k t hat t he zer o st ep i s p osi t i oned on t he cent er
hor i zont al gr at i cul e l i ne .

¿ . Pr ess t he Ty pe 576 OPPOSE OFFSET but t on .

Á. CHECK F OR- Tent h st ep wi t h o pposi ng of f set at t he

same l evel as t he zer o st ep wi t hout of f set -!- 4 d i vi si ons

( ±2%) .

q . ADJUST- R85, OPPOSE OFFSET adj u st ment , ( see
Fi g 5- 9) i f t he l evel of t he t ent h st ep wi t h of f set i s n ot
cor r ect .

24 . Adj ust Cur r ent Bal ance

±

	

Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

HORI ZONTAL

	

. 1 V BAS E
DI SPLAY OFFSET Sel ect or

	

HORI Z § 1
CENTERL I NE VALUE

	

5
AMPL I TUDE	 50¼‘
OFFSET

	

ZERO

b . Set t he f ol l owi ng Cal i br at i on F i xt u re cont r ol s t o :

St ep Gene r at or

	

50 ¼‘
St ep Ge ner at or Loa ds

	

1 š Col l ect or Shor t

c. Posi t i o n t he t e nt h s pot t o t h e i nt er sect i on of t he

t ent h hor i zont al and cent er ve r t i cal gr at i cul e l i nes .

d . Set t he DI SPLAY OFFSET Sel ect or swi t c h t o

HORI Z § 10 .

e . Reposi t i on t he s pot t o t he i nt er sect i on of t he t ent h

hor i zont al an d cent er ve r t i cal gr at i cul e l i ne .

f . Set t he Cal i br at i on F i xt ur e St ep Gene r at or Loa ds

swi t c h t o 1 š + 18 š .

5- 1 8

g . CHECK FOR- Spot cent e r ed h or i zont al l y .

h . ADJUST- R243, OUTPUT – adj ust ment , ( see Fi g .
5- 9) i f t he s pot i s not cent er ed .

i . Tur n t he St ep Gener at or Loads swi t ch bac k an d f or t h
bet ween t he 1 š Col l ect or Shor t an d t he 1 š + 18 š
p osi t i ons an d c hec k f or no movement of t he spot bet wee n
t he t wo p osi t i ons .

j . Set t he Ty pe 576 AMPLI TUDE swi t c h t o 2 V .

k . Set t he f ol l owi ng Cal i br at i on F i xt ur e cont r ol s t o :

St ep Gener at or

	

2 V
St ep Gener at or L oa ds

	

St ep Gen

25 . Chec k St ep Gener at or Accur acy

± . Set t he t est osci l l osco pe cont r ol s t o :

Vc Range

	

+11
Compar i son Vol t age

	

0. 000

b . Posi t i on t he ze r o st ep t o t he cent er h or i zont al gr at i -
cul e l i ne of t he t est osci l l osco pe .

c . Set t he t est osci l l osco pe Compar i son Vol t age t o
1 . 000 .

d . CHECK FOR- St e p on t est osci l l oscope cent er hor i -
zo nt al gr at i cul e l i ne ±1 d i vi si on ( ±5% of 1 V) .

e . Tur n t he t est osci l l osco pe Compar i son Vol t age swi t ch

t hr oug hout i t s r ange .

f . CHECK FOR- Eac h st ep on t he t est osci l l osco pe gr at -
i cul e at t he same l evel as t he pr evi ous st ep ±1 di vi si on
( ±5% of 1 V) , f o r eac h posi t i on of t he Compar i son Vol t age
swi t c h .

g . Tur n t he Ty pe 576 AMPL I T UDE swi t c h a nd t he Cal i -
br at i on F i xt ur e St ep Gener at or swi t c h , t oget her , t hr o ugh-
out t hei r r anges .

h . CHECK FOR- Tent h st ep on t est osci l l osco pe cent er

h or i zont al gr at i cul e l i ne ±4 d i vi si ons ( ±2%¿ of t ot al out put ) .

i .

	

For t he . 1 V_5 ¼‘ , 1 mAan d 200 mA posi t i ons, set

t he Test Osci l l osco pe cont r ol s as i n par t ± and r e peat par t s b
t hr o ugh f .

j . Pr ess t he Ty pe 576 ST EP MULT . 1 § but t on .

k . Set t he f ol l owi ng t est osci l l oscope co nt r ol s t o :

Vc Range

	

+1 . 1
Compar i son Vol t age

	

0. 000
Mi l l i vol t s/ Cm

	

10

™. Posi t i on t he zer o st ep t o t he cent er hor i zont al gr at i -

c u l e l i ne of t he t est osci l l osco pe .

m. Set t he t est osci l l osco pe Compar i son Vol t age swi t ch

t o 1 . 000

· . CHECK FOR- St e p on t est osci l l osco pe cent er h or i -

zont al gr at i cul e l i ne ±1 di vi si on ( ±10%¿ of 0 . 1 vol t s) .

¿ . Tur n t he t est osci l l osco pe Compar i son Vol t age swi t ch
t hr o ughout i t s r ange .

Á. CHECK F OR- - Eac h st ep on t he t est osci l l osco pe gr at -
i cul e at t he same l evel as t h e pr evi ous st ep ±1 di vi si o n

Ÿ
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( ±10% of 0. 1 vol t s) f or eac h posi t i on of t he Compar i son

Vol t age swi t c h .

q . Tur n t he Ty pe 576 AMPLI T UDE swi t c h an d t he Cal i -

br at i on F i xt ur e St ep Gener at or swi t c h , t oget her , t hr oug h-

out t hei r r anges .

r . CHECK F OR- Tent h st ep on t est osci l l oscope cent e r

hor i zont al gr at i cul e l i ne ±2 d i vi si ons ( ±2%of t ot al out put ) .

s . For t he 1 mA, 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¼‘ , 1 V an d 2 V posi t i ons, r epeat

par t s k t hr oug h Á.

26 . Chec k Of f set Mul t i pl i er

± . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

OFFSET MULT

	

0. 00

OFFSET

	

AI D

AMPL I TUDE

	

1 V

STEP MULT . 1 §

	

Rel eased

b . Set t he Cal i b r at i on F i xt u re St ep Gener at o r swi t c h t o

1 V .

c . Set t he f ol l owi ng t est osci l l oscope cont r ol s t o :

Mi l l i vol t s/ cm

	

50
Vc Range

	

+11
Compar i son Vol t age

	

10 . 000

d . Posi t i on t he t ent h st ep on t he t est osci l l osco pe cent e r

hor i zont al gr at i cul e l i ne .

e . Tu r n t he Ty pe 576 OFFSET MULT cont r ol t hr oug h-

out i t s r ange .

f . CHECK FOR- St ep at t est osci l l oscope cent er h or i -

zont al l i ne f or eac h compl et e r evol ut i on of t he OFFSET

œULT cont r ol .

g . Set t he Ty pe 576 OFFSET MULT cont r ol t o 10 . 00 .

27 . Chec k Maxi mum Cur r ent Out put i n Cur r ent

Mode

± . Set t he Ty pe 576 AMPLI TUDE swi t c h an d t he Cal i -
br at i on F i xt ur e St ep Gener at or swi t c h as s hown i n Tabl e

5- 4 .

b . Set t he f ol l owi ng t est osci l l oscope co nt r ol s t o :

c . For each gr ou p of set t i ngs shown i n Tabl e 5- 4, p r ess

t he Ty pe 576 ZERO OFFSET but t on and ad j u st t he t est

osci l l oscope Mi l l i vol t s/ Cm Var i abl e f or t h r ee d i vi si ons of

def l ect i o n on t he Test osci l l osco pe CRT. Wi t h 3 di vi si ons of

def l ect i o n , p osi t i on t he ze r o st ep on t he bot t omhor i zont al

gr at i cul e l i ne an d pr ess t he Type 576 AI D OFFSET but t on .

AMPL I TUDE

Per f or mance Check/ Cal i br at i on- Ty pe 576

d . CHECK FOR- Di s pl ay of st ep f ami l y wi t h t e nt h st ep

of f set t o t he t op h or i zont al gr at i cul e l i ne of t he gr at i cul e .

OFFSET

TABLE 5- 4

Chec k Maxi mumCu r r ent
i n Cur r ent Mode

¹ Tenth st ep shoul d be at l east 4 . 5 di vi si ons f r om bot t om hor i zont al
g r at i cul e l i ne .

28 . Chec k Rever se Cur r ent and Vol t age L i mi t s

± . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

2 mA

OPP OS E

b . Set t he Cal i br at i on F i xt ur e St ep Gener at or swi t c h t o

10 mA.

c . Set t he t est osci l l osco pe Mi l l i vol t s/ Cm swi t c h t o 10 .

d. CHECK FOR- Cur r ent l i mi t bet ween one an d t wo

d i vi si ons bel ow t he t ent h st ep ( see F i g . 5- 11 ‘ ) .

™’ 1

SEEN MEN

N. . . . . . . . . . . . . . . : MW

	

on

0 ONE

MENOMMENNN

OMENS MONO

MEMESEEMEN
00 MENEM

Fi g. 5- 11 .

	

Test osci l l oscope di sp l ay of r ever se vol t age and cur r ent
l i mi t : (‘ ) r ever se cur r ent l i mi t ; ( ’ ) r ever se vol t age l i mi t .

5- 1 9

AMPL I TUDE St ep Gener at or

100 mA' 200 mA

1 mA 2 mA

. 1 mA . 2 mA

5 ¼‘ 10 ¼‘

Ti me/ Cm 5 ms

Vc R ange 0

œ̄l l i vol t s/ cm 20

I nput At t enuat i on 100
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Per f or mance Chec k / Cal i br at i o n- Ty pe 576

e . Set t he Cal i br at i on Fi xt ur e St ep Gener at or swi t c h t o
2 mA.

f . CHECK FOR- Vol t age l i mi t bet wee n 1 an d 3 d i vi -

si ons bel ow t he t ent h st ep ( 1 t o 3 vol t s) . See F i g . 5- 11zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ .

± . Set t he Cal i br at i on Fi xt ur e St ep Gener at or L oa ds
swi t c h t o 40 V Load.

b Set t he Ty pe 576 AMPL I TUDE swi t c h and t h e t est
osci l l oscope Mi l l i vol t s/ Cm an d I n put At t enuat i on swi t ches
as sh own i n Tabl e 5- 5 .

TABLE 5- 5

Check Maxi mumVol t age

i n Vol t age Mode

c . For eac h gr oup of set t i ngs shown i n Tabl e 5- 5, p r ess

t he Ty pe 576 ZERO OFFSET but t on an d a dj ust t he t est
osci l l osco pe Mi l l i vol t s/ Cm Var i abl e f or 2 d i vi si ons of def l ec-

t i on on t he t est osci l l osco pe CRT. Wi t h 2 d i vi si ons of d e-

f l ect i on, posi t i on t he zer o st ep one d i vi si on bel ow t he cen-

t er h or i zont al gr at i c u l e l i ne an d pr ess t he AI D OFFSET

but t on

d . CHECK FOR- Di s pl ay of t he st ep f ami l y wi t h t he
t ent h st ep of f set t o t h e t o p hor i zont al gr at i c u l e l i ne of t he
CRT.

5- 20

TABLE 5- 6

Chec k Shor t Ci r cui t Cur r ent L i mi t

e . Pr ess t h e Ty pe 576 OPPOSE OFF SET but t on .

f . CHECK FOR- Di spl ay of t he st ep f ami l y wi t h t he
zer o st ep of f set t o t he bot t om h or i zont al gr at i cul e l i ne of
t he CRT .

b . Set t he f ol l owi ng Cal i br at i on Fi xt ur e cont r ol s t o :

St ep Gene r at or

	

100 mA

St ep Gener at or L oa ds

	

. 1 ©

c. Pr ess t he Ty pe 576 ZERO but t on an d posi t i on t he
spot t o t he zer o ver t i cal an d cent er hor i zont al gr at i cu l e l i nes
of t he Ty pe 576 . Rel ease t he ZERObut t on .

d. Set t he Ty pe 576 CURRENT L I MI T an d HORI ZON-

TAL swi t c hes as s hown i n Tabl e 5- 6 .

e . CHECK FOR- Spot di sp l ace d f r om zer o ver t i cal gr at i -
cul e l i ne no mor e t han t he maxi mum sh own i n Tabl e 5- 6
when t he Ty pe 576 AMPL I TUDE swi t c h i s t u r ned t h r oug h
i t s vol t age r ange . Wh en t he Ty pe 576 CURRENT L I MI T
swi t c h i s set t o 100 mA an d 20 mA, set t he Cal i br at i on
F i xt ur e St ep Gener at or Loa ds swi t c h t o St ep Gen .

31 . Chec k Mi scel l aneous St ep Gener at or But t ons

± . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

AMPL I TUDE

	

1 V

OFFSET

	

ZERO

RAT E

	

. 5 §

b. Set t he f ol l owi ng Cal i br at i on F i xt ur e cont r ol s t o :

Funct i on

	

St ep Ge ner at o r Chec k
St ep Gener at or

	

1 V

t Set t he Type 576 DI SPLAY OFFSET Sel ect or swi t ch t o NORM( OFF) and posi t i on zer o spot on z er o ver t i cal gr at i c ul e l i ne.

AMPL I TUDE Mi l l i vol t s/ cm I n put At t en

2 V 10 1000

1 V 5 1000

. 5 V 20 100

. 2 V 10 100

. 1 V 5 100

. 05 V 20 10

CURRENT

L I MI T

HORI ZONTAL

( BASE)
Max Di spl acement f r om

Ze r o Ver t i cal Gr at i cul e L i ne

Tol er a nce

2 ‘ . 5 4 di vi si ons +2 d i vi si ons 2 ‘ +50 ¿/¿ - Ÿ¿/¿

500 mA . 1 5 d i v +2 . 5 d i v 500 mA +50 ¿/¿ - Ÿ¿/¿

100 mA' . 2 5 d i v +2 . 5 d i v 100 mA+50° / ¿ - Ÿ¿/¿

20 mA' . 05 ¤ 4 d i v +2 di v f 20 mA +50 ¿/¿ - Ÿ¿/ ¿

g . Set t he Type 576 AMPLI TUDE swi t c h t o 2 V.
30 . Chec k Shor t Ci r cui t Cur r ent L i mi t i ng i n

h . Set t he Cal i br at i on F i xt u r e St ep Gener at or swi t c h t o
10 mA.

Vol t age Mode

± Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

i . CHECK FOR- - Cur r ent l i mi t bet wee n one an d t wo
DI SPLAY OFFSET Sel ect or HORI Z § 10

d i vi si ons bel ow t he t ent h st ep .
CENTERL I NE VALUE 0. 5
OFFSET AI D

29 . Check Maxi mumVol t age i n Vol t age Mode
VERTI CAL 2 ‘
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d . CHECK FOR- St ep f ami l y wi t h du r at i on of appr ox-

i mat el y 9 . 2 di vi si ons, 18 . 4 ms, f o r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 60 Hz l i ne f r e q uency

( 22 . 0 ms f or ± 50 Hz l i ne f r e q uency) .

f . Ad j ust t he t est osci l l oscope Var i abl e Ti me/ Cm con-

t r ol f or ± st ep f ami l y wi t h t he begi nni ng of t he zer o st e p on

t he f i r st ver t i cal gr at i cul e l i ne of t he t est osci l l osco pe an d

t he t ent h st e p on t he el eve n t h g r at i cul e l i ne

k . Pr ess t he Ty p e 576 STEP/ OFFSET POLARI TY I N-

VERT but t on .

m. Set t he t est osci l l osco p e Ti me/ cmswi t c h t o 5 ms and

t r i gger sl o pe t o - .

c . Set t he f ol l owi ng t est osci l l osco p e cont r ol s t o :

Ti me/ Cm

	

20 ms

Tr i gger i ng Sl o p e

	

-

Mi l l i vol t s/ Cm

	

50

I n p u t At t enuat i on

	

100

e . Set t he t est osci l l oscope Ti me/ Cmswi t ch t o 10 ms .

g . Pr ess t h e Ty p e 576 NORMRATE bu t t on .

h. CHECK FOR- Two st e p f ami l i es per 10 d i vi si ons

i . Pr ess t he Ty p e 576 2§ RATE but t on .

j . CHECK FOR- Fo u r st e p f ami l i es per 10 d i vi si ons

™ . CHECK F OR- St e p f ami l i es i nver t ed .

NOTES

Per f o r ma nce Check/ Cal i br at i on- Type 576

· . Pr ess t he Ty pe 576 STEP F AMI LY SI NGLE but t on .

Pr ess i t agai n .

¿ . CHECK F OR- Si ngl e st e p f ami l y gener at ed each t i me

t he SI NGLE but t on i s p r esse d .

Á . Pr ess t he Ty p e 576 REP STEP FAMI LY but t on an d

r el ease t he POLARI TY I NVERT but t on .

q . Tu r n t he Ty pe 576 NUMBER OF STEPS swi t c h

t h r oug hout i t s r ange .

r . CHECK F OR- Number of st e p s p er f ami l y r ed uced

by one eac h t i me t he swi t c h i s t ur ned one p osi t i on count er -

cl ockwi se .

s .

	

Pr ess t he Ty p e 576 300 ¼s PULS ED STEPS but t on

and set t he NUMBER OF STEPS swi t ch t o 1 .

t . Set t he t est osci l l osco pe Ti me/ Cm swi t c h t o 50 ¼s

( Cal i b r at ed ) and t he Mi l l i vol t s/ Cm swi t ch t o 5.

Å . Tr i gger t he d i sp l ay on t he CRT .

½. CHECK F OR- Pul se d st e p wi t h ± wi dt h of 6 d i v, +1 . 1

d i v, - 0 . 3 d i v ( 300 ¼s, +20° /¿ , - 5° /¿ ) .

É. Pr ess t he Ty p e 576 80 ¼s PULSED STEPS but t on .

Ç. CHECK F OR- Pul se d st e p wi t h ± wi d t h of 1 . 6 d i v,

+0. 3 d i v - 0 . 1 d i v ( 80 ¼s, +20° / ¿ - 5° /¿ ) .
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Per f o r mance Check / Cal i br at i on- Type 576

5- 22

32 . Check Col l ect or Su pp l y Pol ar i t y and Ri pp l ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Tur n t he Ty pe 576 VARI ABLE COLLECTOR SUP-

PLY f ul l y cl oc kwi se an d t r i gger t he t est osci l l oscope d i s-

p l ay .

b . CHECK FOR- Di sp l ay of Ty pe 576 Col l ect or Su pp l y

out put i n AC p ol ar i t y ( si ne wave) .

c . Set t he Ty pe 576 POLARI TY swi t c h t o +( • ¡ • ) .

TABLE 5- 7

Check Col l ect or Su ppl y Ri pp l e

' Cal i br at i on F i xt ur e 10§ at t enuat or causes r i pp l e t o be doubl ed i n t hi s case .

c. Posi t i on t he spot t o t he zer o ver t i cal l i ne and t he
cent er h or i zont al l i ne of t he Ty pe 576 CRT gr at i c u l e .

d . Set t he Ty pe 576 HORI ZONTAL and MAX PEAK
VOLTS swi t c hes as s hown i n Tabl e 5- 8 .

e . F or eac h gr ou p of set t i ngs, t ur n t he Ty pe 576 VAR-

I ABLE COLLECTOR SUPPLY cont r ol f u l l y cl oc kwi se an d

chec k f o r ± pea k vol t age as s hown i n Tabl e 5- 8 .

œ‘ § PEAK VOLTS I n put At t e n mV/ cm R i pp l e
( pea k - t o- pea k )

Tol er ance

15 1 10 ±1 . 5 d i v 15 V ±1° /¿

75 1 50 ±1 . 5 di v 75V ±1° /¿

350 10 20 ±1 . 75 d i v 350 V ±1° /¿

1500 100 10 ±3 . 0 di v' 1500 V ±1%

COLLECTORSUPPLY d . CHECK FOR- Di sp l ay of Col l ect or Su ppl y out put i n

I ni t i al Cont r ol Set t i ngs
+( • ¡ • ) p ol ar i t y ( f ul l wave r ect i f i ed posi t i ve- goi ng si ne

wave) .
Ty pe 576

VERTI CA L 20 mA e . Set t he Ty pe 576 POLARI TY swi t c h t o - ( ¡ • ¡ ) .
DI SPLAY OFFSET Sel ect or NORM ( OFF)

CENTERL I NE VALUE 0 f . CHECK FOR- Di s pl ay of Col l ect or Suppl y out put i n
HORI ZONTAL 2 VCOLLECTOR - ( ¡ • ¡ ) pol ar i t y ( f ul l wave r ect i f i ed negat i ve- goi ng si ne
POSI TI ON ( Ver t i cal an d Cont r ol s Cent er ed wave) .
Hor i zont al )

F I NE POSI TI ON ( Ver t i cal Cont r ol s Cent er ed g . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

and Hor i zont al ) POLARI TY +( • ¡ • )
MAXPEAK VOLTS 15 MODE DC
PEAK POWERWATTS 220 VARI ABLE COLLECTOR Ful l y Cl oc k wi se
VAR I A BLE COLLECTOR Ful l y Count er cl ock wi se SUPPLY
SUPPLY

PEAK POWERWATTS 220 h . Set t he Ty pe 576 MAXPEAK VOLTS swi t c h an d t he
VAR I A BLE COLLECTOR Ful l y Count er cl oc k wi se t est osci l l osco pe I nput At t enuat i on swi t c h a nd Mi l l i vol t s/
SUPPLY Cmswi t c h as shown i n Tabl e 5- 7 .
POLAR I TY AC
MODE NORM i . For eac h g r oup of set t i ngs shown i n Tabl e 5- 7, t r i gger
STEP FAMI LY REP t he t est osci l l oscope d i spl ay and posi t i on t he di s pl ay of

r i pp l e ont o t he CRT.
Ty pe 576 Cal i b r at i on Fi xt ur e

F unct i on St ep Gen j . CHECK FOR- Di s pl ay of DC mode r i ppl e wi t h i n t ol -

St ep Gener at or Loads Col t Vol t age= 10 I nt o er ances shown i n Tabl e 5- 7 .
1 œ©

Test Osci l l oscope 33 . Chec k Col l ect or Supp l y Pea k Vol t ages and

Cur r ent s
Ti me/ Cm 5 ms ( Cal i br at ed )
Tr i gger i ng Tr i g, +, AC, ™ nt ± . Set t he Cal i br at i o n F i xt ur e St ep Gene r at or Loads

Vc Range 0 swi t c h t o Of f .

I n put Cou pl i ng AC

I n put At t enuat i on 100 b. Set t he Ty pe 576 VAR I A BLE COLLECTOR S UP-

Mi l l i vol t s/ Cm 10 PLY f ul l y count er cl oc k wi se and t he MODE swi t c h t o
NORM.
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f . Set t he Ty pe 576 VARI ABLE COLLECTOR S UP-
PLY f ul l y count er cl ockwi se an d t he MAX PEAK VOLTS

swi t ch t o 15 .

g . Set t he Cal i br at i on Fi xt ur e St ep Gener at or Loads
swi t ch t o 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAš Col l ect or Shor t .

h . Set t he Ty pe 576 MAX PEAK VOLTS and VERT-
I CAL swi t ches as shown i n Tabl e 5- 9 .

TABLE 5- 9
Check Col l ect or Suppl y Peak Cur r ent

i . Posi t i on t he spot t o t he zer o ver t i cal and hor i zont al

gr at i cul e l i nes of t he Ty pe 576 CRT.

j . For each Ty pe 576 MAX PEAK VOLTS set t i ng, t ur n

t he VARI ABLE COLLECTOR S UPPLY cont r ol cl ockwi se

unt i l t he peak cur r ent shown i n Tabl e 5- 9 i s r eached, t hen

r et ur n t he VARI ABLE COLLECTOR S UPPLY cont r ol t o

i t s f ul l y count er cl ockwi se posi t i on .

±

	

Tur n of f t he Ty pe 576 .

CAUTI ON

Do n ot exceed t he r at i ng of t he col l ect or su pp l y as
shown i n Tabl e 5- 9 . Ret ur n t he VARI ABLE COL-
LECTOR SUPPLY cont r ol t o i t s f ul l y count er cl ock-

wi se p osi t i on as soon as t he maxi mum cur r ent h as
been obt ai ned .

k . Set t he Ty pe 576 Cal i br at i on F i xt ur e St ep Gener at or

L oads swi t ch t o Of f .

34 . Check I nt er l ock Syst em.

b. Di sconnect t he Cal i br at i on Fi xt ur e f r om t he Ty pe

576 an d i nst al l t he St andar d Test Fi xt ur e .

c . I nst al l t he uni ver sal t r ansi st or adapt er ( Tekt r oni x Par t

• ¿ . 013- 0098- 00) on t he St an dar d Test Fi xt ur e .

d . I nst al l t he pr ot ect i ve box on t he St andar d Test F i x-
t ur e, cl ose t he l i d an d t ur n on t he Ty pe 576.

TABLE 5- 8
Check Col l ect or Suppl y Peak Vol t ages

Per f or mance Check/ Cal i br at i on- Type 576

e . Set t he f ol l owi ng Type 576 cont r ol s t o :

VERTI CAL

	

1 mA
HORI ZONTAL

	

. 5 VCOLLECTOR
MAX PEAK VOLTS

	

15
PEAK POWER WATTS

	

220
VARI ABLE COLLECTOR

	

Ful l y Count er cl ockwi se
SUPPLY

Ter mi nal Sel ect or

	

BASE TERMSTEP
GEN ( NORM)

f . Tur n t he VARI ABLE COLLECTOR SUPPLY f or ±

t r ace f i ve d i vi si ons l ong .

g . L i f t t he l i d of t he pr ot ect i ve box .

h . CHECK FOR- • ¿ change i n t he t r ace on t he CRT
an d t he yel l owan d r ed l i ght s of f .

i . Set t he Ty pe 576 MAX PEAK VOLTS swi t ch t o t he
75, 350 an d 1500 p osi t i ons . Set t he HORI ZONTAL swi t ch

t o 2 V, 10 Vand 100 V, r espect i vel y .

j . I n each posi t i on of t he MAX PEAK VOLTS swi t ch,
l i f t an d cl ose t he l i d of t he pr ot ect i ve box .

k . CHECK FOR- Red l i ght on an d t r ace app ear i ng on

t he CRT when t he l i d i s cl osed; yel l ow l i ght on an d no t r ace
when t he l i d i s open .

35 . Adj ust Loopi ng Compensat i on

± . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

VERTI CAL

	

1 ¼, ‘
HORI ZONTAL

	

2 VCOLLECTOR
MAX PEAK VOLTS

	

15
VARI ABLE COLLECTOR

	

Ful l y Cl ockwi se

SUPPLY

L OOPI NGCOMPENSATI ON

	

Cent er ed

LEFT- OFF- RI GHT LEFT

b . CHECK FOR- Tr ace whi ch i s ± si ngl e l oop ( see Fi g .

5- 12 ‘ ) .

c . ADJUST- C301, LOOPI NG BALANCE a dj ust ment ,
on t he l ef t si de of t he i nst r ument ( see F i g . 5- 13) i f t he t r ace

h as t wo l oops .

5- 23

HORI ZONTAL MAXPEAK VOLTS Peak Vol t s Tol er ance

2 15 7. 5 d i v, +1 . 5 d i v - 0 . 38 d i v 15 V, +20%¿ - 5° /¿

10 75 7. 5 d i v, +1 . 5 di v - 0 . 38 di v 75 V, +20%- 5%

50 350 7. 5 d i v, +1 . 5 d i v - 0 . 38 di v 350 V, +20%- 5%

200 1500 7. 5 di v, +1 . 5 d i v - 0 . 38 d i v 1500 V, +20%¿ - 59/ o

VERTI CAL MAXPEAK VOLTS Peak Cur r ent

20 mA 1500 10 d i vi si ons 20 mA
. 1 ‘ 350 10 d i vi si ons 1 ‘
. 5 ‘ 75 8 d i vi si ons 4 ‘ )
2 ‘ 15 10 d i vi si ons 20 ‘
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Per f or mance Check/ Cal i br at i o n- Type 576

5- 24

FHzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

“ Š• • Ÿ•
WEEN

MENEEME

MENNEEN

ENEENEEMON

MENEEMENNE

MMMMENNNNN

MEMNON

R¹ MENERM/
œi ¹ ¹ 55• ŸzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" " "
NNEEMENEME

: ( C)

d . Set t he f ol l owi ng Type 576 cont r ol s t o :

œ‘ § PEAK VOLTS

HORI ZONTAL

VERTI CAL

½
•
Ä Á‘

Dw

PER

•

Á 50

– V
Dr v

PER
s

¡

²
9ER
PER™V
D I V

›

PER

§

V

¹ Â Á

½•
ÁÄ Á‘

¿¹ ½

¿¹ ½

PER
s
Ä
¡ V

PER t 5 Á
Dr v

F i g. 5- 12 . Ty pe 576 di spl ay of l oopi ng : ( ‘ ) Di spl ay of undesi r ab l e
doubl e l oop ; ( ’ ) Di spl ay of uncompensat ed l oopi ng; ( C) Di spl ay
of compensat ed l oop i ng .

350
50 VCOLLECTOR
10 ¼‘ ( i f t r ace i s n ot
on CRT)

e . CHECK FOR- Mi ni mu m h i g h f r eq uency noi se on

t r ace .

f . ADJUST- C341, —. F. NOI SE REJECTI ON adj ust -

me nt , ( see Fi g . 5- 13) f or mi ni mum h i g h f r equency n oi se .

Do not adj u st C341 mor e t han ± f ew t u r ns cl oc k wi se .

F i g. 5- 13 . Locat i on of adj ust ment s i n st ep 35 .

g . CHECK FOR- Mi ni mumver t i cal wi dt h of t r ace l oop

( see Fi g . 5- 1 2B an d C) .

h . ADJUST- C339, 350 V a nd 1500 V LOOP I NGCOM-

PENSATI ON adj ust ment , ( see F i g . 5- 13) f or mi ni mum

wi dt h of t r ace l oop .

i . Set t h e f ol l owi ng Ty pe 576 co n t r ol s t o :

VERTI CAL	 1 ¼‘

HOR I ZONTAL	 2 V COLLECTOR

MAX PEAK VOLTS

	

15

j . CHECK FOR- Mi ni mum ve r t i cal wi d t h of t r ace l oop .

k . ADJUST- - LOOPI NG COMPENSATI ON cont r ol and

C301, LOOP I NG BALANCE a dj ust ment ( see Fi g . 5- 13) ,

f o r mi ni mum ver t i cal wi dt h of t h e t r ace l oop .

™ . Set t h e f ol l owi ng Ty p e 576 cont r ol s t o :

HORI ZONTAL	 50 VCOLLECTOR

MAXPEAK VOLTS

	

350

m. Repeat par t s g t hr ough k .

· . For ± compl et e cal i br at i on or adj ust ment s onl y, t h i s

compl et es t he p r oce dur e .

36 . Chec k and Adj ust Loopi ng Compensat i on

± . Set t he f ol l owi ng Ty pe 576 cont r ol s t o :

VERTI CA L	 1 ¼‘

HOR I ZONTAL	 2 VCOLLECTOR

MAXPEAK VOLTS

	

15

VAR I A BLE COLLECTOR

	

Ful l y Cl co kwi se
SUPPLY

b . CHECK FOR- Mi ni mum ver t i cal wi dt h of t he t r ace

l oop ( see Fi g . 5- 12 ’ an d C) .
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c . ADJUST- LOOP I NG COMPENSATI ON cont r ol f or

	

d . Thi s compl et es t he Ty pe 576 p er f or mance chec k p r o-

mi ni mum ver t i cal wi dt h of t he t r ace l oop .

	

cedzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÅ r e .

Per f or mance Check / Cal i br at i on- Type 576
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PARTS L I ST ABBREVI ATI ONSzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

’ —’ b i n d i ng h ead br ass i nt i nt er nal

BHS b i n d i ng h ead st eel I g l engt h o r l ong

cap . ca p aci t or met . met al

cer cer ami c mt g h dw mount i ng har dwar e

comp composi t i on OD out si d e d i amet er

Ÿ—’ oval h ead br ass
conn connect or

OHS oval h ead st eel
CRT cat ho d e- r ay t ube

¡ / Ÿ par t of
csk count er sunk

¡ —’ pan h ead br ass
DE doubl e end

PHS pan h ea d st eel
d i a d i amet er

p l st c p l ast i c

d i v di vi si on
PMC paper , met al cased

el ect . el ect r ol yt i c
pol y pol yst yr ene

EMC el ect r ol yt i c, met al cased
p r ec p r eci si on

EMT el ect r ol yt i c, met al t ubul ar PT pa p er , t ubul ar

ext ext er nal ¡ ¤œ pa p er or p l ast i c, t ubul ar , mol d ed

F & 1 f ocus and i nt ensi t y RHB r ound h ea d br ass

FHB f l at head br ass RHS r ound h ead st eel

FHS f l at head st eel SE si ngl e end

F i l —’ f i l l i st er h ead br ass SN or S/ • ser i al number

F i l HS f i l l i st er h ea d st eel S or SW swi t ch

h hei ght or hi gh TC t emper at ur e compensat e d

hex. h exagonal ¤—’ t r uss h ea d br ass

——’ h ex h ead b r ass t hk t hi ck

HHS h ex h ead st eel THS t r uss h ead st eel

HSB hex socket br ass t ub . t ubul ar

HSS h ex socket st eel var var i abl e

I D i nsi de di amet er É wi de or wi d t h

i nc i ncan d escent WW wi r e- woun d
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PARTS ORDERI NG I NFORMATI ON

Re p l acement par t s ar e avai l abl e f r om or t h r o u g h yo u r l ocal Te kt r oni x, I n c . Fi el d

Of f i ce o r r e pr esent at i ve .

Changes t o Te k t r oni x i nst r u ment s a r e somet i mes ma de t o accommodat e i mpr ove d

component s as t h ey become avai l abl e, a n d t o gi ve you t h e benef i t of t h e l at est ci r c u i t

i mpr ovement s d evel o pe d i n o ur engi neer i ng depar t ment . I t i s t h er ef or e i mpor t ant , wh en

or der i ng par t s, t o i ncl u de t h e f ol l owi n g i nf or mat i on i n yo u r or de r : Par t n u mber , i nst r u ment

t ype o r nu mber , ser i al o r mo del n u mber , an d mo d i f i cat i on n u mber i f a pp l i cabl e .

I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± pa r t you have or der e d has been r epl ace d wi t h ± new o r i mÁÄ¿½µÄt pun, -yÃ½r

l ocal Te kt r oni x, I nc . Fi el d Of f i ce o r r e pr esent at i ve wi l l cont act you concer ni n g any c h ange

i n p a r t n u mbe r .

SPECI AL NOTES AND SYMBOLS

X000

	

Pa r t f i r st a dd e d at t h i s se r i al n u mbe r

ŸŸ§

	

Pa r t r emove d af t er t h i s ser i al n u mber

* 000- 0000- 00

	

Ast er i s k p r ecedi ng Te k t r oni x Par t Nu mber i n d i cat es ma nu f act u r ed by

or f or Te k t r oni x, I nc . , or r ewor k e d or ch ec ked component s .

Use 000- 0000- 00

	

Par t n u mbe r i n d i cat ed i s d i r ect r e p l acement .
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Val ues a re f i xed unl ess ma r k ed Va r i a b l e .

Tol e r a nce ±20% unl ess ot her wi se i ndi cat ed .

SECTI ON 6

ELECTRI CAL PARTS LI ST

Capaci t or s

Type 576

CI 283- 0177- 00 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¼F Cer 25V +80%- 20%
C5 283- 0003- 00 ’ 010100 ’ 019999 0. 01 ¼F Ce r 150 V

CS 283- 0051- 00 ’ 020000 0 . 0033 ¼F Cer 100 V 5%

C10 283- 0177- 00 1 ¼F Cer 25V +80%- 20%
C14 283- 0003- 00 13 010100 13 019999 0. 01 ¼F Ce r 150 V

C14 283- 0051- 00 ’ 020000 0. 0033 ¼F Cer l oo v 5%

C26 285- 0703- 00 0. 1 ¼F ¡ ¤œ 100 V 5 ° /¿
C33 283- 0078- 00 0. 001 ¼F Ce r 500 V

C34 283- 0003- 00 0. 01 ¼F Ce r 150 V

C35 285- 0598- 00 0. 01 ¼F ¡ ¤œ 100 V 5 ° /¿
C49 283- 0104- 00 2000 pF Cer 500 V 5 ° /¿

C50 285- 0598- 00 0. 01 ¼F ¡ ¤œ l oo v 5° /¿

C78 283- 0080- 00 0. 022 ¼F Ce r 25V +80%- 20%

C81 283- 0003- 00 0. 01 1& Ce r 150 V

C89 283- 0026- 00 0. 2 ¼F Ce r 25V
Cl 10 283- 0032- 00 470 pF Cer 500 V 5%
Cl 12 283- 0128- 00 100 pF Ce r 500 V 5%

C114 283- 0092- 00 0. 03 ¼& Cer 200 V +80%- 20%
C134 283- 0032- 00 470 pF Cer 500 V 50/ .
C137 283- 0128- 00 100 pF Ce r 500 V 5%
C160 283- 0144- 00 33 pF Ce r 500 V 1
Cl 61 283- 0032- 00 470 pF Ce r 500 V 5%

Cl 72 283- 0000- 00 0. 001 ¼F Ce r 500 V

C177 283- 0000- 00 0. 001 1, F Cer 500 V
“ 7 ©7

Cl 83

7RQ    79_›  

283- 0177- 00

· ni zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA� F
1 ¼F

cer

Ce r
990 ½
25V +80%- 20%

C187 281- 0550- 00 §’ 120000 120 pF Ce r 500 V 10%

Cl 88 290- 0410- 00 15 ¼F E l ect . 100 V +50%- 10%

Ck t . • ¿ .
Tekt r oni x
Pa r t • ¿ .

Se r i al / Model • ¿ .
Ef f Di sc

Bu l bs

Descr i p t i on

’ 323 150- 0089- 00 I ncand escent , 14 V, 80 mA, ambe r l e n s
’ 360 150- 0090- 00 I nca nd esce n t , 14 V, 80 mA, r ed l ens

’ 704 150- 0087- 00 I nca nd escent , 6. 3V, 0 . 2 ‘ , gr een l ens

’ 705 150- 0029- 00 GE 349

’ 706 150- 0029- 00 GE 349

’ 707 150- 0029- 00 GE 349

’ 773 150- 0029- 00 GE 349
’ 885 150- 0067- 00 §’ 020000 Neo n, 5 ‘ —- ’
’ 886 150- 0067- 00 §’ 020000 Neo n, 5 ‘ —- ’

’ 887 150- 0030- 00 §’ 020000 Neon, NE 2 V
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E l ect r i cal Par t s LzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¯ st - Type 576

Bul bs ( cont ,

Ck t . • ¿ .
Tekt r oni x
Pa r t • ¿ .

Se r i al / Mod el • ¿ .
•# Di sc Descr i pt i on

C189 290- 0410- 00 15 ¼& El ect . 100 ½ +50%- 10%

C194 283- 0032- 00 470 pF Cer 500 ½ 5%

C229 281- 0504- 00 10 pF Ce r 500 ½ 10%

C236 283- 0032- 00 470 pF Cer 500 V 5%

C294 290- 0297- 00 39 ¼F E l ect . l o v 10%

C296 290- 0136- 00 2. 2 ¼F E l ect . 20V

C298 290- 0136- 00 2. 2 ¼F El ect . 20 V

C300 285- 0718- 00 3. 75 ¼F ¡ ¤œ 10%

C301 281- 0143- 00 3. 5- 27 pF, Va r Ai r

C323 283- 0177- 00 1 ¼F Cer 25 V +80%- 20%

C326 290- 0409- 00 1000 ¼F E l ect . 25 V +75%- 10%

C329 290- 0403- 00 100 ¼F E l ect . 100V +50%- 10%

C332 290- 0213- 00 10 ¼F E l ect . 450 V

C335 285- 0787- 00 0. 47 ¼F ¡ ¤œ 1000 ½

C336 285- 0787- 00 0. 47 ¼& ¡ ¤œ 1000 ½

C339 281- 0144- 00 4- 50 pF, Va r Ai r

C341 281- 0141- 00 65- 340 pF, Va r Mi ca

C343 281- 0142- 00 5- 75 pF, Va r Ai r

C401 283- 0078- 00 0. 001 ¼F Cer 500 ½

C402 283- 0068- 00 0. 01 ¼F Ce r 500 V

C403 283- 0008- 00 ’ 010100 ’ 019999 0. 1 ¼F Cer 500 ½

C403 283- 0189- 00 ’ 020000 0. 1 ¼F Ce r 400 V

C413 283- 0605- 00 678 pF Mi ca 300 V 1 %

C432 281- 0159- 00 §’ Ÿ90000 1 . 8- 5 . 1 pF, Va r Ai r

C433 281- 0091- 00 ’ 010100 ’ 089999 2- 8 pF , Va r Ce r

C433 281- 0601- 00 ’ 090000 7. 5 pF Cer 500 V ±0. 5 pF

C434 281- 0572- 00 ’ 010100 ’ 089999 6. 8 pF Ce r 500 ½ ±0 . 5 pF

C434 281- 0601- 00 ’ 090000 7. 5 pF Cer 500 V ±0 . 5 pF

C435 281- 0637- 00 §’ 090000 91 pF Ce r 500 V 5%

C436 283- 0616- 00 13010100 ’ 089999 75 pF Mi ca 500 ½ 5%

C436 281- 0637- 00 ’ 090000 91 pF Ce r 500 ½ 5%

C437 281- 0546- 00 §’ 090000 330 pF Ce r 500 V 10%

C438 283- 0626- 00 §’ 090000 1800 pF Mi ca 500 ½ 5%

C562 281- 0625- 00 35 pF Cer 500 ½ 50/ .

C568 281- 06 25- 00 35 pF Ce r 500 V 5%

C662 281- 0625- 00 35 pF Ce r 500 V 5%

C668 281- 0625- 00 35 pF Ce r 500 V 5%

C696 290- 0135- 00 15 ¼F E l ect . 20 V

C698 290- 0135- 00 15 ¼F El ect . 20 V

C706 285- 0515- 00 0. 022 ¼F MT 400 V

C707 290- 0173- 00 200 ¼F E l ect . 250 V

C708 290- 0136- 00 2. 2 ¼F E l ect . 20V

C712 281- 0536- 00 1000 pF Ce r 500 V 10%

C719 290- 0305- 01 3 ¼F E l ect . 150 V 10%

C729 283- 0004- 00 0. 02 ¼F Ce r 150 V

C732 290- 0410- 00 15 1& E l ect . 100V +50%- 10%

C737 285- 0515- 00 0. 022 ¼& MT 400 V

C738 290- 0411- 00 4200 ¼F E l ect . 30 V +100%- 10%

C742 281- 0504- 00 10 pF Cer 500 ½ 10 0%

C754 290- 0287- 00 47 ¼F E l ect . 25 V

C758 285- 0515- 00 0. 022 ¼F MT 400 V

C759 290- 0321- 00 11000 ¼F E l ect . 15 V +100%- 10%

C763 283- 0004- 00 0. 02 ¼F Ce r 150 ½

C769 281- 0630- 00 390 pF Cer 500 ½ 5%

6- 2
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Cap aci t or s ( cont )

El ect r i cal Par t s Li st - Ty pe 576

6- 3

Ck t . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .
Te k t r on i x
Pa r t • ¿ .

Ser i al / Mod el • ¿ .
• f f Di sc Descr i pt i on

C777 290- 0297- 00 39 ¼& El ect . 10V 10%
C789 290- 0297- 00 39 ¼F El ect . 10V 10%
C790 285- 0515- 00 0. 022 ¼F MT 400 V
C791 290- 0411- 00 4200 ¼F E l ect . 30 V +100- 10%
C796 281- 0504- 00 10 pF Ce r 500 V 10%

C806 290- 0287- 00 47 ¼F El ect . 25 V
C810 281- 0523- 00 100 pF Ce r 350 V
C819 290- 0135- 00 15 ¼F El ect . 20 V
C821 285- 0515- 00 0. 022 ¼F MT 400 V
C822 290- 0310- 00 2000 ¼F El ect . 75 V +75%- 10%
C823 290- 0310- 00 2000 ¼F E l ect . 75 V +75%- 10%

C828 285- 0515- 00 0. 022 ¼F MT 400 V
C829 290- 0173- 00 200 ¼F 250 V

C834 281- 0510- 00 22 pF Cer 500 V

C848 290- 0149- 00 5 ¼& El ect . 1 50 V

C850 290- 0412- 00 100 ¼F E l ect . 150 V +100%- 10%

C851 283- 0177- 00 1 ¼F Ce r 25V +800/o- 20%
C861 283- 0079- 00 0. 01 ¼F Cer 250 V
C863 290- 0134- 00 22 ¼F El ect . 15 V
C864 283- 0006- 00 0. 02 ¼F Ce r 500 V
C865 283- 0006- 00 0. 02 ¼F Cer 500 V

C866 283- 0006- 00 0. 02 ¼F Ce r 500 V
C867 283- 0000- 00 0. 001 ¼& Ce r 500 V

C868 283- 0006- 00 0. 02 ¼F Ce r 500 V

C869 283- 0006- 00 0. 02 1, F Ce r 500 V

C870 283- 0071- 00 0. 0068 ¼F Ce r 5000 V

C871 283- 0071- 00 0. 0068 ¼F Cer 5000 V
C888 283- 0071- 00 0. 0068 ¼F Ce r 5000 V

C899 290- 0134- 00 22 ¼F E l ect . 15V

Semi condu ct or Devi ce, Di odes

Dl * 152- 0185- 00 Si l i con Repl acea b l e by 1N4152
D2 * 152- 0185- 00 Si l i con Repl aceab l e by I N4152
D10 * 152- 0185- 00 Si l i con Repl acea b l e b y 1N4152
D11 * 152- 0185- 00 Si l i con Repl aceabl e by I N4152
D28 * 152- 0185- 00 Si l i con Rep l aceabl e b y 1 • 4152

D35 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152
D39 * 152- 0185- 00 Si l i con Rep l acea b l e by 1N4152
D41 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152
D42 * 152- 0185- 00 Si l i con Repl aceabl e by I N4152
D43 * 152- 0185- 00 Si l i co n Repl aceabl e by 1N4152

D44 * 152- 0185- 00 Si l i con Rep l aceab l e by 1 • 4152
D47 * 152- 0185- 00 Si l i co n Rep l aceab l e by 1 • 4152
D48 * 152- 0185- 00 Si l i co n Repl aceabl e by 1N4152
D53 * 152- 0185- 00 Si l i con Repl aceab l e by 1N4152
D54 * 152- 0185- 00 Si l i con Rep l aceab l e by I N4152
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El ect r i cal Par t s Li st - Type 576

Ca paci t or s ( con t )

6- 4

Ck t . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .
Te k t r oni x Ser i al / Model • ¿ .

Pa r t • ¿ . • f f Di sc Descr i pt i on

D55 * 152- 0185- 00 Si l i con Repl aceab l e by I N4152

D57 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

D58 * 152- 0185- 00 Si l i con Repl aceab l e by 1 • 4152

D60 * 152- 0185- 00 Si l i con Repl aceab l e by 1 • 4152

D61 * 152- 0185- 00 Si l i con Repl aceab l e by 1 • 4152

D63 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

D64 * 152- 0185- 00 Si l i con Repl aceab l e by 1 • 4152

D66 * 152- 0185- 00 Si l i con Repl acea b l e by 1N4152

D67 * 152- 0185- 00 Si l i con Repl aceabl e by 1N4152

D68 * 152- 0185- 00 Si l i con Rep l aceabl e by 1 • 4152

D69 * 152- 0185- 00 Si l i con Rep l aceab l e b y 1 • 4152

D70 * 152- 0185- 00 Si l i co n Repl aceabl e by 1 • 4152

D71 * 152- 0185- 00 Si l i con Rep l aceabl e by 1 • 4152

D72 * 152- 0185- 00 Si l i co n Rep l aceabl e by I N4152

D73 * 152- 0185- 00 Si l i co n Repl aceabl e b y I N4152

D82 * 152- 0185- 00 Si l i con Rep l aceabl e by I N4152

D83 * 152- 0185- 00 Si l i con Rep l aceab l e by 1 • 4152

D89 * 152- 0185- 00 Si l i con Repl aceabl e by I N4152

D102 * 152- 0185- 00 Si l i con Repl aceab l e by 1N4152

Dl 04 * 152- 0185- 00 Si l i con Rep l aceabl e by 1N4152

D115 * 152- 0185- 00 Si l i con Rep l aceabl e by 1 • 4152

Dl 16 * 152- 0185- 00 Si l i con Repl aceabl e by I N4152

D122 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

Dl 33 * 152- 0185- 00 Si l i con Rep l acea b l e b y 1 • 4152

D146 * 152- 0185- 00 Si l i con Rep l aceabl e by 1 • 4152

D147 152- 0217- 00 Zene r 1 • 756‘ , 400 mW, 8. 2 V, 5%

D159 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

D165 * 152- 0185- 00 Si l i co n Repl aceabl e by 1 • 4152

D179 152- 0198- 00 Si l i con MR 1032 ‘ , 200 V P I V, 3 ‘

Dl 85 152- 0198- 00 Si l i con MR 1032 ‘ , 200 V P I V, 3 ‘

D188 152- 0040- 00 Si l i con 400 V, 1 ‘

D189 152- 0040- 00 Si l i co n 400 V, 1 ‘

D220 * 152- 0324- 00 Si l i co n Te k Spec

D223 * 152- 0324- 00 Si l i con Te k Sp ec

D229 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

D248 * 152- 0185- 00 Si l i co n Rep l aceabl e by 1 • 4152

D249 * 152- 0185- 00 Si l i con Rep l aceabl e b y 1N4152

D250 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

D251 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

D305 152- 0385- 00 Si l i co n Rect i f i e r , 2000 V, 100 mA

D306 152- 0385- 00 Si l i co n Rect i f i er , 2000 V, 100 mA

D307 152- 0385- 00 Si l i con Rect i f i er , 2000 V, 100 mA

D308 152- 0385- 00 Si l i con Rect i f i e r , 2000 V, 100 mA

D310A, B, C, D * 152- 0404- 00 Si l i co n Assemb l y, W/ Heat Si n k

D320 * 152- 0185- 00 Si l i con Repl aceab l e by 1 • 4152
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Semi conduct o r Devi ce, Di odes ( cont )

El ect r i cal Par t s LzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¯ st - Type 576

6- 5

Ck t . • ¿ .
Te kt r oni x Ser i al / Mo d el • ¿ .
Par t • ¿ . • f f Di sc Descr i pt i on

D410 * 152- 0185- 00 Si l i co n Rep l aceabl e b y 1 • 4152
D411 * 152- 0185- 00 Si l i co n Rep l aceabl e by 1 • 4152
D507 152- 0212- 00 Ze ner 1 • 936, 500 mW, 9 V, 5% TC
D520 * 152- 0185- 00 Si l i co n Rep l aceabl e by 1 • 4152
D530 * 152- 0324- 00 Si l i co n Te k Spec

D534 * 152- 0185- 00 Si l i co n Rep l aceabl e by 1 • 4152
D537 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152
D541 * 152- 0185- 00 Si l i con Rep l aceab l e b y 1 • 4152
D554 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152
D556 * 152- 0324- 00 Si l i con Te k Sp ec

D560 * 152- 0185- 00 Si l i con Repl aceab l e b y 1 • 4152
D563 * 152- 0185- 00 Si l i co n Repl aceabl e b y 1 • 4152
D567 * 152- 0185- 00 Si l i con Rep l aceabl e by 1 • 4152
D569 * 152- 0185- 00 Si l i con Repl aceabl e b y 1 • 4152
D579 152- 0141- 02 Si l i con I N4152

D586 152- 0141- 02 Si l i con 1 • 4152
D620 * 152- 0185- 00 Si l i con Rep l aceabl e by 1 • 4152
D630 * 152- 0324- 00 Si l i con Tek Spec
D634 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152
D637 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

D641 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152
D654 * 152- 0185- 00 Si l i con Rep l aceabl e by I N4152
D656 * 152- 0324- 00 Si l i con Te k Spec
D660 * 152- 0185- 00 Si l i co n Rep l aceab l e by 1 • 4152
D663 * 152- 0185- 00 Si l i co n Rep l aceabl e by 1 • 4152

D667 * 152- 0185- 00 Si l i con Repl aceab l e by 1N4152
D669 * 152- 0185- 00 Si l i co n Repl aceabl e by I N4152
D679 152- 0141- 02 Si l i con 1 • 4152
D686 152- 0141- 02 Si l i con 1 • 4152
D706A, B, C, D( 4) 152- 0066- 00 Si l i con 1 • 3194

D708 152- 0212- 00 Zener 1 • 936 500 mW, 9 V, 5% TC
D713 152- 0280- 00 Ze ne r » • 753 ‘ 400 mW, 6 . 2 V, 5%
D714 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152
D715 * 152- 0185- 00 Si l i con Rep l aceab l e b y 1 • 4152
D722 * 152- 0233- 00 Si l i con Te k Spec

D730 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152
D732 152- 0066- 00 Si l i con 1 • 3194
D737A, B, C, D( 4) 152- 0066- 00 Si l i con 1 • 3194
D751 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

D754 152- 0066- 00 Si l i con 1 • 3194

D758A, B, C, D( 4) 152- 0198- 00 Si l i con MR 1032 ‘ 200 V PI V, 3‘
D769 * 152- 0185- 00 Si l i con Rep l aceabl e by I N4152
D776 152- 0066- 00 Si l i con 1 • 3194
D788 152- 0066- 00 Si l i con 1 • 3194
D790A, B, C, D( 4) 152- 0198- 00 Si l i con MR 1032‘ 200 V P I V, 3‘
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E l ect r i cal Par t s Li st - Type 576

Semi cond u ct or Devi ce, Di odes ( con t )

Ckt . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .

Te k t r oni x
Par t • ¿ .

Se r i al / Mo d el
• f f

• ¿ .

Di sc Descr i pt i on

D798 * 152- 0185- 00 Si l i con Repl acea b l e by 1 • 4152

D799 * 152- 0185- 00 Si l i con Re p l aceabl e by 1 • 4152

D803 * 152- 0185- 00 Si l i con Re p l aceabl e by 1 • 4152

D806 152- 0066- 00 Si l i con 1 • 3194

D821A, B, C, D( 4) 152- 0198- 00 Si l i con MR 1032‘ 200 V P I V, 3‘

D828A, B, C, D( 4) 152- 0066- 00 Si l i con 1 • 3194

D833 * 152- 0233- 00 Si l i con Te k Sp ec

D848 152- 0066- 00 Si l i con I N3194

D859 * 152- 0185- 00 Si l i con Re p l acea b l e by 1 • 4152

D862 * 152- 0185- 00 Si l i con Re p l acea b l e by 1 • 4152

D865 * 152- 0107- 00 Si l i con Rep l acea b l e by 1 • 647

D866 * 152- 0107- 00 Si l i con Rep l aceabl e by 1 • 647

D868 * 152- 0107- 00 Si l i con Rep l aceabl e by 1N647

D869 * 152- 0107- 00 Si l i con Rep l aceabl e by 1 • 647

D870 152- 0408- 00 Si l i con Rect i f i er 10, 000 V, 5 mA
f ast rever se r ecover y

D882 152- 0288- 00 Zene r ‘ œ140 – 5 400 mV, 140V, 5%

D885 152- 0242- 00 B01 0100 ’ 019999 § Si l i con 225 V, 100 mA

D887 152- 0242- 00 ’ 010100 ’ 019999 § Si l i con 225 V, 100 mA

D908 * 152- 0185- 00 Si l i con Re p l aceabl e b y 1 • 4152

D912 * 152- 0185- 00 Si l i con Re p l aceabl e b y 1 • 4152

D913 * 152- 0185- 00 Si l i con Repl aceabl e b y 1 • 4152

D914 * 152- 0185- 00 Si l i con Re p l acea b l e by 1 • 4152

D915 * 152- 0185- 00 Si l i con Re p l aceabl e by 1N4152

D916 * 152- 0185- 00 Si l i con Re p l aceabl e b y I N4152

D917 * 152- 0185- 00 Si l i con Re p l aceabl e by 1N4152

D918 * 152- 0185- 00 Si l i con Re p l aceabl e by 1 • 4152

D919 * 152- 0185- 00 Si l i con Re p l aceabl e by 1N4152

D920 * 152- 0185- 00 Si l i con Re p l aceabl e by 11\ 14152

D922 * 152- 0185- 00 Si l i con Re p l aceabl e by 1N4152

D923 * 152- 0185- 00 Si l i con Re p l aceabl e by 1 • 4152

D924 * 152- 0185- 00 Si l i con Re p l aceabl e by 1N4152

D926 * 152- 0185- 00 Si l i co n Re p l acea b l e by 1 • 4152

D927 * 152- 0185- 00 Si l i con Re p l acea b l e b y 1N4152

D928 * 152- 0185- 00 Si l i con Repl acea b l e by 1N4152

D929 * 152- 0185- 00 Si l i con Re p l aceabl e b y 1 • 4152

D930 * 152- 0185- 00 Si l i con Re p l aceabl e b y I N4152
D931 * 152- 0185- 00 Si l i con Re p l aceabl e by 1N4152

D932 * 152- 0185- 00 Si l i co n Re p l aceabl e by I N4152

D933 * 152- 0185- 00 Si l i con Re p l aceabl e by 1N4152

D934 * 152- 0185- 00 Si l i co n Re p l aceabl e by 1 • 4152

Fuses

F701 159- 0011- 00 6114 ‘ 3 AG S™¿- ’ ™¿

F702 159- 0027- 00 4 ‘ 3 AG S™¿ - ’ ™¿
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El ect r i cal Par t s Li st - Type 576

6- 7

Ck t . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .
Tekt r oni x
Pa r t • ¿ .

Ser i al / Model
Ef f

Connect or s

• ¿ .
Di sc Descr i pt i on

J300 131- 0689- 00 Recept acl e, el ect r i cal , 15 cont act , f emal e
J 360 131- 0097- 00 32 cont act , f emal e
J 361 131- 0018- 00 16 cont act , f emal e
J 362 131- 0018- 00 16 co nt act , f emal e
J 363 131- 0148- 00 24 cont act , f emal e

J 372 136- 0140- 00 Banana Jac k assemb l y
J 373 136- 0140- 00 Banana J ac k assembl y

J374 136- 0140- 00 Banana Jac k assembl y
J819 131- 0717- 00 Recept acl e, el ect r i cal , 3 cont act , f emal e
¡ 300 131- 0690- 00 Recept acl e, el ect r i cal , 15 mal e pi ns
¡ 360 131- 0096- 00 32 cont act , mal e

I n duct or s

L300 * 108- 0521- 00 Tor oi d , 10 mH

L370 276- 0549- 00 Cor e, f e r r i t e

L371 276- 0549- 00 Cor e, f e r r i t e

L375 276- 0549- 00 Co r e, f e r r i t e

L850 * 108- 0237- 00 80 ¼—
L897 * 108- 0518- 00 Tr ace Rot at or

Rel ays

š 101 148- 0044- 00 Rel ay, Ar mat u r e 12 V DC, 425 © coi l
K1 02 148- 0045- 00 Rel ay, Ar mat ur e 12 V DC, 185 © coi l
š320 148- 0047- 00 Rel ay, Ar mat ur e 12 V DC, 10A
š323 148- 0022- 00 B01 0100 8129999 Rel ay, Ar mat u r e 12 V DC, 185 © coi l

š323 148- 0047- 00 B130000 Rel ay, Ar mat u r e 12 V DC, 10 ‘
š520 148- 0044- 00 Rel ay, Ar mat ur e 12 V DC, 425 © coi l

š 537 148- 0027- 00 Rel ay, Ar mat u r e, 12 V DC, 300 © coi l
š541 148- 0027- 00 Rel ay, Ar mat ur e, 12 V DC, 300 © coi l

š620 148- 0044- 00 Rel ay, Ar mat ur e, 12 V DC, 425 © coi l

š 637 148- 0027- 00 Rel ay, Ar mat ur e, 12 V DC, 300 © coi l
š 641 148- 0027- 00 Rel ay, Ar mat ur e, 12 V DC, 300 © coi l

Tr an si st or s

Q23 151- 0190- 00 Si l i con 2• 3904

030 151- 0190- 00 Si l i con 2• 3904
Q36 151- 0190- 00 Si l i con 2• 3904

Q41 151- 0190- 00 Si l i co n 2• 3904
Q46 151- 0190- 00 Si l i con 2• 3904

052 * 151- 0219- 00 Si l i co n Repl aceabl e by 2• 4250
Q90 * 151- 0219- 00 Si l i con Repl aceabl e by 2• 4250
093 * 151- 0136- 00 Si l i con Repl aceabl e by 2• 3053
Q101 151- 0260- 00 Si l i con 2• 5189
Q105 * 151- 0261- 00 Si l i con Du al , Te k Sp ec

Q110 * 151- 0136- 00 Si l i con Rep l aceabl e by 2• 3053

Q117 151- 1021- 00 Si l i con FET
Q122 151- 0250- 00 Si l i con 2• 5184
Q130 151- 0232- 00 Si l i con Dual
0133 151- 0208- 00 Si l i con 2N4036
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Tr ansi st or s ( co n t )

Ck t . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .
Te kt r oni x Se r i al / Model • ¿ .

Par t • ¿ . • f f Di sc Descr i pt i on

Q150 151- 0232- 00 Si l i co n Dual

0152 151- 0190- 00 Si l i con 2 • 3904

0164 * 151- 0219- 00 Si l i con Re p l aceabl e by 2• 4250

Q169 * 151- 0136- 00 Si l i co n Re p l aceabl e by 2• 3053

Q172 151- 0226- 00 Si l i co n 2• 3767

Q176 151- 0227- 00 Si l i co n 2 • 3741

Q180 * 151- 0140- 00 Si l i co n Sel ect ed f r om 2• 3055

Q184 * 151- 0140- 00 Si l i con Sel ect ed f r om 2• 3055

Q226 151- 0190- 00 Si l i con 2 • 3904

0229 151- 1029- 00 Si l i con Dual , FET

Q233 * 151- 0219- 00 Si l i con Re pl aceabl e by 2 • 4250

Q235 151- 0273- 00 Si l i con 2• 5249

0241 * 151- 0219- 00 Si l i con Repl acea b l e by 2 • 4250

Q248 151- 0190- 00 Si l i con 2 • 3904

0250 * 151- 0219- 00 Si l i con Rep l aceabl e by 2 • 4250

Q531 151- 1029- 00 Si l i con Du al , FET

Q533 151- 0232- 00 Si l i con Dual

Q560 * 151- 0219- 00 Si l i con Rep l aceabl e by 2 • 4250

Q569 * 151- 0219- 00 Si l i con Re p l acea bl e by 2 • 4250

Q578 * 151- 0150- 00 Si l i con Sel ect ed f r om 2 • 3440

Q587 * 151- 0150- 00 Si l i con Sel ect e d f r om 2 • 3440

Q631 151- 1029- 00 Si l i con Du al , FET

Q633 151- 0232- 00 Si l i con Dual

Q660 * 151- 0219- 00 Si l i con Re p l aceabl e by 2 • 4250

Q669 * 151- 0219- 00 Si l i con Re p l aceabl e by 2 • 4250

0678 * 151- 0150- 00 Si l i con Sel ect ed f r om 2 • 3440

Q687 * 151- 0150- 00 Si l i con Sel ect ed f r om 2 • 3440

Q716 151- 0232- 00 Si l i co n Dual

Q725 151- 0190- 00 Si l i co n 2 • 3904

Q727 151- 0190- 00 Si l i con 2• 3904

Q729 * 151- 0136- 00 Si l i con Re p l acea b l e by 2 • 3053

Q734 * 151- 0256- 00 Si l i con Te k Spec

Q744 151- 0232- 00 Si l i co n Dual

Q748 151- 0190- 00 Si l i co n 2 • 3904

Q750 * 151- 0136- 00 Si l i con Repl acea b l e by 2 • 3053

Q756 * 151- 0140- 00 Si l i con Sel ect e d f r om 2 • 3055

Q767 151- 0232- 00 Si l i co n Du al

Q772 151- 0190- 00 Si l i con 2N3904

Q774 * 151- 0136- 00 Si l i con Re p l acea b l e by 2• 3053

Q778 * 151- 0140- 00 Si l i con Sel ect ed f r om 2 • 3055

Q780 151- 0190- 00 Si l i co n 2 • 3904

Q784 151- 0190- 00 Si l i con 2 • 3904

Q787 * 151- 0148- 00 Si l i co n Sel ect ed f r om 40250 ( RCA)

Q795 151- 0232- 00 Si l i con Dual

Q800 151- 0190- 00 Si l i con 2 • 3904
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Resi st o r s are f i xed, composi t i on, ±10% un l ess ot her wi se i ndi cat ed .

Res i st or s

E l ect r i cal Par t s Li st - Type 576

6- 9

RI 315- 0470- 00 47zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA© 1/ ± W 5 ° /¿

R2 315- 0752- 00 7 . 5 k© 1/ ± W 5° /¿
R3 315- 0683- 00 68 k© ' / 4 W 5° /¿
R4 315- 0622- 00 6. 2 k© ' /± W 5° /¿
R5 315- 0223- 00 ’ 010100 ’ 019999 22 k© ' / 4 W 5° /¿
R5 315- 0103- 00 ’ 020000 10 k© ' /± W 5%

R7 321- 0204- 00 1 . 3 k© 1/ ² W Pr ec 1
R8 311- 0704- 00 500 ©, Var
R10 315- 0470- 00 47 © ' /± W 5%
R11 315- 0752- 00 7. 5 k © ' /4 W 5%
R12 315- 0683- 00 68 k © ' /± W 5%

R13 315- 0622- 00 6. 2 k© ' 4 W 5° /¿
R14 315- 0223- 00 ’ 010100 ’ 019999 22 k © 1/ 4 W 5° /¿
R14 315- 0103- 00 ’ 020000 10 k© 1/ 4 W 5 ° /¿
R16 315- 0473- 00 47 k 2 ¥4 W 5° /¿
R17 315- 0223- 00 22 k© 1/ 4 W 5° /¿
R19 315- 0473- 00 47 k © 1/ 4 W 5° /¿

R20 315- 0223- 00 22 k© ¥± W 5%
R22 315- 0223- 00 22 k © W 5%
R24 311- 0732- 00 1 k ©, Var
R25 322- 0251- 00 4. 02 k© ' / 4 W Pr ec 1
R27 321- 0297- 00 12 . 1 k© ' / $ W Pr ec 1

Ck t . • ¿ .
Tekt r oni x
Par t • ¿ .

Rel ays ( con t )

Ser i al / Model No .
• f f Di sc Descr i pt i on

Q803 * 151- 0136- 00 Si l i co n Repl aceabl e by 2• 3053
Q808 * 151- 0140- 00 Si l i co n Sel ect ed f r om 2• 3055
0810 151- 0190- 00 Si l i co n 2• 3904
Q814 151- 0190- 00 Si l i co n 2• 3904
Q817 151- 0190- 00 Si l i con 2• 3904

0819 * 151- 0148- 00 Si l i co n Sel ect ed f rom 40250 ( RCA)

Q834 * 151- 0228- 00 Si l i con Te k Spec

Q837 151- 0190- 00 Si l i con 2• 3904
Q840 * 151- 0150- 00 Si l i con Sel ect ed f r om 2• 3440
Q846 * 151- 0256- 00 Si l i con Tek Spec

Q851 151- 0251- 00 Si l i con 2• 4240
0855 151- 0190- 00 Si l i con 2• 3904
Q859 * 151- 0219- 00 Si l i co n Repl aceabl e by 2• 4250
Q866 151- 0190- 00 Si l i con 2• 3904
Q868 * 151- 0150- 00 Si l i con Sel ect e d f r om 2• 3440

Q900 151- 0260- 00 Si l i con 2• 5189
Q904 151- 0207- 00 Si l i co n 2• 3415
Q940 151- 0207- 00 Si l i con 2• 3415
Q943 151- 0260- 00 Si l i co n 2• 5189
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Resi st or s ( co nt )

Ck t . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .

Te kt r oni x

Pa r t • ¿ .
Ser i al / Model

Ef f

• ¿ .
Di sc Descr i p t i o n

R28 321- 0364- 00 60 . 4 k© ' / ¸ É Pr ec 1

R29 315- 0104- 00 100 k© ' /± W 5

R30 315- 0472- 00 4. 7 k© ' /± W 5%

R32 315- 0223- 00 22 k© ' /± W 5%

R33 315- 0622- 00 6. 2 k© ' /± W 5%

R34 315- 0223- 00 22 k© ' /± É 5° /°

R35 315- 0472- 00 4. 7 k© ' /± W 5° /°

R37 321- 0335- 00 30 . 1 k © ' / ¸ W Pr ec °

R39 322- 0298- 00 12 . 4 42 ' /4 W Pr ec °

R40 315- 0104- 00 100 k © ' /± W 5° /°

R41 315- 0471- 00 470 © ' /4 W 5

R42 315- 0223- 00 22 k© ' /± W 5

R43 315- 0472- 00 4 . 7 k© ' /± W 5%

R44 315- 0393- 00 39 k© ' /± W 5

R45 315- 0103- 00 10 k © ' /± W 5%

R46 321- 0280- 00 8 . 06 k© É Pr ec 1

R48 321- 0258- 00 4 . 75 k© V̧ É Pr ec 1%

R50 315- 0471- 00 470 © ' /4 W 5

R51 321- 0348- 00 41 . 2 k© ' / ¸ É Pr ec 1

R52 315- 0153- 00 15 42 ' /4 W 5%

R53 315- 0563- 00 56 k© ' /4 W °

R54 309- 0329- 00 ’ 010100 ’ 019999 2. 87 œ© ' /2 W Pr ec °

R54 323- 0525- 00 ’ 020000 2 . 87 œ© ' /2 W Pr ec °

R55 323- 0433- 00 316 k© ' / 2 W Pr ec 1 ° /°

R57 323- 0712- 00 1 . 43 œ© ' /2 W Pr ec ¹/ Ä
%

R58 323- 0404- 00 158 42 ' /2 W Pr ec 1 ° /°

R60 323- 0467- 00 715 k© ' /2 W Pr ec 1

R61 323- 0375- 01 78. 7 k © ' / 2 W Pr ec ' /2

R63 323- 0467- 00 715 k© ' / 2 W Pr ec 1

R64 323- 0375- 01 78. 7 k © ' / 2 W Pr ec ' / 2

R66 315- 0473- 00 47 k© ' / 4 W 5%

R67 315- 0223- 00 22 k© ' /4 W É 5 ° /°

R71 315- 0622- 00 6 . 2 k © ' /4 W 5 ° /°

R72 315- 0622- 00 6 . 2 k © ' /4 W 5 ° /°

R73 315- 0622- 00 6. 2 k© ' /4 W 5 ° /°

R74 315- 0622- 00 6 . 2 k© ' /4 É 5%

R76 315- 0473- 00 47 k © ' /4 W 5 ° /°

R77 315- 0223- 00 22 k © ' /± É 5 ° /°

R78 315- 0105- 00 1 œ© ' /4 W 5 ° /°

R80 315- 0622- 00 6. 2 k© ' /4 W 5 ° /°

R81 315- 0223- 00 22 k© ' /4 W 5° / °

R83 301- 0275- 00 2 . 7 œ© ' /2 W 5 ° /°

R85 311- 0863- 00 500 ©, Va r

R86 311- 0863- 00 500 0, Va r

R88 311- 0386- 00 2 k ©, Va r

R89 315- 0221- 00 2000 ' /4 W 5 ° /°
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6- 1 1

Ck t . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .
Te kt r oni x
Pa r t • ¿ .

Se r i al / Model
• f f

• ¿ .
Di sc Desc r i pt i on

R90 315- 0104- 00 100 k© ' /± É 5
R92 315- 0101- 00 100 © ' /± W 5

R94 305- 0103- 00 10 k © 2W 5%
R95 321- 0242- 00 3. 24 k© ' /8 É Pr ec 1

R96 301- 0204- 00 200 k© ' / ÄÉ 5

R97 311- 0836- 00 5 k©, Var

R101 315- 0473- 00 47 k © ' /4 W 5%
R102 315- 0223- 00 22 k © ' /4 W 5%
R103 315- 0622- 00 6. 2 42 ' /4 W 5%
R105 315- 0512- 00 5. 1 k© ' /4 W 5%

R107 315- 0102- 00 1 k© ' /4 W 5%
R108 315- 0563- 00 56 k© ' /4 W 5%
Rl 09 305- 0113- 00 ’ 010100 ’ 019999 11 k© 2 W 5%
R109 308- 0286- 00 ’ 020000 8. 2 k© 3W ÉÉ 5%
R110 315- 0330- 00 33 © ' /4 W 5%

R112 321- 0204- 00 1 . 3 k© É Pr ec 1
R113 311- 0827- 00 250 0, Var
R116 315- 0474- 00 470 k © ' /4 W 5%
R117 315- 0105- 00 1 œ© ' /4 W 5%
Rl 19 315- 0104- 00 100 k© ' /4 W 5%

R120 315- 0205- 00 2 œ© ' /4 W 5%
Rl 21 315- 0205- 00 2 œ© ' /4 W 5%
R123 315- 0202- 00 2 k© ' /4 W 5%
R124 315- 0102- 00 1 k© ' /4 W 5%
R125 322- 0239- 01 3. 01 k© ' /4 W Pr ec ' /2%

R127 311- 0840- 00 20 k ©, Var
Rl 28 315- 0564- 00 560 k© ' /4 W 5%
R130 301- 0363- 00 36 k© ' /2 W 5%
R131 315- 0823- 00 82 k© 1/4 W 5%
R132 315- 0152- 00 1 . 5 k© ' /4 W 5%

R134 302- 0330- 00 33 © ' / 2 W

R135 305- 0133- 00 ’ 010100 ’ 019999 13 42 2 W 5%

R135 305- 0113- 00 ’ 020000 11 k© 2 W 5%

R137 322- 0239- 01 3. 01 k© ' / 4 W Pr ec ' /2
R138 315- 0471- 00 470U ' / 4 W 5

R139 321- 0289- 00 10 k© ' /’ É Pr ec 1
R141 322- 0239- 01 3. 01 k© ' /4 W Pr ec ' /
R142 322- 0239- 01 3. 01 k© ' /4 W Pr ec ' /Ä%
R144 321- 0685- 00 30 42 W Pr ec ' /
R145 321- 0685- 00 30 k © É Pr ec ' /Ä%

R147 315- 0472- 00 4. 7 k © ' /± W 5%
R149 315- 0334- 00 330 k© ' /± W 5
R154 315- 0104- 00 100 k© ' /± W 5
R156 315- 0163- 00 16 k© ' /± W 5%
R157 315- 0683- 00 68 k© ' /± W 5
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Resi st or s ( cont )

Ckt . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿.
Te k t r oni x
Par t • ¿ .

Ser i al / Model • ¿ .
Ef f Di sc Descr i pt i on

Rl 60 315- 0102- 00 1 k © ' /± W 5%

Rl 62 321- 0285- 00 9. 09 k© ' / 8 É Pr ec 1

Rl 65 321- 0234- 00 ’ 010100 ’ 019999 2. 67 k© ¥8 W Pr ec 1

Rl 65 321- 0232- 00 ’ 020000 2. 55 k© É Pr ec 1

Rl 66 321- 0193- 00 1 k© W Pr ec 1

Rl 67 323- 0345- 00 38. 3 k© ' / Ä W Pr ec 1 %

Rl 70 305- 0752- 00 7. 5 k© 2W 5%

Rl 71 315- 0470- 00 470 ' /± W 5%

R174 301- 0470- 00 47 © ' / Ä W 5

Rl 77 301- 0470- 00 470 ¥2 W 5%

Rl 82 308- 0204- 00 1 © l ow ÉÉ 5%

Rl 85 301- 0470- 00 ’ 010100 ’ 019999 47 © 1/ 2 W 5%

Rl 85 323- 0065- 00 ’ 020000 46 . 40 ' /Ä É Pr ec 1

R186 301- 0150- 00 150 ' / Ä W 5

R187 308- 0441- 00 3 © 3W ÉÉ 5%

R189 304- 0223- 00 §’ 100000 22 k © 1 É

Rl 90 303- 0162- 00 1 . 6 k © 1 É 5%

Rl 92 308- 0135- 00 5 k © 5 W ÉÉ 5%

R194 322- 0268- 00 6. 04 k © ¥4 W Pr ec 1 %

Rl 95 315- 0153- 00 15 k © ' /± É 5%

R196 301- 0102- 00 §’ 100000 1 k © ' / Ä W 5%

Rl 97 309- 0095- 00 ’ 010100 ’ 049999 10 œ© 1/ 2 W Pr ec 1

R197 323- 0577- 01 ’ 050000 ’ 109999 10 œ© 1/ 2 W Pr ec 1/2%

R197 325- 0071- 00 ’ 110000 10 œ© 1 É Pr ec 1/ 2%

R198 309- 0095- 00 ’ 010100 ’ 049999 10 œ© 1/ 2 W ¡ r ec 1

R198 323- 0577- 01 ’ 050000 ’ 109999 10 œ© 1/ 2 W Pr ec ' /Ä%

R198 325- 0071- 00 ’ 110000 10 œ© 1 É Pr ec ' /Ä %

R200 323- 0481- 01 1 œ© 1/ 2 W Pr ec ' / Ä%

R201 323- 0431- 01 1 œ© 1/ 2 W Pr ec 72

R203 323- 0385- 01 100 k© 1/2 W Pr ec ' /Ä%

R204 323- 0385- 01 100 k© 1/ 2 W Pr ec 1/ 2%

R206 308- 0538- 00 10 k © 5W ÉÉ 72 %

R207 308- 0538- 00 10 42 5 W ÉÉ 72 %

R209 308- 0537- 00 1 k© 5É ÉÉ ' /2 %

R210 308- 0537- 00 1 k © 5 É ÉÉ ' /2 %

R212 308- 0545- 00 100 © 5 W ÉÉ 72 %

R213 308- 0545- 00 100 © 5 W ÉÉ ' / 2 %

R214 308- 0545- 00 §’ 100000 1000 5W ÉÉ 1/ 2 %

R215 308- 0512- 00 ’ 010100 ’ 099999 i on 55 W ÉÉ 1/ 2 %

R215 308- 0591- 00 B100000 40 © 55 W ÉÉ 72 %

R216 308- 0512- 00 ’ 010100 ’ 099999 i on 55W ÉÉ 72%

R216 308- 0591- 00 13100000 400 55W ÉÉ 1/ 2%

R220 303- 0473- 00 47 k © 1 É 5%

R224 311- 0884- 00 100 0, Var

R227 323- 0337- 00 31 . 6 k© 1/ 2 W Pr ec 1

R230 321- 0370- 00 69 . 8 k© ' / 8 É Pr ec 1 %

R231 321- 0335- 00 30. 1 k© 1/ 8 É Pr ec 1

R233 321- 0370- 00 69 . 8 k© ¥8 É Pr ec 1%

R236 321- 0326- 00 24 . 3 k© É Pr ec 1 %

R237 321- 0397- 00 133 k© É Pr ec 1

R239 315- 0473- 00 47 k © 1/4 W 5%

R240 301- 0163- 00 16 k© 1/ 2 W 5
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Ck t . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .
Te k t r oni x
Par t • ¿ .

Ser i al / Model
Ef f

• ¿.
Di sc Desc r i p t i on

² 241 315- 0153- 00 15 42 ' /± W 5
R243 311- 0732- 00 1 k©, Var

R244 321- 0312- 00 ’ 010100 ’ 019999 17. 4 k© 1/8 É Pr ec 1

R244 321- 0313- 00 ’ 020000 17. 8 k 12 ' / 8 É Pr ec 1
™–245 315- 0331- 00 330 © ' /± W 5 %

R246 315- 0102- 00 1 k© 1/± W 5%

R247 315- 0183- 00 18 k© 1/± W 5%

R253 315- 0183- 00 18 k© ' /± W 5 %

R254 315- 0102- 00 1 k© 1/± W 5 %
R296 307- 0106- 00 4. 70 1/ ± W 5%

R298 307- 0106- 00 4. 7 © ' /± W 5%
R300 308- 0568- 00 35 © 5W ÉÉ 5%
R305 306- 0101- 00 100 © 2 W
R307 30 6- 0101- 00 100 © 2 W

R317 305- 0334- 00 330 k© 2 W 5%

R318 305- 0334- 00 330 k© 2 W 5%

R319 305- 0104- 00 100 k© 2 W 5%

R323 315- 0101- 00 100 © ' /± É 5%
R325 308- 0244- 00 0. 3 © 2 W ÉÉ
R326 301- 0152- 00 1 . 5 k © ' / 2 W 5%

R328 308- 0179- 00 50 5 W ÉÉ 5%
R329 303- 0153- 00 15 k© 1 É 5%
R331 308- 0075- 00 100 © 3 W ÉÉ 5%
² 332 306- 0224- 00 220 k© 2W
R334 308- 0230- 00 2. 7 k© 3 W ÉÉ 5%

R335 305- 0475- 00 4. 7 œ© 2 W 5%
R336 305- 0475- 00 4. 7 œ© 2 W 5%
R346 308- 0533- 00 6. 20 65 W ÉÉ 5%

( t ap ped at 1 . 10, 5%)
R348 308- 0534- 00 133. 5 © 65 W ÉÉ 2%

( t a p ped at 23. 50, 2%)

R350 308- 0535- 00 2. 86 k © 65 W ÉÉ 2%
( t app ed at 510 ©, 2%)

R352 308- 0536- 00 11 42 65W ÉÉ 2%
R354 * 307- 0204- 00 6. 486 œ© 2%

( t app ed at 51 k © 27 W;
235 k© 5 W; 1 . 1 œ©
0. 7 W&5. 1 œ© 3 W)

R370 301- 0220- 00 22 © ' / 2 W 5%
R37" 301- 0220- 00 220 1/ 2 W 5
R401 * 312- 0653- 00 22. 5 œ© F i l m 1/ 20%
R402 * 312- 0654- 00 2. 25 œ© F i l m 1/ 20%
R403 * 319- 0655- 00 25  k© Fi l m

R405 0. 250 © 0. 025 © t a p Cur r en t Se n si ng
R407

£

* 308- 0509- 00 24. 775 © É/ 2 . 25 © t a p Resi st o rs Assy .
R409 2. 7525 Ww/ 227. 5 ( I t ap
R411 308- 0018- 00 2. 5 k © l ow WW 5%
R412 308- 0499- 00 ’ 010100 ’ 010129§ 0. 5 0 2. 5 W WW
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6- 14

Ck t . No .
Te kt r oni x
Par t No .

Ser i al / Model • ¿ .
Ef f Di sc Descr i pt i on

R414 307- 0103- 00 2. 7 © ' / 4 W 5%
R415 321- 0039- 00 24. 90 ' /8 É Pr ec 1%

R416 321- 0135- 00 249 © ' /± É ¡ ¹ eµ 1%

R417 321- 0231- 00 2. 49 k© ' /8 É Pr ec 1

R418 321- 0327- 00 24. 9 k© ' /8 É Pr ec 1

R420 321- 0243- 00 3. 32 k© ' /8 É Pr ec 1

R422 301- 0273- 00 27 k © ' /2 W 5%

R425 303- 0273- 00 27 k © 1 É 5%
R427 321- 0645- 00 100 k © ' /8 É Pr ec ' / 2

R428 323- 0611- 03 900 k© ' /2 W Pr ec ' / ,

R430 302- 0273- 00 27 k© ' /2 W
R433 * 312- 0653- 00 22. 5 œ© Fi l m 1/ 20%
R434 * 312- 0654- 00 2. 25 œ© Fi l m 1/ 20%
R435 304- 0273- 00 27 k© 1 W
R436 * 312- 0655- 00 B010100 ’ 089999 250 42 Fi l m

R436 * 312- 0661- 00 ’ 090000 225 k© ( 2 mat ched r esi st o r s)

R437 321- 0231- 00 ’ 010100 ’ 099999 2. 49 k© ' /± É Pr ec 1%

R437 301- 0105- 00 ’ 090000 1 œ© ' /2 W 5%

R438 321- 0135- 00 ’ 010100 ’ 089999 2490 ' / ± É Pr ec 1%

R438 301- 0362- 00 ’ 090000 3. 6 k © ' /2 W 5%
R439 321- 1231- 01 2. 52 k© ' /8 É Pr ec ' / 2

R440 308- 0544- 00 22 . 5 k© 5 W ÉÉ ' / ,

R442 308- 0544- 00 22. 5 k© 5 É ÉÉ ' / 4

R443 308- 0539- 00 2. 25 k © 3 W ÉÉ 1
/ Ä

¿
/¿

R444 321- 0131- 00 226 © É Pr ec ¿

R445 321- 0039- 00 24. 9 © É Pr ec ¿

R447 321- 0198- 00 1 . 13 k © ' / 8 É Pr ec ¿

R449 302- 0273- 00 27 k© ' / 2 W

R450 322- 0673- 03 500 k © ' / , , W Pr ec ' / 4
R452 322- 0673- 03 500 k© ' / 4 W Pr ec ' / 4
R454 322- 0673- 03 500 k© ' / 4 W Pr ec ' / 4
R456 322- 0673- 03 500 k © ' / 4 W Pr ec ' / 4
R458 322- 0673- 03 500 k© ' / 4 É Pr ec ' / 4

R460 322- 0673- 03 500 k© ' / 4 W Pr ec ' / 4
R462 323- 0498- 00 1 . 5 œ© ' / Ä W Pr ec 1
R464 323- 0498- 00 1 . 5 œ© ' / 2 W ¡ ¹ e µ 1
R468 321- 0402- 01 150 k© ' /± É Pr ec ' /Ä%
R469 321- 0402- 01 150 k© ' / 8 É Pr ec ' /2

R471 321- 0402=01 150 k© ' /± É Pr ec ' /Ä%
R472 321- 0402- 01 . 150 k© ' /8 É ¡ r eµ ' /
R474 321- 0402- 01 150 k© É Pr ec ' /2
R475 321- 0402- 01 150 k© É Pr ec ' /2
R477 321- 0402- 01 150 k© ' /8 É Pr ec ' /2

R478 321- 0402- 01 150 k© É Pr ec ' /
R480 321- 0402- 01 150 42 ' /± É Pr ec ' /2
R481 321- 0402- 01 150 k© ' /± É Pr ec ' /Ä%
R482 321- 0402- 01 150 42 É Pr ec ' /2
R483 321- 0402- 01 150 k© É Pr ec ' /2
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R484 322- 0402- 00 150 k© ' /4 W Pr ec 1 %

R485 322- 0402- 00 150 k© ' /± W Pr ec 1

R487 321- 0385- 00 100 k© ' / 8 É Pr ec 1

R488 311- 0881- 00 20 k ©, Var

R490 321- 0402- 01 150 k© É ¡ r eµ ' / 2%

R491 321- 0402- 01 150 k© W Pr ec 1/ 2%

R492 321- 0402- 01 150 k© É Pr ec 1/ 2%

R493 321- 0402- 01 150 k© ' / 8 É Pr ec 1/ 2%

R494 321- 0397- 00 133 k© ' / 8 É Pr ec 1

R495 321- 0397- 00 133 k© ' / 8 É Pr ec 1

R497 321- 0385- 00 100 k © ' / 8 É Pr ec 1

R498 311- 0881- 00 20 k©, Va r

R501 308- 0542- 00 500 © 3W ÉÉ 1/ 10%

R503 308- 0542- 00 500 © 3 W ÉÉ 1/ 10%

R505 308- 0541- 00 1 k© 3W ÉÉ 1/ 10%

R507 308- 0542- 00 500 © 3 W ÉÉ 1/ 10%

R509 308- 0540- 00 1 . 5 k © 3 W ÉÉ 1/ 10%

R511 321- 0300- 00 13 k© ' / 8 É Pr ec 1 %

R512 311- 0540- 00 2. 5 42, Var

R513 308- 0543- 00 8. 25 k© 3 W ÉÉ 1

R520 302- 0473- 00 47 k© ' /2 W

R521 302- 0473- 00 47 k © ' /Ä É

R523 302- 0183- 00 18 k © ' /2 W

R524 302- 0183- 00 18 42 ' /2 W

R526 315- 0102- 00 1 k© ' /4 W 5%

R527 315- 0102- 00 1 42 ' /4 W 5 %

R531 323- 0366- 00 63. 4 k© ' /2 W Pr ec 1

R533 315- 0470- 00 470 ' /4 W 5%

R535 321- 0187- 00 866 © ' / 8 É Pr ec 1%

R536 311- 0827- 00 2500, Va r

R538 311- 0886- 00 50 0, Va r

R540 321- 0144- 00 309 © ' / 8 É Pr ec 1%

R541 311- 0886- 00 500, Va r

R543 321- 0140- 00 280 © ' / 8 É Pr ec 1 %

R545 311- 0831- 00 100 k©, Va r

R547 322- 0481- 00 1 œ© ' /4 W Pr ec 1

R548 321- 0452- 00 499 k© ' / 8 É Pr ec 1

R549 322- 0481- 00 1 œ© ' /4 W Pr ec 1

R550 311- 0883- 00 50 42, Va r

R553 321- 0423- 00 249 k© ' / 8 É Pr ec 1

R555 315- 0470- 00 47 © ' /± É 5%

R557 323- 0366- 00 63 . 4 k© ' / 2 W Pr ec 1

R561 323- 0349- 00 42 . 2 k © ' /2 W Pr ec 1

R564 321- 0452- 00 499 k © ' / 8 É Pr ec 1 %

R566 321- 0452- 00 499 k © ' / 8 É Pr ec 1
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Ef f Di sc Descr i pt i on

R568 323- 0349- 00 42 . 2 k© ' / Ä É Pr ec 1
R571 321- 0281- 00 8. 25 k © ' / 8 É Pr ec 1
R573 311- 0827- 00 250 ©, Va r

R574 321- 0186- 00 845 © ' / 8 É Pr ec 1
R576 321- 0281- 00 8. 25 k© ' / 8 É Pr ec 1

R580 321- 0318- 00 20 k© É Pr ec 1
R581 311- 0885- 00 200 k©, Va r
R584 322- 0609- 00 333 k © ' /4 W Pr ec 1
R590 323- 0374- 00 76 . 8 k© É Pr ec 1
R592 ‘ , ’ 311- 0090- 00 2 Ç 20 k©, Var

R594 323- 0374- 00 76 . 8 k © ' / Ä W Pr ec 1
R620 302- 0473- 00 47 k © ' / Ä W
R621 302- 0473- 00 47 k © ' / Ä É

R623 302- 0183- 00 18 k© ' / Ä W

R624 302- 0183- 00 18 k© ' / Ä W

R626 315- 0102- 00 1 k© ' /4 W 5 ° /°
R627 315- 0102- 00 1 k© ' / 4 W 5° /°
R631 323- 0366- 00 63. 4 k© ' / Ä É Pr ec 1 ° /°
R633 315- 0470- 00 470 ' /4 W 5 ° /°
R635 321- 0198- 00 1 . 13 k© ' / 8 É Pr ec 1 ° /°

R636 311- 0827- 00 250 ©, Var

R638 311- 0384- 00 100 ©, Va r

R640 321- 0170- 00 576 © É Pr ec °
R641 311- 0886- 00 50 ©, Va r

R643 321- 0171- 00 590 © É Pr ec °

R645 311- 0831- 00 100 k©, Var

R647 309- 0023- 00 ’ 010100 ’ 019999 2 œ© ' / 2 W Pr ec 1%

R647 323- 0510- 00 ’ 020000 2 œ© ' / 2 W Pr ec 1 ° /°
R648 321- 0452- 00 499 k© ' / 8 É Pr ec °
R649 309- 0023- 00 ’ 010100 ’ 019999 2 œ© ' / 2 W Pr ec 1 ° /°

R649 323- 0510- 00 ’ 020000 2 œ© ' / Ä É Pr ec 1%

R650 311- 0831- 00 100 k©, Var
R653 322- 0481- 00 1 œ© ' / 4 W Pr ec 10/.°
R655 315- 0470- 00 47 © ' / 4 W 5 ° /°
R657 323- 0366- 00 63 . 4 k© ' /Ä W Pr ec °

R661 323- 0349- 00 42 . 2 k© ' /2 W Pr ec 1 ./ 0°
R664 309- 0023- 00 ’ 010100 ’ 019999 2 œ2 ' / Ä É Pr ec °
R664 323- 0510- 00 ’ 020000 2 œ© ' / 2 W Pr ec °
R666 309- 0023- 00 13010100 ’ 019999 2 œ© ' / 2 W Pr ec 1 ° /°
R666 323- 0510- 00 ’ 020000 2 œ© ' /Ä É Pr ec 1 ° /°

R668 323- 0349- 00 42 . 2 k© ' /Ä É Pr ec ™ %

R671 321- 0281- 00 8. 25 k © É Pr ec 1 ./ 0°
R673 311- 0827- 00 250 ©, Va r

R674 321- 0194- 00 1 . 02 k © É Pr ec 1 ./ 0°
R676 321- 0281- 00 8. 25 k © É Pr ec 1- /0°
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R680 321- 0337- 00 31 . 6 k © ' / 8 É Pr ec 1
R681 311- 0885- 00 200 k©, Va r

R684 322- 0609- 00 333 k© ' /± W Pr ec 1
R685 311- 0695- 00 1 œ©, Var
R686 315- 010 6 - 00 10 œ© 1/± W 5%

R690 323- 0374- 00 76. 8 42 ' / 2 W Pr ec 1
R692 ‘ , ’ 311- 0090- 00 2 Ç20 42, Var
R694 323- 0374- 00 76. 8 k© ' /2 W Pr ec 1
R696 315- 0220- 00 22 © ' /4 W 5%
R698 315- 0220- 00 22 © ' /4 W 5

R704 311- 0939- 00 25 ©, Var
R705 308- 0269- 00 220 3W ÉÉ 5%
R709 323- 0313- 00 17. 8 k© ' / – W Pr ec 1
R710 323- 0313- 00 17. 8 k © ' / 2 W Pr ec 1
R711 315- 0471- 00 470 © ' /4 W 5

R713 315- 0103- 00 10 k© É 50/ .
R715 315- 0103- 00 10 k© É 5%
R717 301- 0303- 00 30 k© É 5%
R719 315- 0102- 00 1 k© É 5
R720 322- 0210- 00 1 . 5 k© ' /4 W Pr ec 1 %

R721 311- 0704- 00 500 ©, Var
R722 322- 0205- 00 1 . 33 k© 1/± W Pr ec 1
R723 308- 0566- 00 12. 5 W 4W ÉÉ 1%
R725 315- 0163- 00 16 k© 1/± W 5%
R726 315- 0133- 00 13 k© ' /± W 5%

R729 301- 0102- 00 1 k © ' / 2 W 5%
R730 321- 0150- 00 357 © ' /8 É Pr ec 1%
R731 322- 0344- 00 37 . 4 k © ' / ± W Pr ec 1
R735 307- 0051- 00 2. 7 © ' / 2 É 5%
R740 321- 0260- 00 4. 99 k© ' / ± W Pr ec 1 ° / ,

R741 323- 0327- 00 24 . 9 k© ' / 2 É Pr ec 1 %
R743 315- 0103- 00 10 42 ' /4 W 5
R745 301- 0303- 00 30 k © ' / 2 É 5
R747 315- 0101- 00 100 © ' /4 W 5%
R750 315- 0101- 00 100 © ' /4 W 5%

R752 321- 0150- 00 357 © ' /± É Pr ec 1 %
R753 321- 0277- 00 7. 5 k © ' /± W Pr ec 1
R756 308- 0245- 00 0. 612 2W ÉÉ 5%
R758 308- 0269- 00 220 3 W ÉÉ 5%
R760 311- 0310- 00 5 k©, Var

R762 321- 0277- 00 7. 5 k © ' /± W Pr ec 1
R763 321- 0254- 00 4. 32 k© ' /± W Pr ec 1
R764 315- 0101- 00 100 © ' /4 W 50/.
R766 315- 0101- 00 10012 ' /± W 5%
R768 301- 0152- 00 1 . 5 k © ' / 2 W 50/.
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E l ect r i cal Par t s Li st - Typ e 576

6- 1 8

Resi st or s ( con t )

Ck t . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .
Tekt r oni x
Par t • ¿ .

Se r i al / Model
• f f

• ¿ .
Di sc Descr i pt i on

R769 301- 0202- 00 2 k© ' /Ä W 5%

R770 315- 0101- 00 1000 ' /± W 5%

R771 301- 0111- 00 110 © ' / Ä É 5 %

R775 321- 0237- 00 2. 87 k© W Pr ec 1

R776 321- 0148- 00 3400 É Pr ec 1

R777 321- 0339- 00 33 . 2 k© ' / ’ É Pr ec 1

R778 308- 0244- 00 0. 30 2W ÉÉ

R779 308- 0244- 00 0. 3 © 2W ÉÉ

R780 301- 0471- 00 470 © É 5 %

R782 321- 0254- 00 4. 32 k© É Pr ec 1

R783 321- 0302- 00 13. 7 k© 1/ 8 É Pr ec 1 ° /¿
R788 308- 0420- 00 ’ 010100 ’ l 19999 1 . 8 © 1 . 5 W ÉÉ 3 ° /¿

R788 308- 0365- 00 ’ 120000 1 . 5 © 3W ÉÉ 5 ° /¿
R789 301- 0111- 00 110 © 1/ 2 W 5 ° /¿
R791 308- 0269- 00 220 3 W ÉÉ 5%
R793 315- 0471- 00 470 © ' /± É 5 ° /¿

R794 301- 0363- 00 36 k© ' / Ä W 5%

R796 301- 0823- 00 82 k© ' / Ä W 5 %

R797 323- 0335- 00 30 . 1 k © ' / Ä W Pr ec 1

R798 321- 0231- 00 2. 49 k© É Pr ec 1

R799 321- 0232- 00 2. 55 42 É Pr ec 1

R804 321- 0150- 00 357 © É Pr ec 1

R805 321- 0277- 00 7. 5 k© É Pr ec 1

R808 308- 0244- 00 0. 3 © 2 W ÉÉ

R810 301- 0393- 00 39 k© ' / Ä W 5%

R811 315- 0101- 00 §’ 040000 100 © ' /± W 5

R812 321- 0300- 00 13 k© ' /’ W Pr ec 1 %

R813 321- 0302- 00 13 . 7 k © ' / 8 W Pr ec 1

R816 301- 0220- 00 22 © ' / Ä W 5%

R817 321- 0152- 00 374 © ' / 8 W Pr ec 1

R818 321- 0283- 00 8. 66 k © '/ 8 W Pr ec 1 %

R819 308- 0459- 00 1 . 10 3 W ÉÉ 5%

R822 308- 0188- 00 3 © 25W ÉÉ 5%

R823 301- 0223- 00 22 k© ' / Ä W 5%

R825 308- 0188- 00 3 © 25 W ÉÉ 5%

R830 308- 0564- 00 20 W 4 W ÉÉ 1%

R831 308- 0565- 00 15 k© 4 W ÉÉ 1%

R833 301- 0563- 00 56 k© ' /Ä É 5%

R835 315- 0273- 00 27 k© ' /± W 5%
R838 315- 0104- 00 100 k © 1/4 W 5%

R840 315- 0471- 00 470 © ' /± É 5%

R842 315- 0271- 00 270 © ' /± É 5%

R844 315- 0471- 00 470 © ' /± W 5%
R846 307- 0051- 00 2. 7 © ' /Ä W 5%

R850 308- 0532- 00 100 2 W ÉÉ 3%

R851 308- 0503- 00 6. 8 © 2. 5 W ÉÉ 5%
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Resi st or s ( con t )

El ect r i cal Par t s Ust - Type 576

6- 1 9

Ckt . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿.
Tek t r oni x
Pa r t • ¿ .

Ser i al / Model
Ef f

• ¿ .
Di sc Descr i pt i o n

R853 315- 0102- 00 1 k© ' /± W 5° /°
R854 315- 0472- 00 4. 7 k© ' /± W 5 ° /°
R856 315- 0472- 00 4. 7 k © ' /± É 5 ° /°
R858 315- 0152- 00 1 . 5 k© ' /± W 5° /°
R859 315- 0154- 00 150 k© ' /± É 5° /°

R860 321- 0321- 00 21 . 5 k© ' /± É P r ec 1

R861 323- 0388- 00 107 k © ' /2 W Pr ec 1

R862 323- 0386- 00 102 k© ' /2 W Pr ec 1

R863 315- 0471- 00 470 © ' /± W 5
R864 323- 0378- 00 84. 5 k© ' /2 W Pr ec 1

R865 315- 0471- 00 470 © ' /± W 5 ° /°
R866 315- 0562- 00 5 . 6 k © ' /± W 5 ° /°
R867 315- 0102- 00 1 k © ' /± W 5 ° /°
R868 315- 0471- 00 4700 ' /± W 5 ° /°

R869 315- 0221- 00 220 © ' /± W 5 ° /°

R870 303- 0223- 00 ’ 010100 ’ 019999 22 k© 1 É 5° /°
R870 301- 0223- 00 ’ 020000 22 k© 1/ 2 W 5 ° /°
R871 301- 0103- 00 10 k© ' / 2 W 5 ° /°
R873 301- 0103- 00 10 k © 1/ 2 W 5 ° /°
R875 305- 0365- 00 3. 6 œ© 2 W 5 ° /°

R876 305- 0365- 00 3 . 6 œ© 2W 5%
R877 305- 0365- 00 3 . 6 œ© 2 W 5 0/ .
R878 305- 0335- 00 3 . 3 œ© 2 W 5%

R879 305- 0156- 00 15 œ© 2 W 5%
R880 311- 0254- 00 5 œ©, Va r

R881 305- 0335- 00 3 . 3 œ© 2 W 5° / °
R883 311- 0397- 01 2 œ©, Va r 5%
R885 315- 0104- 00 100 k© ' /± W 5 ° /°
R886 315- 0273- 00 27 k© ' /± W 5 ° /°
R887 315- 0474- 00 470 k© ' /± W 5 ° /°

R888 315- 0473- 00 47 k© ' /± W 5 ° /°
R889 315- 0103- 00 10 k© ' / ± W 5 ° /°
R890 315- 0333- 00 33 k © ' /± W 5 ° /°
R891 311- 0885- 00 200 k©, Va r
R892 315- 0333- 00 33 k © ' /± W 5 ° /°

R893 311- 0885- 00 200 k©, Va r
R897 311- 0141- 00 2 k©, Va r
R899 315- 0152- 00 1 . 5 k© ' /± W °
R901 315- 0681- 00 680 © ' /± W 5 ° /°
R902 315- 0151- 00 15012 ' /± W 5° / °

R904 315- 0161- 00 160 © ' /± W 5 ° /°
R906 315- 0203- 00 20 k © ' /± W 5° / °
R907 315- 0242- 00 2 . 4 k © ' /± W 5 ° /°
R908 315- 0302- 00 3 k © ' /± W 5 ° /°
R935 315- 0302- 00 3 k© ' /± W 5 ° /°

www.valuetronics.com



El ect r i cal Par t s Li st - Type 576

Te k t r oni x

	

Ser i al / Model zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿.

Ck t . • ¿ .

	

Par t • ¿ .

	

• f f

	

Di sc

	

Descr i pt i on

5%
5%
5%
5%
5%

' See Mec han i cal Par t s Li st f or r ep l acement assembl y .

2Fur n ¯ shed as ± un i t wi t h SW490.

3Fur ni shed as ± un i t wi t h SW480 .

±See Mechani cal Par t s L i st . Li ne Vol t age Sel ect o r Body.

6- 20

Resi st o r s ( con t )

R936
R937
R939
R941
R942

315- 0242- 00
315- 0203- 00
315- D161- 00
315- 0151- 00
315- 0681- 00

2. 4 42 1/4

20 k© 1/4

160 © ' /±
150 © 1/4

680 © 1/4

W
W
W
W
W

Swi t c hes

Wi r ed or Unwi r ed

SW27 260- 0675- 00 Sl i de . 5 §

SW37A STEPS

SW37 B 260- 1039- 00 4 But t on Pu sh
300 ¼S
80 ¼SSW37C

SW37D I NVERT

SW73A 260- 1028- 00 Rot ar y
NUMBER OF STEPS
CURRENT L I MI TSW73 B

SW78A REP

SW78 B SI NGLE

SW78C 260- 1040- 00 5 But t on Pus h 2§

SW78D NORM

SW78E . 5 §

SW86A ZERO

SW86 B
SW86C

260- 1041- 00 4 Bu t t on Pu s h
AI D
OPPOSE

SW86D . 1 §

SW195 670- 1025- 00 B010100 ’ 089999 Cam AMPLI TUDE

SW195 * 670- 1025- 01 ’ 100000 Cam AMPLI TUDE

SW300 260- 1042- 00 Ci r c u i t Br ea ker COLLECTOR SUPPL Y RESET

SW310A
260- 1037- 00 Rot a ry

MAX PEAK VOLTS
SERI ES RESI STORSSW310B

SW315A 260- 1032- 00 Rot a r y POLARI TY

SW315B 260- 1031- 00 Rot a ry POLARI TY ( Rea r )

SW320 260- 1030- 00 Rot ar y MODE

SW360 1
SW371 260- 1048- 00 L eve r TRANSI STOR SELECTOR

SW375 260- 1029- 00 Rot a r y TERMI NAL SELECTOR

SW400 ‘ , ’ 670- 1026- 00 B01 0100 ’ 099999 Cam VERTI CAL CURRENT/ DI V

SW400 ‘ , ’ 670- 1026- 01 ’ 100000 Cam VERTI CAL CURRENT/ DI V

SW430 670- 1027- 00 ’ 010100 ’ 089999 Cam HORI ZONTAL VOLTS/ DI V

SW430 * 670- 1027- 01 ’ 090000 Cam HORI ZONTAL VOLTS/ DI V

SW460 ‘ , ’ 670- 1031- 00 Cam DI SPLAY OFFSET

SW467A I NVERT

SW467B
~

260- 1038- 00 3 But t on Pus h ZERO

SW467C CAL

SW4802 670- 1035- 00 Cam VERTI CAL POSI TI ON

SW4903 670- 1035- 00 Cam HORI ZONTAL POSI TI ON

SW701 260- 0276- 00 Toggl e POWER

SW702±
SW703±
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Tekt r oni x

	

Ser i al / Model No'
CALzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿.

	

Par t • ¿ .

	

• f f

	

Di sc

	

Descr i pt i on

Ther mal Cut out s

E l ect r i cal Par t s Li st - Ty pe 576

6- 2 1

¤š346 .
¤š701

260- 0638- 00
260- 0227- 00

Opens at 75* F ±3*
165 0 F

Tr ansf o rmer s

¤300 120- 0476- 00 Var i abl e Power AC 50/ 60 Hz

¤301 * 120- 0611- 00 Col l ect or Sweep

©01 * 120- 0610- 00 L. V. Power

¤850 * 120- 0612- 00 B01 0100 B01 9999 —. V. Powe r

¤ 850 * 120- 0612- 01 ’ 020000 —. V. Power

Test Poi nt s

¤¡ 30 * 214- 0579- 00 Pi n, t est Poi nt

¤¡ 69 * 214- 0579- 00 Pi n , t est Poi nt

¤¡ 80 * 214- 0579- 00 Pi n, t est Poi nt

¤¡ 510 * 214- 0579- 00 Pi n, t est Poi n t

I nt egr at ed Ci r cui t s

U3 156- 0030- 00 Quad 2- I nput Gat e
Repl aceabl e by ¤. ™. SN7400N

U20 156- 0030- 00 Quad 2- I nput Gat e
Repl aceabl e by ¤. ™. SN7400N

U22 156- 0030- 00 Quad 2- I n put Gat e
Repl aceabl e by ¤. ™. SN7400N

U33 156- 0030- 00 Quad 2- I n put Gat e
Repl aceabl e by ¤. ™. SN7400N

U69 156- 0030- 00 Quad 2- I n put Gat e
Repl aceabl e by ¤. ™. SN7400N

U70 156- 0032- 00 4- Bi t B i nar y Count er
Re pl aceabl e by SN7493N

U71 156- 0029- 00 Hex I nver t er / Quad 2- I nput Gat e
Repl aceabl e by Fai r chi l d 9016

U72 156- 0030- 00 Quad 2- I n put Gat e
Repl aceabl e by ¤. ™. SN7400N

U75 156- 0031- 00 4- Wi de 2- I nput And- or - I nver t
Gat e, Repl aceabl e by ¤. ™. SN7454N

El ect r on Tube

V897 * 154- 0563- 00 B010100 ’ 059999 ¤5760- 2- 1 CRT St an d a r d Ph os ph o r

V897 * 154- 0563- 01 ’ 060000 T5760- 31 - 1 CRT St a nd ar d Ph os pho r
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El ect r i cal Par t s Li st - Type 576

Ck t . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .
Te kt r oni x
Pa r t • ¿ .

READOUT CI RCUI T CARD ASSEMBLY

Not i ncl uded i n Type 576 MOD 301 W

Ser i al / Model • ¿ .
Ef f Di sc Descr i p t i on

* 672- 0405- 00 Comp l et e Ca r d

Bul bs

’ 1001 150- 0048- 00 1 4 I n ca nd escent , #683, 5 V
131 001 150- 0048- 01 5 I nca ndescent , #683, 5V, sel ect ed
’ 1002 150- 0048- 00 1 4 I n ca nd escen t , #683, 5 V
’ 1002 150- 0048- 01 5 I nca ndesce nt , #683, 5 V, sel ect e d
’ 1003 150- 0048- 00 1 4 I nca ndesce nt , #683, 5 V

131 003 150- 0048- 01 5 I n ca ndescent , #683, 5V, sel ect ed
’ 1004 150- 0048- 00 1 4 I n ca nd esce nt , #683, 5 V
131004 150- 0048- 01 5 I ncan d escent , #683, 5 V, sel ect ed
’ 1005 150- 0048- 00 1 4 I nca n desce n t , #683, 5 V
131 005 150- 0048- 01 5 I nca n d esce n t , #683, 5V, sel ect ed

’ 1006 150- 0048- 00 1 4 I n can d esce nt , #683, 5 V
131 006 150- 0048- 01 5 I nca n descent , #683, 5 V, sel ect ed
’ 1007 150- 0048- 00 1 4 I ncandesce n t , #683, 5 V
131 007 150- 0048- 01 5 I ncan d esce n t , #683, 5V, sel ect ed
’ 1008 150- 0048- 00 1 4 I nca n descen t , #683, 5 V

131 008 150- 0048- 01 5 I ncand escent , #683, 5V, sel ect e d
’ 1009 150- 0048- 00 1 4 I n ca nd esce n t , #683, 5 V
131 009 150- 0048- 01 5 I n candesce n t , #683, 5V, sel ect ed
’ 1010 150- 0048- 00 1 4 I n cand esce n t , #683, 5 V
’ 1010 150- 0048- 01 5 I ncandescent , #683, 5V, sel ect e d

’ 1011 150- 0048- 00 1 4 I n ca n desce n t , #683, 5 V
’ 1011 150- 0048- 01 5 I ncan descent , #683, 5V, sel ect ed
’ 1012 150- 0048- 00 1 4 I n ca n d escent , #683, 5 V
’ 1012 150- 0048- 01 5 I nca n d escent , #683, 5 V, sel ect ed
’ 1013 150- 0048- 00 1 4 I nca n descent , #683, 5 V

’ 1013 150- 0048- 01 5 I ncan d escent , #683, 5 V, sel ect ed
’ 1014 150- 0048- 00 1 4 I nca nd escent , #683, 5 V
’ 1014 150- 0048- 01 5 I ncan d esce n t , #683, 5 V, sel ect ed
’ 1015 150- 0048- 00 1 4 I ncandesce n t , #683, 5 V
’ 1015 150- 0048- 01 5 I ncandescent , #683, 5 V, sel ect e d

’ 1016 150- 0048- 00 1 4 I nca n d escent , #683, 5 V
’ 1016 150- 0048- 01 5 I n ca ndescent , #683, 5 V, sel ect e d
’ 1017 150- 0048- 00 1 4 I n ca ndescent , #683, 5 V
131017 150- 0048- 01 5 I ncand esce nt , #683, 5V, sel ect ed
’ 1021 ( 2) 150- 0048- 00 1 4 I n ca nd escen t , #683, 5 V

131021 ( 2) 150- 0048- 01 5 I nca ndesce n t , #683, 5 V, sel ect ed
’ 1022 ( 2) 150- 0048- 00 1 4 I n ca ndesce n t , #683, 5 V
131022 ( 2) 150- 0048- 01 5 I n ca n desce n t , #683, 5 V, sel ect ed
’ 1023 ( 2) 150- 0048- 00 1 4 I n candesce n t , #683, 5 V
131 023 ( 2) 150- 0048- 01 5 I nca ndesce n t , #683, 5 V, sel ect ed

6- 22
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Tol e r ance ±20% u nl ess ot h e r wi se i ndi cat ed.
C991

	

283- 0003- 00
C995 290- 0246- 00

Readout Ci r cui t Car d Assembl y ( con t )

Cap aci t or s

0. 01zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¼F

	

Ce r

	

150 V
3. 3 ¼F

	

E l ect .

	

15V

El ect r i cal Par t s Ust - Type 576

6- 23

Ck t . • ¿ .
Te k t r oni x
Pa r t • ¿ .

Ser i al / Model
Ef f

• ¿ .
Di sc Descr i pt i on

Bu l bs ( cont )

’ 1024 ( 2) 150- 0048- 00 1 4 I n cand esce nt , #683, 5 V
’ 1024 ( 2) 150- 0048- 01 5 I ncandescent , #683, 5V, sel ect ed
’ 1025 ( 2) 150- 0048- 00 1 4 I nca nd escent , #683, 5 V
’ 1025 ( 2) 150- 0048- 01 5 I nca nd esce n t , #683, 5V, sel ect ed

’ 1026 ( 2) 150- 0048- 00 1 4 I nca nd escent , #683, 5 V

’ 1026 ( 2) 150- 0048- 01 5 I nca nd escent , #683, 5V, sel ect ed

’ 1027 ( 2) 150- 0048- 00 1 4 I nca nd escent , #683, 5 V
’ 1027 ( 2) 150- 0048- 01 5 I nca nd escent , #683, 5V, sel ect ed

’ 1029 ( 2) 150- 0048- 00 1 4 I nca nd escen t , #683, 5 V
’ 1029 ( 2) 150- 0048- 01 5 I nca ndesce n t , #683, 5V, sel ect e d

B1031 ( 2) 150- 0048- 00 1 4 I n candescent , #683, 5 V
’ 1031 ( 2) 150- 0048- 01 5 I n ca n desce n t , #683, 5V, sel ect ed
’ 1032 ( 2) 150- 0048- 00 1 4 I nca ndesce n t , #683, 5 V
’ 1032 ( 2) 150- 0048- 01 5 I nca ndescent , #683, 5V, sel ect ed
’ 1033 ( 2) 150- 0048- 00 1 4 I nca nd esce n t , #683, 5 V

’ 1033 ( 2) 150- 0048- 00 5 I n ca n descent , #683, 5V, sel ect ed
’ 1034 ( 2) 150- 0048- 00 1 4 I nca nd esce n t , #683, 5 V
’ 1034 ( 2) 150- 0048- 01 5 I nca nd esce n t , #683, 5V, sel ect ed

’ 1041 150- 0048- 00 1 4 I ncandesce n t , #683, 5 V
’ 1041 150- 0048- 01 5 I ncandesce n t , #683, 5V, sel ect ed

131042 150- 0048- 00 1 4 I nca nd esce n t , #683, 5 V
131042 150- 0048- 01 5 I nca ndescent , #683, 5V, sel ect e d
’ 1045 150- 0048- 00 1 4 I nca nd escen t , #683, 5 V
131045 150- 0048- 01 5 I ncand escent , #683, 5V, sel ect e d
’ 1 0‘ 6 15  -Ÿ  ‘ R- 00 1 4 I nca ndescen t , #683 . 5 V

131046 150- 0048- 01 5 I n candesce nt , #683, 5V, sel ect ed
’ 1047 150- 0048- 00 1 4 I ncandesce nt , #683, 5 V
131047 150- 0048- 01 5 I ncandesce n t , #683, 5V, sel ect ed
’ 1049 150- 0048- 00 1 4 I nca ndesce nt , #683, 5 V
131049 150- 0048- 01 5 I nca ndesce nt , #683, 5V, sel ect ed

131 051 150- 0048- 00 1 4 I nca ndesce n t , #683, 5 V
131 051 150- 0048- 01 5 I ncan d escent , #683, 5 V, sel ect ed
131 052 150- 0048- 00 1 4 I nca nd esce n t , #683, 5 V
81052 150- 0048- 01 5 I ncan d esce n t , #683, 5 V, sel ect ed
’ 1053 150- 0048- 00 1 4 I nca nd esce n t , #683, 5 V

131 053 150- 0048- 01 5 I nca ndescen t , #683, 5V, sel ect e d
131054 150- 0048- 00 1 4 I nca ndesce n t , #683, 5 V
131054 150- 0048- 01 5 I nca nd escent , #683, 5V, sel ect ed
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El ect r i cal Par t s Li st - Type 576

Readout Ci r cui t Ca r d Assembl y ( cont )

Ck t . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿.
Tekt r oni x
Pa r t • ¿ .

Ser i al / Model • ¿ .
Ef f Di sc

Semi condu ct or Devi ce, Di odes

Desc r i pt i o n

D950 * 152- 0185- 00 Si l i con Rep l aceabl e by 1 • 4152
D951 * 152- 0185- 00 Si l i con Rep l aceab l e by 1 • 4152
D952 * 152- 0185- 00 Si l i co n Rep l aceabl e by I N4152
D953 * 152- 0185- 00 Si l i co n Rep l aceabl e by I N4152
D954 * 152- 0185- 00 Si l i co n Rep l aceabl e by I N4152

D955 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

D956 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152

D957 * 152- 0185- 00 Si l i con Rep l aceabl e by I N4152
D958 * 152- 0185- 00 Si l i con Rep l aceab l e b y I N4152
D959 * 152- 0185- 00 Si l i co n Repl aceabl e by 1N4152

D960 * 152- 0185- 00 Si l i con Rep l aceab l e b y 1N4152
D961 * 152- 0185- 00 Si l i co n Repl aceabl e b y 1 • 4152

D962 * 152- 0185- 00 Si l i co n Rep l aceabl e by 1 • 4152

D963 * 152- 0185- 00 Si l i con Repl aceabl e b y 1 • 4152
D964 * 152- 0185- 00 Si l i con Repl aceabl e b y 1 • 4152

D965 * 152- 0185- 00 Si l i co n Repl aceab l e b y 1N4152
D966 * 152- 0185- 00 Si l i co n Repl aceabl e b y 1 • 4152
D967 * 152- 0185- 00 Si l i co n Rep l aceabl e by 1 • 4152
D968 * 152- 0185- 00 Si l i con Rep l aceabl e b y 1 • 4152
D969 * 152- 0185- 00 Si l i co n Repl aceabl e by 1 • 4152

D970 * 152- 0185- 00 Si l i con Repl aceabl e by 1 • 4152
D971 * 152- 0185- 00 Si l i con Rep l aceabl e by 1 • 4152

D972 * 152- 0185- 00 Si l i co n Rep l aceab l e by 1 • 4152
D973 * 152- 0185- 00 Si l i co n Rep l aceabl e by 1N4152
D976 * 152- 0185- 00 Si l i co n Rep l acea b l e b y 1 • 4152

D977 * 152- 0185- 00 Si l i con Repl aceabl e b y 1N4152
D985 * 152- 0185- 00 Si l i co n Repl acea b l e by I N4152
D986 * 152- 0185- 00 Si l i con Repl acea b l e by 1 • 4152

D992 * 152- 0185- 00 Si l i co n Rep l aceabl e by 1 • 4152

Tr an si st o r s

0960 151- 0190- 00 Si l i con 2 1\ 1 3904
Q974 151- 0190- 00 Si l i con 2• 3904
Q977 151- 0190- 00 Si l i con 21\ 13904
Q979 151- 0190- 00 Si l i con 2N3904
Q982 * 151- 0219- 00 Si l i con Repl aceabl e by 2• 4250

Q984 151- 0190- 00 Si l i con 2• 3904

Q987 151- 0190- 00 Si l i co n 21\ 13904

Q989 151- 0190- 00 Si l i con 2N3904

6- 24
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Te k t r oni x

	

Ser i al / Model zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• ¿ .
Ck t . • ¿ .

	

Par t • ¿ .

	

Ef f

	

Di sc

	

Descr i pt i on

Resi st o r s a r e f i xed, composi t i on, ±10% un l ess ot her wi se i ndi cat e d .

Resi st ors

El ect r i cal Par t s Li st - Type 576

6- 25

R950 316- 0104- 00 §2 3§ 100 k© ' /± W
R951 316- 0104- 00 §2 3§ 100 k© 1/± W
R952 316- 0104- 00 §2 3§ 100 k© 1/± W
R953 316- 0104- 00 §2 3§ 100 k© 1/± W
R954 316- 0104- 00 §2 3§ 100 k© 1/± W

R955 316- 0104- 00 §2 3§ 100 k© 1/± W
R956 316- 0104- 00 §2 3§ 100 k© ' /± W
R958 316- 0104- 00 §2 3§ 100 k© 1/± W
R959 316- 0104- 00 §2 3§ 100 k© ' /± W
R960 315- 0102- 00 1 k© 1/ ± W 5%

R961 315- 0472- 00 4. 7 k© 1/± W 5%
R962 316- 0104- 00 §2 3§ 100 k© 1/ ± W
R963 316- 0104- 00 §2 3§ 100 k© 1/± W
R964 316- 0104- 00 §2 3§ 100 k© 1/± W
R966 316- 0104- 00 §2 3§ 100 k© 1/± W

R967 316- 0104- 00 §2 3§ 100 k© 1/± W
R968 316- 0104- 00 §2 3§ 100 k© 7± W
R969 316- 0104- 00 §2 3§ 100 k© 1/± W
R970 316- 0104- 00 §2 3§ 100 k© 1/± W
R971 316- 0104- 00 §2 3§ 100 k© 1/± W
R973 315- 0102- 00 1 k© 1/ ± W 5%

R974 315- 0472- 00 4. 7 k© ' /± W 5° /¿
R977 315- 0103- 00 10 k© ' /± W 5° /¿
R978 315- 0431- 00 430 © ' /± W 5%
R979 315- 0102- 00 1 k© ' /± W 5 ° /¿
R980 315- 0223- 00 22 k© ' /± W 5 ° /¿
R981 315- 0223- 00 22 k© ' /± W 5 ° /¿

R983 315- 0103- 00 10 k© ' /± W 5 %
R987 315- 0102- 00 1 k© ' /± W 5%
R989 315- 0472- 00 4. 7 k© ' /± W 5%
R990 315- 0431- 00 4300 ' /± W 5 %
R991 315- 0103- 00 10 k© ' /± W 5%
R992 315- 0431- 00 4300 ' /± W 5%

I nt egr at ed Ci r cui t s

U951 * 155- 0007- 00 1 3 Monol i t h i c
U951 * 155- 0007- 01 4 Monol i t h i c
U953 * 155- 0008- 00 1 3 Monol i t h i c
U953 * 155- 0008- 01 4 Monol i t hi c
U956 * 155- 000/ - 00 1 3 Monol i t h i c

U956 * 155- 0007- 01 4 Monol i t hi c
U960 * 155- 0008- 00 1 3 Mon ol i t h i c
U960 * 155- 0008- 01 4 Monol i t hi c
U965 * 155- 0001- 00 1 3 Monol i t h i c
U965 * 155- 0007- 01 4 Monol i t hi c
U970 * 155- 0008- 00 1 3 Mo nol i t h i c

U970 * 155- 0008- 01 4 Monol i t hi c
U974 * 155- 0006- 00 1 2 Monol i t h i c
U974 * 155- 0006- 01 3 Monol i t hi c
U975 * 155- 0005- 00 Monol i t h i c
U976 * 155- 0004- 00 1 2 Monol i t h i c
U976 * 155- 0004- 01 3 Monol i t h i c
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FI GURE AND I NDEX NUMBERS

I t ems i n t h i s sect i on ar e r ef er enced by f i g u r e an d i ndex nu mber s t o t he i l l ust r at i ons whi c h

a ppear ei t he r on t he bac k of t he di ag rams or on p u l l o u t pages i mmedi at el y f ol l owi ng t he

d i ag r ams of t he i nst r u ct i on manu al .

I NDENTATI ON SYSTEM

Th i s mechani cal par t s l i st i s i nd ent e d t o i nd i cat e i t em r el at i onshi ps . Fol l owi ng i s an
exampl e of t he i ndent at i o n syst em used i n t he Desc r i pt i on col umn .

Assembl y and / or Component
Det ai l Par t of Assembl y and/ or Component
moun t i ng ha r dwar e f or Det ai l Par t

Pa r t s of Det ai l Par t

mou nt i ng ha r dwar e f or Par t s of Det ai l Par t

mount i ng ha r dwa r e f or Assembl y and/ or Component

Mount i ng har d wa r e al ways app ea r s i n t he same i nd ent at i o n as t he i t em i t mo unt s,

whi l e t he det ai l par t s ar e i ndent ed t o t he r i g ht . I ndent e d i t ems ar e par t of , and i n cl ud ed
wi t h , t he next h i g her i nd ent at i on .

Mount i ng har dwar e must be pur c hased se p ar at el y, unl ess ot her wi se speci f i ed .

PARTS ORDERI NG I NFORMATI ON

Repl aceme n t par t s are avai l a b l e f rom or t hr ough yo ur l ocal Tekt r oni x, I nc. Fi el d Of f i ce
or r ep r ese n t at i ve.

Changes t o Te kt r oni x i nst r u ment s ar e somet i mes ma de t o accommodat e i mpr ove d
componen t 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 cu i t
i mpr ovement s d evel op ed i n our engi nee r i ng d epar t ment . I t i s t he r ef or e i mpo r t ant , when
ord er i ng par t s, t o i ncl ude t he f ol l owi ng i nf or mat i o n i n yo ur o r d er : Par t nu mber , i nst r u -

ment t y pe or nu mber , se r i al or model nu mber , and mo di f i cat i on number i f app l i ca bl e.

I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± par t you have or d er ed has been r epl ace d wi t h ± new or i mpr oved par t , your

l ocal Te kt r oni x, I nc . Fi el d Of f i ce or r epr esent at i ve wi l l co nt act you co nce r n i ng any c hange

i n par t number .

Change i nf o r mat i on, i f any, i s l ocat ed at t he r ear of t h i s ma nual .

ABBREVI ATI ONS AND SYMBOLS

For an ex p l anat i on of t he abbrevi at i ons a nd symbol s used i n t h i s sect i o n, p l ease ref e r
t o t he page i mme d i at el y pr eced i ng t he El ect r i cal Par t s Li st i n t hi s i nst r uct i on ma nu al .

www.valuetronics.com



Mechani cal Par t s Li st - Type 576

I NDEX OF MECHANI CAL PARTS LI ST I LLUSTRATI ONS
( Locat ed behi nd di agr ams)

FI G. 1 FRONT

FI G. 2 SWI TCHES

FI G. 3 CHASSI S

FI G. 4 COLLECTOR SUPPLY

FI G. 5 CRT & REAR

FI G. 6 CABI NET

FI G. 7 ACCESSORI ES
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SECTI ON 7

MECHANI CAL PARTS LI ST

Fi g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Tekt r oni x
Par t • ¿.

FI G.

Q
Ser ¯ al / Model • ¿. t

Ef f Di sc ³

1 FRONT

Desc r i p t i on
¹ Ä 3 ± 5

1- 1 333- 1155- 01 1 PANEL, f r on t
- - - - - - - mou nt i ng ha r dwa r e : ( not i n cl u ded É/ panel )

211- 0001- 00 2 SCREW, 2- 56 Ç 1/ 4 i n c h, PHS

- 2 124- 0219- 00 1 STRI P , t r i m
- 3 366- 0494- 00 1 KNOB, g r ay- READOUT I LLUM

- - - - - - - kn ob i n cl u des :
213- 0153- 00 1 SCREW, set , 5- 40 Ç0. 125 i nc h , HSS

. 4 - - - - - - 1 RESI STOR, va r i a b l e
- - - - - - - mo u nt i n g h a r dwa r e: ( not i ncl u ded É/ r esi st o r )

210- 0940- 00 1 WASHER, f l at , 1/4 I D Ç 3/± i nch OD

- 5 210- 0583- 00 1 NUT, h ex . , 1/ 4 - 32 Ç 5/ 1 Ã i n c h

- 6 366- 0494- 00 1 KNOB, g r ay- GRATI CULE I LLUM
- - - - - - - kno b i n cl u des :
213- 0153- 00 1 SCREW, set , 5- 40 Ç 0. 125 i n ch , HSS

- 7 - - - - - - 1 RESI STOR, var i abl e
- - - - - - - mo un t i n g har dwar e: ( n ot i n cl u de d É/ r esi st or )

- 8 210- 0223- 00 1 LUG, sol de r , 1/ 4 I D Ç ' / 1 Ã i n c h OD, SE

210- 0940- 00 1 WASHER, f l at , 1/ 4 I D Ç 3/ ± i n c h OD
- 9 210- 0583- 00 1 NUT, hex. , Ä/ 4- 32 Ç 5/ 1Ã i nc h

- 10 366- 1028- 00 1 KNOB, gr ay- POLARI TY
- - - - - - - knob i n cl udes :

213- 0153- 00 1 SCREW, set , 5- 40 Ç 0. 125 i nch , HSS
- 11 260- 1032- 00 1 SWI TCH, u nwi r ed- POLARI TY

- - - - - - - mou nt i n g h a r d wa r e : ( not i n cl ude d É/ swi t c h )
210- 0978- 00 1 WASHER, f l at , 3/ ± I D Ç 1/Ä i nc h OD
210- 0590- 00 1 NUT, h ex . , 3/ ±- 32 Ç ' / 1 Ã i n ch

- 12 366- 1028- 00 1 KNOB, g r ay- MODE
- - - - - - - knob i ncl u des:
213- 0153- 00 2 SCREW, set , 5- 40 Ç 0. 125 i nc h, HSS

- 13 260- 1030- 00 1 SWI TCH, u nwi r ed- MODE
- - - - - - - mo u nt i n g h a r dwa r e : ( n ot i ncl u ded É/ swi t ch )
210- 0978- 00 1 WASHER, f l at , 3/ ± I D x 1/ 2 i nch OD
210- 0590- 00 1 NUT, hex . , 3/±- 32 Ç ' / 1 Ã i n c h

- 14 366- 0494- 00 1 KNOB, g ray- LOOP I NGCOMPENSATI ON
- - - - - - - k nob i ncl ud es :
213- 0153- 00 1 SCREW, set , 5- 40 Ç 0. 125 i nc h, HSS

- 15 366- 1124- 00 1 KNOB, g r ay- VERTI CAL CURRENT/ DI V
- k nob i ncl u des :

213- 0153- 00 2 SCREW, set , 5- 40 Ç 0. 125 i nc h , HSS
- 16 366- 0491- 01 1 KNOB, g r ay- DI SPLAY OFFSET

- k nob i ncl u des :
213- 0153- 00 1 SCREW, set , 5- 40 Ç 0. 125 i n c h, HSS
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Mech ani cal Pa r t s Li st - Typ e 576

7- 2

FI G. 1 FRONT ( Con t )

F i g . &

I n dexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Tekt r oni x
Par t • ¿ .

Q

Ser i al / Model • ¿. t
Ef f Di sc ³

Desc r i pt i on
¹ Ä 3 ± 5

1- 17 366- 1090- 00 1 KNOB, g ray- CENTERL I NE VALUE

- - - - - - - k nob i ncl u des :

213- 0153- 00 1 SCREW, set , 5- 40 Ç 0. 125 i nc h , HSS

- 18 366- 1124- 00 1 KNOB, gr ay- HORI ZONTAL VOLTS/ DI V

- - - - - - - k nob i n cl u des :

213- 0153- 00 2 SCREW, set 5- 40 Ç 0. 125 i nc h , HSS

- 19 366- 1124- 00 1 KNOB, g r ay- AMPL I TUDE

- - - - - - - knob i ncl udes:

213- 0153- 00 2 SCREW, set , 5- 40 Ç 0. 125 i n c h, HSS

- 20 260- 0276- 00 1 SWI TCH, t oggl e- POWER

- - - - - - - mo u nt i ng h ar d wa r e: ( not i ncl u ded É/ swi t ch)

354- 0055- 00 1 RI NG, l ock in g

- 21 337- 0398- 00 1 SHI ELD

210- 0902- 00 1 WASHER, f l at , 0 . 470 I D Ç 21/ 32 i nc h OD

210- 0473- 00 1 NUT, 12 si ded, 15/ 32 - 32 Ç 5/ 64 i nc h

- 22 366- 0379- 01 1 KNOB, g ray- CURRENT L I MI T

- - - - - - - kn ob i ncl udes

213- 0153- 00 1 SCREW, set , 5- 40x0 . 125 i nc h , HSS

- 23 366- 1092- 00 1 KNOB, gr ay- NUMBER OF STEPS
- - - - - - - kn ob i ncl udes

213- 0153- 00 1 SCREW, set , 5- 40x0 . 125 i n c h, HSS

- 24 260- 1028- 00 1 SWI TCH, un wi r ed- NUMBER OF STEPS
- - - - - - - mo u nt i ng h ar dwar e : ( n ot i ncl u ded É/ swi t c h )

210- 0978- 00 1 WASHER, f l at , 9/ 8 I D Ç 1/ 2 i n c h OD

210- 0590- 00 1 NUT, h ex. , 8/ 8 - 32 Ç 7/ 16 i n ch

- 25 366- 0392- 00 1 KNOB, g r ay- I NTENSI TY

- 26 366- 0392- 00 1 KNOB, gr ay- FOCUS

- 27 366- 1125- 00 1 KNOB, gr ay- FI NE ( ve r t i cal )
- - - - - - - kn ob i ncl u des :

213- 0153- 00 1 SCREW, set , 5- 40 Ç 0. 125 i nc h, HSS

- 28 366- 1027- 00 1 KNOB, g ray- POSI TI ON ( ve r t i cal )
- - - - - - - kn ob i ncl u des :

213- 0153- 00 1 SCREW, set , 5- 40 Ç 0. 125 i nc h , HSS

- 29 366- 1125- 00 1 KNOB, g ray- FI NE ( h or i zo nt al )
- - - - - - - knob i ncl u des :

213- 0153- 00 1 SCREW, set , 5- 40 Ç 0. 125 i n c h, HSS

- 30 366- 1027- 00 1 KNOB, gr ay- POSI TI ON (h o r i zont al )
- - - - - - - knob i ncl u des :

213- 0153- 00 1 SCREW, set , 5- 40 Ç 0. 125 i nch , HSS

- 31 366- 1048- 08 1 PUSHBUTTON- 1NVERT

- 32 366- 1048- 11 1 PUSHBUTTON- ZERO

- 33 366- 1048- 09 1 PUSHBUTTON- CAL

670- 1035- 00 1 ASSEMBL Y, ci r c u i t boa r d- DI SPLAY SWI TCHI NG
- - - - - - - assembl y i n cl u des :

- 34 388- 1130- 00 1 BOARD, ci r c u i t

- 35 131- 0633- 00 31 TERMI NAL, pi n
- 36 136- 0252- 01 16 SOCKET, p i n connect o r

- 37 260- 1038- 00 1 SWI TCH, pus h, 3 but t on

- 38 131- 0604- 00 16 CONTACT- POST ASSEMBLY

- 39 401- 0053- 00 2 BEAR I NG, f r ont
- - - - - - - mo un t i ng h a r dwa r e f o r eac h: ( n ot i ncl uded w/ bear i ng)

- 40 211- 0116- 00 2 SCREW, sems, 4- 40 Ç 5/ 16 i n c h, ¡ —’
210- 0591- 00 2 NUT, h ex . , 4- 40 Ç 3/ 16 i nch
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FI G. 1 FRONT ( Cont )

Mechani cal Par t s Li st - Type 576

Fi g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Tekt r oni x
Par t • ¿ .

Q
Ser i al / Model No. t

Ef f Di sc ³
Descr i pt i on

¹ z s ± s

1- 41 354- 0219- 00 2 RI NG, r et ai ni ng

- 42 214- 1127- 00 2 ROLLER, d et ent

- 43 214- 1126- 01 2 SPRI NG, f l at

- 44 105- 0089- 00 2 DRUM, cam swi t ch

- 45 401- 0060- 00 2 BEARI NG, r ear
- mount i ng har dwar e f or each : ( not i ncl uded É/ bear i ng)

- 46 211- 0116- 00 2 SCREW, sems, 4- 40x 5/ 1, s i nch, ¡ —’

- 47 210- 0591- 00 2 NUT, hex . , 4- 40 Ç 3/ ¹ 6 i nch

- 48 200- 0994- 00 2 COVER
- mount i ng har dwar e f or each : ( not i ncl uded w/ cover )

- 49 211- 0079- 00 2 SCREW, 2- 56 Ç 3/ ¹ 6 i nch, PHS

210- 0046- 00 2 L OCKWASHER, i nt er nal , 0 . 261 l D Ç 0. 400 i nch OD

210- 0583- 00 2 NUT, hex . , ¹/ 4 - 32 Ç 5/ ¹ 6 i nch

- 50 384- 0313- 00 2 SHAFT
376- 0051- 00 2 COUPLI NG

- coupl i ng i ncl udes:

- 51 376- 0049- 00 1 COUPLI NG, p l ast i c

- 52 354- 0251- 00 2 RI NG, coupl i ng

213- 0022- 00 4 SCREW, set , 4- 40 Ç 3/ ¹ 6 i nch, HSS
- 53 - - - - - - 2 RESI STOR, var i abl e

- mount i ng har dwar e f or each: ( not i ncl uded É/ r esi st or )

- 54 407- 0579- 00 1 BRACKET
210- 0046- 00 1 LOCKWASHER, i nt er nal , 0. 261 I D Ç0. 400 i nch OD

- 55 210- 0583- 00 1 NUT, hex. , ¹ /4- 32 Ç 5/ ¹ 6 i nch
- mount i ng har dwar e : ( not i ncl uded É/ assembl y)

- 56 211- 0601- 00 3 SCREW, sems, 6- 32 Ç 0. 313 i nch, ¡ —’
210- 0978- 00 2 WASHER, f l at , 8/ 8 I D Ç ¹/ – i nch OD
210- 0012- 00 2 LOCKWASHER, i nt er nal , 3/ 8 I D Ç I 1/ 1 , s i nch OD

- 57 210- 0590- 00 2 NUT, hex . , %- 32 Ç 7/ ¹ 6 i nch

- 58 366- 1048- 05 1 PUSHBUTTON- ZERO

- 59 366- 1048- 12 I PUSHBUTTON- AI D
- 60 366- 1048- 15 I PUSHBUTTON- OPPOSE

- 61 366- 1048- 07 1 PUSHBUTTON- . 1 §
- 62 366- 1048- 04 1 PUSHBUTTON- STEPS
- 63 366- 1048- 13 1 PUSHBUTTON- 300 ¼s
- 64 366- 1048- 16 1 PUSHBUTTON- 80 ¼s

- 65 366- 1048- 08 1 PUSHBU  ON- I NVERT

- 66 366- 1048- 06 I PUSHBUTTON- REP
- 67 366- 1048- 14 1 PUSHBUTTON- SI NGLE
- 68 366- 1048- 03 1 PUSHBUTTON- 2X
- 69 366- 1048- 17 I PUSHBUTTON- NORM
. 70 366- 1048- 18 1 PUSHBUTTON- . 5X
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Mechani cal Par t s Li st Type 576

F I G. 1 FRONT ( Cont )

Fi g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te kt r oni x
Par t • ¿ .

Q
Se r i al / Model • ¿ . t

Ef f Di sc ³
Descr i pt i on

¹ Ä 3 ± 5

1- 672- 0407- 00 1 ASSEMBLY, pus hbut t on swi t ch
- - - - - - - assembl y i ncl udes :

- 71 670- 1033- 00 1 ASSEMBLY, ci r c ui t board- STEP GEN OFFSET
- - - - - - - assembl y i ncl ud es:
388- 1128- 00 1 BOARD, ci r cu i t

- 72 131- 0633- 00 6 TERMI NAL, p i n
- 73 260- 1041- 00 1 SWI TCH, pus h, 4 bu t t on
- 74 670- 1036- 00 1 ASSEMBLY, ci rc u i t b oa r d- STEP GEN PULSE

- - - - - - - assembl y i n cl ud es :
388- 1131- 00 1 BOARD, ci r c u i t

- 75 131- 0633- 00 9 TERMI NAL, pi n
- 76 260- 1039- 00 1 SWI TCH, pu sh, 5 but t on
- 77 670- 1034- 00 1 ASSEMBLY, ci r c u i t b oar d- STEP GEN RATE

- - - - - - - assembl y i ncl udes:
388- 1129- 00 1 BOARD, ci r c u i t

- 78 131- 0633- 00 11 TERMI NAL pi n
- 79 260- 1040- 00 1 SWI TCH, pu s h, 5 but t on

- - - - - - - mo unt i ng har d wa r e: ( not i ncl ud ed É/ assembl y)
- 80 211- 0027- 00 4 SCREW, 440 Ç 1 1/ Ä i nc hes, RHS
- 81 361- 0229- 00 2 SPACER, ci r c u i t boar d
- 82 361- 0231- 00 2 SPACER, ci r c u i t b oa r d

210- 0994- 00 4 WASHER, f l at , 0. 125 I D Ç0. 250 i nch OD
- 83 210- 0586- 00 4 NUT, kep s, 4- 40 Ç 1/ 4 i nch

- - - - - - - mo un t i ng ha rdwar e : ( not i ncl ud ed É/ assembl y)
- 84 211- 0012- 00 4 SCREW, 4- 40 Ç 3/ ¸ i nch, PHS

- 85 366- 1095- 00 1 KNOB, gr ay- PEAK POWERWATTS
- - - - - - - k nob i ncl udes:
213- 0153- 00 4 SCREW, set , 5- 40 Ç 0. 125 i nc h , HSS

- 86 354- 0337- 00 1 RI NG, k nob ski r t - MAX PEAK VOLTS
- - - - - - - r i ng i n cl udes :
213- 0153- 00 1 SCREW, set , 5- 40 Ç 0. 125 i nc h , HSS

- 87 358- 0254- 00 1 BUSHI NG, hex .
210- 0049- 00 1 LOCKWASHER, i nt e r nal , %I D Ç ' / 8 i nch OD

- 88 210- 0579- 00 1 Nu t , hex . , 5/ 8 - 24 Ç 3/4 i nch

- 89 136- 0164- 00 2 SOCKET, l amp, É/ har d wa re
- - - - - - - mount i ng har dwar e f o r eac h : ( not i ncl ud ed É/ socket )

- 90 220- 0480- 02 1 NUT, 12 si d ed, 0 . 377- 32 Ç0. 438 i nc h
- 91 210- 0978- 00 1 WASHER, f l at , 8/ 8 I D Ç 1/ Ä i nc h OD

- 92 331- 0231- 00 1 DI AL
- 93 - - - - - - 1 RESI STOR, va r i abl e

- - - - - - - mo unt i ng har dwar e : ( not i ncl ud ed É/ r esi st or )
- 94 201- 0013- 00 1 CUP, mo un t i ng, p l ast i c
- 95 131- 0672- 00 1 CONTACT, el ect r i cal

- 96 200- 0915- 01 1 BEZEL
- - - - - - - mo un t i ng har dwar e : ( not i n cl ud ed É/ bezel )

- 97 213- 0201- 00 1 SCREW, 10- 24 Ç 0. 320 i nc h , PHS
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FI G. 1 FRONT ( Con t )

Mec h ani cal Par t s Li stTy pe 576

Fi g . &
I n d exzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te k t r on i x
Par t • ¿ .

Q
Ser i al / Model • ¿ . t

Ef f Di sc ³
Desc r i pt i o n

¹ Ä 3 ± 5

1- 98 378- 0616- 00 1 F I LTER, l i g h t , CRT

- 99 337- 1118- 00 1 SHI EL D, i mp l osi on
- mo un t i ng h a r d wa re: ( n ot i ncl ude d É/ sh i el d)

- 100 211- 0079- 00 3 SCREW, 2- 56 Ç 3/ ¹ Ã i n ch , OHS

- 101 386- 1598- 00 1 LI GHT CONDUCTOR, r eado u t i l l umi nat i on

- 102 331- 0230- 00 1 MASK, r eadou t
- mo u nt i n g h a r d wa r e : ( not i n cl u ded É/ mas k )

211- 0073- 00 2 SCREW, 2- 56 Ç ' / 3 Ä i nc h, FHS

- 103 366- 1007- 00 1 KNOB, g r ay- VARI ABLE COLLECTOR SUPPLY
- k nob i n cl u des :

213- 0153- 00 1 SCREW, set , 5- 40 Ç0. 125 i nch , HSS

- 104 - - - - - - 1 TRANSFORMER, va r i a b l e
- mou nt i n g h a r d wa re: ( not i ncl ud ed É/ t r ansf o r me r )

- 105 210- 0012- 00 1 LOCKWASHER, i nt er n al , 3/ ¸ I D Ç ¹/ Ä i nc h OD

210- 0978- 00 1 WASHER, f l at , 3/ ˜ I D Ç 1/ Ä i n c h OD

- 106 210- 0590- 00 1 NUT, h ex . , %- 32 x 7/ 1 6 i nch

- 107 260- 1042- 00 1 SWI TCH, pus h- COLLECTOR SUPPLY RESET

- mo u nt i n g h a r dwa r e : ( n ot i n cl ude d É/ swi t c h )

- 108 210- 0590- 00 2 NUT, h ex . , %- 32 x7116 i nc h

210- 0978- 00 1 WASHER, f l at , 3/ ˜ I D Ç ¹/ Ä i n c h OD

210- 0012- 00 1 LOCKWASHER, i nt er nal , 3/ ˜ I D Ç ¹/ Ä i n c h OD

- 109 333- 1200- 01 1 PANEL, f r ont , va r i a b l e t r ansf o r me r

- 110 200- 0937- 00 1 COVER, var i abl e t r ansf o r mer

- mou nt i ng ha r dwa r e : ( not i n cl u d ed É/ cover )

- 111 212- 0023- 00 2 SCREW, 8- 32 Ç 3/ ˜ i nc h , PHS

- 112 426- 0483- 01 1 FRAME SECTI ON, cabi net

- mo u nt i ng ha r dwar e: ( not i ncl u d ed É/ f r ame sect i on)

- 113 212- 0023- 00 2 SCREW, 8- 32 Ç 3/ ˜ i nc h , PHS
- 114 212- 0043- 00 2 SCREW, 8- 32 Ç ¹ / Ä i nc h , 100° csk , FHS

- 115 220- 0533- 00 1 NUT PLATE

- 116 426- 0470- 01 1 FRAME- PANEL, ca b i net

- 117 131- 0018- 00 2 CONNECTOR, 16 co n t act , f emal e

- mo unt i ng ha r dwa re f o r eac h : ( not i ncl uded É/ connect or )

- 118 211- 0012- 00 2 SCREW, 4- 40 Ç 3/ ˜ i nch , PHS

- 119 210- 0586- 00 2 NUT, k e ps, 4- 40 Ç ¹/ 4 i nch

- 120 131- 0097- 00 1 CONNECTOR, 32 cont act , f emal e

- mo unt i ng har dwa re : ( not i ncl ude d É/ connect or )

211- 0012- 00 2 SCREW, 4- 40 Ç 3/ ˜ i nch, PHS

210- 0586- 00 2 NUT, k e p s, 4- 40 Ç ¹/ 4 i nch
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¹ Ä 3 ± 5

CONNECTOR, 24 cont act , f emal e
moun t i ng ha r dwa r e :

	

( not i ncl uded É/ connect o r)

SCREW, 4- 40 Ç 3/ ˜ i n ch, PHS
NUT, keps, 4- 40 Ç 1/ 4 i nc h

SHI ELD, t r ansi st o r

s h i el d i ncl u des
SHI EL D, el ect r i cal , l i d
HI NGE, s pr i ng
SHI EL D, el ect r i cal , wr apar ound

ACTUATOR, swi t ch
SPRI NG
RETAI NER, s pr i ng

PLATE, moun t i n g, p l ast i c
mo u nt i ng ha r dwa r e:

	

( not i ncl u ded É/ pl at e)
SCREW, 4- 40 Ç 3/ ˜ i n c h, 100° cs k , FHS

CONNECTOR, j ack , f emal e
mo unt i n g ha r dwar e f o r each :

	

( not i ncl uded É/ con nect or )
NUT, h ex . , 1/ 4- 28 Ç 3/ ˜ i nc h

LU G, sol de r , 1/ 4 I D Ç 7/ , 6 i nch OD, SE

CONTACT, u p p er
CONTACT, l owe r
SPACER

SHI EL D
SCREW, 2- 56 Ç0. 312 i nch, PHS
PANEL, f ron t
SUB- PANEL
KNOB, l eve r , g r ay- LEFT OFF RI GHT
SWI TCH, l ever- LEFT OFF RI GHT
mo u nt i ng ha rdwa r e : ( not i n cl u ded É/ swi t c h)

RI NG, l oc k i n g
SPACER

WASHER, f l at , 0. 470 I DÇ21/ 32 i n ch OD
NUT, 12 si ded, 15/ 32 - 32 Ç 0. 634 i nc h

KNOB, gr ay- TERMI NAL SELECTOR

k nob i ncl ud es :
SCREW, set , 5- 40 Ç 0. 125 i n ch , HSS

SWI TCH, unwi r ed- TERMI NAL SELECTOR
mo u nt i ng h a rdwa r e : (n ot i n cl uded É/ swi t c h )
WASHER, f l at , 0. 390 I D Ç 9/ 16 i n ch OD
NUT, h ex . , %- 32 Ç 1/ 2 i n c h

SOCKET, banana j ack
mo unt i ng h ar dwa r e f o r eac h:

	

( not i ncl u ded É/ sock et )
WASHER, f i ber , s h ou l d e r ed , 1/ 4 I D Ç 1/ 2 i nch OD
NUT, h ex . , 1/ 4- 32 Ç 3/ ˜ i nch
LUG, sol der , 1/ 4 I D Ç 7/ 16 i nch OD, SE

FI G. 1 FRONT ( Cont )

Descr i pt i on

Fi g . &

I n dex
• ¿ .

Tekt r oni x
Par t • ¿ .

Q

Se r i al / Mod el • ¿. t
Ef f Di sc ³

1- 121 131- 0148- 00 1

- 122

- - - - - -

211- 0012- 00

-
2

- 123 210- 0586- 00 2

337- 1194- 00 1

- 124 337- 1147- 01 1
- 125 214- 1180- 00 2

- 126 337- 1148- 00 1

- 127 214- 1181- 00 1

- 128 214- 1182- 00 1

- 129 343- 0218- 00 1

- 130 386- 1544- 00 1

- 131
- _ _ _ _ -

211- 0025- 00

-
3

- 132 131- 0031- 00 10

- 133

_ _ - _ _ _

210- 0455- 00

-
2

210- 0223- 00 1

- 134 131- 0749- 00 1
- 135 131- 0748- 00 1

- 136 361- 0259- 00 1

- 137 337- 1152- 00 1
- 138 211- 0112- 00 2
- 139 333- 1190- 01 1
- 140 386- 1546- 00 1

- 141 366- 1126- 00 1

- 142 260- 1048- 00 1
- - - _ - _

354- 0055- 00

-
1

361- 0262- 00 1
210- 0902- 00 1

- 143 210- 0473- 00 1

- 144 366- 1028- 00 1
- _ - _ - _
213- 0153- 00

-
1

- 145 260- 1029- 00 1
- _ _ _ - -
210- 0840- 00

-
1

- 146 210- 0413- 00 1

- 147 136- 0140- 00 3
- - - - - -
210- 0904- 00

-
1

- 148 210- 0465- 00 2
210- 0223- 00 1
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F I G. 1 FRONT ( Cont )

Mechani cal Par t s Li st - Type 576

Fi g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te k t r oni x
Par t • ¿ .

Q
Ser i al / Model • ¿ . t

E f f Di sc ³
Descr i pt i on

¹ Ä 3 ± s

1- 149 136- 0164- 00 1 SOCKET, l amp, É/ har dwar e
- mo unt i ng har dwa r e : ( not i ncl uded É/ soc ket )

- 150 220- 0480- 02 1 LUG, 12 si d ed, 0. 377- 32 Ç 0. 438 i nch

- 151 210- 0255- 00 1 LUG, sol de r

- 152 131- 0096- 00 1 CONNECTOR, 32 pi n , mal e
- mo unt i ng har d wa re: ( not i ncl ude d É/ connect or )

- 153 211- 0008- 00 2 SCREW, 4- 40 Ç 1/ 4 i nch , PHS

- 154 210- 0586- 00 2 NUT, keps, 4- 40 Ç 1/4 i n c h

- 155 390- 0098- 00 1 CABI NET BOTTOM
- mo u nt i ng har dwar e : ( not i ncl ud ed É/ cab i net bot t om)

- 156 211- 0504- 00 6 SCREW, 6- 32 Ç 1/ 4 i n c h, PHS

- 157 390- 0083- 00 1 CABI NET SI DE, l ef t
- mo u nt i ng har dwar e : ( not i ncl uded É/ cab i net si d e)

- 158 213- 0146- 00 3 SCREW, t hr ead f o r mi ng, #6x0. 313 i nch PHS

- 159 390- 0082- 00 1 CABI NET SI DE, r i g ht
- mo unt i ng har dwar e : ( not i ncl uded É/ cabi net si de)

- 160 213- 0146- 00 3 SCREW, t hr ead f o r mi ng, #6x0. 313 i nch PHS

- 161 366- 0125- 00 2 KNOB, p l ug- i n sec ur i ng
- eac h k nob i ncl ud es :

213- 0004- 00 1 SCREW, set , 6- 32 Ç 7/ , 6 i nc h , HSS
- 162 384- 0715- 00 2 ROD, sec ur i ng

- each r od i ncl udes:
- 163 354- 0025- 00 1 RI NG, sec ur i ng
- 164 210- 0894- 00 2 WASHER, p l ast i c, 0. 190 I D Ç 7/ 16 i nch OD
- 165 179- 1377- 00 1 CABLE HARNESS, mai n, t est f i xt ur e

- 166 179- 1378- 00 1 CABLE HARNESS, h i g h vol t age, t est f i xt ur e
- 167 179- 1371- 00 1 CABLE HARNESS, connect or

- cabl e har n ess i ncl udes :
- 168 131- 0371- 00 36 CONNECTOR, t er mi nal

- 169 131- 0717- 00 1 CONNECTOR, r ecept acl e, 3 cont act , f emal e, É/ har dware

- 170 670- 0778- 00 1 ASSEMBLY, ci r c u i t boar d- READOUT I LLUM
- assembl y i ncl ud es :

388- 1316- 00 1 BOARD, ci r c u i t
- 171 131- 0633- 00 2 TERMI NAL, p i n

131- 0704- 00 1 CONTACT, el ect r i cal ( not s hown)

210- 0759- 00 1 EYEL ET ( not shown )

210- 0957- 00 1 WASHER, f l at , 1/ 16 I D Ç 1/ 8 i nch OD (not s hown)
- mount i ng har dwar e: (not i ncl ud ed É/ assembl y)

- 172 211- 0116- 00 1 SCREW, sems, 4- 40 Ç 5/ 16 i n c h, ¡ —’

173 407- 0634- 00 1 BRACKET, ci r c ui t boa rd
- moun t i ng har dwar e: ( not i ncl ud ed É/ br ac ket )

- 174 211- 0007- 00 2 SCREW, 4- 40 Ç 3/ 16 i n c h, PHS
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FI G. 2 SWI TCHES

Fi g . &
I nd ex
• ¿ .

Tekt r oni x
Par t • ¿ .

Q
Ser i al / Model • ¿. t

Ef f Di sc ³
Descr i pt i on

¹ Ä 3 ± 5

2- 670- 1026- 00 1 ASSEMBLY, ci r cu i t b oa r d- VERTI CAL CURRENT/ DI V

- - - - - - - assembl y i ncl udes:

- 1 388- 1121- 00 1 BOARD, ci r c u i t

- 2 131- 0633- 00 30 TERMI NAL, pi n

- 3 131- 0639- 00 12 CONTACT, el ect r i cal

- 4 131- 0604- 00 30 CONTACT- POST ASSEMBLY

- 5 401- 0054- 00 1 BEARI NG, f r ont
- - - - - - - mo u nt i ng h ar dwar e: ( not i ncl uded É/ bea r i ng)

- 6 211- 0116- 00 2 SCREW, sems, 4- 40 Ç 5/ 16 i nc h , ¡ —’

- 7 210- 0591- 00 2 NUT, h ex . , 4- 40 Ç 3/ 16 i nc h

- 8 354- 0219- 00 1 RI NG, r et ai ni ng

- 9 214- 1127- 00 1 ROLLER, d et ent

- 10 214- 1139- 00 1 SPRI NG, f l at

214- 1139- 03 1 SPRI NG, f l at

- 11 105- 0085- 00 1 DRUM, cam swi t c h

- 12 401- 0056- 00 1 BEARI NG, r ear
- - - - - - - mo unt i ng h ar dwar e : ( not i n cl uded É/ bea r i ng)

- 13 211- 0116- 00 2 SCREW, sems, 4- 40 Ç 5/ 16 i nc h , ¡ —’

- 14 210- 0591- 00 2 NUT, h ex. , 4- 40 Ç 3/ 16 i nc h

- 15 263- 0511- 00 1 SWI TCH SECTI ON
- - - - - - - mo unt i ng ha rdwar e : (not i ncl uded É/ swi t ch sect i o n)

- 16 211- 0100- 00 2 SCREW, 2- 56 Ç 3/ 4 i nch, RHS

210- 0053- 00 2 L OCKWASHER, spl i t , #2

- 17 210- 0405- 00 2 NUT, hex . , 2- 56 Ç 3/ 16 i nch, PHS

- 18 200- 0940- 00 1 COVER
- - - - - - - mo unt i ng h ar dwar e: ( not i ncl uded É/ cover )

- 19 211- 0079- 00 2 SCREW, 2- 56 Ç 3/ 16 i nc h, PHS

210- 0001- 00 2 LOCKWASHER, i n t e r n al , #2
- 20 210- 0405- 00 2 NUT, h ex. , 2- 56 Ç 3/ 16 i nch

- - - - - - - mo un t i ng h ardwa re : ( not i n cl uded É/ assembl y)

- 21 211- 0601- 00 1 SCREW, sems, 6- 32 Ç 0. 313 i nc h , ¡ —’

210- 0012- 00 1 LOCKWASHER, i n t e r n al , 3/ 8 I D Ç 1/ Ä i n c h OD

210- 0978- 00 1 WASHER, f l at , 3/ ¸ I D Ç 1/ Ä i nc h OD

210- 0590- 00 1 NUT, h ex . , 3/ 8- 32 Ç 7/ 16 i nc h

670- 1031- 00 1 ASSEMBLY, ci r c u i t boar d- DI SPLAY OFFSET
- - - - - - - assembl y i ncl udes:

- 22 388- 1126- 00 1 BOARD, ci r c u i t
- 23 131- 0633- 00 16 TERMI NAL, pi n
- 24 131- 0604- 00 28 CONTACT- POST ASSEMBLY
- 25 401- 0054- 00 1 BEARI NG, f ront

- - - - - - - mo un t i ng h ar dwar e: ( not i ncl uded É/ bea r i ng)

- 26 211- 0116- 00 2 SCREW, sems, 4- 40 Ç 5/ 16 i nch, ¡ —’
- 27 210- 0591- 00 2 NUT, h ex . , 4- 40 Ç 3/ 16 i nc h

- 28 354- 0219- 00 2 RI NG, r et ai n i ng
- 29 214- 1127- 00 2 ROLLER, d et en t
- 30 214- 1139- 02 2 SPRI NG, f l at
- 31 214- 1139- 03 2 SPRI NG, f l at

- 32 105- 0095- 00 1 DRUM, cam swi t c h
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Fi g . &

I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te k t r oni x

Par t • ¿ .

Q

Se r i al / Model • ¿ . t

E f f Di sc ³
Descr i p t i on

¹ z s ± s

2- 33 401- 0055- 00 1 BEARI NG, ce nt e r
- mou nt i ng h ar dwa r e : ( not i ncl u ded É/ bea r i ng)

- 34 211- 0116- 00 2 SCREW, sems, 4- 40 Ç s/ 16 i nc h , ¡ —’

- 35 210- 0591- 00 2 NUT, h ex. , 4- 40 Ç 3/ 16 i nc h

- 36 105- 0093- 00 1 DRUM, cam swi t c h

- 37 407- 0057- 00 1 BEARI NG, f r ont , w/ o t hr ea d s
- mount i ng ha r dwa r e : (n ot i n cl u d ed É/ bea r i ng)

- 38 211- 0116- 00 2 SCREW, sems, 4- 40 Ç 5/ 16 i n c h, ¡ —’

- 39 210- 0591- 00 2 NUT, h ex. , 4- 40 Ç 3/ 16 i nc h

- 40 200- 0944- 00 1 COVER
- mo u nt i ng h a r d war e : ( not i ncl u d ed É/ cove r )

- 41 211- 0079- 00 3 SCREW, 2- 56 Ç 3/ 4 i nch , PH S
210- 0001- 00 3 L OCKWASHER, i nt er n al , #2

- 42 210- 0405- 00 3 NUT, hex . , 2- 56 Ç 3/ 16 i n c h
- mo u nt i ng ha r dwar e : ( not i n cl u ded É/ assembl y)

- 43 211- 0601- 00 1 SCREW, sems, 6- 32 Ç 0. 313 i n ch , ¡ —’

210- 0012- 00 1 LOCKWASHER, i n t e r nal , 9/ 8 I D Ç 1/ 2 i n c h OD

210- 0978- 00 1 WASHER, f l at , 8/ 8 I D Ç 1/ 2 i nc h OD

210- 0590- 00 1 NUT, h ex . , 3/ 8- 32 Ç ' / 16 i n ch

670- 1027- 00 1 ASSEMBLY, ci r c u i t boar d- HORI ZONTAL VOLTS/ DI V
- assembl y i ncl u d es :

- 44 388- 1122- 00 1 BOARD, ci r c u i t

- 45 131- 0633- 00 16 TERMN I AL, pi n

- 46 131- 0639- 00 12 CONTACT, el ect r i cal

- 47 131- 0604- 00 27 CONTACT- POST ASSEMBL Y
- 48 337- 1137- 00 1 SHI EL D

- mo u nt i ng ha r d wa r e : (n ot i ncl u ded É/ s h i el d)

- 49 211- 0040- 00 4 SCREW, 4- 40 Ç 1/4 i n c h, ’ — P l ast i c

- 50 384- 0536- 00 2 ROD, s p aci n g, pl ast i c

- 51 401- 0054- 00 1 BEAR I NG, f r ont
- mo u nt i ng ha r dwa r e : (n ot i n cl u ded É/ bea r i ng)

211- 0116- 00 2 SCREW, sems, 4- 40 Ç 5/ 16 i nc h, ¡ —’

- 52 210- 0591- 00 2 NUT, h ex . , 4- 40Ç 3/ 16 i nc h

- 53 354- 0219- 00 1 RI NG, r et ai n i ng

- 54 214- 1127- 00 1 ROLLER, d et ent
- 55 214- 1139- 02 1 SPRI NG, f l at
- 56 214- 1139- 03 1 SPRI NG, f l at
- 57 105- 0091- 00 1 DRUM, cam swi t c h

- 58 401- 0056- 00 1 BEAR I NG, r ear
- mo u nt i n g h a r dwar e: ( not i ncl uded w1bear i ng)

- 59 211- 0116- 00 2 SCREW, sems, 4- 40 Ç 5/ 16 i n ch, ¡ —’
- 60 210- 0591- 00 2 NUT, h ex . , 4- 40 Ç 3/ 16 i nc h
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F i g . &
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• ¿ .

Te k t r oni x
Par t • ¿ .

FI G. 2 SWI TCHES ( Con t )

Q
Ser i al / Model • ¿. t

Ef f Di sc
Descr i pt i on

³ ¹ Ä s ± s

2- 61 200- 0943- 00 1 COVER
- - - - - - - mo unt i n g h a r d wa r e: ( not i ncl uded É/ cove r )

- 62 211- 0079- 00 2 SCREW, 2- 56 Ç 3/ l Ã i n c h, PHS

210- 0001- 00 2 LOCKWASHER, i nt e r nal , #2

- 63 210- 0405- 00 2 NUT, hex. , 2- 56 Ç 3/ 1 Ã i nc h
- - - - - - - mo u nt i ng h a r d war e: ( not i ncl u d ed É/ assemb l y)

- 64 211- 0601- 00 1 SCREW, sems, 6- 32 Ç 0. 313 i nc h , ¡ —’

210- 0012- 00 1 LOCKWASHER, i nt er n al , 3/± I D x 1/ 2 i nch OD

210- 0978- 00 1 WASHER, f l at , 3/± I D Ç ' /Ä i nc h OD

210- 0590- 00 1 NUT, h ex . , %- 32 Ç ' / 1 Ã i nc h

670- 1025- 00 1 ASSEMBLY, ci r c u i t boa r d- AMPLI TUDE

- - - - - - - assemb l y i ncl u des :

- 65 388- 1120- 00 1 BOARD, ci r cu i t

- 66 131- 0633- 00 17 TERMI NAL, pi n
- 67 131- 0604- 00 39 CONTACT- POST ASSEMBLY

- 68 401- 0054- 00 1 BEAR I NG, f r ont
- - - - - - - mount i n g har dwa r e : ( not i ncl u ded É/ b ea r i ng)

- 69 211- 0116- 00 2 SCREW, sems, 4- 40 Ç 5/ , Ã i n c h, ¡ —’
- 70 210- 0591- 00 2 NUT, h ex. , 4- 40 Ç 3/ , Ã i nc h

- 71 354- 0219- 00 1 RI NG, r et ai ni ng
- 72 214- 1127- 00 1 ROLLER, d et ent
- 73 214- 1139- 02 1 SPRI NG, f l at
- 74 214- 1139- 03 1 SPRI NG, f l at
- 75 105- 0087- 00 1 DRUM, camswi t ch

- 76 401- 0056- 00 1 BEARI NG, r ea r
- - - - - - - mo unt i ng ha r dwa r e : ( not i ncl u ded É/ bear i ng)

- 77 211- 0116- 00 2 SCREW, sems, 4- 40 Ç 5/ , Ã i n c h, ¡ —’
- 78 210- 0591- 00 2 NUT, h ex. , 4- 40 Ç ' / , 6 i nch

- 79 200- 0941- 00 1 COVER
- - - - - - - mou nt i n g h a r d wa r e : ( n ot i ncl u d ed É/ cove r )

- 80 211- 0079- 00 2 SCREW, 2- 56 Ç 3/ , Ã i nch, PHS
210- 0001- 00 2 LOCKWASHER, i nt er n al , #2

- 81 210- 0405- 00 2 NUT, h ex . , 2- 56 Ç 3/ , Ã i n ch
- - - - - - - mount i n g h a r dwa r e : (n ot i ncl ud ed É/ assemb l y)

- 82 211- 0601- 00 1 SCREW, sems, 6- 32 Ç 0. 313 i nc h, ¡ —’
210- 0012- 00 1 L OCKWASHER, i n t e r nal , 3/ ± I Dx 1/ 2 i nch OD
210- 0978- 00 1 WASHER, f l at , 3/± I DÇ ' / Ä i n c h OD
210- 0590- 00 1 NUT, h ex . , %- 32 Ç ' / , Ã i nc h

- 83 441- 0851- 00 1 CHASSI S, ci r cu i t boa r d

- - - - - - - mount i n g h a r dwa r e : ( not i ncl uded w1chassi s)
- 84 129- 0208- 00 7 POST, met al
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Fi g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Tekt r oni x
Par t • ¿ .

Q
Ser i al / Model No . t

Ef f Di sc ³
Descr i pt i on

¹ Ä 3 4 5

2- 85 670- 1020- 00 1 ASSEMBL Y, ci r c u i t boa r d- STEP GEN
- assembl y i ncl u d es :

388- 1115- 00 1 BOARD, ci r c u i t
- 86 131- 0633- 00 37 TERMI NAL, pi n
- 87 214- 0579- 00 3 PI N, t est poi nt
- 88 136- 0183- 00 5 SOCKET, t ran si st or , 3 pi n
- 89 136- 0220- 00 17 SOCKET, t r ansi st or , 3 pi n
- 90 136- 0235- 00 4 SOCKET, semi co n du ct or , 6 pi n

- 91 136- 0252- 01 8 SOCKET, pi n connect o r

- 92 136- 0269- 00 9 SOCKET, i nt eg r at ed ci r c u i t
- mo unt i ng h a r dwa r e : ( n ot i ncl u d ed É/ assembl y)

- 93 211- 0601- 00 7 SCREW, sems, 6- 32 Ç 0. 313 i nc h, ¡ —’

- 94 343- 0088- 00 2 CLAMP, ca b l e, pl ast i c, smal l
- 95 358- 0215- 00 2 BUSH I NG, pl ast i c
- 96 220- 0532- 00 4 NUT, bl oc k , pl ast i c

- mo unt i n g h a r dwa r e f o r each : ( not i n cl u de d É/ n u t )
- 97 211- 0157- 00 2 SCREW, 4- 40 Ç 5/ 16 i n c h, HHS

- 98 407- 0576- 00 1 BRACKET
- mo un t i ng h a r d war r : ( n ot i ncl u d ed É/ br ac k et )

210- 0804- 00 2 WASHER, f l at , 0 . 170 I D Ç 3/± i nch OD
212- 0004- 00 2 SCREW, 8- 32 Ç 5/ 16 i nc h , PHS

- 99 - - - - - - 1 RESI STOR

- mo u nt i ng h a r d wa re: ( not i ncl uded É/ r esi st o r )
- 100 211- 0553- 00 1 SCREW, 6- 32 Ç 1 1/ 2 i n c h es, RHS

210- 0808- 00 1 WASHER, cent e r i ng
210- 0478- 00 1 NUT, h ex. , 6- 32 Ç 5/ 16 i nch

- 101 211- 0507- 00 1 SCREW, 6- 32 Ç 5/ 16 i nc h , PHS

- 102 - - - - - - 1 RESI STOR ASSEMBLY, É/ h a r dwa r e
- 103 407- 0516- 00 1 BRACKET

- mo unt i n g h a r dwa r e : ( n ot i ncl u ded É/ b r ac ket )
212- 0023- 00 4 SCREW, 8- 32 Ç 5/ 16 i n c h, PHS
210- 0458- 00 2 NUT, k eps, 8- 32 Ç 11/ 32 i n c h

- 104 - - - - - - 2 RESI STOR
- mo u nt i ng har dwa r e f or each : ( not i ncl u d ed É/ r esi st o r )

- 105 212- 0037- 00 1 SCREW, 8- 32 Ç 1 3/ 4 i n ch es, Fi l HS
210- 0008- 00 1 L OCKWASHER, i n t e r nal , #8
210- 0601- 00 1 EYELET
210- 0462- 00 1 NUT, h ex . , 8- 32 Ç ' /Ä i nc h , PHS

- 106 212- 0004- 00 1 SCREW, 8- 32 Ç 5/ 16 i nc h , PHS

www.valuetronics.com



Mec h ani cal Par t s LzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¯st - Type 576

FI G. 2 SWI TCHES ( Con t )

¹ Ä 3 ± 5
Descr i pt i on

SOCKET, t r a nsi st o r , 2 pi n

mou nt i n g ha r d wa r e : ( not i ncl u ded É/ socket )

SCREW, 2- 56 Ç 5/ 16 i nc h, RHS
LOCKWASHER, i nt e r nal , #2
NUT, hex. , 2- 56 Ç 3/ 16 i n c h

TRANSI STOR
moun t i ng ha r dwa r e: ( not i ncl ud ed É/ t r an si st or )

SCREW, t hr ea d f or mi ng, #6 Ç 3/ e i nch , THI S

PLATE, i n s u l ai t ng

SOCKET, r el ay
mo un t i ng ha r dwar e : ( n ot i n cl uded É/ socket )

SCREW, 4- 40 Ç 1/ 4 i nch, PHS
SPRI NG, g r ound wi r e
NUT, k eps, 4- 40 Ç 1/ 4 i nch

ASSEMBLY, sol de r s pool
assembl y i ncl u des :
SPOOL , w/ o sol de r

moun t i n g ha r dwar e: ( not i ncl uded É/ assemb l y)
SPACER, p l ast i c, 0. 188 i nch l ong

SWI TCH, t he r mal c ut o ut
mo un t i ng ha r dwar e : ( not i ncl uded É/ swi t c h)
SCREW, 6- 32 Ç ' /4 i nc h, PHS

BRACKET
mo unt i ng ha r dwa r e : ( n ot i ncl u ded É/ b r ac ket )
SCREW, 6- 32 Ç s/ 16 i nc h, PHS

RESI STOR, va r i abl e
mo unt i ng ha rdwa r e f or each :

	

( not i n cl ud ed É/ r esi st or )
WASHER, f l at , 0 . 390 I D Ç 9/ 16 i nch OD
NUT, hex . , 3/ e- 32 Ç ' / – i n c h

Fi g . &
I ndex
• ¿ .

Tekt r oni x
Par t • ¿ .

Q
Ser i al / Model No. t

• f f Di sc ³

2- 107 136- 0270- 00 1

- 108

- - - - - -

211- 0062- 00

-

2
210- 0001- 00 2

- 109 210- 0405- 00 2

- 110 - - - - - - 1

- 111

- - - - - -

213- 0104- 00

-
2

386- 0143- 00 1

- 112 136- 0193- 00 1

- 113

- - - - - -

211- 0008- 00

-

1
214- 0536- 00 1

- 114 210- 0586- 00 1

- 115 214- 0210- 00 1
- - - - - -
214- 0209- 00

-
1

- - - - - -
361- 0007- 00

-
1

- 116 - - - - - - 1

- 117
- - - - - -
211- 0504- 00

-
2

- 118 407- 0575- 00 1

- 119

- - - - - -

211- 0507- 00

-

2

- 120 - - - - - - 3

- 121

- - - - - -

210- 0840- 00

-

1
- 122 210- 0413- 00 1
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FI G. 2 SWI TCHES ( Cont )

Mec h ani cal Par t s Li st - Ty pe 576

Fi g . &
I nd exzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te k t r oni x
Par t • ¿ .

Q
Ser i al / Model • ¿ . t

• f f Di sc ³
Desc r i pt i o n

¹ Ä 3 ± 5

2- 123 384- 0466- 00 2 SHAFT, ext ensi on
376- 0051- 00 2 COUPL I NG, f l exi bl e
- - - - - - - each co up l i ng i n cl u d es :

- 124 354- 0251- 00 2 RI NG, co u pl i n g
- 125 376- 0049- 00 1 COUPL I NG, pl ast i c

213- 0022- 00 4 SCREW, set , 4- 40 Ç 3/ 16 i nc h, HSS
- 126 - - - - - - 2 RESI STOR, va r i abl e

- - - - - - - mo u nt i ng har dwa r e f or each : ( n ot i ncl ud ed É/ r esi st or )
- 127 210- 0046- 00 1 LOCKWASHER, i nt e r nal , 0. 261 I D Ç0. 400 i n ch OD

210- 0940- 00 1 WASHER, f l at , 1/ 4 I D Ç 3/ e i nch OD
- 128 210- 0583- 00 1 NUT, h ex . , ' / 4 - 32 Ç s/ 16 i n c h

- 129 348- 0067- 00 1 GROMMET, pl ast i c, s/ 1 ± i n c h d i amet e r

- 130 348- 0055- 00 1 GROMMET, pl ast i c, 1/ 4 i nc h d i amet e r

- 131 214- 0119- 00 1 STRI P, ce r ami c, 7/ 16 i nc h h, É/ 2 not ch es
- - - - - - - st r i p i ncl ud es :
355- 0046- 00 1 STUD, pl ast i c
- - - - - - - mo un t i ng h a rdwa r e : (not i n cl ude d É/ st r i p )
361- 0009- 00 1 SPACER, p l ast i c, 0. 406 i n ch l on g

- 132 124- 0092- 00 1 STRI P, cer ami c, 7/ 16 i n c h h, É/ 3 not ch es
- - - - - - - st r i p i ncl udes :
355- 0046- 00 1 STUD, pl ast i c
- - - - - - - mo un t i ng ha r dwar e ( n ot i n cl ud ed É/ st r i p)
361- 0009- 00 1 SPACER, p l ast i c, 0. 406 i n c h l on g

- 133 200- 0608- 00 2 COVER, p l ast i c
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Mechani cal Par t s Li st - Type 576

FI G. 3 CHASSI S

Fi g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te kt r oni x
Par t • ¿ .

Q
Ser i al / Model • ¿ . t

• f f Di sc ³
Descr i pt i on

1 Ä 3 ± s

3- 672- 0405- 00 1 ASSEMBLY, ci r cu i t ca rd- READOUT
- - - - - - - assembl y i ncl udes :

- 1 670- 0614- 00 3 ASSEMBLY, ci rcu i t board- VERT, STEP & BETA

- 2 670- 0615- 00 1 ASSEMBLY, ci rc u i t boa rd- HORI Z

- 3 670- 0616- 00 1 ASSEMBLY, ci r c u i t boar d- BETA

- 4 670- 0617- 00 3 ASSEMBLY, ci rc u i t boa rd- VERT, HORI Z & STEP

- 5 331- 0227- 00 1 READOUT ASSEMBL Y
- - - - - - - r eado u t assembl y i ncl udes :

- 6 200- 0921- 00 4 COVER, r eado u t assembl y
- - - - - - - mo u nt i ng har d wa re f or eac h : ( not i ncl uded É/ cover )

- 7 211- 0087- 00 2 SCREW, 2- 56 Ç 3/ 16 i nch, FHS

- 8 179- 1337- 00 1 CABLE HARNESS, r eadout assembl y

- 9 670- 1029- 00 1 ASSEMBLY, ci rc u i t boar d- READOUT LOGI C
- - - - - - - assembl y i ncl udes :

388- 1124- 00 1 BOARD, ci r c u i t

- 10 136- 0220- 00 8 SOCKET, t r a nsi st or , 3 pi n

- 11 136- 0260- 00 9 SOCKET, semi cond uct or , 16 pi n
- - - - - - - mo u nt i ng h ar dwar e: ( not i n cl uded É/ assembl y)

- 12 211- 0116- 00 4 SCREW, sems, 4- 40 Ç 5/ 16 i nch , ¡ —’

- 13 407- 0572- 00 1 BRACKET, r eadout c hassi s
- - - - - - - mo unt i ng h ar dwar e: ( not i ncl uded É/ br acket )

- 14 211- 0504- 00 4 SCREW, 6- 32 Ç ' /4 i nc h, PHS

- 15 351- 0179- 00 2 GUI DE, r eado ut chassi s
- - - - - - - mo u nt i ng h ar dwar e f o r eac h : (not i ncl uded É/ g ui de)

- 16 211- 0008- 00 3 SCREW, 4- 40 Ç ' /4 i n c h, PHS

- 17 670- 1030- 00 1 ASSEMBL Y, ci r c u i t board- READOUT I NTERCONN
- - - - - - assembl y i ncl udes :

388- 1125- 00 1 BOARD, ci r c u i t

- 18 131- 0633- 00 67 TERMI NAL, pi n

- 19 131- 0697- 00 1 CONNECTOR, el ect r i cal , 44 pi n , f emal e
- - - - - - - mo unt i ng h ar dwa r e : ( not i ncl uded É/ connect or )

- 20 211- 0015- 00 2 SCREW, 4- 40 Ç ' / 2 i nc h RHS

- 21 210- 0994- 00 2 WASHER, f l at , 0 . 125 I D Ç 0. 250 i nc h OD

- 22 210- 0406- 00 2 NUT, h ex . , 4- 40 Ç 3/ 16 i n c h

- 23 136- 0183- 00 2 SOCKET, t r ansi st o r , 3 pi n

- 24 136- 0220- 00 2 SOCKET, t r ansi st o r , 3 pi n
- - - - - - - mount i ng ha rdwar e : (not i ncl uded É/ assembl y)

- 25 211- 0116- 00 4 SCREW, sems, 4- 40 Ç 5/ 16 i n ch, ¡ —’

- 26 441- 0845- 00 1 CHASSI S, mai n
- 27 210- 0201- 00 2 LUG, sol de r , SE #4

- - - - - - - mo unt i ng h ar dwar e: ( not i n cl uded É/ l ug)
- 28 213- 0044- 00 1 SCREW, t hr ead f o r mi ng, 5- 32 Ç 3/ , 6 i nc h, PHS
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FI G. 3 CHASSI S ( Con t )

Mechan i cal Par t s Li st - Type 576

F i g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te k t r on i x
Par t • ¿ .

Q
Ser i al / Model • ¿ . t

Ef f Di sc ³
Descr i pt i on

¹ Ä 3 ± s

3- 29 210- 0201- 00 1 LU G, sol der , SE #4
- mo u nt i n g ha rdwa r e : ( not i ncl uded É/ l u g)

- 30 213- 0044- 00 1 SCREW, t h r ead f o r mi ng, 5- 32 Ç 3/ 1, i nch , PHS

- 31 348- 0031- 00 4 GROMMET, pl ast i c, %Ä i nc h d i amet e r

- 32 348- 0055- 00 1 GROMMET, pl ast i c, 1/ 4 i n c h d i amet er

- 33 348- 0063- 00 1 GROMMET, pl ast i c, 1/ 2 i n c h d i amet e r

- 34 348- 0064- 00 2 GROMMET, pl ast i c, %i n ch di amet e r

- 35 358- 0166- 00 1 BUSH I NG, pl ast i c, bl ac k

- 36 407- 0573- 00 1 BRACKET
- mo u nt i ng h a r dwar e: ( not i n cl uded É/ b r acket )

- 37 210- 0457- 00 2 NUT, k eps, 6- 32 Ç s/ j 6 i n c h

- 38 407- 0578- 00 1 BRACKET, r el ay
- mou nt i ng h a r dwa r e : ( not i ncl uded É/ br acket )

- 39 211- 0504- 00 2 SCREW, 6- 32 Ç 1/ 4 i n c h, PHS

- 40 136- 0215- 00 1 SOCKET, r el ay
- mo u nt i ng h ar dwa r e : ( not i ncl u ded É/ socket )

- 41 211- 0008- 00 1 SCREW, 4- 40 Ç 1/ 4 i n c h, PHS
214- 0538- 00 1 SPRI NG, g r oun d wi r e

- 42 210- 0586- 00 1 NUT, k eps, 4- 40 Ç ' /4 i n c h

- 43 - - - - - - 1 RESI STOR

- mo un t i ng h a r dwa r e: ( not i ncl uded É/ r esi st o r )
- 44 211- 0553- 00 1 SCREW, 6- 32 Ç 1 1/2 i n c h es, RHS
- 45 210- 0601- 00 1 EYELET

210- 0478- 00 1 NUT, r esi st or mo unt i n g

- 46 210- 0202- 00 1 LUG, sol der , SE #6

- 47 - - - - - - 2 RESI STOR
- mo un t i n g h a r dwar e: ( not i ncl u ded É/ r esi st or )

- 48 211- 0511- 00 2 SCREW, 6- 32 Ç ' / 2 i nc h , PHS
210- 0803- 00 2 WASHER, f l at , 0 . 150 I D Ç 9/ $ i nc h OD

- 49 210- 0478- 00 2 NUT, r esi st o r mo unt i ng

- 50 214- 1130- 00 1 HEAT SI NK
- mo u nt i n g h a r dwa r e: ( not i ncl u ded É/ h eat si nk )

- 51 210- 0457- 00 4 NUT, k eps, 6- 32 Ç 5/ 16 i nch

- 52 2 TRANSI STOR
- mo un t i ng h a r dwa r e f o r eac h: ( not i ncl uded É/ t r ans¯ st o r )

- 53 211- 0511- 00 2 SCREW, 6- 32 Ç ' /2 i nch PHS
- 54 210- 0978- 00 1 PL ATE, mi ca
- 55 210- 0975- 00 2 WASHER, pl ast i c, s h ou l de r ed, 0. 140 I D . Ç 0. 175 i nch OD

210- 0803- 00 2 WASHER, f l at , 0 . 150 I D Ç 8/ 8 i n ch OD

210- 0202- 00 1 LUG, sol de r , SE #6
- 56 210- 0457- 00 2 NUT, keps, 6- 32 Ç s/ 16 i nc h
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Mec h ani cal Par t s Li st - Ty pe 576

FI G. 3 CHASSI S ( Cont )

Fi g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Tek t r on i x
Par t • ¿ .

Q
Ser i al / Model • ¿ . t

Ef f Di sc ³
Descr i pt i o n

¹ z s ± s

3- 57 - - - - - - 2 TRANSI STOR

- mo u nt i n g h a r dwar e f or eac h : ( not i ncl ude d É/ t r an si st or )

- 58 211- 0511- 00 2 SCREW, 6- 32 Ç 1/ 2 i nc h , PHS

- 59 386- 0143- 00 1 PL ATE, mi ca

- 60 210- 0935- 00 2 WASHER, f i be r , sh ou l d e r ed, 0. 140 I D Ç 0. 375 i nch OD

210- 0803- 00 2 WASHER, f l at , 0 . 150 I D Ç 3/ e i nc h OD

210- 0202- 00 1 LUG, sol der , SE #6

- 61 210- 0457- 00 2 NUT, k eps, 6- 32 Ç 5/ 16 i n c h

- 62 670- 1032- 00 1 ASSEMBLY, ci r c u i t boa r d- DI SPLAY AMP
- assemb l y i n cl ud es :

388- 1127- 00 1 BOARD, ci r cu i t

- 63 131- 0633- 00 29 TERMI NAL, pi n

- 64 136- 0183- 00 4 SOCKET, t r ansi st or , 3 pi n

- 65 136- 0220- 00 4 SOCKET, t r ansi st o r , 3 pi n

- 66 136- 0235- 00 4 SOCKET, semi co n du ct or , 6 pi n

- 67 214- 0579- 00 1 PI N, t est poi nt
- mo unt i n g h a r dwa r e : ( not i ncl u ded É/ assembl y)

- 68 211- 0601- 00 4 SCREW, sems, 6- 32 Ç 0. 438 i nch , ¡ —’

- 69 670- 1024- 00 1 ASSEMBL Y, ci r c u i t boa r d- L V REGUL ATOR

- assemb l y i ncl u des :

388- 1119- 00 1 BOARD, ci r cu i t

- 70 131- 0633- 00 25 TERMI NAL, pi n

- 71 136- 0183- 00 6 SOCKET, t r ansi st o r , 3 pi n

- 72 136- 0220- 00 11 SOCKET, t r ansi st or , 3 pi n

- 73 136- 0235- 00 4 SOCKET, semi co ndu ct o r , 6 pi n
- mo un t i ng ha r dwar e : ( n ot i n cl u ded É/ assembl y)

- 74 211- 0602- 00 4 SCREW, sems 6- 32x0. 438 i nch, ¡ —’

- 75 670- 1021- 00 1 ASSEMBL Y, ci r cu i t boa rd- L V RECTI F I ER

- assemb l y i n cl u des :

388- 1116- 00 1 BOARD, ci r cu i t
- 76 131- 0633- 00 36 TERMI NAL, pi n

- mo un t i n g ha rdwa r e : ( not i n cl u de d É/ assembl y)

- 77 211- 0602- 00 4 SCREW, sems, 6- 32x0. 438 i nch, ¡ —’

- 78 129- 0197- 00 4 POST, d u al , pl ast i c
- mo u nt i ng h ar dwa r e f o r each : ( n ot i ncl u ded É/ post )

- 79 211- 0507- 00 1 SCREW, 6- 32 Ç 7/ 8 i nch, PHS

- 80 - - - - - - 1 TRANSFORMER
- t r an sf o r mer i ncl u des :

- 81 212- 0516- 00 4 SCREW, 10- 32 Ç 2 i n ch es, HHS
210- 0813- 00 4 WASHER, f i be r , s h ou l de r ed, #10

- 82 407- 0571- 00 1 BRACKET
- mo unt i ng h a r dwa r e : ( not i ncl ud ed É/ t r ansf o r me r )

212- 0023- 00 2 SCREW, 8- 32 Ç 3/ e i nc h , PHS
- 83 220- 0533- 00 1 NUT, pl at e
- 84 220- 0410- 00 4 NUT, kep s, 10- 32 Ç %i nch
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FI G. 3 CHASSI S ( Co n t )

Mechani cal Par t s Li st - Typ e 576

Fi g . &

I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te kt r oni x

Par t • ¿ .

Q

Ser i al / Model • ¿ . t

Ef f Di sc ³
Descr i pt i on

¹ Ä s ± s

3- 85 200- 0538- 00 4 COVER, ca p aci t o r , pl ast i c, 1 . 365 I D Ç 1 . 644 i n c hes l o n g

- 86 200- 0293- 00 3 COVER, capaci t o r , p l ast i c, 1 . 365 I D Ç 29/ 16 i nc h es l o n g

- 87 - - - - - - 7 CAPACI TOR
- mo u nt i ng ha rdwa r e f o r eac h: ( not i ncl u d ed É/ ca p aci t o r )

- 88 211- 0516- 00 2 SCREW, 6- 32 Ç ' /8 i nc h, PHS

- 89 432- 0048- 00 1 BASE, ca paci t o r mou nt i ng, pl ast i c

- 90 386- 0254- 00 1 PL ATE, f i be r , l a r ge

- 91 210- 0457- 00 2 NUT, ke ps, 6- 32 Ç 5/ 16 i nch

- 92 343- 0089- 00 2 CL AMP, cabl e, p l ast i c, l a r ge

- 93 179- 1370- 00 1 CABLE HARNESS, powe r

- - - - - - - cabl e ha r n ess i ncl ud es :

- 94 131- 0371- 00 60 CONNECTOR, t e r mi n al ( f o r smal l wi r e)

- 95 131- 0667- 00 8 CONNECTOR, t e r mi n al ( f or l a r ge wi r e)

- 96 179- 1369- 00 1 CABLE HARNESS, c h assi s

- - - - - - - cabl e ha r ness i ncl u d es :

- 97 131- 0371- 00 213 CONNECTOR, t e r mi n al

- 98 179- 1373- 00 1 CABLE HARNESS, r el ay

- 99 124- 0086- 00 1 STRI P, cer ami c, 3/ 4 i nc h h, É/ 2 not c hes

- - - - - - - st r i p i ncl udes:

355- 0082- 00 1 STUD, pl ast i c

- - - - - - - mo un t i n g h a r d wa r e: ( not i ncl u ded É/ st r i p)

361- 0009- 00 1 SPACER, p l ast i c, 0 . 406 i nc h l o n g

- 100 124- 0088- 00 4 STRI P, ce r ami c, 3/ 4 i n ch h, É/ 4 n ot c h es

- - - - - - - eac h st r i p i ncl u des :

355- 0082- 00 2 STUD, p l ast i c
- - - - - - - mo u nt i ng h a r dwa r e f o r each : ( not i ncl u d ed É/ st r i p)

3´ 1- 0009- 00 2 SPACER, p l ast i c, 0 . 406 i n c h l ong

- 101 124- 0119- 00 1 STRI P, ce r ami c, ' / , 6 i n c h h, É/ 2 not ch es

- - - - - - - st r i p i ncl u des :

355- 0046- 00 1 STUD, p l ast i c
- - - - - - - mo un t i n g ha r dwa r e: ( not i ncl ude d É/ st r i p )

361- 0009- 00 1 SPACER, pl ast i c, 0 . 406 i nc h l o n g
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Mechani cal Par t s Li st - Type 576

Fi g . &
I nd exzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te k t r on i x
Par t • ¿ .

FI G. 4 COLLECTOR SUPPLY

Q
Ser i al / Model • ¿. t Descr i p t i o n

Ef f Di sc ³ ¹ Ä s ± s

41 260- 1037- 00 1 SWI TCH, unwi r ed- - MAX PEAK VOLTS

- - - - - - - mo u nt i n g har dwa r e : ( not i ncl uded É/ swi t ch )

- 2 210- 0449- 00 2 NUT, hex. , 5- 40 Ç ' / 4 i nch

210- 0801- 00 4 WASHER, f l at , 0. 150 I D Ç 0. 281 i nch OD

- 3 386- 1550- 00 1 PL ATE, mo unt i n g, swi t c h al i gn ment

- 4 210- 0949- 00 3 WASHER, f l at , 9/ 64 I DÇ 1/ Ä i n ch OD

- 5 211- 0603- 00 3 SCREW, 6- 32 Ç %i nc h, HHS

- 6 210- 0049- 00 1 LOCKWASHER, i nt er n al , 5/ 8 I D Ç ' /² i nch OD

- 7 210- 0579- 00 1 NUT, h ex . , 5/ 8 - 24 Ç 3/4 i nc h

- 8 376- 0083- 00 1 COUPLER HALF, sh af t , f emal e
- - - - - - - co u pl er h al f i ncl u des:

213- 0178- 00 1 SCREW, set , 4- 40 Ç 1 i n c h , HSS

- 9 376- 0084- 00 1 COUPL I NG, s h af t , f l ex
- - - - - - - co u pl i ng i n cl u des :

213- 0153- 00 4 SCREW, set , 5- 40 Ç 0. 125 i nch , HSS

- 10 384- 0451- 00 1 EXTENSI ON SHAFT, 2. 6 i nc h es l o n g

- 11 376- 0082- 00 1 COUPLER HALF, s h af t , mal e
- - - - - - - co u pl e r h al f i ncl udes:

213- 0178- 00 1 SCREW, set , 4- 40 Ç ' /8 i nch , HSS

- 12 384- 0453- 00 1 EXTENSI ON SHAF T, 1 . 62 i nc h es l o ng

- 13 361- 0220- 00 1 SPACER, s l eeve
- - - - - - - s pace r i ncl udes :

213- 0153- 00 2 SCREW, set , 5- 40 Ç 0. 125 i n c h , HSS

- 14 260- 1031- 00 1 SWI TCH , unwi r ed- POLARI TY ( r ear )
- - - - - - - mo unt i n g h a rdwa r e : ( not i ncl u ded É/ swi t ch )

- 15 210- 0012- 00 1 L OCKWASHER, i nt e r n al , 3/ 8 I D Ç 1/Ä i nch OD

210- 0207- 00 1 LU G, sol de r , 3/ 8 I D Ç 5/ 8 i nc h OD, SE

210- 0013- 00 1 LOCKWASHER, i n t er nal , 3/ 8 I D x 1111 6 i nch OD

210- 1085- 00 1 WASHER, f l at , 0 . 375 1D Ç 0. 750 i nch OD

- 16 210- 0413- 00 1 NUT, h ex . , 3/ 8 - 32 Ç ' / Ä i nc h

- 17 376- 0086- 00 1 COUPL I NG, s h af t , f l ex
- 18 - - - - - - 1 CAPACI TOR

- - - - - - - mo un t i ng ha rdwa r e : ( not i ncl u ded É/ capaci t or )

- 19 211- 0507- 00 2 SCREW, 6- 32 Ç 5/ 16 i nc h , PHS

- 20 384- 0250- 00 1 EXTENSI ON SHAFT, 3. 001 i nc hes l ong
376- 0052- 00 1 COUPL I NG, s haf t , f l ex
- - - - - - - co u pl i ng i ncl udes:

- 21 354- 0251- 00 1 RI NG, coupl i ng, 1/ 4 i nc h I D
- 22 376- 0049- 00 1 COUPL I NG, pl ast i c
- 23 354- 0261- 00 1 RI NG, coupl i ng, 1/ 8 i nc h I D

213- 0022- 00 2 SCREW, set , 4- 40 Ç 3/ 16 i n c h, HSS
213- 0075- 00 2 SCREW, set , 4- 40 Ç%Ä i nch , HSS
213- 0115- 00 1 SCREW, set , 4- 40 Ç5/ 16 i nc h, HSS

- 24 131- 0689- 00 1 CONNECTOR, r ecept acl e, 15 cont act , f emal e
- - - - - - - mo u nt i ng h a r dwa r e: ( not i ncl u ded É/ connect o r )

- 25 211- 0016- 00 2 SCREW, 4- 40 Ç 5/ 8 i nc h, PHS
- 26 210- 0586- 00 2 NUT, kep s, 4- 40 Ç ' /4 i n c h
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Mech ani cal Par t s Li st - Type 576

F i g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te k t r oni x
Par t • ¿ .

FI G. 4 COLLECTOR SUPPLY ( Con t )

Q
Ser i al / Mod el • ¿ . t

Ef f Di sc
Descr i pt i on

y ¹ 2 s ± s

4- 27 407- 0519- 00 1 BRACKET, swi t ch

- - - - - - - mo un t i ng h a r dwa r e : ( n ot i ncl u ded É/ br ac ket )

- 28 211- 0507- 00 2 SCREW, 6- 32 Ç s/ 16 i nc h, PHS

210- 0803- 00 2 WASHER, f l at , 0. 150 I D Ç 8/ 8 i nc h OD

- 29 129- 0207- 00 1 POST, 8. 5 i nches l ong
- - - - - - - mo u nt i ng h a r dwar e: ( not i ncl uded É/ post )

- 30 211- 0507- 00 2 SCREW, 6- 32 Ç s/ 16 i nch, PH S

- 31 337- 1120- 00 1 SHI EL D
- - - - - - - mo u nt i ng h a r dwar e : ( not i ncl u d ed É/ sh i el d )

- 32 211- 0504- 00 4 SCREW, 6- 32 Ç ' /4 i n c h, PHS

- 33 - - - - - - 1 DI ODE
- - - - - - - mo un t i ng h ar dwar e : ( not i ncl ude d É/ d i ode)

- 34 211- 0507- 00 4 SCREW, 6- 32 Ç 5/ 16 i n c h, PHS

- 35 670- 1023- 00 1 ASSEMBLY, ci r c u i t boa r d- 2KV BRI DGE

- - - - - - - assembl y i ncl u des :

388- 1118- 00 1 BOARD, ci r c u i t
- - - - - - - mo u nt i ng har dwa r e : ( not i n cl u d ed É/ assembl y)

- 36 211- 0028- 00 2 SCREW, 4- 40 Ç 3/ 16 i n c h, ’ —Pl ast i c

- 37 385- 0109- 00 2 ROD, pl ast i c
- 38 211- 0008- 00 2 SCREW, 4- 40 Ç ' /4 i nc h , PHS

- 39 - - - - - - 5 RESI STOR
- - - - - - - mo u nt i ng h a r d wa r e : ( n ot i ncl u d ed É/ r esi st or )

- 40 212- 0029- 00 2 SCREW, 8- 32 Ç 3 i nc h es, HHS
- 41 386- 1645- 00 1 BRACKET

166- 0032- 00 2 SPACER

210- 0804- 00 2 WASHER, f l at , 0 . 170 1D Ç 8/ 8 i n ch OD
- 42 210- 0940- 00 2 WASHER, f l at , ' /4 I D Ç 9/ 8 i nch OD
- 43 210- 0839- 00 2 WASHER, s pr i ng t e n si on, ' /4 I D Ç 7/ 16 i nc h OD

- 44 361- 0257- 00 2 SPACER
210- 0812- 00 4 WASHER, f i be r , #10

- 45 210- 0458- 00 4 NUT, k eps, 8- 32 Ç 11/ 32 i nc h

- 46 337- 1096- 00 1 SHI EL D, wr apar ound

- 47 337- 1095- 00 1 SHI EL D, bot t om

- - - - - - - mo u nt i ng har dwa r e: ( not i ncl uded É/ shi el d)

- 48 211- 0504- 00 7 SCREW, 6- 32 Ç ' /4 i nc h , PHS

- 49 348- 0056- 00 1 GROMMET, pl ast i c, 3/ 8 i nc h d i amet er

- 50 407- 0574- 00 1 BRACKET, t r ansf or me r mo un t i n g
- - - - - - - mo u nt i ng h ar d wa r e: ( n ot i n cl u d ed É/ b r ac k et )

- 51 211- 0531- 00 4 SCREW, 6- 32 Ç 3/ 8 i nc h, F i l HS
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F i g . &
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• ¿ .
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Par t • ¿ .
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Ef f Di sc
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³ 1 z s ± s

4- 52 336- 1525- 00 1 SUPPORT, br ac ket
- - - - - - - mo un t i ng h a r d wa re: ( not i ncl u d ed É/ s upp or t )

- 53 212- 0070- 00 2 SCREW, 8- 32 Ç 5/ 16 i n c h , 1000 cs k , FHS

- 54 212- 0004- 00 4 SCREW, 8- 32 Ç 5/ 16 i n c h, PHS

- 55 358- 0215- 00 1 BUSH I NG, U s h aped

- 56 343- 0088- 00 1 CLAMP, cabl e, p l ast i c, smal l

- 57 210- 0201- 00 1 LUG, sol der , SE #4
- - - - - - - mo un t i n g h a r d wa r e : (n ot i ncl u d ed É/ l u g)

- 58 213- 0044- 00 1 SCREW, t hr ead f o r mi n g, 5- 32 Ç 3/ 16 i nch , PHS

- 59 214- 0539- 00 1 SPRI NG, r et ai n e r , r el ay

- 60 136- 0193- 00 1 SOCKET, r el ay, 9 pi n
- - - - - - - mo un t i n g ha r dwa r e : ( not i n cl u ded É/ soc k et )

210- 0586- 00 1 NUT, k eps, 4- 40 Ç 1/ 4 i nch

- 61 211- 0038- 00 1 SCREW, 4- 40 Ç 5/ 16 i nch, 100° cs k , FHS

- 62 407- 0582- 00 1 BRACKET, ca p aci t o r
- - - - - - - mo un t i ng h a r dwa re: ( not i n cl u d ed É/ br ac k et )

- 63 211- 0507- 00 4 SCREW, 6- 32 Ç 5/ 16 i nc h , PHS

- 64 - - - - - - 1 CAPACTOR
- - - - - - - mo un t i n g ha r dwa r e : ( n ot i n cl ud ed w/ capaci t or )

- 65 210- 0865- 00 2 WASHER, f i ber , sh ou l d e r ed, 8/ 8 I D Ç 5/ ¸ i nch OD
210- 0840- 00 1 WASHER, f l at , 0. 390 I D Ç 9/ 16 i n ch OD

- 66 210- 0413- 00 1 NUT, h ex . , 3/ 8 - 32 Ç 1/ 2 i n c h

- 67 - - - - - - 1 CAPACI TOR

- - - - - - - mo u nt i ng h ar d wa r e : ( not i n cl u d ed w/ capaci t or )

- 68 210- 0020- 00 1 LOCKWASHER, i nt e r nal , #12
210- 0971- 00 1 WASHER, f l at , 0. 219 I DÇ0. 350 i nch OD

- 69 220- 0549- 00 1 NUT, h ex . , 0. 219- 40 Ç 0. 375 i nc h

- 70 - - - - - - 1 CAPACI TOR
- - - - - - - mo unt i ng h a r d wa r e : ( n ot i n cl u d ed w/ capaci t or )

- 71 210- 0012- 00 1 LOCKWASHER, i n t er nal , 8/ 8 I D Ç 1/ 2 i nch OD
210- 0840- 00 1 WASHER, f l at , 0. 390 I D Ç 9/ 16 i nch OD

- 72 210- 0413- 00 1 NUT, h ex . , 8/ 8- 32 Ç 1/ 2 i n ch

- 73 - - - - - - 1 CAPACI TOR
- - - - - - - mo u nt i ng h a r d wa r e: ( not i n cl u d ed w/ capaci t or )

- 74 407- 0270- 00 2 BRACKET, moun t i ng
210- 0006- 00 2 LOCKWASHER, i nt e r nal #6

- 75 210- 0407- 00 2 NUT, h ex . , 6- 32 Ç 1/ 4 i nch
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FI G. 4 COLLECTOR SUPPLY ( Cont )

Mechani cal Par t s Li st - Type 576

Fi g . &
I n dexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Tekt r oni x
Par t • ¿.

Q
Ser i al / Model • ¿ . t

Ef f Di sc ¥
Descr i pt i on

1 2 3 4 5

4- 76 - - - - - - 1 TOROI D
- mount i ng h ar d war e : ( not i ncl uded w/ t or oi d)

- 77 212- 0094- 00 1 SCREW, 8- 32 Ç 1 1/ ± i nches, PHS

- 78 348- 0079- 00 1 FOOT, pl ast i c

- 79 - - - - - - 1 TRANSFORMER
- mount i ng h ar dwar e: ( not i ncl uded É/ t r ansf or mer )

- 80 212- 0516- 00 4 SCREW, 10- 32 Ç 2 i nches, HHS

- 81 210- 0812- 00 4 WASHER, f i ber , #10

210- 0805- 00 4 WASHER, f l at , 0 . 204 I D Ç 0 . 438 i nch OD

- 82 220- 0410- 00 4 NUT, ke p s, 10- 32 Ç 3/ 8 i nch

- 83 179- 1375- 00 1 CABLE HARNESS, col l ect or su p pl y #1

- 84 179- 1376- 00 1 CABLE HARNESS, col l ect or suppl y #2

- 85 179- 1374- 00 1 CABLE HARNESS, l ow vol t age

- 86 124- 0089- 00 4 STRI P, cer ami c, 3/ 4 i nch h, É/ 7 not ches

- each st r i p i ncl udes :

355- 0046- 00 2 STUD, pl ast i c
- mount i ng h ar dwar e f or each : ( not i ncl u d ed É/ st r i p)

361- 0007- 00 2 SPACER, p l ast i c, 0 . 188 i nch l ong

- 87 124- 0092- 00 1 STRI P, cer ami c, 7/ 1, i nch h, É/ 3 not ches
- - - - - - - st r i p i ncl udes :
355- 0046- 00 1 STUD, p l ast i c
- - - - - - - mount i ng h ar dwar e : ( not i ncl uded É/ st r i p)
361- 0007- 00 1 SPACER, p l ast i c, 0. 188 i nch l ong

- 88 - - - - - - 1 SWI TCH, t her mal cut out
- mount i ng har dwar e ( not i ncl uded É/ swi t ch)

- 89 211- 0008- 00 2 SCREW, 4- 40 Ç 1/ 4 i nch, PHS
210- 0586- 00 2 NUT, keps, 4- 40 Ç 1/ 4 i nch

- 90 131- 0690- 00 1 CONNECTOR, r ecept acl e, 15 p i n, mal e
- 91 337- 1174- 00 1 SHI ELD, el ect r i cal

- mount i ng h ar dwar e: ( not i ncl uded É/ shi el d)

212- 0023- 00 2 SCREW, 8- 32x% i nch, PHS ( not shown)
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FI G. 5 CRT & REAR

F i g .
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• ¿.
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Pa r t • ¿ .

0
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• f f Di sc ¥
Descr i pt i on

1 2 3 4 5

5- 1 386- 1510- 00 2 SUPPORT, CRT, t op r i g ht & b ot t om l ef t
_ _ - _ _ - - moun t i ng h a r d wa r e f o r eac h : ( not i ncl ude d É/ s upp o r t )

- 2 212- 0084- 00 1 SCREW, 8- 32 Ç s/16 i nc h, HHS

210- 0858- 00 1 WASHER, f l at , 1' / 64 I D Ç ' / 2 i n c h OD

- 3 386- 1509- 00 2 SUPPORT, CRT, t o p l ef t & b ot t omr i g h t
- _ _ - - _ - mou nt i ng h a r d wa r e f o r eac h : ( not i ncl u d ed É/ su p po r t )

- 4 212- 0084- 00 1 SCREW, 8- 32 Ç 5/ 16 i nc h , HHS

210- 0858- 00 1 WASHER, f l at , 11/ 14 I D Ç 1/ 2 i nc h OD

- 5 378- 0601- 00 1 REFLECTOR, l i g h t

- 6 670- 1028- 00 1 ASSEMBL Y, ci r c u i t boa r d- GRATI CULE L AMP

- _ _ - _ _ - assembl y i ncl u d es :

388- 1123- 00 1 BOARD, ci r c u i t

- 7 129- 0205- 00 2 POST

- 8 131- 0633- 00 2 TERMI NAL, pi n

131- 0704- 00 3 CONTACT, el ect r i cal

210- 0957- 00 3 WASHER, f l at , ' / 16 I DÇ ' /8 i nc h OD

210- 0759- 00 3 EYELET
361- 0279- 00 2 SPACER
- - _ - - _ - mo u nt i n g ha r dwa r e : (n ot i ncl u d ed É/ assembl y)

- 9 213- 0202- 00 2 SCREW, 2- 56x0. 625 i nc h, FHS

- 10 337- 1119- 01 1 SHI EL D, CRT
- - - - - - - mo un t i n g ha rdwa r e : ( not i n cl u d ed É/ s h i el d)

- 11 211- 0504- 00 2 SCREW, 6- 32 Ç ' /4 i nc h , PHS

210- 0802- 00 2 WASHER, f l at , 0. 150 I D Ç 5/ 16 i nch OD

- 12 348- 0055- 00 1 GROMMET, pl ast i c, 1 / 4 i n c h di amet e r

- 13 175- 0586- 00 1 WI RE, CRT l ead, st r i p ed b rown

175- 0592- 00 1 WI RE, CRT l ea d , st r i p ed g r ee n

175- 0594- 00 1 WI RE, CRT l ea d , st r i p ed b l u e

175- 0595- 00 1 WI RE, CRT l ead, st r i ped r ed

- - - _ - - - eac h wi r e i n cl u d es :

- 14 131- 0049- 00 1 CONNECTOR, cabl e

- 15 348- 0085- 00 1 GROMMET, p l ast i c

- 16 352- 0123- 01 2 HOL DER, CRT r et ai n e r
_ - - - _ _ - mo unt i ng h ar dwa r e f or eac h : ( not i ncl uded É/ h ol der )

- 17 211- 0590- 00 2 SCREW, 6- 32 Ç 5/ 16 i nch, PHS

- 18 343- 0138- 00 1 RETAI NER, CRT, p l ast i c
_ - - - - _ - mo unt i n g h a r d war e : ( not i ncl u ded É/ r et ai n e r )

- 19 211- 0599- 00 2 SCREW, 6- 32 Ç 3/ 4 i n c h, F i l HS

- 20 211- 0146- 00 1 SCREW, 4- 40 Ç 1 . 312 i nches, Soc ket HS

- 21 343- 0123- 01 1 CLAMP, CRT r et ai n er

- 22 343- 0171- 01 1 CL AMP, CRT r et ai ne r

- 23 220- 0444- 00 2 NUT, squ a r e, 6- 32 Ç ' /4 i nch
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Mechani cal Par t s Li st - Type 576

F i g . &
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• ¿ .

5-

Te k t r oni x
Par t • ¿ .

136- 0334- 00

Q
Ser i al / Model • ¿ . t

Ef f Di sc ³

1

Descr i pt i o n
¹ 2 s ± 5

ASSEMBLY, CRT socket
- assembl y i n cl u des :

- 24 136- 0304- 00 1 SOCKET, CRT

131- 0371- 00 5 CONNECTOR, si n gl e co nt act

- 25 200- 0917- 00 1 COVER, CRT socket

- 26 337- 1046- 01 1 SHI EL D, CRT soc k et

- 27 367- 0095- 00 1 HANDLE, CRT soc ket

- 28 386- 1524- 00 1 SUPPORT, ch assi s
- mo u nt i n g h a r dwar e: (not i ncl uded É/ supp or t )

- 29 211- 0507- 00 4 SCREW, 6- 32 Ç Ä/ 16 i nch , PHS

- 30 343- 0089- 00 2 CL AMP, ca b l e, pl ast i c, l ar ge

- 31 348- 0055- 00 1 GROMMET, pl ast i c, 1/± i n c h di amet er

- 32 358- 0215- 00 2 BUSHI NG, pl ast i c, bl ack

- 33 343- 0013- 00 1 CL AMP, cabl e, pl ast i c
- mo u nt i n g h ar dwa r e : ( not i ncl uded É/ cl amp)

- 34 211- 0510- 00 1 SCREW, 6- 32 Ç 3/ ’ i n c h, PHS

210- 0863- 00 1 WASHER, Dsh ape, 0. 191 I D § 33/ 64 § 33/ 64 I nch l ong

- 35 210- 0457- 00 1 NUT, k eps, 6- 32 Ç Ä/ ¹ 6 i n c h

- 36 441- 0856- 00 1 CHASSI S, h i g h vol t age
- mo u nt i n g h ar dwar e: ( not i ncl uded É/ c hassi s)

- 37 212- 0039- 00 2 SCREW, 6- 32 Ç%i nch , THS

- 38 - - - - - - 1 CAPACI TOR
- mo unt i n g h a r dwar e: ( not i ncl u ded É/ cap aci t o r )

- 39 211- 0534- 00 2 SCREW, sems, 6- 32 Ç Ä/ 16 i nc h, PHS

- 40 386- 0253- 00 1 PLATE, met al , smal l

- 41 210- 0457- 00 2 NUT, k eps, 6- 32 Ç Ä/ 1 6 i nc h

- 42 136- 0270- 00 1 SOCKET, t r ansi st o r

- mo u nt i n g ha r dwa r e : (n ot i n cl u ded É/ soc k et )

- 43 213- 0088- 00 2 SCREW, t h r ead f o r mi ng, #4 Ç 1/ 4 i nc h, PHS

- 44 - - - - - - 1 TRANSI STOR

- mo u nt i n g h a r dwa r e: ( n ot i ncl u ded É/ t r an si st or )

- 45 213- 0104- 00 2 SCREW, t hr ead f or mi ng, #6 Ç%i nch , THS

>46 386- 0143- 00 1 PLATE, i ns u l at i n g, mi ca

- 47 - - - - - - 1 TRANSFORMER
- mou nt i n g h a rdwa r e : (not i n cl u ded É/ t r an sf o r med

- 48 346- 0001- 00 1 STRAP , mo u nt i n g
162- 0004- 00 FT TUB I NG, pl ast i c, bl ac k , 4 1/ 2 i nch es l o n g

- 49 210- 0586- 00 2 NUT, keps, 4- 40 Ç 1/ 4 i nc h
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FI G. 5 CRT & REAR ( Con t )
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0
t
³

Desc r i pt i on
¹ 2 3 ± 5

5- 50 670- 1022- 00 1 ASSEMBLY, ci r c u i t boa r d- N V POWER SUPPLY
- - - - - - - assemb l y i ncl u des :
388- 1117- 00 1 BOARD, ci r c u i t

- 51 131- 0633- 00 9 TERMI NAL, pi n
- 52 136- 0183- 00 1 SOCKET, t r ansi st or , 3 pi n
- 53 136- 0220- 00 3 SOCKET, t r ansi st or , 3 pi n

- 54 343- 0043- 00 §’ 020000 2 CL AMP, bu l b

- 55 - - - - - - 3 CAPACI TOR
- - - - - - - mo unt i n g ha r dwar e : ( not i ncl u d ed É/ cap aci t o r )
210- 0966- 00 2 WASHER, r u bb e r , 5/ 16 I D Ç 7/ ˜ i nc h OD

- 56 346- 0032- 00 1 STRAP , mo u se t ai l , r u bbe r
- - - - - - - mo u nt i ng h ar dwa r e : (n ot i ncl u de d É/ assembl y)

- 57 211- 0116- 00 4 SCREW, sems, 4- 40 Ç 5/ 16 i nc h , ¡ —’
- 58 129- 0212- 00 3 POST, pl ast i c
- 59 211- 0008- 00 3 SCREW, 4- 40 Ç 1/ 4 i nc h , PHS

- 60 337- 1123- 00 1 SHI ELD, h i g h vol t age
- - - - - - - mo unt i n g h ar d wa re: ( not i ncl u de d É/ s h i el d )

- 61 211- 0504- 00 4 SCREW, 6- 32 Ç 1/ 4 i nc h , PHS

- 62 129- 0224- 00 1 POST, t er mi nal
- - - - - - - mo un t i n g ha r dwa r e : ( n ot i ncl uded w1post )

- 63 211- 0504- 00 1 SCREW, 6- 32 Ç 1/4 i n c h, PHS

- 64 426- 0471- 01 1 FRAME- PANEL, ca bi n et , r ea r
- - - - - - - mo un t i ng ha r d wa r e : ( not i n cl u ded É/ f r ame- panel )

- 65 212- 0039- 00 4 SCREW, 8- 32 Ç 3/ ˜ i nc h, THS

- 66 220- 0536- 00 2 NUT, saddl e, pl ast i c
- - - - - - - mo un t i n g h ar dwar e f or each : ( n ot i n cl ud ed É/ nu t )
210- 0802- 00 1 WASHER, f l at , 0. 150 I D Ç 5/ 16 i nc h OD

- 67 211- 0575- 00 1 SCREW, 6- 32 Ç 1/ 2 i nc h , NHS

- 68 136- 0270- 00 1 SOCKET, t r ansi st o r
- - - - - - - mo u nt i n g h a r d wa r e : ( not i ncl u d ed É/ soc ket )
211- 0062- 00 2 SCREW, 2- 56 Ç 5/ 16 i n ch , RHS
210- 0001- 00 2 LOCKWASHER, i nt e r nal , #2

- 69 210- 0405- 00 2 NUT, h ex. , 2- 56 Ç 3/ 16 i nch

- 70 136- 0135- 00 5 SOCKET, t r a n si st or
- - - - - - - mo un t i ng ha r dwa r e : ( n ot i n cl uded É/ soc k et )

- 71 211- 0034- 00 2 SCREW, 2- 56 Ç 1/ 2 i n c h, RHS
210- 0001- 00 2 LOCKWASHER, i nt e r n al , #2

- 72 210- 0405- 00 2 NUT, h ex . , 2- 56 Ç 3/ 16 i nch
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5- 73 - - - - - - 1 TRANSI STOR
- mo u nt i ng h a r dwa r e: ( not i n cl u d ed É/ t r ansi st o r )

213- 0183- 00 1 SCREW, t hr ea d f or mi n g, # 6Ç 0. 500 i nc h, PHS
213- 0185- 00 1 SCREW, t h r ead f or mi ng, #6 Ç0. 625 i n c h , PHS

- 74 200- 0669- 00 1 COVER, pl ast i c, b l ac k
- 75 386- 0143- 00 1 PL ATE, i n su l at i ng, mi ca

- 76 - - - - - - 5 TRANSI STOR
- mo unt i ng ha r dwar e f or each : ( not i n cl u ded É/ t ransi st o r )

- 77 211- 0514- 00 1 SCREW, 6- 32 Ç 3/4 i nc h, PHS
- 78 200- 0692- 00 1 COVER, pl ast i c, bl ac k
- 79 211- 0513- 00 1 SCREW, 6- 32 Ç 5/ ’ i nc h , PHS
- 80 386- 0978- 00 1 PLATE, i nsu l at i ng, mi ca

- 81 260- 0675- 01 1 SWI TCH, s l i de- 50 —Ä 60—Ä
- swi t c h i ncl u d es :

260- 0675- 00 1 SWI TCH, s l i d e
- 82 337- 1036- 00 1 SHI EL D, sol de r

- mo u nt i ng h a r d wa r e: ( not i ncl u de d É/ swi t ch)
- 83 211- 0008- 00 2 SCREW, 4- 40 Ç 1/ 4 i nc h , PHS
- 84 210- 0406- 00 2 NUT, h ex . , 4- 40 Ç 3/ 16 i nc h

- 85 204- 0279- 00 1 BODY, l i ne vol t age sel ect o r
- mo u nt i ng h a r dwar e : ( not i n cl u d ed É/ bod y)

210- 0006- 00 2 LOCKWASHER, i n t e r nal , #6
- 86 210- 0407- 00 2 NUT, h ex . , 6- 32 Ç 1/ 4 i nc h

- 87 200- 0762- 00 1 COVER, l i n e vol t age sel ect o r
- cove r i ncl u d es :

- 88 352- 0102- 00 2 HOL DER, f u se
- mo un t i n g h a r dwa r e f or eac h: ( n ot i ncl u d ed É/ h ol de r )

- 89 213- 0088- 00 2 SCREW, t hr ea d f o r mi ng, #4 Ç 1/ 4 i n c h, PHS
- 90 358- 0025- 00 1 BUSH I NG, pl ast i c
- 91 161- 0017- 00 1 CORD, powe r
- 92 386- 1512- 00 1 PL ATE, r et ai n i ng, power co r d

- mo u nt i n g ha rdwa r e : ( not i ncl ud ed É/ pl at e)
- 93 211- 0565- 00 4 SCREW, 6- 32 Ç 1/ 4 i nc h , THS

- 94 124- 0100- 00 1 STRI P, cer ami c, 3/4 i n c h h, É/ 1 n ot ch
- st r i p i ncl udes :

355- 0046- 00 1 STUD, pl ast i c
- mou nt i n g h a r d wa r e: ( not i n cl ud ed É/ st r i p)

361- 0008- 00 1 SPACER, pl ast i c, 0. 281 i n c h l ong

- 95 179- 1372- 00 1 CABLE HARNESS, AC
- ca b l e h a r ness i n cl ud es:

- 96 214- 0768- 00 8 CONTACT, el ect r i cal
- 97 348- 0197- 00 1 GASKET, l i g h t seal
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Mechani cal Par t s Li st - Typ e 576

FI G. 6 CABI NET

F i g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te k t r o n i x

Par t • ¿ .

Q
Se r i al / Model • ¿ . t

• f f Di sc ³
Desc r i pt i on

1 Ä s ± s

6- 367- 0073- 03 1 ASSEMBLY, hand l e- f rame sect i o n

- - - - - - assembl y i ncl u des:

- 1 124- 0218- 00 1 STRI P, t r i m

- 2 386- 1283- 01 2 PLATE, h andl e

- 3 367- 0073- 01 1 HANDLE, ca r r yi n g
- - - - - - - moun t i ng h a r d wa r e : ( n ot i ncl u d ed É/ hand l e)

- 4 212- 0559- 00 4 SCREW, 10- 32 Ç 5/ 8 i nch, 100° cs k , FHS

- 5 386- 1601- 00 2 PLATE, handl e

- 6 358- 0369- 00 4 BUSHI NG, sl eeve

- 7 200- 0728- 00 2 COVER, han d l e

- 8 426- 0481- 00 1 FRAME SECTI ON
- - - - - - - mo u nt i n g ha rdwa r e : ( not i ncl ud ed É/ assemb l y)

- 9 212- 0002- 00 4 SCREW, 8- 32 Ç ' /4 i nch , 100° cs k , FHS

- 10 390- 0088- 00 2 CAB I NET SI DE
- - - - - - - eac h cabi net si d e i ncl u d es :

214- 0812- 00 2 ASSEMBLY, l at c h

- - - - - - - eac h assemb l y i ncl u d es :

- 11 214- 0603- 01 1 PI N, sec ur i ng

214- 0604- 00 1 SPRI NG

386- 0227- 00 1 PL ATE, i ndex, p l ast i c

- 12 386- 0226- 00 1 PL ATE, l oc k i n g

- 13 390- 0087- 00 1 CAB I NET BOTTOM
- - - - - - - cabi net bot t om i ncl udes:

- 14 348- 0177- 00 4 PAD, c u s h i o n i n g

- 15 348- 0178- 00 4 FOOT, cabi net
- - - - - - - mo u nt i n g ha r dwar e f o r eac h : ( not i n cl uded É/ f oot )

210- 0803- 00 2 WASHER, f l at , 0 . 150 I D Ç 3/ e i n c h OD

- 16 213- 0054- 00 2 SCREW, t hr ead cu t t i ng, 6- 32 Ç s/ j 6 i n ch, PHS
- - - - - - - mo un t i n g h a r dwa r e: ( n ot i ncl u ded É/ cabi net bot t om)

- 17 211- 0504- 00 14 SCREW, 6- 32 Ç ' /4 i nc h , PHS

- 18 212- 0004- 00 2 SCREW, 8- 32 Ç s/ 1 , i n ch , PHS

210- 0802- 00 4 WASHER, f l at , 0 . 150 I D Ç 5/ 16 i nc h OD ( not sh own)

- 19 426- 0472- 01 1 FRAME SECTI ON, cabi net , bot t om l ef t

- 20 426- 0473- 01 1 FRAME SECTI ON, cabi n et , b ot t om r i gh t
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Ref er ence st and
a

r ds f or t h e di agr ams ar e Gr aph i c Symbol s st andar ds USAS

&32 . 2- 1967 and ASAzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¥32 . 14- 1966 . Th e f ol l owi ng speci al symbol s ar e al so

used .

Ã

t

SECTI ON 8

DI AGRAMS

I dent i f i cat i on of f r ont - panel cont r ol or con-
nect or .

Con nect i on and vol t age sour ce

Connect i on sol der e d t o ci r cui t boar d .

Bl ue l i ne encl oses component s l ocat ed on ci r -

- " q' - - cul t boar d .

Scr ewdr i ver adj ust ment .

Di agr am i dent i f i cat i on number .
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GUARD 6zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ§

10
5 ¤Ÿ R
¤• 5 ¤

HORI ZONTAL
ATTENUATOR

OI AGRAMS

COLL ECTOR SUPPLY

STEP G ENERATOR

5 ¤• ¡ AMPL I F I ER

DI SPLAY SENSI TI VI TY

STANDA RD Ä• 5 ¤ F I XTUR E

DI SPLAY POSI TI ON I NG

DI S PL AY AMPL I F I ERS

CR T CI RCUI T

REFER • • GI -

SWI TCHI NG

¹

™ 69

¿Ã
“
Ÿ
e7

Ÿ

½
3
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VOLTAGE ANDWAVEFORM

Vol t ages and wavef or ms on t he d i agr ams ( s hown i n bl ue) ar e not absol ut e

and may var y bet ween i nst r ument s because of di f f er i ng component t ol er a

nces, i nt er nal cal i br at i on or f r ont - panel cont r ol set t i ngs .

Typ i cal vol t age measur ement s and wavef or m phot ogr aph s wer e obt ai ned un-

der t he f ol l owi ng condi t i ons u nl ess not ed ot h er wi se on t he i ndi vi dual di a-

gr ams :

Test Osci l l oscope ( wi t h 10zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ Pr obe)

Fr equency Response

Def l ect i on f act or ( wi t h p r obe)

I nput i mpedance

Pr obe gr ound

Recommended t ype ( as used

f or wavef or ms on di agr ams)

Vol t met er

Ty p e

Range

Ref er ence vol t age

Type 576

TEST CONDI TI ONS

GRATI CULE I LLUM
READOUT I LLUM
I NTENSI TY

FOCUS

VERTI CAL
DI SPLAY OFFSET Sel ect or

CENTERL I NE VALUE
HORI ZONTAL
POSI TI ON ( Ver t i cal and Hor i zo nt al )

FI NE POSI TI ON ( Ver t i cal and

Hor i zont al )

ZERO

CAL
DI SPLAY I NVERT

MAXPEAK VOLTS

PEAK POWER WATTS

VARI ABLE COLLECTOR SUPPLY

POLARI TY

MODE
LOOP I NGCOMPENSATI ON
NUMBER OF STEPS

CURRENT L I MI T
AMPL I TUDE
OFFSET ZERO

OFFSET MOLT

DC t o 50 MHz

100 mi l l i vol t s t o 5 vol t s/ di vi si on

10 Megohms, 7. 5 p i cof ar ads

Type 576 ch assi s gr ound

Tek t r oni x Type 547 wi t h Type

1 ‘ 1 p l ug i n u n i t

I nf i ni t e- r esi st a n ce DCdi gi t al Vol t met er

0 t o ±500 vol t s

Type 576 ch assi s gr ound

Gr at i cul e L i nes Vi si bl e

Readout Vi si bl e

Di spl ay Vi si bl e
Maxi mumDi spl ay Def i ni t i on

1 mA

NORM( OFF )

0

2 V
Cont r ol s Cent er ed

Cont r ol s Cent er ed

Rel eased

Rel eased

Rel eased

15

220
Ful l y Cl oc kwi se
+( • ¡ • )

NORM
As I s

10

20 mA

1 V
Z ERO

0. 00
( CONT ON DI AGRAM
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™zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAI SV AC

FROMTERM#3
T' 7 01

¹ FROMTERM# ™ i
¤-™Ÿ™

¤S¦

Á

Ä

¤¥¡ • 1570

323- ’

C¿¹ ¹ µ¹ Ä¿R
SUPPLY
RESET

¸ É¸ ŸŸ

- 300
¸ f _ ™¿' ›~\—

~F

VARI A BLE
COLLECTOR

5 Å¡ ¡ ¹ ½

R300
35

( PERCENT OF	 \
œ‘ § ¡ • ‘ š V¿¹ ¤¸ )

SEE PARTS LI ST FOR
SE MI CONDUCTOR TYPES

¤3Ÿ1

V DENOT ES GŸœœŸ• RETURN
POI NT CONNECTED TO
GUARD BOX

Ÿ

Ÿ

“

¹ 5

Ÿ 75

Ÿ 550

[ so.

REFERENCE DI AGRAMS
D31Ÿ

STEP GENERATOR SWI TCHING

STANDARD TEST FI ÇTURF

TEST F I XTURE CONNECTORS

POWER SUPPLY

™ } ™
™

¹ 1 ‘ - 1
™

	

™

	

™
™ ™ 4F ™

I F6R I F{ R ™ ™
2FÂ0. 2 F; 0. Š 5R

	

´ ³
- _- ___

(¹ · ¹ L Å

Ÿ™
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œŸŸ•

’ ŸzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAOkm- l

OOLL EGTO
SUPPLY

³ ŸL¤~“+
DI SABLED

Ÿ‘ •6•0. W5
³ ŸL¤¡ ¼• ™
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ST EPS

	

Pr esse d
PULSEDSTEPS

	

Rel eased
STEP FAMI LY

	

REP
RATE

	

NORM
POLARI TY I NVERT

	

Rel eased
STEP MULT . 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§

	

Rel eased
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V1111zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
¹ ! ¿¹ ½

¤¥¡ E- • ±7 r cp

SEE PARTS U57 FOR EARLI ER
V A LUE S AND S ERI AL NUMBER
RANGES OF PARTS MARKE D
WI T H BLUE OUTLI NE.

VOLTAGES an d WAVEFORMS ¿ ai ned un der

¿À d¯ t ¯ À· s gi ven ÀÀ D̄agr a . O. except

as f ol l ows :

j F Denot es t hat 300 ¼s PULSED STEPS

, nt ' ±À i s pus he d .

SI NGLE

PARTI AL STEP GEN
RATE R” -

REP
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+I OOV +I OOV +l OOV +zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™ŸŸV +1 ŸŸ\ / +1004

	

- +I OOV 4100V

2.¸7 3l t ok

	

11. 43œ$
588k } 7R1Sš 5o715 . 71< : ; -715k 5T8. 7 k

Ÿ3 5¤• ¡ AMPL I F I ER

GENERATOR SWI TCH I NG

F I XTURE CONNECTI ONS

POWER SUPPLY

CRT CI RCUI T

ST EP GENERATOR
12 69

—

¤

0
¤

¤

T,
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3SOmA STE
I NPUT

FROM D!
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´ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

+ Ÿ . É

1 ¿¹ ½ -

10n¹sl Dl y ( STEP GENERATOR)
i __- _____- ____________- ____
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - AMPLI TUDE __________

™

	

² É 1 95

	

™

	

™

	

¹
¹¹

	

<+>

	

¹

	

¹
¹

	

¹

	

¹

¹¹

2¹ 49
33Ÿš

t 12. SV
( OCPL)

Q/ “ ¿4

C194
47Ÿ R195

™ 5š

Q C)

R171
4- 7

™
™
™

™
™
™
™
™
™
™
™
¹
¹ ‘ ¿

+‘

š™01- ’

DI S9

+12. 5½
( DC. PL)

+¹ 25½
( Dc- PL)

Ì

¿½

1- 7. 8 k

8243
1k

OUTPUT AMPLI FI ER

CI b0
33

Cl b l
470

¡ ™(· 5
2 . 5- 4K

R ¹ É2
9. 09k

t 3~. 2

2- 41
15 k

+ ¹ ¿¿½

Ÿ½

- 75\ /

R1( · 7
3 ¸ . 3k

R240
™(Ãk

P- 194-
(. . 04k

+ ™ AMPLI FI ER- 1 ™
+ ™ŸŸ½ ™

R283
(· 9. ² k

Q235

R170
7. 5 š

D229

™
™
™AF

CURRENT
¸ • ¤¤™• &

RESLSTORS
R197-
R21( -

¹

3 µ

14

O. SV
DI V

- 12 . 5½

_ ¿½-
¹ ¿ms/ D¹ ½

C172 ¿¹ - ™9
.ŸŸ™

C¹ ¤7
, ¿¿¹

D220

AB

D™² 5

CURRENT
L™œ™7

¹ \
™
™
™
™
™ D ™² ²

™
™

™

SW73 ’

D169

R192
5š

+ ¹ ¿Ÿ½

2190
¹ . ~ º

š™Ÿ2- ‘

- 75y

D251

R253
10 k

R254
¹ º

R71AL STEP GENERATOR BOARD

VOLTAGES ±· » WAVEF ORMS obt ai ne d under
Ã¿À d ¯ Ä¯ ÃÀ. g- en ¿¹ ¹ · ¯ ±gÄ±Ã, Ÿ¹

	

,	 * « ¼µ
as f oi l ws :
) • - Denot es t hat 2§ RATE but t on i s pr essed .

REFERENCE DI AGRAMS

ŸSTEP

4ŸSTEP

DI SPLAY SFENSI TI VI TY

ŸSTANDARD TEST ¡ ¹ ) ( TURE

Ÿ7 TEST F I XTURE CONNECTORS

GENERATOR

GENERATOR

SEE PARTS LI ST FOP-
Sr - - MI CONDUCTOR TYPES

t DENOTES PARTI AL ¸ ¤• ¡
GEN ‘ œ¡ L ™7UD• BOARD

SWI TCH I NG

SWI TCHI NG

S¤• . ¡ AMPL I F I ER

2 ½/ ¿¹ ½ .

1(. 9

¹ Omsi Dl y

STEPS OUT
¤¿

J3 ¹ ¿ 0- ™
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wzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

±
imp

~Cms / Dl v

DNA STEPS
I NPUT

! Ram Dg3

D104

i mp

™

- 12 . E. ¼

² ¹ Ÿ¸ 0115

Sbk

Q

™ 2- SV
+ ¹ ŸŸV ( DC¡ L)

R117

~ ² 11( Ã l

- 12 . 5 ½

4- 70k

² 12 ™
2œ

- 75V

- ™

	

² 3 š
R1aO

C114 3b k

	

- 75 V

C
1

- 75V

Q117
I VI D ¹ V

R™¹ 9
I OOk

¿½
+94
' RI SŸ
2œ

U72A

+ ¹ 2 . s½

	

4¤¿

( c" - PL- )
R134

RI 25 ‘

	

’ RI 32 33
3. 01 k

	

I . Sk

C134

Q/ 22

D116-
33 . 5

107*10Ÿ½
™

	

t 12 . 5V

3 . 9

I OOmV/ ¿¹ ½

2 ¿¼s/ Dl v

R124
1k

Å72±

PI SS
2k ¹ ½/ ¿¹ ½

+¿. ±

l ¿ms/ DI V

__ + ¹ 3

2 Ÿ¼s/ DI V

2V

š™Ÿ™- ‘

R ¹ 39
™Ÿ v-

- 0v

AV

STEP 6• • • ¡ ‘ 70 R
POLARI TY I NVERT FROM ~ . /

5¤£¡ r - • ¡ ¹ • R‘ ? Ÿ

	

~\R
PULSE BOARD

¡ ™• 1- 4

(FRŸ• £) - ( ¡ • ¡ )
¸ W31SA

“ OLARI Ty l - ?S- - 1

COI ¹ aC70 R ™Ÿ+( • ¡ •

¸ U¡ ¡ I - ¥ ™1 ™- ~ ‘ C

CURRENT TO/ - - VOLTAGE
AMPL I FI ER

CI 12
1 ŸŸ

¤¥¡ • ~7 “ ¿

R127
20 k

1NVERT/ - ™2~Ã
–• RŸ

7

+ ¹ 2 . 5V U72C

™Œ

RI 245
SC. Ok

PARTI AL 5¤• ¡ G• •
RATE BOARD

• Ä• ¡ ,

G137
™ŸŸ

PARTI AL 5¤• ¡ GEN
¡ U¯ 5 • BOARD

• • 6‘ ¤™1J • 5¤• ¡
POLARI TY ¤Ÿ JSI ol - bO

DI 02

¹ ¿ m~1 Á¹ ½

š™Ÿ2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" - Ÿ½

VOLTAGE
SETTI NG

RE515TOR5
¡ 14 ™-
R14S

\ - ~ ¤¿ ¸ É43ŸŸ
C‘ M#21{ 23 5

v

Q/ 5Ÿ

™– 245 _~ÂV
33Ÿ

R24~
I k

R247
I Bk

D249

- 14 . 5

R157
¹ ¿² š

R¹ Ékb £

	

__j Q/ 62 .

- -75' J

R1S4
™ŸŸ{

OUTPU7
–

D248

¡ ¹ ±7
4 . 7

DI 4 b

0147
B. 2V

Q248

Q25 Ÿ

+1
º ¹ ¿¹ - ’

± ‘ ½STEPS ¤
¤Ÿ J3 b1- 7

+12. SV

“

AF

S EE PARTS L I ST FOR EA RL I ER
VALUES AND SER I AL NUMBER
RANGES OF PARTS MARKED
WI T H BLUE OUTL I NE.

+12. 5V
( DOPL)

¹ ¿¿- ½™Á¹ ½

+I OOV

+I 2 . SV

R149
33 ¿š R1~

™¥

+12 . 5V
( ¿- PL)

I t 253
I Ck

+Ÿ- ~

+ ¹25½
( D¹ ¡ ¹ )

R254
¹ k

D¹ S9

’

PAR¤ I AL 5¤Ž
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šzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA31S‘

œÌ ¿ •

5 ¤µ¡

3 ŸŸ S

FROM _ /
J3 µ 0- 2

Š
SW8 Î < Š

( 0 FF3 • - r ) ,
¿¡ ¡ Ÿ µ

( RATE
¹ , ¹ Ÿ Rœ

- 6. ~ K- P,~ K- P, + 12 . 5 ½

- +- ¹ 2 . s ½

™ ~ - l

R87
¹ 500

SW86A » ' Š
¹
™

ZERO ~___- ~1
( OFF SET) ™™¹
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™zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

	

- ™ ½

	

~ 22 š
™

	

- ™
~ F ¤ ¤ -

5W7’ ‘ - 5W7 ’ •
F, - - , - , l

	

, 5 Ç ’ `

	

5ÄµÁ GEN

STEP

	

( R ‘ ¤• )
R‘ ¤• 50ARC

( FAMI LY) ™
- - - - - - - - - - - - - - - 1

+12. SV

ST EP GEN,
¡ Ÿ¹ ‘ R™¤ /¥

- ™§

5¤• ¡ 1
( FAMI LYI *

	

SPRI NG
- RETURNSI NGLE

I NVERÄ ST EP GEN
¡ Å L 5 • B OAR DzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" ¤Ÿ C50 Ÿ

' TO U 72A

0' TO 01. 9

½

¼‘

S EE P ARTS LI ST FOR EARLI ER
VALUES AND SER I AL NUMBER
RANGES OF PARTS MARKE D
WI T H BLUE OUTLI NE,

¹

¹

¹

¹

OVA

¹: ¹

¹

¹

¹

R 141
3. Ÿ™š Š ™ 5 3Ÿ. ™¹ ¹

F ™

VOLTAGE
- 5 • Ä¤™• C7-
RE5 ¹ 5TORs

R 144

R196

R ¹ 9 ±
™Ÿœ ?

	

™ ™

	

™ œ

R 197 ™ ¹ ™ R200
I OM

R201

FROM
STEP GEN
I NVERTER

2
™

. 5

. 2

. ™
. Ÿ5
.¿5

. ™
. 2
. S

™
2
S

1020
50

TO CURRENT
L I MI T SWI TCH

SWI S2
4

FEEDB ACK
TO R 22 Ÿ
+ ™‘ œ¡

6183
1, ¹ F

›

FEEDBAC K
TO R ¹ 94

ŸU¤¡ U¤‘ œ¡

1

	

™

	

™

	

¹

	

™

¹ ¹¯ ¹
™"

œ

7~Â~- ~~
><] . I
~FŸ5

~2
™

	

™

	

™ . 5

C

r r r /r r r /r r r
r r r

mmmr œr r ="
2 FORIr r i
œ=~

r r
r rr r

SEE PARTS LI ST FOR
SEMI CON DUCTOR TYPES

* DENOT E S SELF CA NCELL I NG
SWI TCH

COMMON RETURN POI NT
CONNE CT E D TO GUAR D BOX

“

CURRE I

™

™
™

	

(
™

	

1
™

	

1
™

	

1
1

ST EP GENERATOR AMPL I T U DE

™ ™ ™ ™ ™ ™ - ( ™ ™
™ ™
™ ™

PUL SED MODE ™ ™ ¹ ™ ™
f WI DT H CONTROL TO ™ ™ ™ ™ ™ ™ ¹

To R39 5Äµ¡ ¹ ™ ¹ ¹ ¹ ™ ™
GEN ™ ™ ™ ™ ™ ™ ™

OUTPUTI ™ ™ ¹ ™ ™

¹

™ ™ Š ™ ™ ¹ ™ 1 1

AMP ™ ™ ™ ¹ ¹ ™ ™ ™ ™ ™
( 4 ™ 5Ÿ‘ ) 1 ™ ™ ™ ™ ™ ™

™ 1 ™ ™ ™ 1 ™
™
™

57T- - P GEN 1
™

™ ™ ™ ™
™ ™ ™ ™

f P OL AR I TY ™ ™ ™ ™ ™ ™ ™ 1 ™ ™ ™
I NVERT

™ ™ 1 ¹
™

™ ™ ™
¯ ™ ™ ¹ ™ ™ ¹ ™ ™

™ ™
™ ¹

¤Ÿ READOUT ™§ STEP
f ™• ¤• R CŸ• • MULTI PL I ER . 2

´ 0AR D . ²
™
2

f TO OFFSET mA ™ 10
CONTROL R8¸ 20

50

100200
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GzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¿ 5

. 2

. 5

™

2

¹ ¿1 .

r t ATOR AMPLI T UDE

	

SWI TCH

	

5w195

5¤• ¡ GE N AMPLI TUDE aOAP- D

CURRENT S ETTI NG RESI STORS

5¿

. 2

™

. S

2

R- f - FE RE• Gt .

	

DI AGRAMS

9

¹ ¿

20
5 Ÿ

“ CJ
É¿

COLLE CTOR SUPPL Y

STEP GENERATOR

ST EP AMPL I F I ER

STANDA RD ¤• 5¤ F I XTURE

¤• 5¤ F I XTURE CONNECTI ONS

READOUT SWI TCHI NG F, I NTERCONNECTI ONS

POWER SUPPL Y

ST EP GENERATOR S WI TCHI NG

0270

5

5¤• ¡ OUT TO
J3 b 0- ™

Ÿ

• F ¡ . SN. ’ Ÿ¹ C¯ ŸŸ - ’ Ÿ9999 Â
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TO VERTI CAL

	

To STEPS
READOUT

	

RE ADOUT
LAMPS <

	

L AMPS

READOUT L AMPS

D9( Ã3

d
9

Ÿ

•

- ½

L14

	

13

	

12-

	

15

	

17

	

™ (.

	

¤

	

5

	

19

	

16

	

Å

	

½

	

É ¥ 2Ÿ 2™ 22 %

	

F

	

5

	

4

	

—

	

U š ’ 9

REFERENCE DI AGRAM

Á½ ¤
+4. 5

R9,

•

Ÿ

www.valuetronics.com



AD

czyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
-
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11 12. ™ 3 14 ™5
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R990
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0992
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STEPS
UT

¡ ¸

1 š ’ 9 ¹ ¿ É

Q9 ¸ –

DgB5

8984

+5\ /

R9¸ 7

? Ÿ

¤Ÿ

5 • • PARTS LI ST FOR
SEMI COND UCTOR ¤¥¡ • 5

To BETA
RE ADOUT

LAMPS

¡ 99 ¹
I Ok

¡ 992
430

¿½ Ä¿
+4 . sv

SEE PARTS LI ST FOR EARLI ER
VALUES AND S ERI AL NUMBER
RANGE S OF PAR TS MARKED
WI TH BLUE OUTL I NE.

+5 ½

C995
3 . 3¼F

R9 Ì 9

D97- 7

- AAA- 0- TOR 9 b 8

* ,- ~ ¤To J970, Pi l l b

• V
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· /V¹- ¹ Ä ¿ U ; ? 7 0 , ? : »™ 2
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r
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0zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤Ÿ
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RE ADOUT L OGI CzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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HO R I ZONTA L R E ADOUT LAMPS

REFERENCE DI AGRAM
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READOU T L AMP S
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VOLTAGES obt ai nedzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÅ· de Ä condi t i ons gi ven

on Di agr am

SEE PARTS L I ST FOR
SEMI CONDUCTOR TYPES

REFERENCE DI AGRAMS

Ÿ2 STSP GENERATOR

Ÿ
DI SPL AY AMPLI FI ERS

™3 POWER SUPPLY

SEE PARTS L I ST FOR EARLIER
VALUES AND SERI A L NUMBER
RANGES OF PARTS MARKED
WI TH BLUE OUTLINE .
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F I G. 1 FRONTzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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¤¥¡ • 576 CURVE TRACER

©
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132j

FI G. 2 SWI TCHES

www.valuetronics.com



www.valuetronics.com



FI G. 3 CHASSI S
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FI G. 4 COLLECTOR SUP!
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6. 4 COLLECTOR SUPPL Y
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I G. 5 CRT & REAR
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Descr i pt i on

Descr i p t i on

Fi g . &
I ndexzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• ¿ .

Te k t r oni x
Par t • ¿ .

OPTI ONAL

Se r i al / Mod el • ¿ .
Ef f Di sc

ACCESSORI ES ( not shown)

Q
t
³ ¹ z s ± s

013- 0102- 00 1 TEST ADAPTER, t r ansi st or

013- 0103- 00 1 TEST ADAPTER, FET

013- 0104- 00 1 TEST ADAPTER, b l a nk

MOD 301 W

Fi g . & Q
I n d ex Te k t r on i x Ser i al / Mod el • ¿ . t

• ¿ . Par t • ¿ . Ef f Di sc ³ ¹ z s ± s

672- 0405- 00 1 ASSEMBL Y, ci r c u i t boa r d- READOUT ( r emove)

670- 0778- 00 1 ASSEMBL Y, ci r c u i t boa r d- READOUT I LLUM ( r emove)

386- 1598- 00 1 L I GHT CONDUCTOR, r ea d ou t i l l um ( r emove)

331- 0230- 00 1 MASK , r eado u t ( r emove)

331- 0246- 00 1 MASK , r eadout , bl an k ( add)

www.valuetronics.com



FI G. 7 STANDARD ACCESSORI ESzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¤¥¡ • 576 CURVE TRACER

,
- 4

	

013- 0099- 00

	

1

	

TEST ADAPTER, FET

	

™
- 5

	

013- 0100- 00

	

2

	

TEST ADAPTER, t ran si st or
- 6

	

013- 0101- 00

	

2

	

TEST ADAPTER, t r ansi st o r

436- 0089- 00

	

1

	

TRAY, t est ad ap t e r t o p ( not s h own )
436- 0090- 00

	

1

	

TRAY, t est adap t e r bot t om ( not s h own )
062- 1009- 00

	

1 BOOKLET, semi co n d u ct o r devi ce meas u r ement s ( not s hown)
070- 0905- 00

	

2

	

MANUAL, i nst r u ct i o n ( not s h own)

Fi g . & Q
¤
c¹

I ndex Te k t r o n i x Ser i al / Mo d el • ¿ . t Desc r i p t i on
• ¿ . Par t • ¿ . Ef f Di sc ³ ¹ z s ± s ±·

·m
7- 1 103- 0013- 00 1 ADAPTER, powe r cor d, 2 t o 3 wi r e

- 2 013- 0072- 00 2 TEST FI XTURE, d i o de
- 3 013- 0098- 00 1 TEST ADAPTER t r ansi st o r ¹m¹ ,

www.valuetronics.com



MANUAL CHANGE I NFORMATI ON

At Te kt r oni x, we cont i n u al l y st r i ve t o kee p up wi t h l at est

el ect r oni c devel o pment s by a ddi ng ci r c u i t a n d component
i mp r ovement s t o o u r i n st r u me n t s as soon as t h ey a r e devel -
o ped a n d t est ed .

Somet i mes, d ue t o p r i nt i n g a n d sh i pp i ng r equ i r ement s, we
can' t get t h ese c h anges i mme d i at el y i nt o p r i n t e d man u al s .
Hence, yo ur ma nual may co n t ai n n ew c h ange i nf or mat i on on
f ol l owi ng pages . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ si ngl e c hange may af f ect sever al sect i o ns . Sect i ons of
t h e man u al a r e of t e n pr i n t ed at di f f e r e n t t i mes, so some of

t h e i nf or mat i on on t he c h ange pages may al r ea d y be i n
yo u r ma nu al . Si nce t he c hange i nf or mat i on s h eet s a r e car r i e d
i n t h e ma nu al u nt i l ALL c h anges a r e per manent l y e nt er ed,
some d u p l i cat i on may occ u r . I f no s uc h c h ange pages a pp ear
i n t h i s sect i on, yo u r ma nu al i s cor r ect as p r i nt ed .
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¤¥¡ • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA576

CHANGE TO:

ELECTRI CAL PARTS LI ST CORRECTI ON

R27

	

321- 0298- 00

	

12 . 4 k©

	

1/ 8 É

	

¡ r ec

	

1%

R28

	

321- 0365- 00

	

61. 9 k©

	

1/ 8 ½

	

¡ r eµ

	

1%

SCHEMATI C CORRECTI ONS

CRT CI RCUI T

CHANGE : R186 t o R886 and R187 t o R887 .

C1/ 269

( Rev #2)
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¤¥¡ • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA576

	

¤• • ¤ SN ’ 010130

Sect i on 4

	

Ma i n t enance

Page 4- 41

	

Fi g . 4- 26

CHANGE : ca £ l ou t s ' ™' , ' J ' and ' š ' t o r ead as f o l l ows :

' ™' Gr n on wht

' J' Bl k - ½̄ ¿ on Éh t

' š ' Bl k - gr y on wh t

TEXT CORRECTI ON

C2/ 269

( Rev i sed)

www.valuetronics.com



¤¥¡ • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA576

	

Pap 1 of 4

Sect i on 3

	

Ci r cui t Descr i pt i on

Page 3- 3

	

I nt er l ock

ADD: t o t he end of t he second par agr aph :

The COLLECTOR SUPPLY VOLTAGE DI SABLED l i ght may a l so be t ur ned on i f

t her mal cut out ¤š346 becomes open . ¤š346 opens whenever t he i nt er nal

heat i n t he i nst r ument becomes hot enough t o damage t he col l ect or

suppl y or t he r eadout .

Page 3- 4

	

Fi g . 3- 3

CHANGE : Cal l out i n pi ct ur e i n Fi g . 3- 3 whi ch r eads 1F20 ( 75 and 350 Bypass)

t o r ead :

Page 3- 5

	

Fi g . 3- 4

ADD: The l ogi c symbol s used t o descr i be t he oper at i on o f t he cl ock ci r cui t ar e

1F2 ( 75 t o 350 Bypass)

TEXT CORRECTI ON

£½ <g- t i Äe I nput

	

NOR.

	

I nver t er

AND

	

-

C4/ 369
( Revi sed)

www.valuetronics.com



Page 2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¬ 4

Page 3- 7

	

Fi g . 3- 5

CHANGE : I nt er na l l ogi c d i agr am of U75 t o :

Page 3- 19

	

Fi g . 3- 12

CHANGE : r epr esen t at i on of DI SMAY OFFSET Sel ect or swi t ch t o be :

C4/ 369
( Revi sed)

§ 1 V£¡ ™¤
§ ™ —ŸR™–

§ 1 ² ½¾R¤
§™² • Ÿ¡ ' ™–

¤ 57 ´
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¤¥¡ • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA576

Sect i on 4

	

Mai nt enance

Page 4- 13

	

Fi g . 4- 5

CHANGE: ca l l out on ' ’ ' t o r ead :

' ’ ' Br n on wht

Pages 4- 14 t hr ough 4- 17

	

Tabl e 4- 11

CHAFE: ±11 r e f e r ences t o +3 V f ound under Pe r f or mance, Fal se t o r ead :

+4 V

Page 4- –5

	

Fi g . 4- 10

CHANGE : f i gur e t i t l e t o r ead :

F i g . 4- i 0A . Componen t l ocat i ons and wi r i ng co l o r codes on St ep

Ge· Pul se ci r cu i t boar d ( SN ’ 010100 t o ’ 010129) .

ADD: t he f o l l owi ng F i g . 4- 10² .

Page 3o f 4

Fi g . 4- 10 ’ . Component l ocat i ons and wi r i ng co l or codes on St ep Gen Pul se ci r c ui t
boar d ( SN ’ 010130 - up) .

C4/ 369
( Rev i sed)
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Page 4 o f : 4

Page 4- – 7

	

Fi g . 4- 12

CHANGE : ca l l ou t s on ' § ' and ' ¤ ' t o r ead :

' § ' Ÿr · ¿· wht , ' ¤ ' ’ 1Å on wht

REMOVE: R412 and pi n œ:

Page 4- 29

	

F i g . 4- 14

CHANGE : ca l l ou t on ' J' t o r ead :

' J ' Bl k on wht

Page 4- 32

	

Fi g . 4- 17

CHANGE : ca l l out s on ' ‘ ’ ' , ' ¥ ' , ' R' and ' Q' t o r ead :

' ‘ ’ ' Bl k on wh t , ' ¥ ' ’ r · on r e d , ' R' Bl k - ¿r · on wh t , ' Q' Bl k - ye l on wh t

Page 4- 34

	

Fi g . 4- 19

CHANGE : ca l l ou t s on ' —' , ' ™' , ' ‘ ’ ' a nd ' AY' t o r ead :

' —' Bl k - gr n on wh t , ' ™' Or n on wht , ' ‘ ’ ' B l u on wh t , ' AY' Bl k- ye l on wh t

Page 4- 38

	

F i g . 4- 23

CHANGE : ca £ l ou t on ' 0' t o r ead :

' 0' Br n - r ed on vi o

Page 4- 39

	

Fi g . 4- 24

CHANGE : ca l l ou t on ' F' t o r ead :

W.
’ r · on r ed

Sect i on 5

	

Per f or mance Check / Ca l i br at i on

Page 5- 5

	

Fi g . 5- 2

CHANGE : cal l ou t whi ch r eads Pi n ' R' +5 V t o r ead :

Pi n ' Q' +5 V

C4/ 369

( Revi sed)
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Sect i on 1

	

Speci f i cat i on

Page 1- 2

	

St ep Gener at or Tabl e

CHANGE TO:

Cur r ent Mode

Ri ppl e Pl us Noi se

TEXT CORRECTI ON

¹

0 . 5% or l ess of AMPLI TUDE swi t ch

set t i ng or 1 · ‘ , peak t o peak .

C9/ 270

www.valuetronics.com



¤¥¡ • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA576

Sect i on I

	

Speci f i cat i on

Page 1- 2

	

Col umn 2

CHANCE TO:

TEXT CaMECTI ON

Vol t age Mode

Maxi m= Opposi ng

	

L i mi t ed bet ween 5 mA and

Cur r ent

	

20 =‘

www.valuetronics.com



¤¥¡ • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA576

	

¤• • ¤ SN ’ 091250

TEXT CORRECTI ON

REPLACE : t he pr esent Fi g . 4- 13 w i t h t he one bel ow-

Page 1 o f 3

` ¡ ' ™3t k on wh t

' G' ’ ™k

Gr y on É®¹

' ™' ’ ™h - 4¿

' “ ¥el on wh t

' š ' Br n an Éh t

' i . ' Gr n on wht

œ' C¹c· on Wh t

` • ' 8 f k

' Ÿ' ² ! k - gr y on wht

Fi g . 4- 13 . Compone n t l ocat i ons and wi r i ng co l or codes on Hor i z Vo l t s/ Di v ci r cu i t
boar d . ( SN B091250- up)

œ15, 463/ 1 269www.valuetronics.com
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	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¤¥¡ • 576

	

TENT SN ’ 091250

Readou t Swi t chi ng & I nt e r connect i ons

œ15, 463/ 1269

CHANGE: The cams whi ch a r e oper at i ng con t act s ‘ , ’ , D, • , F and C on t he

—ŸR™– VOLTS/ DI V ci r cu i t boar d have been c hanged f r om 11, 12, 16, 17, 18, 13

t o 8, 9, 13, 14, 15 and 10 r espect i vel y .

ELECTRI CAL PARTS LI ST AND SCHEMATI C CORRECTI ONS

CHANGE :

C433 281- 0159- 00 1 . 8- 5 . 1 p F , Va r

C434 281- 0601- 00 7 . 5 pF Ce r 500 V

C436 281- 0637- 00 91 PF Ce r 500 V

R436 312- 0661- 00 225 k© mat c hed pai r

R437 301- 0105- 00 1 MR 1/ 2 W 57.

R438 301- 0362- 00 3 . 6 k© 1/ 2 W 5%

SW430 670- 1027- 01 Cam HORI ZONTAL VOLTS/ DI V

ADD:

C432 281- 0601- 00 7 . 5 pF Cer 500 V

C435 281- 0637- 00 91 pF Ce r 500 V

C437 281- 0546- 00 330 pF Cer 500 V

C438 283- 0626- 00 1800 pF Mi ca 500 V

www.valuetronics.com



TYPE 576

	

TENT S0 B091250

~*

_
- Pyk

~~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA› ^~' A~° 8~~~ › ~~~~- - - __- -L_- ~_____~~ _

Page 3 of 3

' .

M• S * 463/ 1269
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¤¥¡ • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA576 TENT SN ’ 091250

SCHEMATI C CORRECTI ON

¬¹

W--4W- ™===œ~: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
" " " 161- - 4

W- b;--4" ==W¹ - -
¯ ¹ ¹=" ¬4 " . ,: ¹ " M
¹- -" - ¹ 1." ¹ '. ~" " I c~¹_4¹ ¹ * ~- ¹ ¹ - ¹ " œ¹
b'=" 0; ~¹ Ì ¹ ¹4"

¹ ¹- ¹ s®¹ ¹ ! ¹
. - - 4¯ " ¯ ¹ ¹ _"

™"
~ ¹ - - ¹ " ¬¹

W- _4 œ2~
" " ~

i " =

¹ ¹ ~~

1;7- 4 œœ
wr - 4

¡ ‘ ¡ ¤¹ ‘ L=

DI SPLAY

	

5 • • 5 ™¤ ¹ V 1 ¤¥

5 É™¤ C—™• %

5W4- 3
Ÿ . .

—ŸR¹ – 0œ¤‘ L
VOLT3/ 0 1

10

Addendum t o œ15, 463/ 1269

¹

¹

™ ¹¹ ¹ ~™ ™¹ ™. . . . .

. - - . ^ - . ~. . ~ ¹
_- : : : $ ‘ ¸ ¹ L ™ : _ COLLECTOR

¹

Cv UARO

¹

STEP GEN
VOLTS ¹ VOLTS TO BOY ¤Ÿ SI GMAL " '
‘ ¤¤• Q ™ _GUARD SOX GWD STEER- 1 MG

www.valuetronics.com



¤¥¡ • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA576

	

¤• • ¤ SN ’ 091240

ELECTRI CAL PARTS LI ST CORRECTI ON

œ15, 592/ 1069

CHANGE TO: -

R860 321- 0337- 00 31 . 6 k© 1/ 8 W Pr ec 1%

R862 323- 0385- 00 100 ka 1/ 2 W Pr ec 17.

¤850 120- ² 612- 02 —. V. Povi e r

www.valuetronics.com



¤¥¡ • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA576

ELECTRI CAL PARTS LI ST CORRECTI ON

READOUT CI RCUI T CARD ASSEMBLY

CHANGE : t he descr i pt i on f or al l t he Bul bs t o r ead :

150- 0048- 01

	

I ncandescent , #638, 5V

	

Model 5- up

œ1 5, 606/ 270
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¤¥¡ • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA576

	

¤• • ¤ SN ’ 081240

ELECTRI CAL PARTS LI ST CORRECTI ON

CHANGE TO:

C1

	

283- 0203- 00

	

0 . 47 ¼F

	

Cer

	

50 ½

C10

	

283- 0203- 00

	

0 . 47 ¼F

	

Ce r

	

50 V

œ1 5 . 624/ 969

www.valuetronics.com
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¤• • ¤ SN ’ 131870

CHANGE TO:

ELECTRI CAL PARTS LI ST CORRECTI ON

š323

	

148- 0047- 00

	

Rel ay , Ar mat ur e

œ16, 026/ 270

www.valuetronics.com


