
The el ect r i cal speci f i cat i ons ar e val i d onl y i f ( 1) t he i nst r ument h as been cal i br at ed at an ambi ent

t emper at ur e b et ween +20° C an d +30° C; ( 2) t he i nst r ume nt i s oper at i ng at an ambi ent t emper at ur e

bet wee n O' Cand +500 C, unl ess ot her wi se not e d; ( 3) eac h pl ug- i n must be oper at i ng ( f ul l y i nst al l e d ) i nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±

cal i b r at ed syst em.

Char act e r i st i cs

I np ut Si g nal Ampl i t ude

( Di f f er ent i al )

SPECI FI CATI ON AND

PERFORMANCE CHECK

Per f or mance Req ui r ement s

Band wi dt h ( 6- Di vi si o n Ref er e nce)

	

Dc t o at l east 90 MHz wi t h ±

~ 067- 0680- 00 Cal i br at i on F i xt ur e .

R i set i me ( 6- Di vi si o n Ref er ence)

	

3. 9 n s or l ess wi t h ± 067- 0680- 00

~ Cal i br at i o n Fi xt ur e .

Aber r at i ons ( 6- Di vi si o n Ref er en ce) 6¿/¿ or l ess measu r ed wi t h ± 067- 0680- 00

Cal i b r at i o n Fi xt ur e .

Posi t i on Ef f ect on Aber r at i ons

( 6- Di vi si on Ref er ence wi t h

± 067- 0680- 00 Cal i br at i on

Fi xt ur e)

Ver t i cal Cent er i ng

Del ay L i ne Lengt h

Modes

Rat e

Cho p

Al t

REV. ‘ , J AN. 1977

Dc t o at l east 60 MHz wi t h ±

cal i br at ed 5‘ 48 .

5 . 8 n s or l ess wi t h ±

cal i br at ed 5‘ 48 .

3¿/¿ or l ess measur ed wi t h ±

cal i br at ed 5‘ 48 .

Chop and Al t .

SPECI FI CATI ON

TABLE 2- 1

Ver t i cal Ampl i f i e r

50 kHz +50¿/¿ - 30¿/¿ ; 3 ¼s on, 2 ¼s of f .

Once ever y t wo sweeps .

140 n s .

Sect i on 2- 5440

Suppl ement al I nf o r mat i on

50 mV/ di vi si o n ±2¿/¿ . L ess t han 0. 5 ¿/¿

di f f er ence bet wee n l ef t an d r i ght

ver t i cal pl ug- i n compar t ment s .

Fr ont cor ner aber r at i ons of

+st ep or - st ep r es ponse si gnal

s houl d not exceed ±6 ¿/¿ when t h e

wavef or m i s p osi t i o ned not mor e

t han 1 d i vi si o n beyond gr at i c u l e

ce nt e r .

Wi t h i n ±0 . 5 d i vi si o n of gr at i cul e cent er .
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Sp eci f i cat i on an d Per f or ma nce Chec k - 5440

Bandwi d t hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

§ - ¥ Op er at i o n

Ext er nal I n p ut

I n p ut Vol t age

Geomet r y

Or t hogonal i t y

Ph os p hor

Def l ect i on

2- 2

Char act e r i st i cs

Hor i zont al Cent er i ng

Usabl e Fr equency Range

I n p ut I mp edance

Maxi mum Saf e I nput

Char act e r i st i cs

Ph ot ogr a p h i c Wr i t i ng Rat e

Accel er at i on Pot ent i al

Dc t o at l east 2 MHz .

TABLE 2- 2

Hor i zo n t al Ampl i f i er

Per f or ma nce Re q ui r ement s

L ess t han 2° phase sh i f t f r om d o t o at

l east 20 kHz .

Char act er i st i cs

	

™

	

Per f or mance Requi r ement s

+5 V t ur ns cr t beam on f r om of f cond i t i o n .

- 5 V t ur ns cr t beam of f f r om on co ndi t i on .

Dc t o 2 MHz .

Resi st a nce : 10 k ©.

Ca p aci t ance : 40 p F.

50 V ( dc + pea k ac) .

90° ±0 . 7o .

15 kV.

TABLE 2- 3

–- Axi s Ampl i f i er

TABLE 2- 4

Di s pl ay

Per f o r ma nce Req ui r eme n t s

Bowi ng or t i l t < 0. 1 di vi si on .

90 cm/ ¼s, usi ng ± C- 59 camer a and Pol ar oi d

3000 s pee d f i l m.

¡ 31 st and ar d; ¡ 7 an d ¡ 11 opt i onal .

E l ect r ost at i c, wi t h mes h magni f i cat i on .

Suppl ement al I n f or mat i on

8- d i vi si o n si gnal use d as ±

r ef er ence .

Wi t h i n 0 . 5 d i vi si on of gr at i cul e cent er .

Su p pl eme nt al I nf or mat i on

Su pp l eme nt al I nf or mat i o n

www.valuetronics.com



Power L i n e I n put

L i ne Vol t age ( RMS)

L i ne Fr e q uency

I n p ut Power

Fuse Dat a

Cal i br at or

Vol t age

Cur r ent

Fr equency

I nt ensi t y Range

Locat i on

Gr at i cul e

Scal e

Ch ar act er i st i cs

Char act er i st i cs

Char act er i st i cs

Scal e Col or and Type

Nor mal

Opt i onal

Beam Fi nder

TABLE 2- 5

Power Su pp l y a n d Cal i br at or

Per f or mance Re qui r ement s

	

I

	

Sup p l ement al I n f o r mat i on

Nomi nal 100 V, 110 V, 120 V, 200 V,

220 V, 240 V ±10zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿/ ¿ .

50 t o 400 Hz .

100 Wmaxi mumat 120 V ac, 60 Hz .

1 . 25 ‘ sl ow bl ow ( 120 V ac) .

0 . 7 ‘ sl ow bl ow ( 240 V ac) .

400 mV, +1%.

4 mA, ±1%.

Twi ce t he power l i ne f r equency .

TABLE 2- 6

Readout

Per f or mance Requi r ement s

TABLE 2- 7

Mi scel l aneous

Per f or mance Requi r ement s

8 Ç 10 di vi si ons wi t h 1 . 22 cm/ Di v .

Whi t e i nt er nal gr at i cul e l i nes .

Bl ack i nt er nal gr at i cul e l i nes .

L i mi t s t r ace wi t hi n vi ewi ng ar ea and

i nt ensi f i es t r ace .

Speci f i cat i o n and Per f or mance Ch ec k - 5440

Suppl ement al I nf or mat i on

Of f t o f ul l br i ght ness . Readout

i noper at i ve when READOUT

I NTENS f ul l y count er cl ockwi se i n

d et ent p osi t i on .

Top wor ds ar e di s p l ayed i n t o p maj or

gr at i cul e di vi si on bet ween l ef t an d

r i ght ext r eme gr at i cul e l i nes . B ot t om

wor ds ar e di spl ayed i n bot t om maj or

gr at i cul e di vi si on bet ween l ef t an d

r i ght ext r eme gr at i cul e l i nes .

Suppl ement al I nf or mat i on

2- 3
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S peci f i cat i on a nd Per f or mance Chec k - 5440

Temp er at ur e

Oper at i ng

St or age

Al t i t u de

Oper at i ng

St or age

Vi br at i o n

Op er at i ng a n d

Non- Oper at i ng

Sh oc k

Tr ans p or t at i on

Fi ni s h

Char act e r i st i cs

Oper at i ng a nd

Non- Oper at i ng

Par amet er

Net Wei g h t of Cabi net Ver si on

wi t h Feet and Handl e

Over al l Di me nsi ons

Over al l r ac k d e p t h

See Fi g . 2- 1 .

19 i nc hes .

TABLE 2- 8

Envi r onment al

Per f or ma nce Re q ui r ement s

O' C t o +50 1 C .

- 40 0 C t o +70' C.

To 15, 000 f eet .

To 50, 000 f eet .

Wi t h t he i nst r ume n t compl et e and

oper at i ng, vi br at i on f r e q uency swe p t

f r om 10 t o 50 t o 10 Hz at 1 mi nut e p er

sweep . Vi br at e 15 mi nut es i n eac h of

t he t h r ee ma j o r axes at 0 . 015" t ot al

di spl acement . Hol d 3 mi nut es at any

ma j or r esonance, or i f none, at 50 Hz .

Tot al t i me, 54 mi n ut es .

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

s hoc k s i n eac h d i r ect i on al ong 3

ma j or axes f or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± t ot al of 12 s hoc k s .

Qual i f i ed un der Nat i onal Saf e Tr ansi t

Commi t t ee Test Pr oce d ur e 1 ‘ ,

Cat egor y ™™ .

25 I bs ( 11 kg) .

TABLE 2- 9

Ph ysi cal

I nf or mat i on

Su ppl ement al I n f or mat i on

Ano d i zed al umi n um p a nel wi t h gr ay vi nyl coat ed f r ame . Bl ue- vi n yl coat ed cabi net .

www.valuetronics.com



20. 4"
( 51 . 8 cm) ( 1 . 5cm) 1 -

	

( 21 . 3cm)

19"
( 48 . 3 cm)

( 2 . 1 cm)

Fi g . 2- 1 . I l l ust r at i o n s howi ng di mensi ons of t he ca bi net ve r si on of t he 5440 .

Tabl e 2- 10 l i st s t h e maxi mumcur r ent dr aw and Mai n

I nt er f ace p i n assi g n ment f or onl y t hose p ower su pp l y

vol t ages r ecommende d f or oper at i ng ext er nal el ect r oni c

equi p ment .

Speci f i cat i on an d Per f or mance Chec k- 5440

+5 V

- 15 V

5. 25"
( 13 . 3cm)

5. 25"
( 13 . 3cm)

600 mA

1 . 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘

600 mA

- - 30 V

	

~-

	

240 mA

8. 4"

8. 4"
( 21 . 3cm)

POWER TO EXTERNAL EQUI PMENT

	

TABLE 2- 10

Power Avai l a bl e t o Ext er nal Eq ui pment

Wi t h t h e pl ug- i n un i t s r emoved f r om t h e Osci l l osco p e,

t h e un used p ower ca p abi l i t y of t h e Osci l l oscope power

	

Power Suppl y

suppl i es may be used t o oper at e ext er nal el ect r oni c

	

Vol t age

equi pment . The r ecomme nded access t o t he power

su pp l i es i s t h r oug h t he Mai n I nt er f ace ci r cui t boar d .

	

+200 V

Speci al equi pment i s avai l abl e f r om Te k t r oni x, I nc . t o

f aci l i t at e connect i on t o t he i n di vi d ual power su p pl y

	

+30 V

vol t ages . Or der t h e equi pment t h r oug h your l ocal

Te k t r o ni x Fi el d Of f i ce or r e p r esent at i ve .

	

+15 V

Maxi mum

	

Mai n I nt e r f ace

Cur r en t

	

Pi n Number

30 mA

	

™

	

‘ 1

240 mA

	

™

	

‘ 5

‘ 6

132

’ 6

’ 5

2139- 15
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Speci f i cat i o n and Per f or mance Chec k- 5440

I nt r oduct i on

Th i s pr oced ur e c hec k s t h e 5440 el ect r i cal c har ac-
t er i st i cs agai nst t he per f or mance r e q ui r ement s t hat
a ppear i n t he Speci f i cat i on sect i o n of t h i s manual . I f t he
i nst r ume nt f ai l s t o meet t he r e q ui r eme nt s gi ven i n t h i s
per f or mance c h ec k , t he adj ust ment p r ocedur e s h oul d be
per f or med . Th i s p r ocedur e ca n al so be used by an
i ncomi n g i nspect i on f aci l i t y t o d et er mi ne acce pt abi l i t y of
per f or mance .

Tol er ances t hat ar e speci f i ed i n t h i s p er f or mance c hec k
p r ocedur e appl y t o t he i nst r ument un d er t est and do not
i ncl ude t est eq ui pment er r or .

Desc r i pt i on

Osci l l osco p e

Di gi t al vol t -

met er '

DC vol t met er

( vom) '

Cal i br at i o n

gener at or

Ti me- mar k

gener at or

Pul se gener at or

Medi um- f r equency

si gnal gener at or

2- 6

PERFORMANCE CHECK

TABLE 2- 11

Test Equi pment Requi r ed

L i st of Test Equi p ment Req ui r ement s

Per f o r ma nce

Req ui r ement s

	

Ap p l i cat i o n

Bandwi dt h d o t o 1 MHz ;

	

LV power sup pl y

mi ni mum d ef l ect i o n f act or ,

	

r i pp l e c hec k .

1 mV/ di v ; swee p r at e,

1 ms/ d i v .

Range, zer o t o 200 vol t s ;

	

LV power su pp l y

accur acy, wi t h i n 0 . 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿/ ¿ .

	

c hec k and ad j ust -

me nt .

Range, zer o t o 3000 vol t s ;

	

HV power su pp l y

accur acy, c h ec k ed t o wi t h i n

	

c hec k .

1 ¿/¿ at 3000 vol t s .

Ampl i t u de cal i br at i on,

	

Ver t and Hor i z

10 mV t o 1 V; accur acy,

	

gai n c hec k an d

±0 . 25% i nt o 1 œ© out put ,

	

ad j ust me n t .

s q uar e wave at appr oxi mat el y

1 kHz .

Mar k er out put s, 5 n s and

	

Sweep t i mi ng

10 n s ; accur acy, wi t h i n 1%.

	

chec k s and ad j ust -

ment at 5 and 10 ns .

Pul se dur at i o n , 10 n s

	

Ver t compensat i o n

or l ess ; pul se ampl i t u de,

	

c h ec k and

. 5 V t o at l east 5 V i nt o

	

ad j ust men t .

50 © l oad .

Si newave out put , t o at

	

Ver t i cal band

l east 60 MHz, l evel ed ;

	

wi dt h c h ec k .

out put ampl i t ude 5 V

¡ - p ; accur acy, 2%.

The f ol l owi ng t est equi pment , or equi val ent , i s r equi r ed
t o per f or m t he per f or mance c hec k and ad j u st me nt
pr ocedur e . Test eq ui pme nt c har act er i st i cs l i st ed ar e t h e
mi ni mum r equi r ed t o ver i f y t he p er f or mance of t he
equi pment u nder t est . Subst i t ut e eq ui p ment must meet or
exceed t h e st at ed r e q ui r eme nt s . Al l t est eq ui p ment i s
assume d t o be oper at i ng wi t h i n t ol er ance .

Speci al t est d evi ces ar e used wher e necessar y t o
f aci l i t at e t he pr oce d ur e . Most of t hese ar e avai l abl e f r om
Te k t r oni x, I nc . and ca n be or der e d t h r oug h your l ocal
Te k t r o ni x Fi el d Of f i ce or r epr esent at i ve .

Exampl es

± . Te k t r on i x 5110,

5 ‘ 13 • , 5 13 10 • .

± . Te kt r oni x DM501

Di gi t al Mul t i met er . '

± . Tr i p l et t Model

630• ‘ .

b . Si mp son Mod el 262

± . Te k t r on i x PG506

Cal i br at i on Ge ner at or . '

± . Te k t r on i x TG 501

Ti me- Mar k Ge ner at or . '

± . Te k t r oni x PG501

Pul se Ge ner at or . '

± . Te k t r oni x SG 503

Si gnal Gener at or . '

www.valuetronics.com



Descr i p t i on

Ampl i f i er pl ug- i n

un i t '

Ti me- base u n i t

Cal i br at i on f i xt ur e

Coaxi al cabl e

( 2 r e qui r e d )

1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ p assi ve pr obe

Ter mi nat i on

¤ - con n ect or

Scr ewdr i ver

P r el i mi nar y Pr ocedur e

TABLE 2- 11 ( cont . )

L i st of Test Eq ui pment Req ui r eme nt s

Per f or mance

Requi r eme nt s

	

Appl i cat i on

	

Exampl es

Ban d wi d t h , do t o 60 MHz ;

	

Ver t and Hor i z

	

™

	

± . Te k t r oni x 5 ‘ 48

d i s p l ay mode, CH 1 and

	

gai n c h ec k and

	

Ampl i f i er pl ug- i n

d ual - t r ace ; def l ect i on

	

adj ust ment .

	

uni t .

f act or , 5 mV t o 10 V/ d i v .

Sweep r at e, at l east

	

Sweep t i mi ng c hec k

5 ns/ di v .

	

and ad j ust ment .

Used t o pr ovi de

swee p t h r oug hout

p r ocedur e .

Pr oduces gai n- c hec k and

	

Ver t an d Hor i z

pul se- r esponse wavef or ms .

	

gai n c hec k an d

ad j ust ment .

I mpeda nce, 50 ©; l e ngt h ,

	

Pr ovi des si gnal

42 i nc h ; connect or s, b n c .

	

i nt er conn ect i on .

Comp at i bl e wi t h 5A- ser i es

	

Cal i br at or si gnal

ampl i f i er s used i n t he

	

chec k .

osci l l osco pe .

I mp edance, 50 ©; accur acy,

	

Ver t c hec k and

wi t h i n 2¿/¿ ; co nn ect or s, bnc .

	

ad j ust ment .

Con n ect or s, bnc .

	

Ext er n al Z- axi s

amp l i f i er c h ec k .

3- i nc h s h af t , 3/ 32 i n c h bi t .

	

Ad j ust ment s .

Sp eci f i cat i on and Per f or mance Chec k- 5440

± . Te k t r on i x 51344

Ti me- Base uni t .

± . Te k t r oni x Cal i b r a-

t i on Fi xt ur e

067- 0680- 00 .

± . Te k t r oni x par t

012- 0057- 01 .

± . Te k t r oni x ¡ 6028

Pr obe .

± . Te k t r oni x par t

011- 0049- 01-

a. Te k t r oni x par t

103- 0030- 00 .

± . Xcel i t e R3323 .

' Requi r ed onl y f or Ad j ust ment pr oced ur e . ‘ hi g h- vol t age pr obe can be used wi t h t he DM501 i n l i eu of t he DC vol t met e r . Or der
010- 0277- 00 .

' Req u i r es TM500- Se r i es Power Modul e.
' Add i t i onal ampl i f i er , suc h as 5 ‘ 24 • , r e qu i r e d t o c hec k dual amp l i f i e r oper at i o n .

4 . I nst al l ± ver t i cal ampl i f i er uni t i n t o t he l ef t ver t i cal
1 . En sur e t hat t he l i ne vol t age sel ect or bl oc k has been

	

compar t ment of t he 5440 .
i n st al l ed on t he cor r ect l i ne sel ect or pi ns on t he Low
Vol t age and Cal i br at or ci r cui t boar d and t hat t h e

r egul at i ng r a nge i ncl ud es t he appl i ed l i nevol t age . Ref er t o

	

5 . I nst al l ± t i me- base u ni t i n t he h or i zo nt al comp ar t -
t he Oper at i ng Vol t age sect i o n of t h i s manual .

	

ment of t he 5440 .

2 . En sur e t h at al l t est equi pment i s sui t abl y adapt e d t o
t he appl i e d l i ne vol t age .

	

6 . Co n nect t he eq ui pment under t est and t he t est

equi pment t o ± sui t abl e l i n e vol t age sour ce . Tur n al l

3 . I f app l i cabl e, i nst al l t he TM500- ser i es t est equi p -

	

equi pment on and al l ow at l east 20 mi nut es f or t he
me n t i nt o t he t est equi pment Power Mod ul e .

	

equi pment t o st abi l i ze .
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Speci f i cat i o n and Per f or mance Chec k - 5440

I ni t i al Cont r ol Set t i ngs

Set t h e f ol l owi ng cont r ol s d ur i ng war m- up t i me :

PERFORMANCE CHECK PROCEDURE

1 . Chec k Tr ace Al i gnment zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Posi t i on t he hor i zont al t r ace over t he cent er

h or i zo n t al gr at i cul e l i ne .

c . Pr ess t he POWER swi t c h t o t ur n of f t he

Osci l l oscope .

d . I n t er c hange t he ampl i f i er and t i me- base uni t s i n

t hei r r espect i ve comp ar t me n t s . Pul l t he POWERswi t c h t o

on .

e . Posi t i on t he ver t i cal t r ace over t he cent er ver t i cal

gr at i cul e l i ne .

2- 8

Osci l l oscope

I nt e nsi t y, Focus

	

Set f or wel l - def i ne d t r ace

a n d nor mal br i g h t ness .

Amp l i f i er Pl ug- I n

Di spl ay

	

On .

Posi t i on

	

Cent er e d .

CH 1 Vol t s/ Di v

	

. 1 .

CH 1 Cal

	

Ful l y cl oc k wi se .

CH 1 I np ut coup l i ng

	

Dc .

Tr i gger

	

CH 1 .

Mode

	

CH 1 .

Ti me Base Pl ug- i n

Di spl ay

	

Al t er nat e .

Posi t i o n	 Ce n t er ed .

Mai n Sec/ Di v

	

1 ms .

Mai n Var i a b l e

	

Cal .

Swp Mag

	

Of f .

Tr i gger i ng

	

+ Sl o pe,

Aut o Tr i g,

AC Cou p l .

Tr i g Sour ce

	

Lef t .

b . CHECK- For al i g n me n t er r or of . 1 di vi si on or l ess .

f .

	

CHECK- For al i gnment er r or of . 1 di vi si o n or l ess .

2 . Chec k Geomet r y

± . Set t he FOCUS an d I NT ENSI TY cont r ol s f or ± wel l -

def i ne d t r ace, ext endi ng ver t i cal l y above an d bel ow t he

gr at i cul e ar ea .

b . CHECK- Ver t i cal bowi ng a nd t i l t of t h e t r ace d i spl ay

i s l ess t ha n . 1 d i vi si on when posi t i o ne d h or i zo n t al l y acr oss

t h e e n t i r e gr at i cul e ar ea .

c . Pr ess t h e POWERswi t c h t o t ur nof f t he Osci l l osco p e

a n d i nt er c ha nge t he amp l i f i er a nd t i me- base uni t s .

d . Pul l t h e POWER swi t c h t o on .

3 . Chec k Beam Fi n d er

± . Pr ess t h e BEAM F I NDER swi t c h .

b . CHECK- Th e di s p l ay i s comp r esse d wi t h i n t he

gr at i cul e ar ea a nd i s i nt ensi f i ed .

c . Pr ess and h ol d t he BEAM FI NDER swi t c h i n, t hen

r ot at e t he posi t i on cont r ol of t he ver t i cal ampl i f i er a nd t he

t i me- base u n i t f ul l y cl oc k wi se and count er cl oc k wi se .

d . CHECK- The d i spl ay i s comp r essed wi t h i n t he

gr at i cul e ar ea a nd i s i n t ensi f i ed .

4 . Chec k Tr i gger Ampl i f i er

± . Con n ect ± 60 MHz si ne- wave si g nal f r om t he MF

( Medi um Fr equency) gener at or t o t h e ver t i cal amp l i f i er

i n put , usi ng a42 i nc h bnc cabl e and ± 50 o hmt er mi nat i on .

b . Set t h e ver t i cal ampl i f i er a nd ge n er at or cont r ol s t o

obt ai n ± si gnal ampl i t u d e of 1 ma j or d i vi si o n .

c . Set t h e t i me- base uni t f or 20 ns/ di v ( SWP MAG on)

an d ad j ust t he t r i g l evel co n t r ol f or ± st abl e di spl ay .

d . CHECK- That ± st abl e d i s p l ay can be obt ai ne d .

e . Pr ess t h e POWERswi t c h t o t ur nof f t he Osci l l osco p e

an d c hange t h e ampl i f i er f r om t he l ef t ver t i cal comp ar t -

me n t t o t he cent er compar t me n t .

f .

	

Pul l t he POWERswi t c h t o on, sel ect t he r i g h t t r i gger

sour ce, a nd r e p eat par t s b t hr oug h d of t h i s st ep .
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g . Di scon n ect t h e bnc cabl e and t er mi nat i o n f r om t h e

	

c . CHECK- For t wo t r aces f or t h e l ef t amp l i f i er ( o n e

ver t i cal amp l i f i er i n p ut co n nect or and r el ease t h e SWP

	

f or eac h c h annel ) , t h en t wo t r aces f or t h e ce n t er ampl i f i er ,

MAG pus h but t on .

	

al t er nat el y . ( I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± si ngl e- c h annel amp l i f i er i s used i nst ea d of

t h e second d ual - t r ace ampl i f i er , t h e si n gl e- c h annel t r ace

5. Chec k Al t er nat e Oper at i on

	

wi l l appear t wi ce f or each al t er nat i o n . )

± . Pus h bot h CH 1 and CH 2 push but t ons i n .

d . Pr ess t h e POWER swi t c h t o t ur nof f t h e Osci l l oscope

an d i nt er c h ange t h e t wo ver t i cal amp l i f i er s i n t h ei r r espec-

b. Set t h e t i me- base uni t f or 10 ms/ di v and posi t i o n t h e

	

t i ve comp ar t ment s . Remove t h e ver t i cal amp l i f i er f r om t h e

t r aces about t wo di vi si o ns a par t .

	

cent er comp ar t ment . Pul l t he POWER swi t c h t o on .

• Ÿ¤•

c . Tur n t he t i me- base Sec/ Di v swi t c h t hr oug hout i t s

r ange .

	

The 5 ‘ 48 i s used f or t he ver t i cal syst em per f or -

mance pr ocedur e . Wh en ± di f f er ent ampl i f i er pl ug- i n

i s used t o ver i f y ver t i cal speci f i cat i ons, t he os-

d . CHECK- Tr ace al t er nat i on at al l swee p r at es ( ex-

	

c ¯ l l oscope syst em f r equency r esponse may be

ce p t AMP posi t i on) . At f ast er swee p r at es, al t er nat i on i s

	

degr aded .

not appar e n t ; i nst ead, di s p l ay appear s as t wo t r aces on t he

scr ee n .
8 . Chec k Ver t i cal Gai n

e . P r ess t he POWERswi t c h t o t ur nof f t h e Osci l l osco p e

a n d c h a nge t heampl i f i er f r om t hecent er ver t i cal compar t -

ment t o t he l ef t compar t me n t .

f . Pul l t he POWER swi t c h on an d r e peat p ar t s ±

t hr oug h d of t h i s st ep .

± . P us h t he CHOP but t o n i n on t he t i me- base u n i t .

b . Tur n t he t i me- base Sec/ Di v swi t c h t hr oug hout i t s

r a nge .

c . CHECK- For d ual - t r ace di s p l ay at al l sweep r at es,

wi t hout al t er at i on ( exce p t AMP p osi t i o n ) .

d . P r ess t he POWERswi t c h t o t ur nof f t h e Osci l l oscope

a nd c ha nge t he ampl i f i er f r om t h e l ef t ver t i cal compar t -

me n t t o t he ce n t er comp ar t me n t .

e . Pul l t h e POWER swi t c h t o on and r epeat par t s ± , b,

and c of t h i s st ep .

7 . Chec k Al t er nat e Oper at i on Bet ween Amp l i f i er s

± . Connect ± 1 kHz s q uar e- wave si g nal f r om t he

cal i br at i on Ge ner at or t o t h e amp l i f i er i np ut , usi ng ± 42-

i n c h b nc cabl e . Set t h e t i me- base Sec/ Di v t o 1 ms .

b . Set t he amp l i f i er and ge ner at or co n t r ol s t o obt ai n ±

f i ve- vol t r ef er ence si gnal . Cent er t he d i s p l ay .

6 . Chec k Cho p Oper at i on

	

c . CHECK- The cr t d i spl ay f or ± ver t i cal def l ect i on of 5

d i vi si o n s ±0 . 15 d i vi si on ( ±3 ¿/¿ ) .

d . Pr ess t h e POWERswi t c h t o t ur nof f t he Osci l l oscope

a n d r emove t he ampl i f i er f r om t he l ef t ver t i cal compar t -

me n t a nd i nst al l i t i n t he cent er comp ar t me n t . Pul l t he

POWER swi t c h t o on .

e . CHECK- The cr t di spl ay f or ± ver t i cal def l ect i on of 5

d i vi si ons ±0 . 15 di vi si on ( ±3 ¿/¿ ) .

f . Di sco nn ect t h e bnc cabl e f r om t he 5‘ 48 i n p ut

co n nect or .

9 . Chec k Ver t i cal Compensat i on

± . Set t he amp l i f i er CH 1 VOLTS/ DI V swi t c h t o . 1 .

Connect t he pul se ge ner at or t o t h e CH 1 i n put connect or

wi t h t he 42 i nc h cabl e an d ± 50 o h m t er mi nat i o n .

± . I nst al l ± secon d ver t i cal dual - t r ace pl ug- i n uni t i n t h e

l ef t p l ug- i n compar t ment a nd set i t s cont r ol s f or d ual -

t r ace o per at i o n .

	

b . Set t he t i me- base uni t f or ± cal i br at ed sweep r at e of

20 ns/ d i v and t r i gger i ng f or aut o mode, ac coupl ed, a nd

RI GHT t r i gger sour ce . Ad j ust t h e t r i gger l evel cont r ol f or a

b . Set t he t i me- base Ch o p pus h but t on t o i t s out

	

st abl e di s p l ay, t r i gger ed on t he r i si n g por t i o n of ± 1 MHz

posi t i o n an d t he Sec/ Di v swi t c h t o 20 ms/ di v .

	

pul se . Ce n t er t he pul se h or i zo n t al l y on t h e gr at i cul e .
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c . CHECK- For opt i mum s quar e l ea d i n g cor ner an d

	

NOTE
f l at t op onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 5- d i vi si on di s p l aye d p ul se wi t h aber r at i ons
not t o exceed +0 . 15 or - - 0 . 15 di vi si on, wi t h t ot al pea k - t o-

	

Th e 5‘ 48 ampl i f i e r i s use d f or t h e h or i zont al syst em
p ea k aber r at i ons not t o exceed 0 . 15 d i vi si on .

	

adj ust ment pr ocedur e . When ± di f f er ent ampl i f i e r

p l ug- i n i s use d t o ver i f y h o r i zont al speci f i cat i ons,

t h e ampl i f i er f r equency must be consi d er ed .
d . Pr ess t he POWERswi t c h t o t ur nof f t h e Osci l l oscope

a n d i nst al l t he ampl i f i er i n t h e l ef t compar t me n t . Pul l t he
POWER swi t c h t o on .

	

11 . Ch ec k Hor i zont al Gai n

e . Pus h i n t he LEFT Tr i gger Sour ce but t on . Ad j ust

t r i gger l evel co n t r ol f or ± st abl e d i s p l ay, t r i gger ed on t he

r i si ng p or t i on of t he pul se . Cent er t he pul se h or i zo n t al l y

on t he gr at i cul e .

f . CHECK- For o pt i mum s quar e l eadi ng cor ner an d

f l at t o p on ± 5- di vi si on di s p l ayed pul se wi t h aber r at i ons

n ot t o exceed +0 . 15 or - 0 . 15 d i vi si o n , wi t h t ot al pea k - t o-

pea k aber r at i ons not t o exceed 0 . 15 di vi si on .

10 . Chec k Ver t i cal Bandwi dt h

± . Di sconnect t he bnc cabl e f r om t he pul se gener at or

an d connect i t t o t he out put co nnect or of t he MF

gener at or .

b . Set t h e ampl i f i er VOLTS/ D I V swi t c h t o . 1 and ad j ust

t he MF ge ner at or co n t r ol s f or ± 6- di vi si on d i s p l ay, at ±

f r eque n cy of 50 kHz . Cent er t he d i s p l ay on t he gr at i cul e .

c . Set t he t i me- base uni t f or ± swee p r at e of 10 ¼s/ d i v .

± . Pr ess t h e POWERswi t c h t o t ur nof f t he Osci l l osco p e

an d i nt er c ha n ge t he amp l i f i er and t he t i me- base u n i t s i n
t h ei r r espect i ve compar t ment s . Pul l t h e POWERswi t c h t o

on .

b . Connect ± 1 kHz s q uar e- wave si g nal f r om t he

Cal i br at i o n Gener at or t o t he ampl i f i er i np ut connect or ,
usi ng ± 42 i nc h bnc cabl e .

c . Set t he amp l i f i er a nd ge ner at or cont r ol s t o obt ai n ±

f i ve- vol t r ef e r ence si g nal . Cent er t he d i s p l ay bet ween t h e

seco nd and sevent h ver t i cal gr at i cul e l i nes .

d . CHECK- The cr t d i spl ay f or ± h or i zont al def l ect i on

of 5 d i vi si ons ±0 . 15 d i vi si on .

e . Di sconnect t h e b nc cabl e f r om t he amp l i f i er i n put

donnect or .

12 . Ch ec k Hor i zont al Bandwi dt h

± . Connect ± 50 kHz si ne- wave si g nal f r om t he MF
gener at or t o t he amp l i f i er i nput , usi ng a42 i nc h bnc cabl e

a nd 50 o h m t er mi nat i on .

d . Wi t hout c hangi ng t h e out p ut ampl i t ude, i ncr ease

t he gener at or f r e q uency unt i l t he di spl ayed amp l i t ude i s

r educe d t o 4 . 2 d i vi si ons .

	

b . Set t he amp l i f i er an d gener at or co n t r ol s t o obt ai n ±

6- d i vi si on d i s p l ay . Cent er t he di s p l ay bet wee n t he secon d

and ei g h t h ver t i cal gr at i cul e l i n es .

e . CHECK- T h e ge n er at or f or ± r ea d i ng of at l east 60

mega h er t z .

c . Wi t h out c ha n gi ng t he out put ampl i t u d e, i ncr ease

t he ge ner at or f r eque ncy u n t i l t h e d i s p l aye d ampl i t ude i s

f .

	

P r ess t he P OWERswi t c h t o t ur nof f t h e Osci l l osco pe

	

r educed t o 4 . 2 d i vi si ons .

an d i nst al l t he ampl i f i er i n t he ce n t er comp ar t ment . Pul l

t he POWER swi t c h t o on .

d . CHECK- The ge n er at or f or ± r ea d i ng of at l east 2

mega h er t z .

g . Re p eat par t s b t hr oug h e f or t he cent er ver t i cal

comp ar t me n t .

e . Pr ess t he POWERswi t c h t o t ur nof f t he Osci l l osco p e

and i nt er c h ange t he ampl i f i er an d t h e t i me- base uni t s i n

h . Di sco n nect t he bnc cabl e a n d t er mi nat i on f r om t he

	

t hei r r espect i ve compar t ment s . Pul l t he POWERswi t c h t o
amp l i f i er i nput co n nect or .

	

on .
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13 . Chec k 10 ns Ti mi ng

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• Ÿ¤•

‘ 5842 t i me- base or ± t i me- base havi ng ± 10 ns

sweep must be use d .

	

15 . Chec k Readout Mo d es

± . Di sconnect t he bnc cabl e a nd 50 o h m t er mi nat i on

f r om t he ampl i f i er i n put con nect or and co nn ect t h e t i me-

mar k ge ner at or si gnal t o t h e i nput co nn ect or .

b . Set t he t i me- mar k ge ner at or f or 10 nanosecond

mar k er s . Set t he d ef l ect i on f act or of t he ampl i f i er so t h e

mar k er s ar e at l east f i ve d i vi si ons i n amp l i t u d e .

c . Set t h e t i me- base uni t f or ± swee p r at e of 10 ns/ di v .

Ad j ust t he t i me- base t r i gger i ng cont r ol f or ± st abl e

di spl ay .

d . CHECK- For o ne 10 nanosecon d mar k er per di vi -

si on over t he cent er ei g h t gr at i cul e di vi si ons of t he d i s p l ay

( posi t i o n as necessar y) . Swee p accur acy i s ±5 ¿/¿ over t he

ent i r e swee p , excl u d i ng t he f i r st 30 and t he l ast 100 ns of

t h e magni f i e d sweep .

14 . Chec k 5 ns Ti mi ng

Speci f i cat i on and Per f or mance Chec k- 5440

I f t he Rea dout Syst em was del et e d f r om t he i nst r u-

• Ÿ¤•

	

ment ( Op t i on 1) , omi t st ep 15 .

± . Set t h e t i me- base uni t f or ± f r ee- r u nni ng swee p .

b . Set t he READOUT I NT ENSI TY co n t r ol f or ± vi si bl e

r ea d out di spl ay .

c . Sel ect dual - t r ace oper at i on on t he amp l i f i er .

d . CHECK- That t he c har act er s ar e d i spl aye d at t he

t o p an d bot t om of t he cr t . Char act er s d o not t ouc h or

over l a p and t h ey cor r el at e t o t he r es p ect i ve vol t s/ d i v d i al

set t i ngs .

e . Rot at e bot h CH 1 an d CH 2 CAL cont r ol s coun-

t er cl oc k wi se .

f .

	

CHECK- That ± > symbol i s di spl aye d at t h e l ef t of

t he r eadout c har act er . Ret ur n t he CAL co n t r ol s t o t h e

cal i br at ed p osi t i on ( f ul l y cl oc k wi se) .

g . Rot at e t h e t i me- base MAI N SEC/ DI V cont r ol

t h r oug hout i t s r ange .

NOTE

h . CHECK- That t he c har act er s ar e di s p l ayed at t he

Th i s st e p can be per f or me d onl y wi t h ± t i me- base

	

t o p- cent er of t he cr t . Char act er s do not t ouc h or over l a p

uni t havi ng ± 5 ns swee p r at e, such as Tekt r oni x

	

and t hey cor r el at e t o t he r espect i ve s/ di v d i al set t i ngs .

5844 .

i . Rot at e t h e MAI N VARI A BLE cont r ol coun-

± . Pr ess t he POWERswi t c h t o t ur nof f t he Osci l l osco p e

	

t er cl oc k wi se .

an d i nst al l an ap p r opr i at e t i me- base u n i t i n t he h or i zont al

compar t me n t . Pul l t he POWER swi t c h t o on .

j .

	

CHECK- That ± > symbol i s d i spl aye d at t he l ef t of

t he r eadout c har act er . Ret ur n t he co n t r ol t o t h e cal i br at ed

b . Set t he t i me- base uni t f or ± swee p r at e of 5 ns/ d i v .

	

posi t i on ( f ul l y cl oc k wi se) .

Ad j ust t he t i me- base t r i gger i ng co n t r ol f or ± st abl e

d i s p l ay .

k . Pus h t he DLY' D SWP p us hbut t on i n on t he t i me-

base uni t .

c . CHECK- For one 5 nanosecond mar k er p er d i vi si on

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

( posi t i on as necessar y) . Sweep accur acy i s ±6 ¿/¿ over t he

	

™ .

	

CHECK- That c h ar act er s ar e di s p l aye d at t he t o p -

e n t i r e sweep, excl udi ng t he f i r st 30 an d t he l ast 100 ns of

	

r i g h t of t h e cr t a nd t hat c har act er s d o not t ouc h or over l ap

t he magni f i e d sweep .

	

a nd t hey cor r el at e t o t h e dl y' d swp s/ di v di al set t i ngs .

d . Di sconnect al l cabl es .

	

m. Pus h t he Di spl ay Mode but t on t o MAI N SWP .
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16 . Chec k Cal i br at or Si gnal zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Co nn ect t he 1 § pr obe t o t h e CH 1 i nput of t h e
amp l i f i er . Co nnect t he p r obe t i p t o t he cal i br at or l oop .

b . Set t he amp l i f i er CH 1 Vol t s/ Di v swi t c h t o . 1, a nd
sel ect CH 1 .

c . Set t he t i me- base swee p r at e t o 5 ms/ di v .

d . CHECK- The cr t di spl ay f or aver t i cal def l ect i on of 4
di vi si ons ±0 . 04 d i vi si on .

e . Di sco nn ect t he 1 § pr obe .

17 . Chec k – Axi s Ampl i f i er

± . Con nect ± 50 kHz si ne- wave si gnal f r om t he

ge ner at or t o t he ampl i f i er i np ut connect or ( use ± bnc ¤

co nn ect or at t he amp l i f i er i n p ut ) , usi ng ± 42 i nc h bnc

cabl e .

b . Set t he amp l i f i er a nd ge ner at or cont r ol s t o obt ai n ±

cal i br at ed f i ve vol t r ef er ence di s p l ay .

c . Set t he t i me- base u n i t f or aut o, i n t er nal t r i gger i ng at
± swee p r at e of 10 ¼s/ d i v .

d . Connect t he si g n al f r om t he out put of t he ¤ con n ec-
t or at t h e amp l i f i er i np ut t o t he • §¤ I NTENSI TY I NPUT

connect or on t he r ear pa nel .

e . CHECK- The bot t om por t i o n of t he wavef or m i s
bl a nk ed out ( r educe t r ace br i g h t ness t o obser ve – axi s

modul at i on) .

f . Tur n of f al l equi p ment a nd r emove al l p l ug- i ns and
cabl es .

Th i s comp l et es t he Per f or ma nce Chec k of t he 5440

Osci l l oscope .
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