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7D20 Oper at or s

OPERATORS SAFETY SUMMARY

The gener al saf et y i nf or mat i on i n t hi s par t of t he summar y i s f or bot h oper at i ng and

ser vi ci ng per sonnel . Speci f i c war ni ngs and caut i ons wi l l be f ound t hr oughout t he

manual wher e t hey appl y, but may not appear i n t hi s summar y .

I N THI S MANUAL

AS MARKED ON EQUI PMENT

TERMS

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

t he equi pment or ot her pr oper t y .

WARNI NG st at ement s i dent i f y condi t i ons or pr act i ces t hat coul d r esul t i n per sonal

i nj ur y or l oss of l i f e .

CAUTI ON i ndi cat es a per sonal i nj ur y hazar d not i mmedi at el y accessi bl e as one

r eads t he mar ki ng, or a hazar d t o pr oper t y i ncl udi ng t he equi pment i t sel f .

DANGER i ndi cat es a per sonal i nj ur y hazar d i mmedi at el y accessi bl e as one r eads t he

mar ki ng .

I N THI S MANUAL

© St at i c- Sensi t i ve Devi ces .

SYMBOLS

I

	

Thi s symbol i ndi cat es wher e appl i cabl e caut i onar y or ot her i nf or mat i on i s

t o be f ound .

AS MARKED ON EQUI PMENT

DANGER- Hi gh vol t age .

Pr ot ect i ve gr ound ( ear t h) t er mi nal .

QATTENTI ON- r ef er t o manual .

x
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POWER SOURCE

GROUNDI NG THE PRODUCT

WARNI NGS

DANGER ARI SI NG FROM LOSS OF GROUND

7D20 Oper at or s

Thi s pr oduct i s i nt ended t o oper at e i n a mai nf r ame connect ed t o a power sour ce

t hat wi l l not appl y mor e t han 250 vol t s r ms bet ween t he suppl y conduct or s or

bet ween ei t her suppl y conduct or and gr ound . A pr ot ect i ve gr ound connect i on by

way of t he gr oundi ng conduct or i n t he mai nf r ame power cor d i s essent i al f or saf e

oper at i on .

Thi s pr oduct i s gr ounded t hr ough t he gr oundi ng conduct or of t he mai nf r ame power

cor d . To avoi d el ect r i cal shock, pl ug t he mai nf r ame power cor d i nt o a pr oper l y wi r ed

r ecept acl e bef or e connect i ng t o t he pr oduct i nput or out put t er mi nal s . A pr ot ect i ve

gr ound connect i on by way of t he gr oundi ng conduct or i n t he mai nf r ame power cor d

i s essent i al f or saf e oper at i on .

Upon l oss of t he pr ot ect i ve- gr ound connect i on, al l accessi bl e conduct i ve par t s

( i ncl udi ng knobs and cont r ol s t hat may appear t o be i nsul at i ng) , can r ender an

el ect r i c shock .

DO NOT OPERATE I N EXPLOSI VE ATMOSPHERES

To avoi d expl osi on, do not oper at e t hi s pr oduct i n an at mospher e of expl osi ve gases .

DO NOT REMOVE COVERS OR PANELS

To avoi d per sonal i nj ur y, do not r emove t he pr oduct cover s or panel s . Do not oper at e

t he pr oduct wi t hout t he cover s and panel s pr oper l y i nst al l ed .

DO NOT OPERATE WI THOUT COVERS

To avoi d per sonal i nj ur y, do not oper at e t hi s pr oduct wi t hout cover s or panel s

i nst al l ed . Do not appl y power t o t he pl ug- i n uni t vi a a pl ug- i n ext ender .
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7D20 Oper at or s

DESCRI PTI ON

The 7D20 Pr ogr ammabl e Di gi t i zer i s desi gned t o enhance t he capabi l i t i es of 7000-

ser i es osci l l oscope mai nf r ames . Mul t i pl e wavef or m st or age, cr t r eadout , t wo

cur sor s f or poi nt - t o- poi nt measur ement s, pr e- and post - t r i gger vi ewi ng, st or e and

r ecal l of up t o si x f r ont - panel set t i ngs, and si gnal aver agi ng t o r educe noi se ar e j ust

a f ew of t he f eat ur es t hi s t hr ee- wi de pl ug- i n uni t pr ovi des .

Wavef or m st or age usi ng di gi t al memor y el i mi nat es t he need f or a st or age cr t , and

al l ows vi ewi ng i nf or mat i on t hat occur r ed pr i or t o a t r i gger i ng event . Si x wavef or ms

can be st or ed and di spl ayed at t he same t i me f or easy compar i son .

The 7D20 f eat ur es a compl et e al phanumer i cal di spl ay of cur sor wavef or m

i nf or mat i on and measur ement val ues, t i me base and ampl i t ude set t i ngs, t r i gger

posi t i on, di spl ayed wavef or m number , pr ompt s and er r or messages, and a mast er

menu t hat al l ows you t o choose sel dom used f eat ur es easi l y and qui ckl y .

The mast er menu of f er s a conveni ent way t o enabl e speci al f unct i ons such as t he

STORE and RECALL of f r ont - panel set t i ngs as wel l as al l owi ng you t o br anch- out t o

ot her menus . The t est menu i s desi gned t o assi st i n t r oubl eshoot i ng t he 7D20 i n t he

event of a f ai l ur e . The SELF TEST may be i mpl ement ed at any t i me t o ensur e user

conf i dence . The ot her sel ect i ons al l ow ser vi ce per sonnel t o di agnose f aul t s t o t he

component l evel .

Compl et e cont r ol of t he 7D20' s f unct i ons may be cont r ol l ed vi a t he I EEE- 488

i nt er f ace . Commands, wavef or ms, and al phanumer i c t ext messages may be sent or

r ecei ved vi a t he f r ont - panel por t .

Xj j
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DESCRI PTI ON

TECHNI CAL MANUALS

GENERAL I NFORMATI ON

The 7D20 Pr ogr ammabl e Di gi t i zer i s a t hr ee- compar t ment wi de 7000- ser i es pl ug-

i n . I t pr ovi des si mul t aneous dual channel wavef or m di gi t i zi ng and a var i et y of

di spl ay f eat ur es . Mul t i pl e di gi t i zi ng modes i ncl ude si ngl e shot , r epet i t i ve equi val ent

t i me, and r ol l modes . Pr ogr ammabi l i t y and GPI B t al k- l i st en capabi l i t y al l ows t ot al or

par t i al syst emi zat i on and dat a t r ansf er f or mor e ext ensi ve si gnal pr ocessi ng . Di spl ay

r eadout pr ovi des i dent i f i cat i on of wavef or ms, scal e f act or s, pr ompt i ng messages,

and cur sor measur ement s . Wavef or m st or age i s pr ovi ded f or si x wavef or ms, whi ch

can be i ndi vi dual l y sel ect ed, posi t i oned, expanded, compr essed, magni f i ed, or

di spl ayed i n a Y ver sus X f or mat . Di gi t al st or age al l ows mul t i pl e aver agi ng and

envel opi ng al ong wi t h post and pr et r i gger capabi l i t y .

ORANGE COLOR USED I N THI S MANUAL

I n usi ng t he oper at or s manual , you wi l l not i ce t hat some f unct i on names ar e pr i nt ed

i n or ange i nk . The or ange col or i ndi cat es a shi f t f unct i on whi ch r equi r es t hat t he f

shi f t f unct i on) key be pr essed pr i or t o sel ect i ng t he f unct i ons .

Bot h an oper at or s and a ser vi ce manual ar e suppl i ed wi t h your 7D20 as st andar d

accessor i es . The f ol l owi ng i nf or mat i on out l i nes t he cont ent of t hese manual s .

Oper at or s Manual

The oper at or s manual f or t he 7D20 cont ai ns si x sect i ons of i nf or mat i on t o expl ai n

t he oper at i on of your i nst r ument . The cont ent of t he oper at or s manual i s descr i bed

bel ow:

SECTI ON 1- GENERAL I NFORMATI ON cont ai ns an i nst r ument descr i pt i on al ong

wi t h i nf or mat i on f or i nst al l i ng t he 7D20 i nt o a host mai nf r ame . We make a

speci al not e r egar di ng r ackmount i ng and anot her about compat i bi l i t y

consi der at i ons . Thi s sect i on al so pr ovi des a compl et e l i st of t he 7D20 el ect r i cal ,

envi r onment al , and physi cal speci f i cat i ons and char act er i st i cs . I t al so l i st s

st andar d and r ecommended accessor i es, and gi ves i nst r uct i ons f or packagi ng

t he i nst r ument f or shi pment .

SECTI ON 2- OPERATI NG I NSTRUCTI ONS pr ovi des a gener al over vi ew of t he

i nst r ument s capabi l i t i es, cont r ol s and connect or i nf or mat i on, a ser i es of get

acquai nt ed exer ci ses, and det ai l ed oper at i ng i nf or mat i on .
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SECTI ON 3- OPERATI ONAL THEORY pr ovi des addi t i onal i nf or mat i on about t he

oper at i on of t he 7D20 di gi t i zer . Thi s sect i on di scusses t he mor e t echni cal aspect s

of t he di gi t i zi ng t echni ques used by t he 7D20 .

SECTI ON 4- GPI B cont ai ns a gener al descr i pt i on of t he GPI B i nt er f ace, addr ess

sel ect i on i nf or mat i on, descr i pt i on of t he i nst r ument st at us f ol l owi ng power - up,

and descr i pt i ons of t he commands and messages whi ch can be t r ansf er r ed over

t he GPI B. The sect i on al so pr ovi des a command l anguage i ndex .

SECTI ON 5- APPLI CATI ONS i l l ust r at es how your 7D20 can be used i n a var i et y

of si t uat i ons . I n t hi s sect i on we combi ne t he 7D20 wi t h ot her Tekt r oni x pr oduct s

f or some uni que and i nt er est i ng di gi t al st or age appl i cat i on possi bi l i t i es .

SECTI ON 6- I NSTRUMENT OPTI ONS cont ai ns descr i pt i ons of avai l abl e opt i ons .

Ser vi ce Manual

Your ser vi ce manual cont ai ns ei ght sect i ons of i nf or mat i on per t ai ni ng t o t he

ser vi ci ng needs of your 7D20 . The f ol l owi ng i s a br i ef over vi ew of t hi s manual ' s

cont ent s .

WARNI NG

The f ol %wi ng ser vi ce i nst r uct i ons ar e f or use by qual i f i ed per sonnel

onl y . To avoi d per sona/ i nj ur y, do not per f or m any ser vi ce ot her t han

t hat cont ai ned i n oper at i ng i nst r uct i ons unl ess you ar e qual i f i ed t o do

so . Ref er t o Oper at or s Saf et y Summar y and Ser vi ce Saf et y Summar y

pr i or t o per f or mi ng any ser vi ce.

SECTI ON 1- GENERAL I NFORMATI ON cont ai ns an i nst r ument descr i pt i on al ong

wi t h i nf or mat i on f or i nst al l i ng t he 7D20 i nt o a host mai nf r ame . We make a

speci al not e r egar di ng r ackmount i ng and anot her about compat i bi l i t y

consi der at i ons . Thi s sect i on al so pr ovi des a compl et e l i st of t he 7D20 el ect r i cal ,

envi r onment al , and physi cal speci f i cat i ons and char act er i st i cs . I t al so l i st s

st andar d and r ecommended accessor i es, and gi ves i nst r uct i ons f or packagi ng

t he i nst r ument f or shi pment .

SECTI ON 2- THEORY OF OPERATI ON pr ovi des a basi c bl ock di agr am descr i pt i on

of t he 7D20 al ong wi t h gener al and speci f i c ci r cui t anal ysi s t hat may be usef ul

f or ser vi ci ng t he i nst r ument .

SECTI ON 3- MAI NTENANCE descr i bes r out i ne and cor r ect i ve mai nt enance

pr ocedur es wi t h det ai l ed i nst r uct i ons f or r epl aci ng assembl i es, subassembl i es,

and i ndi vi dual par t s . I ncl uded i n t hi s sect i on ar e f ul l i nst r uct i ons f or

t r oubl eshoot i ng t he 7D20 usi ng i nt er nal di agnost i c r out i nes and si gnat ur e

anal ysi s .

SECTI ON 4- CHECKS AND ADJUSTMENTS i s di vi ded i nt o t hr ee separ at e par t s :

Par t I - Funct i onal Check Pr ocedur e used t o ver i f y t hat t he maj or f unct i ons of t he
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i nst r ument per f or m pr oper l y . Par t I I - Per f or mance Check Pr ocedur e used t o

ver i f y t hat t hi s i nst r ument meet s t he appl i cabl e el ect r i cal speci f i cat i ons i n

Sect i on 1 . Par t I I I - Adj ust ment Pr ocedur e pr ovi des an adj ust ment pr ocedur e t o

ensur e t hat t hi s i nst r ument i s per f or mi ng at peak capabi l i t i es and meet s or

exceeds t he l i st ed el ect r i cal speci f i cat i ons at t he t i me of adj ust ment under t he

speci f i ed condi t i ons . These t hr ee par t s pr ovi de f or ver i f i cat i on of t he qual i t at i ve

i nt egr i t y of t he pr oduct , i t s per f or mance r el at i ng t o speci f i cat i ons i n Sect i on 1,

and t he opt i mi zat i on of i t s per f or mance r espect i vel y .

SECTI ON 5- I NSTRUMENT OPTI ONS cont ai ns descr i pt i ons of avai l abl e opt i ons

and pr ovi des a t abl e f or l ocat i ng any opt i on i nf or mat i on f ound el sewher e wi t hi n

t he manual .

SECTI ON 6- REPLACEABLE ELECTRI CAL PARTS pr ovi des t he i nf or mat i on

necessar y t o or der r epl aceabl e par t s and assembl i es .

SECTI ON 7- DI AGRAMS AND CI RCUI T BOARD I LLUSTRATI ONS i ncl udes

det ai l ed ci r cui t schemat i cs, l ocat i ons of assembl ed boar ds wi t hi n t he i nst r ument ,

vol t age and wavef or m i nf or mat i on and ci r cui t boar d component l ocat or s .

Si gnat ur e anal ysi s t r oubl eshoot i ng char t s and t abl es al so ar e i ncl uded wi t hi n

t hi s sect i on .

SECTI ON 8- REPLACEABLE MECHANI CAL PARTS pr ovi des i nf or mat i on

necessar y f or or der i ng mechani cal par t s and i ncl udes expl oded- vi ew dr awi ngs

whi ch i dent i f y i ndi vi dual par t s and assembl i es wi t hi n t he 7D20 .

I NSTALLATI ON

The 7D20 i s a t hr ee- compar t ment wi de, Tekt r oni x 7000- ser i es pl ug- i n uni t . To

i nst al l t he 7D20 i n a host mai nf r ame, al i gn t he gr ooves i n t he t op and bot t om of t he

i nst r ument wi t h t he gui des at t he t op and bot t om of t he pl ug- i n compar t ment of t he

mai nf r ame. Then, push t he 7D20 i n unt i l i t s f r ont panel i s f l ush wi t h t he f r ont panel

of t he host mai nf r ame. I n f our - compar t ment mai nf r ames, t he pr ef er r ed posi t i on f or

i nst al l at i on i s i n t he t hr ee r i ght hand compar t ment s . Thi s l eaves t he l ef t ver t i cal

compar t ment avai l abl e f or ot her 7000- ser i es pl ug- i n uni t s .

I nst al l at i on i n any mai nf r ame r equi r es t hat t he 7D20 di spl ay out put be adj ust ed t o

compensat e f or t he cal i br at i on t ol er ances of t he host mai nf r ame . The pr ocedur e f or

doi ng t hi s i s gi ven i n t he Oper at i ng I nst r uct i ons, Sect i on 2 .

Swi t ch of f t he mai nf r ame power bef or e i nst al l i ng or r emovi ng t he

7D20.

To r emove t he 7D20 f r om i t s host mai nf r ame, pul l t he r el ease l at ch ( see Fi g . 1- 1 ~ t o

di sengage i t f r om t he mai nf r ame . Pul l st r ai ght out t o r emove t he 7D20 f r om t he

pl ug- i n compar t ment .

REV SEPT 82

NOTE



Gener al I nf or mat i on- 7D20

RACKMOUNT MAI NFRAMES

A speci al opt i on ( Opt i on 20) i s avai l abl e f or TEKTRONI X R7603 Osci l l oscope

( r ackmount ) mai nf r ames t hat enabl e you t o make GPI B connect i ons at t he r ear of

t he mai nf r ame . The opt i on i ncl udes a speci al cabl e whi ch must be i nst al l ed i n t he

7D20 f or t hi s pur pose . Thi s cabl e i s al so avai l abl e separ at el y and can be or der ed as

an opt i onal accessor y .

COMPATI BI LI TY

The 7D20 i s compat i bl e wi t h al l Tekt r oni x 7000- ser i es mai nf r ames except t he 7104 .

Because of t he smal l ar ea and f i xed pat t er n of t he 7D20 r eadout , t he di spl ay f r om

t he 7D20 can cause per manent r educt i on i n t he cr t mi cr ochannel pl at e gai n,

per manent l y r educi ng t he wr i t i ng r at e of t he 7104 . Any cr t damage caused by use

of t he 7D20 i n t he 7104 wi l l not be cover ed under t he i nst r ument war r ant y .

PACKAGI NG FOR SHI PMENT

I f t hi s i nst r ument i s t o be shi pped f or l ong di st ances by commer ci al t r anspor t at i on,

we r ecommend t hat i t be packaged i n t he or i gi nal manner . The car t on and

packagi ng mat er i al i n whi ch your i nst r ument was shi pped shoul d be saved and used

f or t hi s pur pose .

Al so, i f t hi s i nst r ument i s t o be shi pped t o a Tekt r oni x Ser vi ce Cent er f or ser vi ce or

r epai r , at t ach a t ag t o t he i nst r ument showi ng t he f ol l owi ng : Owner of t he

CH 2

	

Nosi nnN

PROGRAMMABLE
DI GI TI ZER

Fi gur e 1- 1 . 7D20 Rel ease Lat ch .

se N

RELEASE LATCH

	

3857- 195
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i nst r ument ( wi t h addr ess, t he name of t he per son at your f i r m who can be

cont act ed, compl et e i nst r ument t ype and ser i al number , and a descr i pt i on of t he

ser vi ce r equi r ed. I ncl ude any sel f t est f ai l ur e i nf or mat i on you have avai l abl e .

I f t he or i gi nal packagi ng i s unf i t f or use or not avai l abl e, package t he i nst r ument as

f ol l ows :

1 .

	

Obt ai n a cor r ugat ed car dboar d shi ppi ng car t on wi t h a 200- pound t est st r engt h

and havi ng i nsi de di mensi ons at l east si x i nches gr eat er t han t he i nst r ument

di mensi ons . Thi s al l ows f or cushi oni ng.

2 . Wr ap t he i nst r ument wi t h pol yet hyl ene sheet i ng or equi val ent mat er i al t o

pr ot ect t he f i ni sh of t he i nst r ument .

3 . Cushi on t he i nst r ument on al l si des by t i ght l y packi ng dunnage or ur et hane

f oam bet ween t he car t on and t he i nst r ument , al l owi ng t hr ee i nches on each

si de .

4 . Seal t he car t on wi t h shi ppi ng t ape or wi t h an i ndust r i al st apl er .

5 .

	

Mar k t he addr ess of t he Tekt r oni x Ser vi ce Cent er and your r et ur n addr ess on

t he car t on i n one or mor e pr omi nent l ocat i ons .
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The el ect r i cal char act er i st i cs l i st ed i n Tabl e 1- 1 appl y when t he f ol l owi ng condi t i ons

ar e met : ( 1) Adj ust ment of t he i nst r ument must have t aken pl ace at an ambi ent

t emper at ur e bet ween +20° and +30° C, ( 2) t he i nst r ument and i t s host mai nf r ame

must be al l owed a 20- mi nut e war m- up per i od, ( 3) al l speci f i cat i ons ar e val i d at an

ambi ent t emper at ur e of 0° t o +45° C, unl ess ot her wi se st at ed, ( 4) t he i nst r ument

must be i n an envi r onment t hat meet s t he l i mi t s descr i bed i n Tabl e 1- 2 .

Any appl i cabl e condi t i ons not l i st ed above ar e expr essl y st at ed as par t of t hat

char act er i st i c . Envi r onment al char act er i st i cs ar e l i st ed i n Tabl e 1- 2 and Physi cal

char act er i st i cs ar e l i st ed i n Tabl e 1- 3 .

Char act er i st i c

	

Per f or mance Requi r ement

Def l ect i on Fact or

( Vol t s/ Di v)

Cal i br at i on Range

Gai n Rat i o Accur acy

Uncal i br at ed ( Var i abl e)

Ver t i cal Li near i t y

( 1 kHz squar e wave)

I nver t Def l ect i on Fact or

Rat i o

Common Mode Rej ect i on

Rat i o ( usi ng ADD, I NVERT)

Bandwi dt h ( 1 ps t o

50 ns/ di v)

AC Coupl ed Low-

Fr equency Bandwi dt h

SPECI FI CATI ONS

TABLE 1- 1

El ect r i cal Char act er i st i cs

VERTI CAL

5 mV/ Di v t o 5 V/ Di v i n 1, 2, 5 sequence .

Wi t hi n 2%wi t h AOR GAI N adj ust ed at

10 mV/ Di v .

Cont i nuousl y var i abl e; VARI ABLE ext ends

def l ect i on f act or t o at l east 12 . 5 VOLTS/ DI V

0 . 12 Di v or l ess expansi on or compr essi on

of a cent er scr een 2 Di v si gnal posi t i oned

anywher e wi t hi n t he t 4 di vi si on gr at i cul e ar ea .

1 : 1 wi t hi n 1%.

At l east 10: 1, do t o 50 MHz .

Dc t o 70 MHz .

10 Hz or l ess .



Char act e r i st i c

	

Per f or mance Requi r ement

Ri set i me ( ETD)

Over dr i ve Recover y

Maxi mum I nput Vol t age

DC Coupl ed ( DC+Peak AC)

AC Coupl ed ( DC+Peak AC)

I nput R and C

Resi st ance

Capaci t ance

Si gnal I sol at i on bet ween

Channel s ( 8 Di v Ref )

Noi se ( Ful l scal e =

10 . 24 Di vi si ons)

10 mV/ Di v t o 5 V/ Di v

5 mV/ Di v

Phase Mat ch Bet ween

Channel s

Sensi t i vi t y

AC Coupl ed

AC LF REJ

AC HF REJ

REV SEPT 82

TABLE 1- 1 ( CONT)

El ect r i cal Char act er i st i cs
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5 ns or l ess ( 6 di v . si gnal cent er ed on scr een) .

1 ms or l ess t o r ecover wi t hi n 1 di v wi t h

t he VOLTS/ DI V set at 5 mV and an over dr i ve

si gnal of ±1 . 5 V.

250 V, 1 kHz or l ess .

400 V, 1 kHz or l ess .

1 ML2±1%.

Appr oxi mat el y 20 pF .

100 : 1 up t o 20 MHz .

Mean val ue of 50 measur ement s t aken

at 0. 02 Di vi si on i ncr ement s .

55 dB Ful l Scal e/ RMS Noi se .

52 dB Ful l Scal e/ RMS Noi se .

2 Degr ees at 10 MHz .

TRI GGER

Tr i gger i ng

	

Mi ni mumVer t i cal Si gnal Requi r ed

Fr equency

Range I nt er nal Ext . Ext +10

30 Hz- 30 MHz

	

0 . 4 Di v

	

60 mV

30 MHz- 70 MHz I

	

1 . 0 Di v

	

I

	

150 mV

50 kHz- 30 MHz

	

0 . 4 Di v

	

60 mV

30 MHz- 70 MHz

	

1 . 0 Di v

	

150 mV

30 Hz- 30 kHz

	

~

	

0 . 4 Di v

	

~

	

60 mV

0 . 6 V

1 . 5 V

0 . 6 V

1 . 5 V

0 . 6 V
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DC

Char act er i st i c

Sensi t i vi t y

DC HF REJ

Max Si gnal

P- P AUTO

	

30 Hz- 200 Hz

200 Hz- 30 MHz

30 MHz- 70 MHz

Pr ogr ammed Tr i gger

Level s

Resol ut i on

Gai n Accur acy

Of f set

Range ( Nomi nal )

Posi t i on

Nor mal

ROLL ENV, ROLL AVE

Ext Tr i gger I nput

Resi st ance

Capaci t ance

Maxi mum I nput Vol t age

( DC + Peak AC)

TABLE 1- 1 ( CONT)

El ect r i cal Char act er i st i cs

Tr i gger i ng

Fr equency

Range

DC- 30 kHz

	

I

	

0 . 4 Di v

DC- 30 MHz

30 MHz- 70 MHz

Per f or mance Requi r ement

Mi ni mum Ver t i cal Si gnal Requi r ed

I nt er nal

0 . 4 Di v

1 . 0 Di v

±6 Di v

2 . 0 Di v

O. E Di v

1 . 2 Di v

0 . 05 Di v

Appr oxi mat el y 20 pF .

250 V ( 1 kHz or l ess) .

Ext .

60 mV

60 mV

150 mV

±1 . 0 V

300 mV

90 mV

200 mV

7 . 8 mV

±0 . 25 Di v I ±50 mV

±6 . 4 Di v

	

I

	

±1 . 0 V

- 1500 t o +10 Di v ( +0, - 1 sampl e i nt er val ) .

0 t o 10 Di v ( +0, - 1 sampl e i nt er val ) .

Ext +10

0 . 6 V

0 . 6 V

1 . 5 V

t 10 V

3 . 0 V

0 . 9 V

2 . 0 V

78 mV

±12%

±500 mV

±10 V

REV SEPT 82
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El ect r i cal Char act er i st i cs

Char act er i st i c

	

~ Per f or mance Requi r ement

Resol ut i on

Ver t i cal

	

I Nomi nal l y 0. 04 Di v .

Hor i zont al

	

TI ME/ DI V Poi nt s/ Wavef or m Resol ut i on

EXT, 20s- 500ps

	

1024

	

0 . 01 Di v .

200Ns- 2Ns

	

820

	

0 . 0125 Di v .

f ps- 50 ns

	

1024

	

0 . 01 Di v .

St or ed Ti mi ng Accur acy

DI GI TI ZER

Acqui si t i on Wi ndow

	

~ Nomi nal l y ±5 Di v f r om cent er gr at i cul e l i ne .

1 Cur sor

	

±0 . 1% of r eadi ng +0, - 1 sampl e i nt er val

±300 ps .

2 Cur sor s

	

~ t 0 . 1 %of r eadi ng ±600 ps.

Di gi t i zer Maxi mum Sampl e

	

140 megasampl es/ second .

Rat e

Di gi t i zi ng Modes

Equi val ent Ti me

	

~ 1 ps/ di v t hr ough 50 ns/ di v .

Ext ended Real - Ti me

	

~ 200 ps/ di v t o 2 ps/ di v .

Real - Ti me

	

~ 50 ms/ di v t o 500 ps/ di v .

Rol l

	

120 s/ di v t o 100 ms/ di v and EXTer nal CLOCK.

Ext er nal Cl ock

I nput Fr equency ( Max) <_10 kHz .

TTL

	

~ 55 Vpk .

REV SEPT 82
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Funct i ons I mpl ement ed

( As Per I EEE 488- 1978)

SH1

AH1

T5

L3

SR1

RL1

PPO

DC1

DT1

CO

TABLE 1- 1 ( CONT)

El ect r i cal Char act er i st i cs

Char act er i st i c

	

I

	

Per f or mance Requi r ement

GPI B I NTERFACE

Descr i pt i on :

Compl et e Sour ce Handshake .

Compl et e Accept or Handshake .

Tal k Funct i on Compl et e ( no secondar y addr essi ng) .

Li st en Funct i on Compl et e ( no secondar y addr essi ng) .

Compl et e Ser vi ce Request Capabi l i t y .

Compl et e Remot e/ Local Capabi l i t y .

No Par al l el Pol l Capabi l i t y .

Compl et e Devi ce Cl ear Capabi l i t y .

Compl et e Devi ce Tr i gger Capabi l i t y .

No Cont r ol l er Capabi l i t y .



Char act er i st i cs

Temper at ur e ( Ext er nal

Ambi ent Mai nf r ame

Temper at ur e)

Oper at i ng

St or age

Al t i t ude

Oper at i ng

Nonoper at i ng

Vi br at i on

Oper at i ng

Shock

Bench Handl i ng

Tr anspor t at i on

Vi br at i on and Bounce

( packaged pr oduct )

Dr op ( packaged pr oduct )

Char act er i st i cs

Net Wei ght

Di mensi ons

TABLE 1- 2

Envi r onment al Char act er i st i cs

I nf or mat i on

0 t o +40° C i n 7403N/ 7603 wi t hout f an .

( f an ki t i s avai l abl e)

0 t o +45° C i n ot her 7000- ser i es mai nf r ames .

- 55° C t o +75° C .

15, 000 f eet ( 4 . 6 Km) .

To 50, 000 f eet ( 15 . 2 Km) .

Test ed t o MI L- T- 288000 SECT . 4. 5 . 5 . 3 . 1

Type 2, Cl ass 5, St yl e E & F .

Test ed t o MI L- T- 288000 SECT . 4 . 5. 5 . 4 . 1

Type 2, Cl ass 5, St yl e E & F .

Test ed t o MI L- T- 288000 SECT . 4 . 5 . 5 . 4 . 3

Type 2, Cl ass 5, St yl e E & F .

Nat i onal Saf e Tr ansi t Associ at i on,

Pr eshi pment Test Pr ocedur e .

NSTA, PROJECT 1 A- B- 1 .

NSTA, PROJECT 1 A- B- 2.

TABLE 1- 3

Physi cal Char act er i st i cs

I nf or mat i on

Appr oxi mat el y 8 . 5 I b, 3 . 9 Kg .

See Fi gur e 1- 2 .

Gener al I nf or mat i on- 7D20
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The f ol l owi ng accessor i es ar e avai l abl e f or use wi t h t he 7D20 . Ref er t o t he t abbed

Accessor i es page at t he r ear of t he 7D20 Ser vi ce Manual f or mor e det ai l ed

i nf or mat i on .

STANDARD ACCESSORI ES

1 ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~- ~~~~ . Oper at or s Manual

1 ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~~~~~~ Ser vi ce Manual

For mor e det ai l ed i nf or mat i on, r ef er t o t he t abbed Accessor i es page at t he r ear of

t he 7D20 Ser vi ce Manual .

OPTI ONAL ACCESSORI ES ( not i ncl uded)

1 ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~~~- ~ . Ci r cui t - Boar d Ext ender

3 ea . . . . . . . . . . . . . . . . . . . . . . . 7000- ser i es Pl ug- I n Fl exi bl e Ext ender s

1 ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . I nt er nal GPI B Cabl e f or use wi t h

R7603 Opt i on 20



127- ~ 206

5. 00 I

	

8. 11

371

14. 60

Fi gur e 1- 2 . Di mensi onal Dr awi ng .

Gener al I nf or mat i on- 7D20

NOTE: TOP FI GURES ARE I N

MI LLI METERS ANDTHE

BOTTOMFI GURES ARE

I N I NCHES.
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OPERATI ON

OPERATI NG I NSTRUCTI ONS

For oper at i on, your 7D20 Pr ogr ammabl e Di gi t i zer must be pr oper l y i nst al l ed i n a

Tekt r oni x 7000- ser i es host mai nf r ame . I nst al l at i on i s expl ai ned i n t he Gener al

I nf or mat i on sect i on . Wavef or ms acqui r ed by your 7D20 ar e vi ewed i n t he

mai nf r ame di spl ay, al ong wi t h wavef or m i dent i f i cat i on, scal e f act or s, cur sor

measur ement s, and pr ompt i ng messages .

CONTROLS AND CONNECTORS

Al l cont r ol s f or oper at i ng your 7D20 Pr ogr ammabl e Di gi t i zer ar e l ocat ed on t he f r ont

panel of t he i nst r ument . Fi gur e 2- 1 shows t he f r ont panel and gi ves br i ef f unct i onal

descr i pt i ons of t he cont r ol s and connect or s . You mi ght f i nd i t usef ul t o mar k t hese

pages f or qui ck r ef er ence as you r ead t he i nst r uct i ons i n t hi s sect i on .

DI SPLAY

The 7D20 uses t he host mai nf r ame t o di spl ay i nf or mat i on . The r eadout associ at ed

wi t h t he 7D20 i s gener at ed wi t hi n t he 7D20, not i n t he r eadout ci r cui t r y of t he

mai nf r ame . The 7D20 di spl ay, shown i n Fi gur e 2- 2, gi ves t he VOLTS/ DI V and

TI ME/ DI V set t i ngs al ong wi t h i nf or mat i on about di spl ayed wavef or ms, t he cur sor

wavef or m, and t he cur sor measur ement s . Al so, PROMPTS and WARNI NGS ar e

gener at ed and di spl ayed . The t op t wo l i nes of t he r eadout gi ves cur r ent cont r ol

set t i ngs, pr ompt i ng, and war ni ng messages . The t wo l ower l i nes of t he r eadout gi ve

cur sor wavef or m i nf or mat i on.

Fol dout f or

7D20 Cont r ol s ~& Connect or s

Fi gur e 2- 1
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CH 1

	

POSI TI ON

1MS2 zovE

Vpk 5250V

1MSt 20pF
Vpk 5 250V

PROGRAMMABLE
DI GI TI ZER

Ac GND

VARI ABLE

VOLTS/ DI V

AC GND DC

4 4 OZ~=O

MEMORY DI SPLAY
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CURS IOWI WFMj
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` MOERI COUPLRNG SOURCE

2

	

4

	

6

	

VCMP
J

	

VPDN LEVEL

	

AUTD

	

LF REJ

	

CH 1

D

COPY

	

CSWREF

	

HMAG ALL

	

VS

	

~

	

NORM

	

HF REJ

	

CH 2

HOLD NEXT
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+SLOPE
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NDEP ALI GN

SET N
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ENV N
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ONLY
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1
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O®,
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I NPUT CONTROLS- CH 1 and CH 2

POSI TI ON- Ver t i cal l y posi t i ons t he i ncomi ng si gnal dur i ng di gi t i zi ng .

VOLTS/ DI V- Sel ect s cal i br at ed ver t i cal sensi t i vi t y f act or s . Vol t s/ Di v

r eadout i s di spl ayed on t he cr t of t he host mai nf r ame .

VARI ABLE VOLTS/ DI V- Pr ovi des cont i nuousl y var i abl e uncal i br at ed

AQR GAI N- Scr ewdr i ver adj ust ment f or adj ust i ng i nput gai n .

I NV ( CH 2 onl y- El ect r i cal l y i nver t s t he si gnal connect ed t o t he CH 2

i nput .

AOR MODE- These keys sel ect t he met hod of i nput t o t he di gi t i zer :

CH 1- ~1- Sel ect s CH 1 f or di gi t i zi ng i nt o wavef or m memor y 1 .

BOTH- Sel ect s bot h channel s f or si mul t aneous di gi t i zi ng i nt o t hei r

r espect i ve wavef or m memor i es .

ADD~1- Causes i nput si gnal s f r om bot h channel s t o be added

t oget her and di gi t i zed i nt o wavef or m memor y 1 .

CH 2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" 2- Sel ect s CH 2 f or di gi t i zi ng i nt o wavef or m memor y 2 .

MEMORY DI SPLAY

KEYS 1- 6- These keys sel ect t hei r r espect i ve wavef or m memor i es f or

di spl ay and ar e al so used f or maki ng sel ect i ons f r om t he var i ous

MEN U' s .

COPY- Al l ows you t o copy wavef or ms f r om one memor y t o anot her .

CSW- Al l ows you t o desi gnat e whi ch wavef or m memor y i s t he cur sor

wavef or m.

CSW REF- Shi f t f unct i on of t he CSW key al l ows you t o vi ew t he

REFer ence wavef or m when usi ng HMAG and VS.

I nput Connect or s- Bnc connect or s f or si gnal connect i on .

	

a1~- Cur sor 1 movement keys .

set t i ngs bet ween cal i br at ed st eps .

	

ALI GN- Shi f t f unct i on al i gns cur sor s on al l wavef or ms .

AC, GND, DC- These keys sel ect t he i nput coupl i ng .

	

I NDEP- Shi f t f unct i on al l ows t he cur sor s on t he cur sor wavef or m t o

move i ndependent l y of t he ot her wavef or ms .

REV SEPT 82

CURSORS

a2~- Cur sor 2 movement keys .

dON- Shi f t f unct i on t ur ns ON cur sor 2 .

DOFF- Shi f t f unct i on t ur ns OFF cur sor 2 .

CURSOR WFM ( CSW)

VXPDa- Ver t i cal l y expands t he cur sor wavef or m.

Oper at i ng I nst r uct i ons- 7D20

VCMP4- Ver t i cal l y compr esses t he cur sor wavef or m.

VPUP~- Moves t he cur sor wavef or m up and i s used as ver t i cal

separ at i on when t he r ef er ence wavef or m i s pr esent .

VPDNb- Moves t he cur sor wavef or m down and i s used as ver t i cal

separ at i on when t he r ef er ence wavef or m i s pr esent .

HMAG- Hor i zont al l y magni f i es t he cur sor wavef or m by a f act or of 10 .

HMAG ALL- Shi f t f unct i on hor i zont al l y magni f i es al l t he wavef or ms

by a f act or of 10 .

VS- Al l ows you t o di spl ay t he cur sor wavef or m ver sus anot her

wavef or m.

NOTE

VXPD, VCMP, VPUP, VPDN keys oper at e on HMAG and VS di spl ay of

t he cur sor wavef or m when t he REFer ence wavef or m i s di spl ayed

a/ t hough not i n HOLD. These keys wi l l al so oper at e wi t h wavef or ms 3

t hr ough 6 r egar dl ess of HOLD st at us . See Exer ci se 7 ( Get - Acquai nt ed

Exer ci ses) f or mor e i nf or mat i on.

f - Shi f t f unct i on key must be pr essed pr i or t o sel ect i ng any f unct i on

pr i nt ed i n or ange .

2- 3
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TRI GGERI NG

+SLOPE- Sel ect s posi t i ve sl ope f or t r i gger i ng when i l l umi nat ed . When

not i l l umi nat ed, - sl ope i s used .

	

aver aged N number of t i mes t hen ent er s HOLD mode .

LEVEL- Adj ust s t he t r i gger i ng l evel .

TRI G' D- I ndi cat or i l l umi nat es when wavef or m bei ng di gi t i zed i s

t r i gger ed .

SOURCE- These keys sel ect t he sour ce of t he t r i gger si gnal .

COUPLI NG- These keys sel ect t r i gger coupl i ng .

MODE- These keys ar e used t o sel ect t he t r i gger i ng mode, i ncl udi ng

HOLD NEXT .

a TRI G POS ~- Adj ust s t he t r i gger posi t i on wi t h r espect t o t he di spl ay

gr at i cul e f or pr et r i gger and post t r i gger oper at i on .

VECTOR- When i l l umi nat ed connect s adj acent dot s wi t h vect or s .

O

	

TI ME/ DI V- Sel ect s t he di gi t i zi ng r at es and EXT mode . Cont r ol set t i ng

appear s i n t he di spl ay .

HORI Z POSI TI ON- Adj ust s t he hor i zont al posi t i on of t he st or ed

di spl ayed wavef or ms .

DI SPLAY CAL- These scr ewdr i ver adj ust ment s cal i br at e t he 7D20

di spl ay t o mat ch t he host mai nf r ame .

I EEE STD 488 PORT- Al l ows connect i on t o GPI B.

SI GNAL PROCESSI NG

HOLD- St ops al l di gi t i zi ng and HOLDS t he cur r ent wavef or ms i n

memor y .

AVE- Causes t he wavef or ms) bei ng di gi t i zed t o be cont i nuousl y

aver aged .

ENV- Causes t he wavef or ms) bei ng di gi t i zed t o be cont i nuousl y

envel oped .

SET N- Set s t he val ue of N.

REV SEPT 82

SI GNAL PROCESSI NG ( cont )

AVE N- Shi f t f unct i on causes t he wavef or ms) bei ng di gi t i zed t o be

ENV N- Shi f t f unct i on causes t he wavef or ms) bei ng di gi t i zed t o be

envel oped N number of t i mes t hen ent er s HOLD mode .

MENU- Causes t he 7D20 menus) t o be di spl ayed .

GPI B

TEST- Shi f t f unct i on causes t he 7D20 TEST menus t o be di spl ayed .

EXT TRI G- Bnc connect or f or connect i on of ext er nal t r i gger si gnal .

ROS- Causes a ser vi ce r equest t o be asser t ed over t he GPI B .

ROS #f - Shi f t f unct i on per mi t s sel ect i on of 6 uni que SROevent codes .

I D- Pr oduces speci al GPI B menu f or sel ect i on of syst em par amet er s .

SRO- Key i l l umi nat es when ser vi ce r equest i s asser t ed over t he GPI B.

ADDR- Key i l l umi nat es when 7D20 i s addr essed t hr ough GPI B.

REMOTE ONLY- When i l l umi nat ed i ndi cat es t hat f r ont panel i s under

GPI B cont r ol . Local oper at i on l ocked out .

s

	

EXT CLOCK- Bnc connect or f or EXTer nal CLOCK si gnal i nput .

~

	

I nst r ument ser i al number .

Lat chi ng mechani sm. Pul l t o r el ease f r om mai nf r ame .

2- 5
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GRATI CULE LI NE #0

CH 1

	

CH 2

VOLTS/ DI V VOLTS/ DI V

DI SPLAYED

WAVEFORMS

LI NES 1 & 2

DI SPLAY
CURRENT

SETTI NGS

CURSOR 1

3857- 6A
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CURSOR

WAVEFORM

I NFORMATI ON

I y. YeSFa ` ~, ~~~Lf

TI ME/ DI V

SETTI NG

VOLTS/ DI V

OF CSW

CURSOR VOLTAGE

POSI TI ON FROM VZR

WI TH ~ OFF

Fi gur e 2- 2 . 7D20 Di spl ay.

TRI GGER

POSI TI ON

VERTI CAL
ZERO

TI ME/ DI V
REFERENCE

OF CSW

	

OF CSW

CURSOR TI ME

POSI TI ON FROM

TRI GGER POI NT

WI TH 4 OFF



GRATI CULE LI NE #0

CURSOR 1

CURSOR

WAVEFORM

I NFORMATI ON

READOUT SPACE

	

PROMPT AND

RESERVED FOR

	

WARNI NG MESSAGE

OTHER PLUG- I NS

	

FI ELD

~: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" " " ~i " " " "

®®~

	

~~ CURSOR 2
~~~©"

C~ cr m~~ m~~~

Fi gur e 2- 2 ( cont ) . 7D20 Di spl ay .

Oper at i ng I nst r uct i ons- 7D20

READOUT SPACE

	

VOLTAGE DI FFERENCE

	

TI ME DI FFERENCE

RESERVED FOR

	

BETWEEN CURSOR 1

	

BETWEEN CURSOR 1

OTHER PLUG- I NS

	

AND CURSOR 2

	

AND CURSOR 2

WI TH D ON

	

WI TH ~ ON

3857- 6B
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Oper at i ng I nst r uct i ons- 7D20

FUNCTI ON KEYS

The 7D20 f unct i on keys al l ow you t o per f or m a gr eat number of di f f er ent t asks . You

wi l l f i nd t hat some of t hese keys per f or m si mpl e on/ of f chor es whi l e ot her s do

some r at her el abor at e oper at i ons . Most keys i l l umi nat e when t hei r r espect i ve

f unct i on i s act i ve or sel ect ed; f or exampl e, i f memor y 3 i s bei ng di spl ayed, MEMORY

DI SPLAY key 3 wi l l st ay i l l umi nat ed . Some keys, l i ke t he COPY key wi l l bl i nk when i t

i s pr essed . Thi s i s an i ndi cat i on t hat t he 7D20 i s expect i ng you t o COPY a wavef or m

and i s wai t i ng f or your sel ect i on . A bl i nki ng key f unct i on al ways i s accompani ed by

a pr ompt message i n t he di spl ay r eadout except f or t he f key . Upon compl et i on of

such a pr ocess t he key bl i nki ng wi l l cease . The pr ompt message di sappear s when

anot her key i s used . Bl i nki ng key f unct i ons can be i nt er r upt ed and t her eby cancel l ed

by sel ect i ng any f unct i on not cal l ed f or by t he pr ompt .

St ewi ng keys per f or m yet anot her ki nd of j ob . I f you gi ve a si ngl e pr ess t o one of

t hese keys, f or i nst ance t he 1~ ( cur sor 1, r i ght movement key) , cur sor 1 wi l l move

t o t he next dat a poi nt t o t he r i ght . I f you pr ess and hol d t he same key, cur sor 1 wi l l

begi n cont i nuous and i ncr easi ngl y mor e r api d movement t o t he r i ght . Of cour se,

cur sor 1 wi l l st op when i t r eaches t he l i mi t of i t s t r avel .

No doubt you' ve not i ced t hat some keys ar e l abel ed wi t h an or ange col or . Thi s

i ndi cat es t hat t he f unct i on t hus l abel ed i s a shi f t f unct i on and r equi r es t hat you f i r st

pr ess t he f ( shi f t f unct i on) key bef or e t hat f unct i on can be sel ect ed or t ur ned of f .

ERROR MESSAGES

Some f unct i ons can be sel ect ed or used onl y when cer t ai n condi t i ons ar e met .

At t empt s t o do ot her wi se wi l l r esul t i n a war ni ng message bei ng di spl ayed i n t he

r eadout . An exampl e of such woul d be when you t r y t o use t he VPUP4 ( Ver t i cal

Posi t i on UP) key when t he cur sor wavef or m i s not i n HOLD. A compl et e l i st of

WARNI NGS and t hei r causes appear s i n t he Det ai l ed Oper at i ng I nst r uct i ons l at er i n

t hi s sect i on .



Oper at i ng I nst r uct i ons- 7D20

GET- ACQUAI NTED EXERCI SES

The f ol l owi ng pages cont ai n a ser i es of exer ci ses t hat wi l l acquai nt you wi t h t he

f r ont panel ( l ocal ) oper at i on of your 7D20 . Bef or e you st ar t you shoul d car ef ul l y

r evi ew t he CONTROLS, CONNECTORS and DI SPLAY i nf or mat i on gi ven i n Fi gur es 2-

1 and 2- 2 .

I n gener al , t he 7D20 Pr ogr ammabl e Di gi t i zer al l ows you t o di gi t i ze wavef or m

si gnal s t hr ough t wo i nput channel s wi t hout compr omi si ng t he r ecor d l engt h and t he

sampl i ng r at e . These i nput s can be di gi t i zed i ndi vi dual l y or si mul t aneousl y . The

anal og si gnal i nf or mat i on i s cl ocked t hr ough CCDs ( char ge coupl ed devi ces) t hen

conver t ed t o di gi t al i nf or mat i on and st or ed i n t he appr opr i at e memor y of t he 7D20 .

Wavef or m dat a i s al ways r ead f r om t he 7D20 memor y f or di spl ay . The 7D20

cont ai ns si x memor i es f or wavef or m st or age and al l si x can be di spl ayed

i ndi vi dual l y, i n any combi nat i on . Fur t her , t he cur sor wavef or m ( whi ch can be any of

t he si x) can be ver t i cal l y expanded or compr essed, hor i zont al l y magni f i ed, posi t i oned

up or down i n t he di spl ay, and di spl ayed ver sus anot her wavef or m. The f ol l owi ng

exer ci ses i l l ust r at e how t hese f unct i ons oper at e .

PRELI MI NARY SET- UP

Bef or e you begi n t he Get - Acquai nt ed Exer ci ses t her e ar e a f ew pr el i mi nar y

consi der at i ons . Fi r st , your 7D20 must be pr oper l y i nst al l ed i n a Tekt r oni x 7000-

ser i es host mai nf r ame as descr i bed i n Sect i on 1- Gener al I nf or mat i on . When usi ng

t he 7D20 i n 4- compar t ment mai nf r ames, t he pr ef er r ed i nst al l at i on posi t i on i s i n t he

t hr ee r i ght compar t ment s si nce t hi s keeps t he l ef t ver t i cal posi t i on avai l abl e f or

usi ng ot her 7000- ser i es pl ug- i ns such as t he 7D11 Di gi t al Del ay Uni t , t he 7D15

Count er / Ti mer , or t he 7D13A Di gi t al Mul t i met er . Ver t i cal pl ug- i n uni t s can al so be

used i n t hi s conf i gur at i on by connect i ng t o t he VERT SI G OUT connect or on t he r ear

of t he host mai nf r ame. The Appl i cat i ons Sect i on 5 gi ves an exampl e of usi ng t he

7A13 Ampl i f i er uni t wi t h t he 7D20 . Readout di spl ay space i s r eser ved f or use wi t h

ot her pl ug- i ns as shown i n Fi gur e 2- 2 . Set t he 4- compar t ment mai nf r ame t o sel ect

t he r i ght ver t i cal channel and B t i me base . Set t he 3- compar t ment mai nf r ame t o

sel ect t he l ef t ver t i cal channel . Tur n on t he host mai nf r ame power swi t ch t o power -

up t he 7D20 . Adj ust t he mai nf r ame cont r ol s f or a good vi ewabl e di spl ay . Dur i ng t he

f i r st f ew seconds af t er you t ur n i t on, t he 7D20 aut omat i cal l y goes t hr ough a ser i es

of i nt er nal sel f - t est s . The di spl ay wi l l f l ash and t he f r ont panel keys wi l l i l l umi nat e

dur i ng t he sel f t est per i od . I f al l i s wel l at t he concl usi on of i t s sel f - t est " " SELFTEST

PASS" " wi l l appear i n t he mai nf r ame di spl ay as shown i n Fi gur e 2- 3 . I f al l i s not wel l

t he 7D20 t el l s you wher e t o l ook f or t he pr obl em. Ref er t o t he Det ai l ed Oper at i ng

I nst r uct i ons f or mor e i nf or mat i on about sel f t est .
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Fi gur e 2- 3 . Power - up SELFTEST PASS di spl ay .

DI SPLAY CALI BRATI ON

Fi gur e 2- 4 . DI SPLAY CAL adj ust ment s .

3857- 7

Assumi ng t hat t hi s i s t he f i r st t i me your 7D20 has been oper at ed i n t he mai nf r ame

i n whi ch you nowhave i t i nst al l ed, i t i s necessar y at t hi s poi nt t o adj ust t he 7D20 t o

compensat e f or t he cal i br at i on t ol er ance of t he host mai nf r ame usi ng t he

adj ust ment s shown i n Fi gur e 2- 4 . These oper at or adj ust ment s af f ect onl y t he 7D20

di spl ay and i n no way af f ect i t s di gi t i zi ng accur acy or abi l i t i es . Al l ow t he 7D20 and

t he host mai nf r ame t o war m- up f or about 20 mi nut es t o ensur e t hat t he

t emper at ur e has st abi l i zed bef or e per f or mi ng t he f ol l owi ng pr ocedur e .



DI SPLAY ADJUSTMENT PROCEDURE

St ep 1

	

Pr ess MENU, t hen pr ess MEMORY DI SPLAY key 3 t o sel ect t he DI SPLAY

CAL PATTERN f r om t he MASTER MENU( Fi g . 2- 51 . Once t he DI SPLAY CAL

PATTERN i s sel ect ed t he di spl ay wi l l appear si mi l ar t o t hat shown i n

Fi gur e 2- ( i . You may f i nd i t necessar y t o adj ust t he TRACE ROTATI ON

cont r ol on t he host mai nf r ame t o make t he ver t i cal and hor i zont al l i nes of

t he DI SPLAY CAL PATTERN par al l el wi t h t hose of t he di spl ay gr at i cul e .

- 1v

	

. s 11
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TAST ~R
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Fi gur e 2- 5 . 7D20 MASTER MENU.

Fi gur e 2- 6 . 7D20 DI SPLAY CAL PATTERN.

Oper at i ng I nst r uct i ons- 7D20
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St ep 2

	

Adj ust t he HORI Z CTR ( hor i zont al cent er ) cont r ol t o br i ng t he l ef t edge of

t he DI SPLAY CAL PATTERN i n al i gnment wi t h gr at i cul e l i ne 1 of t he

di spl ay as shown i n Fi gur e 2- 7 ( l ef t - most gr at i cul e l i ne i s 0) .

Fi gur e 2- 7. Adj ust HOR12 CTR.

A

c

i
i ~MA~~

	

~ LN

Fi gur e 2- 8. Adj ust HORI Z GAI N.

3857- 15

St ep 3

	

Adj ust t he HORI Z GAI N ( hor i zont al gai n) cont r ol t o br i ng t he r i ght edge of

t he DI SPLAY CAL PATTERN i nt o al i gnment wi t h ver t i cal gr at i cul e l i ne 9 of

t he di spl ay as shown i n Fi gur e 2- 8 . These adj ust ment s ar e i nt er act i ve and

you may need t o wor k back and f or t h bet ween t hem t o opt i mi ze pat t er n

and gr at i cul e al i gnment .

3857- 16



St ep 4 Adj ust t he VERT CTR ( ver t i cal cent er ) and VERT GAI N ( ver t i cal gai n)

cont r ol s t o al i gn t he upper and l ower hor i zont al edges wi t h hor i zont al

l i nes 1 and 7 of t he di spl ay gr at i cul e as shown i n Fi gur e 2- 9 ( bot t om

gr at i cul e l i ne i s 0) . As wi t h t he HORI Z CTR and HORI Z GAI N cont r ol s,

t hese ver t i cal adj ust ment s ar e i nt er act i ve and may r equi r e t hat you wor k

back and f or t h bet ween t hem t o opt i mi ze t hi s adj ust ment .

Fi gur e 2- 9 . Adj ust VERT CTR and VERT GAI N.

St ep 5

	

Adj ust t he VECT LI N ( Vect or Li near i t y) cont r ol t o cl ose t he cr ossi ng pat t er n

i n t he DI SPLAY CAL t est pat t er n as shown i n Fi gur e 2- 10 . Thi s wi l l

opt i mi ze t he vect or di spl ay by compensat i ng f or t he del ay l i ne l engt h of

t he host mai nf r ame .

Fi gur e 2- 1 0 . Adj ust VECT LI N.

Oper at i ng I nst r uct i ons- 7D20

3857- 7 7

3857- 78
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St ep 6

	

When you ar e sat i sf i ed t he di spl ay i s pr oper l y al i gned wi t h t he gr at i cul e

and t he vect or di spl ay i s adequat el y compensat ed as shown i n Fi gur e 2-

11, pr ess MEMORY DI SPLAY key 6 t o r et ur n t he MASTER MENU t o t he

di spl ay . Pr ess t he MENU key t o ext i ngui sh t he MENU di spl ay and pr oceed

wi t h t he f ol l owi ng i nst r uct i ons .

MENU

	

The key i l l umi nat es and t he

MASTER MENU appear s i n

t he di spl ay .

6 ~MAB~f MENt !

I _

Fi gur e 2- 11 . Cor r ect l y adj ust ed DI SPI AY CAL PATTERN.

I NI TI ALI ZE

When t he 7D20 i s power ed up, i t wi l l t hen r e- est abl i sh t he cont r ol set t i ngs i t

r emember s f r om when i t was l ast t ur ned of f . I gnor e t hese set t i ngs and use t he

I NI TI ALI ZE r out i ne i ncl uded i n t he 7D20 MENU especi al l y f or t hese " Get -

Acquai nt ed Exer ci ses" . A f ul l l i st of t he I NI TI ALI ZE set t i ngs i s gi ven i n t he Det ai l ed

Oper at i ng por t i on of t hi s sect i on . To I NI TI ALI ZE, pr oceed wi t h t he f ol l owi ng :

Pr ess Remar ks

	

Di spl ay

3857- 19

3857- 8



Pr ess Remar ks

	

Di spl ay

MENU

	

Tur ns of f t he di spl ayed

UTI LI TI ES menu . The MENU

key wi l l ext i ngui sh .

NOTE

Oper at i ng I nst r uct i ons- 7D20

4

	

Sel ect s t he UTI LI TI ES menu

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

"

whi ch appear s i n t he

di spl ay .

~~" ~~~~~~~I
3857- 9

5

	

Sel ect s t he I NI T FRONT

	

"

PANEL r out i ne f r om t he

	

r

UTI LI TI ES menu and

i ni t i al i zes t he 7D20 . On

power up, t he 7D20

r emember s i t s cont r ol

set t i ngs f r om when i t was

	

"
©l ast t ur ned of f . I ni t i al i ze set s

t he 7D20 t o a known st at e

	

®_®®~~®®®

f or t he pur pose of our " Get -

Acquai nt ed Exer ci ses . " ' 3857- 10

See " " Menu Funct i ons' " i n t he Det ai l ed Oper at i ng I nst r uct i ons f or a

compr ehensi ve l i st of t he l Nl T FRONT PANEL pr edet er mi ned cont r ol

set t i ngs .
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OBTAI NI NG A WAVEFORM DI SPLAY

Af t er i ni t i al i zat i on your 7D20 i s set t o acqui r e si gnal s at t he channel 1 i nput

connect or and t o di spl ay t he cont ent s of memor y 1 . I ni t i al i zat i on al so sel ect s t he

wavef or m i n memor y 1 as t he cur sor wavef or m, whi ch si mpl y means t he wavef or m

t hat has t he cur sor s on i t . I n t he 7D20, t he cur sor wavef or m i s al ways di spl ayed .

A si ne wave wi l l be used f or most of t he Get - Acquai nt ed Exer ci ses so adj ust your

si ne- wave gener at or t o out put a 1- kHz, 4- vol t si gnal and connect t hi s si gnal t o t he

CH 1 i nput connect or of t he 7D20 . The si gnal shoul d be vi si bl e i n t he di spl ay as

soon as you have i t connect ed . Use t he CH 1 POSI TI ON cont r ol t o ver t i cal l y cent er

t he di spl ayed si ne wave about t he cent er gr at i cul e l i ne and make sur e t he CAL

var i abl e vol t s/ di v) cont r ol i s i n i t s cal i br at ed det ent posi t i on . The HORI Z POSI TI ON

cont r ol al so has a cal i br at ed det ent posi t i on whi ch hor i zont al l y cent er s t he

wavef or m. Make sur e t hi s cont r ol i s al so i n i t s det ent posi t i on . I f necessar y, adj ust

t he si gnal gener at or out put ampl i t ude f or 4 di vi si ons of si gnal di spl ay . Af t er pr oper

adj ust ment t he di spl ay shoul d appear as shown i n Fi gur e 2- 12 .

Fi gur e 2- 1 2 . Si ne- wave di spl ay .

3857- 20
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EXERCI SES

Oper at i ng I nst r uct i ons- 7D20

The exer ci ses on t he f ol l owi ng pages wi l l acquai nt you wi t h t he basi c, f r ont panel

l ocal ) oper at i on of your 7D20 Pr ogr ammabl e Di gi t i zer . Each exer ci se begi ns wi t h

t he si ne- wave si gnal di spl ayed exact l y as at t he end of t he pr el i mi nar y set - up

i nst r uct i ons whi ch you have j ust compl et ed . You can go f r om t hi s i ni t i al i zed poi nt t o

t he begi nni ng of any of t he f ol l owi ng Get - Acquai nt ed Exer ci ses .

I NDEX

1 . USI NG THE VERTI CAL CONTROLS . . . . . . . . . . . . . . . . . . . . . . . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2- 17

2 . USI NG THE AQR ( ACQUI RE) MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ~ ~ ~ ~ ~ ~ 2- 22

3 . USI NG THE WAVEFORM MEMORY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ~ - ~ ~ 2- 24

4 . CHANGI NG THE DESI GNATED CURSOR WAVEFORM . . . . . . . . . . . . . . . . . 2- 28

5 . HOLDI NG A WAVEFORM I N MEMORY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2- 31

6 . USI NG THE CURSORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~~~~~~- - ~~~~~~~~~ 2- 32

7 . USI NG THE CURSOR WAVEFORM DI SPLAY MODI FI ER KEYS . . . . . . . . . 2- 42

8 . USI NG THE AVERAGE AND ENVELOPE FUNCTI ONS AND SET N . . . . . 2- 67

9 . DI GI TI ZI NG MODES AND THE TI ME/ DI V CONTROL . . . . . . . . . . . . . . . . . . . 2- 72

10 . SETTI NG THE TRI GGER POSI TI ON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ - ~ ~ ~ ~ 2- 74

11 . USI NG THE HOLD NEXT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~~~~~~~~~~~~~~~ 2- 77

12 . USI NG THE EXTERNAL CLOCK . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2- 79

EXERCI SE 1

USI NG THE VERTI CAL CONTROLS

So t hat you may st ar t at any of t he 12 Get - Acquai nt ed Exer ci ses, t he I ni t i al i zat i on

f eat ur e has been used as necessar y t o set f r ont - panel cont r ol set t i ngs t o a known

st at e by a si ngl e sel ect i on of I NI T FRONT PANEL f r om t he UTI LI TI ES menu ( r ef er t o

t he l i st of pr edet er mi ned set t i ngs i n t he Det ai l ed Oper at i ng I nst r uct i ons under Menu

Funct i onsj . Under nor mal appl i cat i ons i t i s not necessar y t o use t he I ni t i al i zat i on

f eat ur e, but i t may be hel pf ul .

Thi s exer ci se demonst r at es t he cont r ol s associ at ed wi t h t he 7D20 ver t i cal i nput

f unct i ons shown i n Fi gur e 2- 13 . Si nce channel 1 and channel 2 ver t i cal cont r ol s

f unct i on i dent i cal l y ( except f or t he channel 2 I NV f unct i onj , onl y t he cont r ol s f or

channel 1 wi l l be di scussed . Bef or e you begi n, make sur e t he 7D20 i s

" I NI TI ALI ZED" and t he 1 kHz si ne wave i s connect ed t o t he CH 1 i nput connect or as

descr i bed i n t he PRELI MI NARY SET- UP I NSTRUCTI ONS, t hen` pr oceed wi t h t he

f ol l owi ng exer ci ses .

2- 17
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Fi gur e 2- 1 3 . Ver t i cal cont r ol s .



SETTI NG THE I NPUT COUPLI NG

The 7D20 al l ows t hr ee choi ces f or set t i ng t he i nput coupl i ng .

Pr ess Remar ks

AC DC

	

These keys sel ect t he i nput coupl i ng f or CH 1 . I ni t i al i zat i on set s t he

GND

	

7D20 f or AC coupl i ng so t he AC key i s i l l umi nat ed when you begi n .

Al t er nat el y pr ess t hese keys and not i ce t hat t he pr essed key

i l l umi nat es and t he pr evi ousl y i l l umi nat ed key ext i ngui shes . These

keys ar e mut ual l y excl usi ve so onl y one can be sel ect ed at a t i me .

Not i ce t oo as you al t er nat el y pr ess t hese keys, t he ef f ect t hat each

has on t he di spl ayed wavef or m. The next exer ci se shows how t o use

GND i nput coupl i ng t o set t he VZR ( ver t i cal zer o r ef er encel .

HOWTO SET THE VZR ( Ver t i cal Zer o Ref er ence)

The 7D20 uses cur sor s t o make measur ement s on t he wavef or ms . Cur sor 1 i s

al ways on but cur sor 2 can be t ur ned of f or on as needed . I n or der f or t he cur sor s t o

be accur at e t hey must be r ef er enced t o gr ound or zer o vol t s . Thi s i s cal l ed t he

ver t i cal ( zer o) r ef er ence l evel , VZR. The VZR r eadout i ndi cat es wher e t he zer o l evel

i s i n di vi si ons f r om cent er scr een .

Upon i ni t i al i zat i on, t he VZR i s est abl i shed t o be t he cent er of t he 7D20 di spl ay . You

can change t hi s appr oxi mat el y 5 di vi si ons ( pl us or mi nus) f r om t he cent er posi t i on

as shown bel ow.
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Pr ess Remar ks

	

Di spl ay
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GND

	

When you pr ess GND t hi s

t i me you' l l not i ce t he VZR

r eadout changes agai n . Be

cause you moved t he CH 1

POSI TI ON cont r ol i n t he

pr ecedi ng st ep, you al so

changed t he zer o r ef er ence .

AC

	

Thi s est abl i shes t he VZR at

t he l ast posi t i on of t he CH 1 . _~_ . __
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NOTE

3857- 169

To set t he VZR r ef er ence at any t i me si mpl y pr ess GND, t hen r et ur n t o ei t her AC or

DC. The POSI TI ON cont r ol shoul d not be changed wi t hout r epeat i ng t hi s pr ocess .

The VZR val ue i s onl y used by t he si ngl e ver t i cal cur sor r eadout and t o

est abl i sh a r ef er ence f or dat a t r ansf er r ed over t he GPl B.
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EXERCI SE 2
USI NG THE AaR ( ACaUI RE) MODE

So t hat you may st ar t at any of t he 12 Get - Acquai nt ed Exer ci ses, t he I ni t i al i zat i on

f eat ur e has been used as necessar y t o set f r ont - panel cont r ol set t i ngs t o a known

st at e by a si ngl e sel ect i on of I NI T FRONT PANEL f r om t he UTI LI TI ES menu ( r ef er t o

t he l i st of pr edet er mi ned set t i ngs i n t he Det ai l ed Oper at i ng I nst r uct i ons under Menu

Funct i ons) . Under nor mal appl i cat i ons i t i s not necessar y t o use t he I ni t i al i zat i on

f eat ur e, but i t may be hel pf ul .

These f our keys ( see Fi g . 2- 15~ cont r ol t he way your 7D20 acqui r es si gnal s f or

di gi t i zi ng . These ar e mut ual l y excl usi ve f unct i ons so onl y one can be sel ect ed at any

one t i me . Upon i ni t i al i zat i on, t he 7D20 i s set t o acqui r e si gnal s pr esent at t he CH 1

i nput connect or as i ndi cat ed by t he i l l umi nat i on of t he CH 1 AOR MODE key .

Connect t he 1 kHz 4 V P- P si ne wave t o channel 1 and connect t he t r i gger out put

( squar e wave) f r om your si gnal gener at or , i f so equi pped, t o channel 2 . I f a t r i gger

si gnal i s not avai l abl e, choose some ot her t i me r el at ed si gnal . I ni t i al i ze t he 7D20

usi ng t he UTI LI TI ES menu . Sel ect 2 vol t s/ di v on Channel s 1 and 2 .

Fi gur e 2- 1 5 . AOR MODE keys .



CHANGI NG THE VERTI CAL SENSI TI VI TY ( VOLTS/ DI V)

I ni t i al i zat i on set s t he ver t i cal sensi t i vi t y t o 1 vol t / di v as i ndi cat ed i n t he di spl ay

r eadout . The VOLTS/ DI V cont r ol al l ows you t o sel ect t he ver t i cal sensi t i vi t y of t he

7D20 i n vol t s per di vi si on . Sl owl y r ot at e t he VOLTS/ DI V cont r ol and obser ve t he

ef f ect t hi s has on t he di spl ayed wavef or m. Not i ce t oo t hat each change i s i ndi cat ed

i n t he t op l i ne of t he di spl ay r eadout . As t he VOLTS/ DI V cont r ol i s r ot at ed i n t he

count er cl ockwi se di r ect i on t he Ver t i cal sensi t i vi t y can be decr eased t o a mi ni mum

of 5 V/ di v . Rot at i on of t he cont r ol i n a cl ockwi se di r ect i on i ncr eases t he ver t i cal

sensi t i vi t y, i n a 1, 2, 5 sequence t o a maxi mum of 5 mV/ di v . Rot at i ng t he

VOLTS/ DI V cont r ol beyond ei t her t he mi ni mum or maxi mum set t i ng wi l l have no

f ur t her ef f ect on t he ver t i cal sensi t i vi t y or t he di spl ayed sensi t i vi t y set t i ng . Ret ur n

t he ver t i cal sensi t i vi t y t o 1 vol t / di vi si on .

USI NG THE VARI ABLE VOLTS/ DI V CONTROL

Thi s cont r ol al l ows you t o decr ease t he ver t i cal sensi t i vi t y f r om i t s cur r ent set t i ng .

Rot at e t he knob count er cl ockwi se ( out of i t s cal i br at ed det ent posi t i on) and not i ce

t hat a > si gn appear s i n t he di spl ay r eadout next t o t he VOLTS/ DI V set t i ng as

shown i n Fi gur e 2- 14 . Thi s i ndi cat es t hat t he ver t i cal at t enuat i on i s now

uncal i br at ed and i s gr eat er t han t he di spl ayed VOLTS/ DI V set t i ng . Obser ve t hat t he

ver t i cal sensi t i vi t y cont i nues t o decr ease as you r ot at e t he VARI ABLE VOLTS/ DI V

cont r ol and not i ce t he ef f ect t hi s has on t he di spl ayed wavef or m. Ret ur n t he cont r ol

( by r ot at i ng cl ockwi se) t o i t s det ent posi t i on and not e t hat t he > symbol di sappear s

f r om t he di spl ay .

VARI ABLE

VOLTS/ DI V

I NDI CATI ON
m i ~ .

osu ~

	

r POS e

CSW~ 1 - ; .
~ . . , .

	

- 1 . 8

	

VZR k . 2

i

	

i

	

; V. ~1 . 9~V. _. .

	

T . _g0 . . 0H8

Fi gur e 2- 14. VARI ABLE VOLTS/ DI V r eadout .
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Op er at i ng I nst r uct i ons- 7D20

So t hat you may st ar t at any of t he 12 Get - Acquai nt ed Exer ci ses, t he I ni t i al i zat i on

f eat ur e has been used as necessar y t o set f r ont - panel cont r ol set t i ngs t o a known

st at e by a si ngl e sel ect i on of I NI T FRONT PANEL f r om t he UTI LI TI ES menu ( r ef er t o

t he l i st of pr edet er mi ned set t i ngs i n t he Det ai l ed Oper at i ng I nst r uct i ons under Menu

Funct i ons . Under nor mal appl i cat i ons i t i s not necessar y t o use t he I ni t i al i zat i on

f eat ur e, but i t may be hel pf ul .

These f our keys ( see Fi g . 2- 15) cont r ol t he way your 7D20 acqui r es si gnal s f or

di gi t i zi ng . These ar e mut ual l y excl usi ve f unct i ons so onl y one can be sel ect ed at any

one t i me . Upon i ni t i al i zat i on, t he 7D20 i s set t o acqui r e si gnal s pr esent at t he CH 1

i nput connect or as i ndi cat ed by t he i l l umi nat i on of t he CH 1 AOR MODE key .

Connect t he 1 kHz 4 V P- P si ne wave t o channel 1 and connect t he t r i gger out put

( squar e wave) f r om your si gnal gener at or , i f so equi pped, t o channel 2 . I f a t r i gger

si gnal i s not avai l abl e, choose some ot her t i me r el at ed si gnal . I ni t i al i ze t he 7D20

usi ng t he UTI LI TI ES menu . Sel ect 2 vol t s/ di v on Channel s 1 and 2 .

EXERCI SE 2

USI NG THE AaR ( ACQUI RE) MODE

Fi gur e 2- 1 5 . AOR MODE keys .
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BOTH

	

Sel ect s bot h channel s ( CH 1

and CH 2) f or di gi t i zi ng and

st or es t he di gi t i zed

wavef or ms i n wavef or m

memor i es 1 and 2 r espect -

i vel y . Posi t i on t he squar e

wave t o t he l ower hal f of t he

di spl ay usi ng t he CH 2

POSI TI ON cont r ol .

CH 2y2

	

Sel ect s onl y t he channel 2

i nput f or di gi t i zi ng . The key

i l l umi nat es upon sel ect i on

and t he wavef or m pr esent

at t he CH 2 i nput connect or

i s di gi t i zed i nt o wavef or m

memor y 2 . Not i ce t hat t he

t r i gger sour ce of t he t i me

base has been aut omat i cal -

l y changed t o channel 2 .

Thi s wi l l occur any t i me

MODE has been sel ect ed as

t he t r i gger sour ce .

~8W". 1

	

2V ~

	

l w8-

	

-

	

VCR - 1 . 2
~i 2~0 OwV :

	

T~- 90 . 0JS

Oper at i ng I nst r uct i ons- 7D20

r 2~~ z~ . r l . s
OSW 12

	

TPOS 0

osWi i

	

_

" ~~

	

.

	

. .

be added t oget her and t he

r esul t st or ed i n wavef or m

	

I - I ~fmemor y 1 . Not i ce t he r esul t

of addi ng t he squar e wave

wi t h t he si ne wave .

2- 23



Oper at i ng I nst r uct i ons- 7D20

So t hat you may st ar t at any of t he 12 Get - Acquai nt ed Exer ci ses, t he I ni t i al i zat i on

f eat ur e has been used as necessar y t o set f r ont - panel cont r ol set t i ngs t o a known

st at e by a si ngl e sel ect i on of I NI T FRONT PANEL f r om t he UTI LI TI ES menu ( r ef er t o

t he l i st of pr edet er mi ned set t i ngs i n t he Det ai l ed Oper at i ng I nst r uct i ons under Menu

Funct i ons) . Under nor mal appl i cat i ons i t i s not necessar y t o use t he I ni t i al i zat i on

f eat ur e, but i t may be hel pf ul .

Your 7D20 cont ai ns si x memor y r egi st er s devot ed t o t he st or age of wavef or m dat a .

MEMORY DI SPLAY keys ar e shown i n Fi gur e 2- 16 . Wavef or ms ar e di gi t i zed i nt o

memor i es 1 and 2 and can be copi ed f r om t hese memor i es t o any of t he ot her s . The

memor i es can be di spl ayed or not as you wi sh, except t hat one of t he si x

memor i es must be desi gnat ed t he cur sor wavef or m memor y and i s al ways

2- 24

EXERCI SE 3

USI NG THE WAVEFORM MEMORY

Fi gur e 2- 16 . MEMORY DI SPLAY keys .

1

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Fi gur e 2- 17 . Si ne- wave di spl ay .
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di spl ayed . I ni t i al i zat i on set s t he 7D20 t o di gi t i ze si gnal i nf or mat i on i nt o wavef or m

memor y 1 and al so est abl i shes wavef or m memor y 1 as t he cur sor wavef or m. The

si ne- wave si gnal i s cur r ent l y vi si bl e i n t he di spl ay ( see Fi g . 2- 17) and MEMORY

DI SPLAY key 1 i l l umi nat ed . Because of i ni t i al i zat i on, wavef or m memor y 1 i s t he

onl y memor y t hat cont ai ns wavef or m dat a at t hi s t i me . The ot her memor i es ( 2

t hr ough 6) have no st or ed dat a and, i f sel ect ed f or di spl ay, wi l l show a cent er

hor i zont al l i ne.

COPYI NG AND DI SPLAYI NG A WAVEFORM

Wavef or ms can be copi ed f r om one memor y t o any ot her so l ong as you ar e not

di gi t i zi ng i nt o t he r ecei vi ng memor y . Af t er i ni t i al i zi ng, because dat a i s acqui r i ng

wavef or m memor y 1, you cannot copy i nt o wavef or m memor y 1 ~at t hi s t i me ( t he

HOLD f unct i on t er mi nat es t he di gi t i zi ng pr ocess . For now, however , t he si ne- wave

si gnal bei ng di gi t i zed i nt o channel 1 can be copi ed f r om wavef or m memor y 1 i nt o

any of t he ot her memor i es . When a wavef or m i s copi ed, al l t he acqui r e and di spl ay

condi t i ons ar e copi ed t oo, t he memor y bei ng copi ed i nt o i s over wr i t t en and cl ear ed

of any pr evi ous dat a . The f ol l owi ng shows how t o copy a wavef or m i nt o anot her

memor y and t hen di spl ay t he copi ed wavef or m. I ni t i al i ze t he 7D20 t hen :

Pr ess Remar ks

	

Di spl ay

COPY

	

The COPY key wi l l begi n t o

bl i nk and a pr ompt appear s

i n t he di spl ay . The l ef t most

# si gn i n t he pr ompt al so

wi l l bl i nk . A bl i nki ng key or

pr ompt i ndi cat es t hat a

command r equi r i ng addi -

t i onal keypushes i s i n

pr ocess . The 7D20 i s

cur r ent l y wai t i ng f or you t o

ent er t he number of t he

wavef or m memor y you

wi sh t o copy .

~

	

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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DSY 1
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CSY 1
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Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

3

	

Tel l s t he 7D20 t o copy

wavef or m memor y 1 i nt o

wavef or m memor y 3 and

compl et es t he copy pr ocess .

( You coul d have copi ed t he

wavef or m i nt o any of t he

ot her f i ve memor i es of t he

7D20 . ) At t hi s poi nt memor y

3 cont ai ns a copy of t he

si ne- wave si gnal bei ng

acqui r ed i nt o channel 1 .

The pr ompt now r eads as

shown and t he COPY key

l i ght goes out . However , t he

cont ent of wavef or m

memor y 3 i s not yet

di spl ayed .

3

	

The 3 key i l l umi nat es, t he

copy pr ompt di sappear s,

and t he di spl ay changes t o

i ndi cat e t hat wavef or m 3 i s

bei ng di spl ayed. Thi s wi l l be

di f f i cul t t o see, however ,

because t he wavef or m i n

memor y 3 was copi ed i n t he

same posi t i on as t he

or i gi nal wavef or m i n

memor y 1 . Consequent l y,

t he t wo wavef or ms now

over l ap i n t he di spl ay .

Separ at e t he di spl ayed

wavef or ms by t ur ni ng t he

CH 1 POSI TI ON cont r ol t o

ver t i cal l y r eposi t i on t he

si gnal bei ng di gi t i zed i nt o

wavef or m memor y 1 .

2- 26

You can di spl ay t he

cont ent s of any of t he si x

wavef or m memor i es j ust by

pr essi ng t he appr opr i at e

MEMORY DI SPLAY keys .

Li kewi se, you can r emove

any wavef or m ( except t he

cur sor wavef or m) f r om t he

di spl ay by pr essi ng t he

appr opr i at e MEMORY

DI SPLAY key a second t i me .

i v
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Oper at i ng I nst r uct i ons- 7D20

A NOTE ABOUT THE DSW~Di Spl ayed Wavef or ms) ORDER

The DSWr eadout or der i s det er mi ned by t he ver t i cal posi t i on of t he f i r st dat a poi nt s

of t he di spl ayed wavef or ms. Not i ce as you ver t i cal l y r eposi t i on wavef or m 1 so i t s

f i r st dat a poi nt i s above t he f i r st dat a poi nt of wavef or m 3, t he DSWr eadout l i st s

wavef or m 1 f i r st . i f you ver t i cal l y posi t i on t he l ust dat a poi nt of wavef or m 1 bel ow

t he f i r st dat a poi nt on wavef or m 3, t he DSWr eadout changes t o l i st wavef or m 3

f i r st .



Oper at i n g I nst r uct i ons- 7 D20

EXERCI SE 4

CHANGI NG THE DESI GNATED

CURSOR WAVEFORM

So t hat you may st ar t at any of t he 12 Get - Acquai nt ed Exer ci ses, t he I ni t i al i zat i on

f eat ur e has been used as necessar y t o set f r ont - panel cont r ol set t i ngs t o a known

st at e by a si ngl e sel ect i on of I NI T FRONT PANEL f r om t he UTI LI TI ES menu ( r ef er t o

t he l i st of pr edet er mi ned set t i ngs i n t he Det ai l ed Oper at i ng I nst r uct i ons under Menu

Funct i ons) . Under nor mal appl i cat i ons i t i s not necessar y t o use t he I ni t i al i zat i on

f eat ur e, but i t may be hel pf ul .

The CSW( Cur sor Wavef or m) key shown i n Fi gur e 2- 18 al l ows you t o choose any of

t he si x wavef or m memor i es as t he cur sor wavef or m. I n t he 7D20 t he cur sor

wavef or m i s al ways di spl ayed . I t cannot be t ur ned of f . The CSW( cur sor wavef or m)

r eadout i n t he l ower l ef t cor ner of t he di spl ay t el l s whi ch memor y i s cur r ent l y

desi gnat ed as t he cur sor wavef or m ( see Fi g . 2- 19) . The t wo bot t om l i nes of t he

CH

	

1

	

eus onv

2- 28

v; oi r s, ol v

c

Fi gur e 2- 18 . CSWREF key .

Fi gur e 2- 19 . Cur sor Wavef or m r eadout .
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r eadout per t ai n onl y t o t he CSW. I ni t i al i zat i on desi gnat es t hat memor y 1 be t he

cur sor wavef or m. Any wavef or m memor y can be sel ect ed as t he cur sor wavef or m.

The f ol l owi ng i l l ust r at es how:

Pr ess Remar ks

	

Di spl ay

Oper at i ng I nst r uct i ons- 7D20
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The # i n t he pr ompt changes

t o a 4 and a hor i zont al l i ne

appear s acr oss t he cent er of

t he di spl ay . The 4 key al so

i l l umi nat es and t he CSW

r eadout now i ndi cat es t hat

wavef or m 4 i s t he cur sor

wavef or m.

1

	

Wavef or m 1 can now be

t ur ned of f si nce i t i s no

l onger t he cur sor wave

f or m. The key ext i ngui shes

and t he OSW r eadout

changes t o i ndi cat e t hat

onl y wavef or m 4 i s bei ng

di spl ayed .
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Oper at i ng I nst r uct i ons- 7D20

4

	

Tur ns of f wavef or m

memor y 4 .

Pr ess Remar ks

	

Di spl ay

CSW1

	

Resel ect s wavef or m 1 as

t he cur sor wavef or m,

r et ur ns wavef or m memor y

1 t o t he di spl ay and

i l l umi nat es t he key .

3ea~- i n



Oper at i ng I nst r uct i o ns- 7D2 0

EXERCI SE 5

HOLDI NG A WAVEFORM I N MEMORY

Any wavef or m bei ng di gi t i zed, such as t he si ne- wave si gnal cur r ent l y bei ng di gi t i zed

and di spl ayed, can be l ocked or hel d i n t he 7D20 memor y by pr essi ng t he HOLD key

shown i n Fi gur e 2- 20 . When you pr ess t he HOLD key, si gnal di gi t i zi ng i s i nst ant l y

t er mi nat ed . Wavef or m dat a cont ai ned i n wavef or m memor i es 1 and 2 at t hat i nst ant

i s r et ai ned unchanged i n memor y, compl et e wi t h t he associ at ed acqui r e and di spl ay

condi t i ons . Thi s i s a manual or ar bi t r ar i l y i ni t i at ed f unct i on . For a t r i gger ed HOLD

r ef er t o EXERCI SE 11 f or HOLD NEXT .

The HOLD condi t i on i s vi sual l y i ndi cat ed i n t wo ways ; t he HOLD key i l l umi nat es and

t he di spl ayed wavef or m appear s t o f r eeze ( wavef or m mot i on i s no l onger vi si bl e) i n

t he di spl ay . The HOLD key per f or ms an on/ of f f unct i on, so pr essi ng t he key a

second t i me wi l l t ur n t he HOLD f unct i on of f and ext i ngui sh t he key i l l umi nat i on . The

7D20 wi l l t hen r esume di gi t i zi ng new wavef or m dat a i nt o memor y .

Fi gur e 2- 20 . The HOLD key .



Oper at i ng I nst r uct i ons- 7D20

EXERCI SE 6

USI NG THE CURSORS

So t hat you may st ar t at any of t he 12 Get - Acquai nt ed Exer ci ses, t he I ni t i al i zat i on

f eat ur e has been used as necessar y t o set f r ont - panel cont r ol set t i ngs t o a known

st at e by a si ngl e sel ect i on of I NI T FRONT PANEL f r om t he UTI LI TI ES menu ( r ef er t o

t he l i st of pr edet er mi ned set t i ngs i n t he Det ai l ed Oper at i ng I nst r uct i ons under Menu

Funct i ons) . Under nor mal appl i cat i ons i t i s not necessar y t o use t he I ni t i al i zat i on

f eat ur e, but i t may be hel pf ul .

Two cur sor s ar e avai l abl e f or use wi t h each wavef or m memor y when t he memor y i s

sel ect ed as t he cur sor wavef or m. The cur sor s appear as i nt ensi f i ed dot s on t he

cur sor wavef or m. Cur sor 1 i s al ways t ur ned on but cur sor 2 can be t ur ned on or of f

as you choose . I ni t i al i zat i on t ur ns cur sor 2 of f and set s cur sor 1 t o t he l ef t most dat a

poi nt on t he cur sor wavef or m. The i nt ensi f i ed dot at t he begi nni ng of t he cur sor

wavef or m i s cur sor 1 ( see Fi g . 2- 21) . Usi ng t he cur sor movement keys shown i n

Fi gur e 2- 22, cur sor 1 can be posi t i oned t o any dat a poi nt on t he cur sor wavef or m.

Use of t he cur sor s i s i l l ust r at ed i n t he f ol l owi ng pr ocedur es .

CURSOR 1

The f ol l owi ng shows how t o move cur sor 1 on t he cur sor wavef or m.

2- 32

Pr ess Remar ks

1~

	

A si ngl e pr ess of t hi s

st ewi ng key causes cur sor 1

t o move t o t he next adj acent

dat a poi nt . Not i ce t hat when

you pr ess and hol d t he

movement key, t he cur sor

moves cont i nuousl y acr oss

t he f ul l l engt h of t he cur sor

wavef or m. Cur sor 1 st ops

when i t r eaches t he l ast

wavef or m dat a poi nt . Al so

not i ce t hat as cur sor 1 i s

moved, t he cur sor wave-

f or m r eadout changes t o

gi ve bot h t he ver t i cal

posi t i on and t he hor i zont al

t i me val ue of t he wavef or m

dat a poi nt wher e cur sor 1 i s

l ocat ed . ( The hor i zont al

t i me val ue i s r ef er enced t o

t he t r i gger posi t i on and t he

cur sor 1 ver t i cal posi t i on i s

r ef er enced t o Ver t i cal Zer o

Ref er ence . )



Pr ess Remar ks

	

Di spl ay

a1

	

Movescur sor l back t owar d

t he begi nni ng of t he cur sor

wavef or m. Ret ur n cur sor 1

t o t he f i r st dat a poi nt .

CURSORI

Oper at i n g I nst r uct i ons - 7D20
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Fi gur e 2- 21 . Cur sor 1 .
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Fi gur e 2- 22 . Cur sor keys .
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Oper at i ng I nst r uct i o ns- 7D20

CURSOR 2 AND THE f ~ ( f unct i on shi f t ) KEY

The f ol l owi ng shows how t o t ur n on cur sor 2 usi ng t he ~ ( f unct i on shi f t ) key ( see

Fi g . 2- 23) and al so i l l ust r at es how cur sor 2 i s moved about on t he wavef or m.

1~

	

Move cur sor 1 t o t he r i ght

about t wo di vi si ons as

shown .

2- 34

The f
.

( f unct i on shi f t ) key

begi ns t o bl i nk . Thi s al l ows

you t o nowsel ect any of t he

shi f t f unct i ons .

Fi gur e 2- 23 . The shi f t f unct i on key.

Pr ess Remar ks

	

Di spl ay
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Pr ess Remar ks

	

Di spl ay

a 2

	

These t wo keys move cur sor

2~

	

2 t he same way t he a1 and

	

~~

	

~®

1~ keys move cur sor 1 .

	

'

However , cur sor 2, when

movi ng t owar d t he begi n-

ni ng of t he cur sor

wavef or m, cannot be moved

past cur sor 1 . Cur sor 2

comes t o a st op when i t

r eaches cur sor 1 . Posi t i on

cur sor 2 about t wo di vi si ons

t o t he r i ght of cur sor 1 .

	

3e57- a5

Agai n per mi t s t he sel ect i on

of a shi f t f unct i on . The key

wi l l begi n t o bl i nk .

DOFF

	

Tur ns of f cur sor 2

i l l umi nat es t he DOFF _key .

The ~OI \ f key and t he f key

ar e ext i ngui shed .

Oper at i ng I nst r uct i ons- 7D20

1 ~

	

When cur sor 1 r eaches t he

same dat a poi nt as cur sor 2

i t pushes cur sor 2 t owar d

t he end of t he wavef or m.

Cur sor 1 cannot be

posi t i oned t o t he r i ght of

cur sor 2 .

3857- 46

a1

	

Not i ce as cur sor 1 moves

away, cur sor 2 r emai ns

	

~ ~®

wher e i t was pr evi ousl y

posi t i oned . Ret ur n cur sor 1

t o t he f i r st dat a poi nt .

3857- 47



Oper at i ng I nst r uct i ons- 7D20

USI NG THE CURSORS I NDEPendent l y OR ALI GNed

The cur sor s associ at ed wi t h each of t he si x wavef or m memor i es can be oper at ed i n

one of t wo ways, I NDEPendent l y or ALI GNed . I f I NDEPendent i s used you can

move t he cur sor s on t he cur sor wavef or m wi t hout af f ect i ng t he posi t i ons of t he

undi spl ayed cur sor s on t he ot her wavef or ms . Thi s can be usef ul when exami ni ng

di f f er ent por t i ons of t wo di f f er ent wavef or ms . When you want t o exami ne ver t i cal

val ues at t he same hor i zont al posi t i on on di f f er ent st or ed wavef or ms, usi ng ALI GN

f or ces t he cur sor posi t i ons on al l t he wavef or ms t o al i gn t hemsel ves wi t h t he cur sor

posi t i ons on t he cur sor wavef or m. I ni t i al i ze t he 7D20 and cont i nue as i nst r uct ed

bel ow.

DON

	

Tur ns on cur sor 2 . The key

i l l umi nat es when pr essed,

	

~®®

t he f key st ops bl i nki ng,

and t he DOFF key ext i n-

gui shes . Not i ce t hat t he

cur sor r eadout at t he

bot t om of t he di spl ay has

changed t o now show t he

	

®®

di f f er ence i n vol t age and

t i me bet ween cur sor 1 and

	

~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

cur sor 2 .

	

3s57- as

1 ~

	

Posi t i on cur sor 1 t o ver t i cal

gr at i cul e l i ne 1 .

Pr ess Remar ks

	

Di spl ay

Al l ows t he sel ect i on of a

shi f t f unct i on . The key

begi ns t o bl i nk .

3857- 60



Pr ess Remar ks

	

Di spl ay

a 2

	

Posi t i on cur sor 2 t o ver t i cal

gr at i cul e l i ne 3 .

Oper at i ng I nst r uct i ons- 7D20

3857- 61

COPY

	

The COPY key begi ns t o

	

, ~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

bl i nk and t he COPY pr ompt

	

. ®®

Iappear s i n t he di sp ay .

" " " " " " " " "

3857- 6 2

Tel l s t he 7D20 t hat you

	

~"

want t o COPY wavef or m

	

. ®®

memor y 1 . Your sel ect i on i s

not ed i n t he f i r st # posi t i on

of t he COPY pr ompt .

3857- 63



Oper at i ng I nst r uct i ons- 7D20

3

	

Tel l s t he 7D20 t hat you

wi sh t o COPY wavef or m

memor y 1 i nt o wavef or m

memor y 3 . The COPY

pr ompt r ef l ect s your

sel ect i on . The COPY pr ompt

wi l l di sappear when

anot her key i s pr essed .

3

	

Causes wavef or m memor y

3 t o be di spl ayed, i l l umi n-

at es t he 3 key, and r emoves

t he COPY pr ompt f r om t he

di spl ay . The DSWr eadout

i ndi cat es t hat bot h

wavef or ms 1 and 3 ar e

bei ng di spl ayed . The

di spl ayed wavef or ms

over l ap at t hi s t i me so

adj ust t he CH 1 POSI TI ON

cont r ol t o ver t i cal l y posi t i on

wavef or m 1, up one f ul l

di vi si on above i t s cur r ent

posi t i on . Thi s wi l l al l ow you

t o vi ew bot h wavef or ms .

Not i ce t hat t he cur sor s

move up wi t h wavef or m 1

because i t i s t he t he cur sor

wavef or m. Al so, not e t he

posi t i on of t he cur sor s i n

pr epar at i on f or t he next

st ep .

Pr ess Remar ks

	

Di spl ayzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

� ~ e. ~~~. ~~s

3857 64
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Oper at i ng I r sst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

CSW

	

The CSWkey begi ns t o bl i nk

and t he CSW pr ompt

appear s i n t he di spl ay . The

7D20 i s wai t i ng f or you t o

sel ect t he number of t he

cur sor wavef or m.

3857 67

3

	

Thi s desi gnat es wavef or m

memor y 3 as t he cur sor

wavef or m. Not i ce t hat t he

cur sor s ar e now on

wavef or m 3 i n t he same

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¬

	

~~;

hor i zont al l ocat i on t hey ~i

pr evi ousl y occupi ed on ~~ ~

	

y

wavef or m 1 . I n ot her wor ds,

t he cur sor s ar e st i l l

ALI GNed wi t h t hei r

	

©"

	

'

pr evi ous hor i zont al posi -

	

3a57- sa

t i on .

t b 2~

	

Posi t i on bot h cur sor s about

one di vi si on t o t he r i ght of

t hei r pr esent posi t i on .

1

	

I w3

Y 17
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Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

I NDEP Sel ect t he BNDEPendent

cur sor mode . The ALI GN

key ext i ngui shes and t he

I NDEP key i l l umi nat es . As

you wi l l see, movement of

t he cur sor s on t he cur sor

wavef or m ( wavef or m 1 ~ wi I I

have no ef f ect on t he

posi t i on of t he cur sor s ( non

di spl ayed) on wavef or m 3 .

~

	

t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" s .
DSY' 13

	

C Y 1

	

T OS ~ " .

	

.

t ~~_i .

r 4

	

! ~! ! : r. '

	

. . .

	

2

CSW1

	

Re- sel ect wavef or m mem-

or y 1 as t he cur sor

wavef or m and not i ce t hat

t he cur sor s ar e now on

wavef or m 1 but ar e

ALI GNed wi t h t he posi t i on

you moved t hem t o when

	

~~~. t

wavef or m 3 was t he cur sor

. t

	

Y", - t i !

J

	

~

	

. . i i .

	

! . r

	

'.

	

~

	

) :

	

u

~1 a2

	

Posi t i on bat h cur sor s

	

, ©~

	

�

t owar d t he begi nni ng of ' , ~

wavef or m.

	

v u

i

~I C " Y

	

~1

	

. .

	

. .

	

.

l V

.

	

.

	

. .

	

.

	

,

	

. . . .

	

. . .

	

~R

	

. "

V" . "

	

~ "

	

4

3857- 71

CSW3

	

Re- sel ect wavef or m mem-

or y 3 as t he cur sor ' ~~~

	

O

wavef or m. Not i ce t hat t he

cur sor s r et ur n t o t hei r

pr evi ous posi t i on on

wavef or m 3 and ar e no

l onger ALI GNed wi t h t he

cur sor s on wavef or m 1 .



Pr ess Remar ks

	

Di spl ay

CSW1

Wavef or m 1 ( CSW1)

Not i ce t he cur sor posi t i ons

	

, ®~

have changed agai n . The

A~I G~t command f or ces

i mmedi at e movement of t he

cur sor s wi t hout t he need t o

use t he cur sor movement ~~~

keys . The AL30N mode ~' ~~

al l ows you t o measur e ®®

ver t i cal val ues on wave-

f or ms i n exact l y t he same

	

~®

hor i zont al l ocat i on . The 3857- 73

I i ~O~pendent mode al l ows

you t o measur e di f f er ent

par t s of t he same wavef or m

at t he same t i me ( see Fi g . 2-

24) . Addi t i onal uses of t he

ANI ON and ®Ni O~i ~endent

modes ar e i l l ust r at ed i n

conj unct i on wi t h t he HMAG

( Hor i zont al MAGni f i cat i on)

l at er i n t hese exer ci ses .

Cur sor 1

	

Cur sor 2

Wavef or m 1 copi ed i nt o memor y 3 ( DSW3) showi ng

cur sor posi t i ons moved I Pd~?F~endent of Wavef or m 1 .

Oper at i ng I nst r uct i ons- 7D20

Cur sor 1

Cur sor 2

3857- 74

Fi gur e 2- 24 . Usi ng t he cur sor s t o measur e di f f er ent par t s of t he same wavef or m.



Oper at i ng I nst r uct i ons- 7D20

EXERCI SE 7

USI NG THE CURSOR WAVEFORM

DI SPLAY MODI FI ER KEYS

So t hat you may st ar t at any of t he 12 Get - Acquai nt ed Exer ci ses, t he I ni t i al i zat i on

f eat ur e has been used as necessar y t o set f r ont - panel cont r ol set t i ngs t o a known

st at e by a si ngl e sel ect i on of I NI T FRONT PANEL f r om t he UTI LI TI ES menu ( r ef er t o

t he l i st of pr edet er mi ned set t i ngs i n t he Det ai l ed Oper at i ng I nst r uct i ons under Menu

Funct i ons . Under nor mal appl i cat i ons i t i s not necessar y t o use t he I ni t i al i zat i on

f eat ur e, but i t may be hel pf ul .

The CURSOR WFM keys ( shown i n Fi g . 2- 25) per mi t you t o mani pul at e t he cur sor

wavef or m i n a var i et y of ways . Gener al l y, t he VPUP4, VPDNb, VXPDQ, and

VCMPQ keys per f or m t he same f unct i ons on t he st or ed wavef or m di spl ays t hat t he

CH 1 and CH 2 ver t i cal POSI TI ON and VOLTS/ DI V cont r ol s per f or m on si gnal s bei ng

act i vel y acqui r ed . These keys ar e oper at i onal on t he cur sor wavef or m onl y . When

CH t and CH 2 ar e sel ect ed as t he cur sor wavef or m, CH 1 or CH 2 must be pl aced i n

HOLD, or REF must be on . Wavef or ms 3 t hr ough 6 ar e al ways i n a hol d condi t i on .

HMAG and VS f unct i ons ar e oper at i onal on ei t her t he wavef or m( s) bei ng acqui r ed or

on wavef or ms i n HOLD .

~Y Di SI ' LAY

	

~ UI ; t i UR WFf ~1

	

I RI GC; ERI N( ~
I CSW)

	

MUUf L ; ULf LI ^a- - ' ; i 7, 1~i C[

z- ~2

<PU ~

	

VPUP Lr

	

Sui l ;

	

I H r U

	

, ,

	

; ~[

	

^AUUI

Fi gur e 2- 25 . Cur sor Wavef or m keys .

REV SEPT $2



HOWTO VERTI CALLY REPOSI TI ON THE CURSOR WAVEFORM

The VPUP4 ( ver t i cal posi t i on up) and t he VPDNb ( ver t i cal posi t i on down) keys

per mi t you t o ver t i cal l y move t he cur sor wavef or m up or down i n t he di spl ay . The

f ol l owi ng exer ci se shows you how.

Pr ess Remar ks

	

Di spl ay

HOLD

	

Ter mi nat es t he di gi t i zi ng

pr ocess and hol ds t he

cur r ent di gi t i zed wavef or m

i n wavef or m memor y 1 .

Thi s i s necessar y because

CURSOR WFM keys

VPUP4, and VPDNb, have

no ef f ect on a cur sor

wavef or m t hat i s bei ng

act i vel y di gi t i zed . They wor k

as ver t i cal separ at i on

cont r ol s wi t h t he REFer -

ence wavef or m pr esent .

Except under t he condi t i ons

shown i n Fi gur e 2- 26, a

cur sor wavef or m t hat i s

bei ng act i vel y di gi t i zed i s

ver t i cal l y r eposi t i oned

usi ng t he r espect i ve CH 1 or

CH 2 POSI TI ON cont r ol .

VPUP4

	

( VERTI CAL POSI TI ON UP) .

A si ngl e pr ess of t hi s key

moves t he cur sor wave

f or m up i ncr ement al l y . The

key i l l umi nat es and t he VZR

( Ver t i cal Zer o r ef er ence)

r eadout i ndi cat es t he new

GND posi t i on of t he

wavef or m i n di vi si ons wi t h

r espect t o t he cent er

	

I L~; ; ~u

hor i zont al gr at i cul e l i ne

	

~_
3857- 78

Cont i nuous movement of

t he cur sor wavef or mr esul t s

when you pr ess and hol d

t hi s key . Maxi mumver t i cal

posi t i oni ng i s appr oxi mat el y

5 di vi si ons ( pl us or mi nus)

f r om t he zer o r ef er ence .

Oper at i ng I nst r u ct i ons- 7 D20



Oper at i ng I nst r uc t i ons- - 7D20

z- a~

WHEN HOLD I S ON :

WHEN HOLD I S OFF
REF OFF :

WHEN HOLD I S OFF

VS AND REF ON:

CURSOR WFM
I cswl

	

ALL KEYS
FUNCTI ON

VXPD ~

	

VPUP ` i

CSW REF

	

HMAG ALL

CSW HEF

	

HMAG At e

CSW REF

	

HMAG ALL

	

VS

CURSOR WFM
( CSWI

VXPD ~

	

VPUPzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA". i

KEYS NOT ACTI VE
VPDN ~s

CSW HEF

	

HMAG ALL

	

VS

CURSOR WFM
WHEN HOLD I S OFF

	

I CSwI
HMAGAND HEF ON:

VXPD ~

	

VPUP L

VCMPL

	

VPDN v

CURSOR WFM
( CSWI

VXPD ~

	

VPUP t i '

VCMP r '

	

VPDN t i
v,

KEYS ACTI VE

ALL KEYS ACTI VE

ALL KEYS ACTI VE

3857- 76

Fi gur e 2- 26 . Condi t i ons under whi ch t he CURSOR WFMkeys ar e act i ve f or wavef or ms 1 or 2 .



Pr ess Remar ks

	

Di spl ay

VPDNb

	

( VERTI CAL POSI TI ON

DOWN. Pr ess and hol d t hi s

key t o r et ur n t he cur sor

wavef or m t o i t s or i gi nal

posi t i on . Movement of t he

wavef or m st ops when t he

or i gi nal zer o r ef er ence

posi t i on i s r eached . Rel ease

t he key and not i ce t hat t he

or i gi nal VZR r eadout i s

r est or ed and t hat nei t her

t he VPUP4 key nor t he

VPDNb key i s i l l umi nat ed .

Oper at i ng I nst r uct i ons- 7D20

' ~ 1111l ~1' 11' ~1' ' '

~~ ~~r r r r ~r r ~r ~r ~
y/ l i / l i / i ~/ i 1 1

3857- 79

VPDN b

	

A si ngl e pr ess of t hi s key

wi l l now cause t he cur sor

wavef or m t o move down

i ncr ement al l y and i l l umi n-

at e t he VPDNb key . As wi t h

t he VPUP4 key, cont i nuous

movement of t he wavef or m

wi l l r esul t i f you pr ess and

hol d t hi s key . Posi t i on t he

di spl ayed wavef or m some-

what bel ow cent er .
3857- 80

HOLD

	

Tur ns of f t he HOLD f unct i on

and al l ows t he 7D20 t o

r esume di gi t i zi ng i nt o

wavef or m memor y 1 . The

HOLD key wi l l ext i ngui sh .

Not i ce t he t r ace r et ur ns t o

i t s or i gi nal posi t i on because

	

I~~

t he ver t i cal posi t i on keys

	

- ,f - ,
don' t af f ect a cur sor

wavef or m t hat i s not i n

HOLD.
3857- 81



Oper at i ng I nst r uct i ons- 7D2d

HOWTO VERTI CALLY EXPAND OR COMPRESS THE CURSOR

WAVEFORM

The VXPDQ ( ver t i cal expand) and VCMPQ ( ver t i cal compr ess) keys, shown i n Fi gur e

2- 27, al l ow you t o expand or compr ess t he cur sor wavef or m t wo f ul l i ncr ement s ( i n

a 1, 2, 5 sequence) f r om i t s acqui r ed ver t i cal scal e f act or . To best demonst r at e t hi s

f eat ur e, adj ust t he si gnal gener at or f or a si ne- wave ampl i t ude of t wo di vi si ons i n

t he di spl ay . Then pr oceed wi t h t he f ol l owi ng :

RY UI . `; FLf \ Y

	

c : URzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA� Uf ; Wf M

	

I I i I GGERI f ~G

Yi , ' uL

	

Cf JI ' ~I ~m,

	

J' , i UR ; ; I

Pr ess Remar ks

	

Di spl ay

HOLD

	

Ter mi nat es t he di gi t i zi ng

	

^

pr ocess and hol ds t he

cur r ent di gi t i zed wavef or m

i n wavef or m memor y 1 . The

	

~"

VXPD b and VCMPQ keys

have no ef f ect on a cur sor

Hi uu hl x-

DI ME : UI V

Fi gur e 2- 27 . Ver t i cal compr ess and expand keys .

Saoi - 82

wavef or m t hat i s bei ng ~~r ~1~1~1I ~E~~1~1~1/ I

act i vel y di gi t i zed except

	

®®

wi t h t he REFer ence

wavef or m pr esent .

3857 83



wavef or m expands and t he

VXPDQ key i l l umi nat es . Al l

VXPD~

	

Pr ess t hi s key a second t i me

and t he cur sor wavef or m

i ncr ement s once mor e t o

t he next hi gher ver t i cal

scal e f act or . Agai n, t he

CSW r eadout changes t o

r ef l ect t he new ver t i cal

di spl ay f act or .

VCMPQ

	

Pr essi ng t hi s keycausest he

cur sor wavef or m t o

compr ess . The CSW

r eadout wi l l r ef l ect t he

change . The VXPDQ key i s

st i l l i l l umi nat ed because t he

cur sor wavef or m i s st i l l

expanded .

Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

VXPDQ

	

Pr ess t hi s key one t i me and

r el ease . The cur sor

expansi ons and compr es-

	

~~ -

si ons i ncr ement or decr e-

ment t he st or ed VOLTS/

	

~~

	

'

	

I

DI V i n cal i br at ed 1, 2, 5

st eps . The new ver t i cal

scal e f act or i s di spl ayed i n

t he CSWr eadout .
3857- 84

~i i Ol _f l ~! ~` ' ~I / ~l ~a~
3857- 85

VCMPQ

	

Pr ess t hi s key a second t i me

and t he cur sor wavef or m

r et ur ns t o i t s or i gi nal

di gi t i zed ver t i cal scal e

f act or . The VXPDQ key

	

~~'

	

!
ext i ngui shes when t hi s

	

, ~~
' - 1' ~~~~~~r ~1

occur s .

	

I

3857- 87



Oper at i ng I nst r uct i ons- 7D20

HOLD

Pr ess Remar ks

	

Di spl ay

VCMPQ

	

The cur sor wavef or m

compr esses agai n . The

VCMPQ key i l l umi nat es

i ndi cat i ng t he wavef or m

has been compr essed

r el at i ve t o i t s or i gi nal

di gi t i zed ampl i t ude . ThezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" . "

CSW r eadout di spl ays t he

new ver t i cal scal e f act or .

VCMPQ

	

Compr esses t he cur sor

VPDNb

	

wavef or m agai n and

posi t i ons i t downwar d i n t he

di spl ay .

h

~I COY 1

	

7V

	

SM

	

V R- . 041

V" 040 wV

	

" - 1 0 8

0 0

	

1

	

1 "S

~DSW 1

	

T OS 0

. . -

	

_

. .

	

_
_

	

-

	

I

- . . . - .

. .

. . -

	

- . .

. .

3857- 88

3857- 89

compr essi on or expansi on

keys when HOLD i s
3857- 90

cancel l ed .



Oper at i n g I nst r uct i ans- 7f J20

USI NG HMAG ( HORI ZONTAL MAGNI FY) AND CURSOR MOVEMENT

The HMAG key { see Fi g . 2- 2B) per mi t s you t o hor i zont al l y magni f y t he cur sor

wavef or m by 10 t i mes . Movement of cur sor 1 appear s di f f er ent when t he cur sor

wavef or m i s magni f i ed . Thi s i s because onl y a por t i on of t he magni f i ed wavef or m

appear s i n t he di spl ay and cur sor 1 movement i s desi gned t o al l ow any por t i on of

t he magni f i ed wavef or m t o be posi t i oned wi t hi n t he di spl ay ar ea . Movement of

cur sor 2 i s not af f ect ed by hor i zont al magni f i cat i on, The f ol l owi ng exer ci se

i l l ust r at es t he HMAG f unct i on and t he movement of cur sor 1 on t he magni f i ed

wavef or m.

Remar ks

Adj ust t he si gnal gener at or ampl i t udef or a

4- di vi si on di spl ay of t he si ne wave .

Fi gur e 2- 28 . Hor i zont al Magni f y key .

I I , I Gu~f ~f N~
f r 1UU~ nGL. FI I N ` JLI FL

i

AI JTf .

	

I f I ~i . l

I ~; St

	

h I I n_

Di spl ayzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" ~11i ~1~i l ~~i ~+l l i ~l " "
" ! ®" ®®i i ~f l ~
f i " L~~~l ~~~i
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USI NG HMAG ( HORI ZONTAL MAGNI FY) AND CURSOR MOVEMENT

The HMAG key ( see Fi g . 2- 28) per mi t s you t o hor i zont al l y magni f y t he cur sor

wavef or m by 10 t i mes . Movement of cur sor 1 appear s di f f er ent when t he cur sor

wavef or m i s magni f i ed . Thi s i s because onl y a por t i on of t he magni f i ed wavef or m

appear s i n t he di spl ay and cur sor 1 movement i s desi gned t o al l ow any por t i on of

t he magni f i ed wavef or m t o be posi t i oned wi t hi n t he di spl ay ar ea . Movement of

cur sor 2 i s not af f ect ed by hor i zont al magni f i cat i on . The f ol l owi ng exer ci se

i l l ust r at es t he HMAG f unct i on and t he movement of cur sor 1 on t he magni f i ed

wavef or m.

Adj ust t he si gnal gener at or ampl i t ude f or a

4- di vi si on di spl ay of t he si ne wave .

Fi gur e 2- 28 . Hor i zont al Magni f y key .

Remar ks

	

Di spl ay

Oper at i ng I nst r uct i on s- 7D20

I Fi I GGf f i I NCI
MI ~~I i F C ; 1U1' , ~Ni ; EU' sNl : :
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Oper at i ng I nst r uct i ons- 7D20

HMAG

	

The key i l l umi nat es when

pr essed and t he cur sor

wavef or m bei ng di gi t i zed

i nt o wavef or m memor y 1 i s

i mmedi at el y magni f i ed i n

t he di spl ay . HMAGni f i ca-

t i on i s bya f act or of 10t i mes

so t he magni f i ed wavef or m

i s di spl ayed wi t h one t ent h

t he number of hor i zont al

poi nt s . Not i ce t hat cur sor 1

i s on t he f i r st dat a poi nt on

t he magni f i ed wavef or m.

1~

	

Thi s st ewi ng key moves

cur sor 1 t owar d t he end of

t he magni f i ed cur sor

wavef or m. I f you pr ess and

hol d t he cur sor movement

key cont i nuous movement

of t he cur sor wi l l r esul t .

However , not i ce t hat t he

cur sor st ops at ver t i cal

gr at i cul e l i ne 2 and t he

wavef or m moves t o t he l ef t

wi t h r espect t o t he cur sor .

As t he end of t he magni f i ed

wavef or m comes i nt o t he

di spl ay ar ea, cur sor 1

r esumes movement t o t he

end of t he wavef or m whi l e

t he magni f i ed wavef or m

r emai ns st at i onar y i n t he

di spl ay . I n t hi s manner

cur sor 1 can be posi t i oned

t o any dat a poi nt on t he

hor i zont al l y magni f i ed

cur sor wavef or m and you

can scan t he ent i r e

magni f i ed wavef or m f or

vi ewi ng . Thi s al so ensur es

t hat cur sor 1 st ays al ways

wi t hi n t he di spl ay ar ea . Thi s

sequence i s r ever sed when

cur sor 1 i s moved back

t owar d t he begi nni ng of t he

magni f i ed cur sor wave-

f or m. Ret ur n cur sor 1 t o t he

2- 50

Pr ess Remar ks

	

Di spl ay

3857- 94

_ _

	

_

~ . I

~
__ . . .

i

~csu t

	

m

	

t o a

	

v R . e
vzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" gee . y

	

t e . s



Oper at i ng I nst r uct i ons- 7D20

2- 50

Pr ess Remar ks

	

Di spl ay

HMAG

	

The key i l l umi nat es when

pr essed and t he cur sor

wavef or m bei ng di gi t i zed

i nt o wavef or m memor y 1 i s

i mmedi at el y magni f i ed i n

t he di spl ay . HMAGni f i ca-

t i on i s bya f act or of 10t i mes

so t he magni f i ed wavef or m

i s di spl ayed wi t h one t ent h

t he number of hor i zont al

poi nt s . Not i ce t hat cur sor 1

i s on t he f i r st dat a poi nt on

t he magni f i ed wavef or m.

3857- 93

,

. .

. . - .

- .

	

. .

	

,

. ,

. -

. -

. .

,

	

, ,

	

~C3Y 1

	

l V

	

100 0

	

V R . 0

- .
vzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ee . v

. -

. .

	

. .

	

- .
- .

	

.

	

,

	

nsu: i

, .

	

,

� - .

. ,

	

- ,

	

- .

. . .

, , .

, - , . . - .

.

	

, . . . .

	

.

, .

	

. , - ,

,

	

- .

	

, .

. , - ,

	

,

	

.

,

	

. . -

.

, .

. , .

	

. ,

,

	

. . , . .

,

	

. ,

	

- , . o -

	

- o ,

- . o

	

. ,

	

.

	

,

	

o, o .

,
: .

	

, . .

~CBY l

	

1V

	

10 0

	

V R

V" X00 r V



VXPDb

VCMPQ

VPUP4

VPDNb

Pr ess Remar ks

	

Di spl ay

. - .

	

.

	

.

	

.

	

~ ~

	

r ~_ ~

	

i m$

DSW, !

.

. , ,

	

. . . N~Q. .

	

. . . ; . . ~POS. O

Not i ce t hat t hese cur sor

wavef or m keys don" t af f ect

an HMAG" d cur sor wave-

f or m t hat i s not i n HOLD.

Al so, not i ce t hat t he

message HOLD REOD

( HOLD r equi r ed) i s di spl ay-

ed when you at t empt t o use

t hese keys when not i n

HOLD except wi t h t he

REFer ence wavef or m

pr esent .

Ope r at i ng I nst r uct i ons- 7 D20



Oper at i ng i nst r uct i ons- 7 D20

HMAGAND THE ~~EFer ence WAVEFORM

The REF key ( shown i n Fi g . 2- 29) per mi t s you t o vi ew t he or i gi nal , unmagni f i ed

cur sor wavef or m at t he same t i me you ar e vi ewi ng t he hor i zont al l y magni f i ed

ver si on . The cur sor s appear on t he same dat a poi nt s on bot h ver si ons of t he

wavef or m. The f ol l owi ng exer ci se i l l ust r at es t he use of t hi s f unct i on .

2- 52

Fi gur e 2- 29 . REFer ence Wavef or m key .

Pr ess Remar ks

	

Di spl ay

Make sur e HOLD i s not

sel ect ed .

The f key i l l umi nat es t o

per mi t t he sel ect i on of a

shi f t f unct i on .

CSWREF

	

Sel ect s t he REFer ence

wavef or m f or di spl ay . The

	

~

	

®®

REF wavef or m appear s i n

t he di spl ay as shown . ~~~~~~~~'

Not i ce t hat t he DSW

r eadout i ndi cat es t he

fREFer ence wave or m i s

bei ng di spl ayed . The f i r st

dat a poi nt of each ver si on of

dooi

t he wavef or m over l ap .

Cur sor 1 i s posi t i oned on

t hat poi nt . Adj ust t he CH 1

	

sass- s~

POSI TI ON cont r ol and

not i ce t hat bot h ver si ons of

t he cur sor wavef or m ar e

ver t i cal l y r e- posi t i oned as

t he cont r ol i s t ur ned . Ret ur n

t he wavef or ms t o t hei r

cent er ed posi t i on .



Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

VPUP4

	

Not i ce t hat t hi s key

	

©zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

ver t i cal l y r e- posi t i ons onl y

t he ma ni f i ed ver si on of t heg

~1~I a11~[ ~' 1~~1~I ~~1"1~wavef or m. Posi t i on t he

magni f i ed wavef or m about

one di vi si on above t he

fREFer ence wave or m.

Not i ce t hat cur sor 1 i s

posi t i oned on dat a poi nt 1

on bot h ver si ons of t he

	

~"

wavef or m. Bot h cur sor s
3857- 98

appear on t he same dat a

poi nt on t he REFer ence

wavef or m as on t he

HMAG' d wavef or m. VPUP4

and VPDNb act as

separ at i on cont r ol s .

Change CH 1 POSI TI ON

cont r ol and not i ce t he

wavef or ms move t oget her

but mai nt ai n separ at i on .

The _1 key begi ns t o bl i nk

i ndi cat i ng t hat you can

sel ect a shi f t f unct i on .

. OI ~I

	

Tur ns on cur sor 2 whi ch i s

l ocat ed on t he l ast dat a

	

' ~

poi nt of bot h t he HMAG" d

	

r , ~r ,
. a~~~~1~r , ~~11/and REFer ence wavef or m

	

~! ~

	

t ~

However , cur sor 2 i s not

vi si bl e on t he HMAG' d j

wavef or m at t hi s t i me

because t he dat a poi nt t hat

i t i s posi t i oned on i s out si de

t he di spl ay ar ea .

3857 99



Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

a 2

	

Posi t i on

	

cur sor

	

2

	

on

	

or

	

, -

about ver t i cal gr at i cul e l i ne

6 on t he REFer ence

	

~~®

wavef or m. Cur sor 2 shoul d

st i l l not be vi si bl e on t he

magni f i ed cur sor wave-

f or m.

~/ ~I ~I ~E~~~~

t ea

	

Advance cur sor 1 t o t he

r i ght t owar d t he end of t he

cur sor wavef or m. Not i ce

how t he magni f i ed wave-

f or m moves t o t he l ef t whi l e

cur sor 1 ( on t he magni f i ed

wavef or m) r emai ns f i xed at

ver t i cal gr at i cul e l i ne 2 . On

t he REFer ence wavef or m

cur sor 1 moves t o t he r i ght

i n t he usual manner .

Obser ve cur sor act i on on

bot h t he REFer ence

wavef or m and t he magni f i -

ed wavef or m as you

cont i nue movi ng cur sor 1

t owar d t he end of t he

wavef or m; cur sor 2 comes

i nt o t he di spl ay and t r avel s

wi t h t he magni f i ed ver si on

of t he wavef or m t i l l i t

r eaches cur sor 1, at whi ch

t i me cur sor 1 wi l l push

cur sor 2 t owar d t he end of

t he cur sor wavef or m. When

t he end of magni f i ed

wavef or m comes i nt o t he

di spl ay, t he cur sor s r esume

t r avel t i l l t hey r each t he l ast

dat a poi nt on t he wavef or m.

3857- 100
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Pr ess Remar ks

	

Di spl ay

t a

	

Ret ur n

	

cur sor

	

1

	

t o

	

t he

begi nni ng of t he wavef or m

whi l e obser vi ng t he

movement of t he cur sor s on

bot h ver si ons of t he

wavef or m.

VCMPQ

	

Not i ce t hat because t he

VPUP4

	

HMAG key i s i l l umi nat ed,

VPDNb

	

t hese f unct i ons af f ect t he

VXPDb

	

magni f i ed

	

por t i on

	

of

	

t he

cur sor wavef or m di spl ay .

Not e : To modi f y t he

F3EFer ence wavef or m you

must be i n a HOLD

condi t i on and HMAG and

VS must be of f .

The J key i l l umi nat es t o

per mi t t he sel ect i on of a

shi f t f unct i on .

REF

	

Tur ns of f t he

	

er ence

	

_

wavef or m.

________

3857- 188

HMAG

	

Ter mi nat es HMAG and t he

HMAG key ext i ngui shes .

l 1~~~l 1~l 1~~~l l t l ~ . Y

Oper at i n g I nst r uct i on s- 7D20

__P

~l ~~t ! i ~hl i t ~
®®®~~®®®
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Oper at i ng I nst r uct i ons- 7D20

HOWTO USE HMAG ALL

Thi s f unct i on key, shown i n Fi gur e 2- 30 al l ows you t o hor i zont al l y magni f y ALA t he

di spl ayed wavef or ms . To i l l ust r at e t hi s f unct i on we wi l l f i r st copy t he cur sor

wavef or m i nt o al l t he ot her wavef or mmemor i es . I ni t i al i ze t he 7D20 and pr oceed as

i nst r uct ed bel ow:

SHY DI Sf ~LAl ' '

	

C; URUUH WFM

	

i f ZI C; UFf i I NO;

A10UF i : OU~' i I N[ I ; ULl t i :

J%f L7

	

s~' ~?

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" I UFL

	

" t i l i l f i

	

~ ~

	

AC

	

41CU' e

Fi gur e 2- 30 . Hor i zont al Magni f y ALL wavef or ms key .

HOLD

	

St ops di gi t i zi ng pr ocess and

hol ds t he wavef or m i n

memor y .

Pr ess Remar ks

	

Di spl ay

appear s i n t he di spl ay .

i ~~' ~~®r ~~~~~

COPY

	

The COPY key begi ns t o

bl i nk and t he COPY pr ompt

3857- 17 5



Pr ess Remar ks

	

Di spl ay

1

	

Sel ect s wavef or m memor y

1 as t he wavef or m t o be

copi ed . The COPY pr ompt

wi l l conf i r m your sel ect i on .

2

	

Sel ect s wavef or m memor y

2 as t he dest i nat i on of t he

COPY . Agai n, t he COPY

pr ompt conf i r ms what

you' ve sel ect ed .

COPY

	

The COPY key begi ns t o

bl i nk and t he COPY pr ompt

agai n r equest s t hat you

sel ect a wavef or m t o copy .

1

	

Sel ect s wavef or m 1 as t he

wavef or m t o be copi ed . The

COPY pr ompt conf i r ms your

sour ce sel ect i on .

3

	

Sel ect s wavef or m memor y

3 as t he dest i nat i on of t he

COPY. Cont i nue t he above

pr ocess unt i l wavef or m 1 i s

copi ed i nt o al l t he r est of t he

wavef or m memor i es ( 4, 5,

and 6~ .

2, 3, 4,

	

Di spl ays t he copi ed

5, & 6

	

wavef or ms . Thi s i s i ndi cat -

ed by t he DSW r eadout .

	

' ~~~, , ' ' '

f

'

L

'

However , si nce t he

wavef or ms wer e al l copi ed

i n t he same posi t i on as

wavef or m 1, i t wi l l appear

	

; ~~~1~~~~~~' ~~~~~~~~~~~as t hough onl y one ~- l ~

	

i ~ i J 1

wavef or m i s bei ng di spl ay-

ed .

The key bl i nks i ndi cat i ng

t hat you can now sel ect a

shi f t f unct i on .

Oper at i ng I nst r uct i ons- 7D20

3857104



dper at i ng I nst r uct i ons- 7D2d

Pr ess Remar ks

	

Di spl ay

HMAG ALL

	

The key i l l umi nat es and al l

si x di spl ayedwavef or ms ar e

hor i zont al l y magni f i ed .

VPUP " ' ~

	

Ver t i cal l y posi t i on t he CSW

t o t he t op of t he di spl ay .

3857 105

CSW

	

The key i l l umi nat es and t he

3857 106

CSWpr ompt appear s i n t he

di spl ay t o i ndi cat e t hat you

can now sel ect any

wavef or m memor y f or t he

cur sor wavef or m.

3857 176

2

	

Sel ect s wavef or m memor y

2 as t he cur sor wavef or m.

	

~~

Not i ce t hat cur sor 1 moves

	

'

t o wavef or m 2 and t hat t he

r eadout pr ompt and t he

CSWdi spl ay now i ndi cat e

t hat wavef or m 2 i s t he ~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

cur sor wavef or m.

3857- 107



Pr ess Remar ks

	

Di spl ay

VPUP4

	

The key i l l umi nat es and

causes wavef or m 2 t o move

ver t i cal l y up i n t he di spl ay,

separ at i ng i t f r om t he ot her

magni f i ed wavef or ms and

cl oser t o wavef or m 1 .

Posi t i on wavef or m 2 j ust

bel ow wavef or m 1 as

shown .

CSW

	

Agai n al l ows sel ect i on of a

new cur sor wavef or m.

CSW

	

Agai n al l ows sel ect i on of a

new cur sor wavef or m.

5

	

Sel ect s wavef or m 5 as t he

cur sor wavef or m.

Oper at i ng I nst r uct i ons- 7D20

3

	

Sel ect s wavef or m 3 as t he

cur sor wavef or m. The

cur sor moves t o wavef or m

3 .

3857- 109

VPUP 4

	

Now moves wavef or m 3

ver t i cal l y up i n t he di spl ay .

Posi t i on wavef or m 3 j ust

bel ow wavef or m 2 .



Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

VPDNa

	

Moves wavef or m 5 down i n

t he di spl ay . Posi t i on

wavef or m 5 j ust bel ow i t s

or i gi nal posi t i on .

CSW, 6

	

Repeat t he above pr ocess

VPDNb

	

f or

	

wavef or m

	

6 .

	

When

f i ni shed, t he si x wavef or ms

shoul d be separ at ed and

posi t i oned as shown . Not i ce

t hat t he ver t i cal posi t i on of

t he f i r st dat a poi nt of each

wavef or m i s r ef l ect ed i n t he

or der of t he DSWr eadout .

HMAG

	

Not i ce t hat when you pr ess

t hi s key, onl y t he cur sor

wavef or m ( wavef or m 6) i s

unmagni f i ed and t hat t he

HMAGkey ext i ngui shes .

HMAG

	

A second pr essi ng of t hi s

key causes t he cur sor

wavef or m t o agai n be

hor i zont al l y magni f i ed and

t he key agai n i l l umi nat es .
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Pr ess Remar ks

	

Di spl ay

Oper at i ng I nst r uct i ons- 7D20

CSW3

	

Sel ect wavef or mmemor y 3

as t he cur sor wavef or m.

Wavef or m 3 i s sel ect ed as

	

~~

t he cur sor wavef or m f or

conveni ence onl y ; any of

t he wavef or ms coul d be

sel ect ed f or t he next t wo

	

~~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

st eps .

1 b

	

Pr ess and hol d t he cur sor t

movement key . Not i ce t hat

t he cur sor moves on

wavef or m 3 t i l l i t r eaches

	

~" "

t he second ver t i cal gr at i cul e

	

~~

	

~~~~I

l i ne . Then, t he cur sor

movement st ops and al l t he

magni f i ed wavef or ms t r avel

acr oss t he di spl ay ( si mul t a-

neousl y) wi t h r espect t o

cur sor 1 . The r eason al l t he
3857- 115

wavef or ms move t oget her

i s because t hei r hor i zont al

cur sor posi t i ons ar e

ALI GNed . When t he l ast

dat a poi nt of t he wavef or m

comes i nt o t he di spl ay,

wavef or m movement st ops

and cur sor 1 r esumes t r avel

t o t he end of wavef or m 3 .

p 1

	

Pr essi ng t hi s key r ever ses

r et ur ns v ur soPr 1 e t o t he

begi nni ng of wavef or m 3 .

P ..

	

.

cs~ s

	

t v

	

t ~ ~ " ~
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Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

, / ` I NDEP

	

Tur ns of f t he ALI GN made

and t ur ns on t he I NL~EP

mode .

1 ~

	

Not i ce

	

now t hat onl y t he

	

,

cur sor wavef or m moves

acr oss t he di spl ay when

cur sor 1 r eaches t he second

ALI GN

	

Not i ce t hat al l wavef or ms

ar e hor i zont al l y al i gned

wi t h t he cur sor wavef or m.

HMAG ALL

I ~cs~
~

.

	

t v

. . . . . . ' ' , . . . .

vzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" : ~~

	

~

3857- 118

Tur ns of f HMAG ALL

	

,

Not i ce t hat al l di spl ayed

wavef or ms r et ur n : o t hei r

	

' ' ~

or i gi nal posi t i on i n t he ~al ~~l l l i ` ' '

di spl ay .

~r r ~r ~r r ~~r ~r ~r r r ~~r r ~r ~r !



USI NG THE VS ver sus) FUNCTI ON

The ver sus f unct i on key, shown i n Fi gur e 2- 31 per mi t s you t o di spl ay t he cur sor

wavef or m wi t h r espect t o anot her wavef or m r at her t han t i me . I ni t i al i ze t he 7D20 as

i nst r uct ed i n t he pr el i mi nar y set - up i nst r uct i ons at t he begi nni ng of t hi s sect i on . Set

t he TI ME/ DI V t o 200 Ns/ di v and set t he t r i gger LEVEL t o cent er posi t i on .

Fi gur e 2- 31 . The VS ( Ver sus) key .

Pr ess Remar ks

	

Di spl ay

COPY, 1, 3 Saves a dupl i cat e of

wavef or m 1 i nt o wavef or m

memor y 3 .

VS

	

The VS key wi l l begi n t o

bl i nk and t he VS pr ompt

appear s i n t hedi spl ay . The#i

si gn i n t he pr ompt al so

bl i nks, i ndi cat i ng t hat t he

7D20 i s wai t i ng f or you t o

desi gnat e a wavef or m

number t o subst i t ut e f or t he

t i me axi s .

Oper at i ng I nst r uct i ons - 7D2 0

TRI GGERI NG
MGUF CUU?LI f JG SUGHCE

,

~r ~r r ~~r r r ~~r ~r r r r r ~~r r r

®®~~ ~~ ~
3857 122
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Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

3

	

Thi s causes t he cur sor

	

-

wavef or m ( wavef or m 1 ~ t o

be ver sus wavef or m 3 . The

VS key r emai ns i l l umi nat ed

but i s no l onger bl i nki ng .

The r esul t ant di spl ay wi l l

appear as shown because

wavef or m 1 i s used f or t he X

and Y axi s of t he di spl ay .

Not i ce t hat t he cur sor

	

~~~, . ,

r eadout uses vol t s f or t he

hor i zont al val ue r at her t han

	

sass- ~ze

seconds .

TRI GGERI NG Tur n t hi s cont r ol t o i t s f ul l y

LEVEL

	

cl ockwi se posi t i on . Thi s wi l l

change t he phase r el at i on-

shi p of wavef or ms 1 and 3

as shown. I n t hi s way, t he

cur sor wavef or m can be

di spl ayed VS t he dat a i n any

of t he wavef or m memor i es,

i ncl udi ng i t sel f .

VS

	

Tur ns of f t he VS f unct i on

and ext i ngui shes t he VS

key . The di spl ay nowshows

onl y t he cur sor wavef or m

di spl ayed wi t h r espect t o

t i me .

2- 64
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USI NG THE REFer ence WI TH VS

The f ol l owi ng i l l ust r at es how t o use t he REFer ence f eat ur e when vi ewi ng a VS

wavef or m di spl ay .

Pr ess Remar ks

	

Di spl ay

-

	

~

	

1v

. . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

	

. _ .
_

~- . -

REF

	

Tur ns on t he REFer ence

Wavef or m f or vi ewi ng at t he

same t i me .

VPUP4

	

Ver t i cal l y posi t i on t he

ver sus di spl ay about 2

di vi si ons hi gher .

Oper at i ng I nst r uct i ons- 7D20

1V ~ 20 " y "
oSW R1

	

. C>: Y 1 Yt : a . . : . . . . . ~i 08 . "
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Oper at i ng I nst r uct i ons- 7D20

2- 6 6

Pr ess Remar ks

	

Di spl ay

1~

	

Whi l e posi t i oni ng cur sor 1

at

	

l ef t and r i ght , obser ve i t s

posi t i on on bot h t he

REFer ence and VS wave-

f or ms . Her e t he REFer ence

ser ves as a t i me r ef er ence

as i ndi cat ed by t he

hor i zont al coor di nat e

r eadi ng i n seconds .

VS

	

Ter mi nat es bot h t he V5

f unct i on and t ur ns of f t he

REFer ence wavef or m.

Ret ur n t he TRI GGERI NG

LEVEL cont r ol t o mi dr ange .

VECTORS AND DOTS

Up t o t hi s poi nt t he wavef or m di spl ays you have vi ewed consi st of a ser i es of dot s

t hat r epr esent t he di gi t i zed wavef or m dat a pai nt s . As t hese dot s become separ at ed

ver t i cal l y i t somet i mes becomes di f f i cul t t o det er mi ne whi ch dot f ol l ows whi ch . Your

7D20 has a sel ect abl e VECTOR f unct i on ( see Fi g . 2- 32) t hat connect s t i me adj acent

dot s . Thi s al l ows you t o bet t er det er mi ne t hei r t i me r el at i onshi ps . The VECTORS ar e

desi gned such t hat you can st i l l easi l y di scer n t he wavef or m dat a pai nt s because

t hey appear i nt ensi f i ed wi t h t he VECTORS on .

Fi gur e 2- 32 . VECTOR key .

~r r ~~r r r ~~r r r ~r ~ ~

3857- 1 87
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Oper at i ng I nst r uct i ons- 7D20

EXERCI SE 8

USI NG THE AVERAGE AND ENVELOPE

FUNCTI ONS AND SET N

So t hat you may st ar t at any of t he 12 Get - Acquai nt ed Exer ci ses, t he I ni t i al i zat i on

f eat ur e has been used as necessar y t o set f r ont - panel cont r ol set t i ngs t o a known

st at e by a si ngl e sel ect i on of I NI T FRONT PANEL f r om t he UTI LI TI ES menu ( r ef er t o

t he l i st of pr edet er mi ned set t i ngs i n t he Det ai l ed Oper at i ng I nst r uct i ons under Menu

Funct i ons . Under nor mal appl i cat i ons i t i s not necessar y t o use t he I ni t i al i zat i on

f eat ur e, but i t may be hel pf ul .

These f unct i on keys, shown i n Fi gur e 2- 33 per mi t you t o aver age or envel ope

wavef or ms t hat ar e bei ng di gi t i zed . AVEr agi ng i s usef ul f or r educi ng uncor r el at ed

noi se i n si gnal s and i mpr oves i t s si gnal t o noi se r at i o . ENVeI opi ng i s usef ul f or

r eveal i ng subt l e var i at i ons i n si gnal s and al l ows t he 7D20 t o be l ef t unat t ended f or a

l ong per i od of t i me whi l e moni t or i ng si gnal s f or t i me and ampl i t ude var i at i ons such

as f r equency dr i f t . Ref er t o t he Det ai l ed Oper at i ng I nst r uct i ons l at er i n t hi s sect i on

f or t he al gor i t hms used f or wavef or m pr ocessi ng . Wavef or ms can be AVEer aged or

ENVel oped cont i nuousl y or you can use t he SET N f eat ur e t o sel ect t he number of

wavef or ms t o pr ocess bef or e aut omat i cal l y ent er i ng HOLD . The f ol l owi ng shows

how, but f i r st , make sur e t he 7D20 i s i ni t i al i zed and t hat t he 1 kHz si ne wave i s

connect ed as descr i bed i n t he PRELI MI NARY SET- UP I NSTRUCTI ONS .

REV SEPT $2

Fi gur e 2- 33 . Wavef or m pr ocessi ng keys .
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Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

AVE

	

The AVE key i l l umi nat es

	

, =
ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

2- 6 8

and t he 7D20 st ar t s t o " ®®

cont i nuousl y aver age t he

si gnal as i t i s bei ng di gi t i zed .

Sl i ght l y adj ust t he CH 1

POSI TI ON cont r ol and

obser ve t he ef f ect - The i

	

,

di spl ay r eadout di spl ays t he

	

~~~

	

i

	

I

	

i

	

I

number of aver ages as t hey

accumul at e up t o t he

	

~"
cur r ent val ue of N, at whi ch

	

sa5~ i so
poi nt t he di spl ay si mpl y

i ndi cat es t hat t he number of

aver ages exceeds t he

cur r ent val ue of N and a " ' ~"

si gn appear s i n t he pr ompt .

Sel ect i on of t he AVE

f unct i on wi l l cancel t he

HOLD, ENV, ENV N, SET N,

and AVE Nf unct i ons i f any

ar e act i ve .

HOLD

	

Thi s t er mi nat es t he AVE

pr ocess and di spl ays t he

t ot al number of aver ages i n

t he r eadout up t o t he

cur r ent val ue of N. You can

al so t er mi nat e t he AVE

f unct i on by sel ect i ng HOLD

NEXT, whi ch woul d al l ow

t he 7D20 t o aver age t he

next t r i gger ed wavef or m,

	

~

	

,

t hen ent er HOLD. Agai n,

t he t ot al number of

	

saa~, a~

wavef or ms aver aged up t o

t he cur r ent val ue of N woul d

be di spl ayed . Ter mi nat i on of

t he AVE f unct i on can al so

be ef f ect ed by sel ect i ng AVE

N, ENV, and ENV Nwi t h t he

sel ect ed f unct i on bei ng

i ni t i at ed . Or , t he AVE

f unct i on can be t er mi nat ed

by pr essi ng t he AVE key a

second t i me i n whi ch case

t he 7D20 woul d r esume

nor mal di gi t i zi ng oper at i on

REV SEPT $2



Pr ess Remar ks

	

Di spl ay

ENV

	

The HOLD f unct i on i s

cancel l ed, t he ENV key

i l l umi nat es and t he

ENVel ope f unct i on i s

i ni t i at ed. The si ne wave wi l l

be cont i nuousl y envel oped

and t he r eadout di spl ays t he

accumul at ed t ot al of t i mes

t he wavef or mi s ENVel oped .

Whi l e ENVel opi ng, sl owl y

adj ust t he f r equency of your

si gnal gener at or and

obser ve t he r esul t s .

Sel ect i on of t he ENV

f unct i on aut omat i cal l y

cancel s HOLD, AVE, AVE N,

ENV N, or SET N .

VECTOR

	

By connect i ng adj acent

sampl es, t he VECTORS

pai nt i n t he envel ope t o ai d

i n vi sual i nt er pr et at i on .

HOLD

	

Ter mi nat es t he ENV

pr ocess and di spl ays t he

t ot al number of t i mes t he

wavef or m was envel oped .

As was t f i e case wi t h t he

AVE f unct i on, you can al so

t er mi nat e t he ENV mode

wi t h t he HOLD NEXT

f unct i on whi ch woul d al l ow

one addi t i onal t r i gger ed

wavef or m t o be envel oped

bef or e aut omat i cal l y

ent er i ng HOLD and

di spl ayi ng t he accumul at ed

t ot al i n t he r eadout . You can

al so t er mi nat e t he ENVeI -

ope mode by sel ect i ng AVE,

AVE N, or ENV N wi t h t he

REV SEPT 82

Oper at i ng I nst r uct i ons- 7D20

3857- 132

3857- 154
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Oper at i ng I nst r uct i ons- 7D20

HOLD

	

i ni t i at i ng of t he f unct i on

( cont )

	

sel ect ed . The ENV mode can

al so be cancel l ed by

pr essi ng t he ENV key a

second t i me . The key wi l l

ext i ngui sh and t he 7D20

wi l l r esume nor mal

di gi t i zi ng oper at i on .

SET N

	

The SET N key wi l l bl i nk

when pr essed and t he SET

N? pr ompt appear s i n t he

di spl ay r eadout . The pr ompt

wi l l i ndi cat e t he cur r ent

val ue of N as shown . You

can change t he val ue of Nby

pr essi ng and hol di ng t he

SET N key . Thi s wi l l cause N

t o cycl e r epeat edl y t hr ough

t hi s sequence of val ues : 8,

16, 32, 64, 128, and 256 .

Rel ease t he key t o st op at

t he desi r ed val ue of N. For

t he pur pose of t hi s exer ci se

set t he val ue of N t o 128 .

The SET N pr ompt wi l l

di sappear f r om t he r eadout

when you pr ess t he next key

( t hi s coul d be any key) .

2- 70

Pr ess Remar ks

	

Di spl ay

The f
.

key begi ns t o bl i nk

i ndi cat i ng t hat you can now

sel ect a shi f t f unct i on .

_ams

. . - ~

	

A

. m . - . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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l w8' ~
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w
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Pr ess Remar ks

	

Di spl ay

AVE N

	

sel ect i ng HOLD,

	

HOLD

( cont )

	

NEXT, AVE, ENV, or ENV N

wi t h t he sel ect ed f unct i on

bei ng i ni t i at ed .

ENV N

REV SEPT 82

Sel ect s t he ENV N f unct i on .

The ENV N key i l l umi nat es

and t he si ne wave i s

envel oped 128 t i mes . As

soon as you pr ess ENV N,

change t he f r equency of

your si gnal gener at or

sl i ght l y and obser ve t he

r esul t i ng di spl ay . Not i ce

t hat j ust l i ke t he AVE N

f unct i on, t he r eadout begi ns

t he envel ope count at 128

( t he val ue of N) and count s

down t o 0 . At t he zer o count

t he 7D20 aut omat i cal l y

ent er s HOLD and t he

r eadout i ndi cat es an

ENVel ope count of 128 . The

ENV N mode wi l l cancel

wi t h t he sel ect i on of HOLD,

HOLD NEXT, AVE, AVE ' - , ,

or ENV wi t h t he sel ect ed

f unct i on i ni t i at ed . Not e : The

AVEr agi ng and ENVel opi ng

modes wi l l f unct i on at al l

TI ME/ DI V set t i ngs . How-

ever , when usi ng ROLL

mode, some speci al

f eat ur es ar e pr ovi ded . Ref er

t o AVEr agi ng, ENVel opi ng,

and SET N f unct i ons i n t he

Det ai l ed Oper at i ng I nst r uc-

t i ons .

Oper at i ng I nst r uct i ons- 7D20
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Oper at i ng I nst r uct i ons- 7D20

EXERCI SE 9

DI GI TI ZI NG MODES AND THE

TI ME/ DI V CONTROL

The 7D20 has f our di gi t i zi ng modes aut omat i cal l y sel ect ed by t he TI ME/ DI V

sel ect or . These di f f er ent di gi t i zi ng modes ensur e opt i mum di gi t i zer oper at i on f or t he

f ul l r ange of TI ME/ DI V set t i ngs . These modes ar e descr i bed her e but f or mor e

i nf or mat i on, r ef er t o t he Det ai l ed Oper at i ng I nst r uct i ons i n t hi s sect i on and t o t he

Oper at i onal Theor y, sect i on 3 .

Fi gur e 2- 34 . The TI ME/ DI V- di gi t i zi ng modes sel ect or .

REAL- TI ME AND EXTENDED REAL TI ME

So f ar we have been usi ng t he r eal - t i me di gi t i zi ng mode whi ch ext ends f r om 50

ms/ di v t o 500 Ns/ di v . The ext ended r eal - t i me mode ext ends f r om 200 Ns/ di v t o 2

Ns/ di v . The pr i mar y di f f er ence bet ween t hese t wo modes i s t hat t he r ecor d l engt h

( poi nt s per wavef or m) decr eases f r om 100 poi nt s/ di v t o 80 poi nt s/ di v i n t he

ext ended r eal - t i me mode . See Det ai l ed Oper at i ng I nst r uct i ons .

ROLL MODE AND EXTer nal CLOCK

2- 72

To demonst r at e t he r ol l mode, adj ust your si ne- wave si gnal t o 1 - Hz, DC coupl ed, and

set t he TI ME/ DI V sel ect or f or 100 ms/ di v . You wi l l obser ve t hat t he si gnal di spl ay

r ol l s acr oss t he cr t . Thi s r ol l mot i on can be st opped at any t i me by pr essi ng t he

HOLD key . The l ast di gi t i zed poi nt al ways appear s at t he ext r eme r i ght of t he di spl ay .

As you change f r om 100 ms/ di v t o 20 s/ di v wi t h t he di spl ay not i n HOLD, not e t hat

t he di gi t i zi ng pr ocess cont i nues i n t he r ol l mode . To use t he EXTer nal CLOCK

REV SEPT 82



Oper at i ng I nst r uct i ons- 7D20

f unct i on, t he TI ME/ DI V cont r ol must be set t o EXT, and a si gnal appl i ed t o t he EXT

CLOCK i nput connect or . Ref er t o Exer ci se 12, Usi ng t he Ext er nal Cl ock f or f ur t her

i nf or mat i on .

EQUI VALENT TI ME MODE

I n t he equi val ent t i me di gi t i zi ng mode sever al t r i gger event s ar e needed t o di gi t i ze a

f ul l r ecor d ( 1024 wavef or m dat a poi nt s) l engt h . Thi s can be demonst r at ed by set t i ng

t he TI ME/ DI V t o 1 ps/ di v and changi ng t he si ne- wave si gnal t o 100 kHz . Make

abr upt adj ust ment s of t he CH 1 POSI TI ON cont r ol t o ver t i cal l y r eposi t i on t he

wavef or m by sever al di vi si ons ( ei t her up or down) . When you do t hi s you wi l l not i ce

a shor t t i me l ag occur s and t he moment ar y pr esence of mul t i pl e t r aces as t he

di gi t i zer compl et es t he r ecor d at t he changi ng POSI TI ON cont r ol set t i ngs .

Decr easi ng t he TI ME/ DI V makes t hi s mor e obvi ous as t he di gi t i zer r equi r es mor e

t r i gger s t o di gi t i ze t he wavef or m at a new posi t i on . Ref er t o t he Det ai l ed Oper at i ng

i nst r uct i ons i n t hi s sect i on and t o t he Oper at i onal Theor y, sect i on 3, f or mor e

i nf or mat i on .

REV SEPT 82 2- 73



Oper at i ng I nst r uct i ons- 7D20

EXERCI SE 10

SETTI NG THE TRI GGER POSI TI ON

So t hat you may st ar t at any of t he 12 Get - Acquai nt ed Exer ci ses, t he I ni t i al i zat i on

f eat ur e has been used as necessar y t o set f r ont - panel cont r ol set t i ngs t o a known

st at e by a si ngl e sel ect i on of I NI T FRONT PANEL f r om t he UTI LI TI ES menu ( r ef er t o

t he l i st of pr edet er mi ned set t i ngs i n t he Det ai l ed Oper at i ng I nst r uct i ons under Menu

Funct i ons . Under nor mal appl i cat i ons i t i s not necessar y t o use t he I ni t i al i zat i on

f eat ur e, but i t may be hel pf ul .

Wi t h t he TRI G POS keys ( shown i n Fi g . 2- 35~, t he 7D20 per mi t s you t o vi ew up t o

10 di vi si ons of pr et r i gger and up t o 1500 di vi si ons of post t r i gger . Pr et r i gger al l ows

you t o see event s t hat occur bef or e t he t r i gger event whi l e post t r i gger i ng act s l i ke a

di gi t al del ay whi ch al l ows you t o vi ew event s t hat occur af t er t he t r i gger event . The

t r i gger posi t i on set t i ng appear s i n t he upper r i ght cor ner of t he di spl ay r eadout j ust

bel ow t he TI ME/ DI V set t i ng as shown i n Fi gur e 2- 36 . For t hi s exer ci se, i nst ead of

t he si ne wave you" ve been usi ng, connect t he cal i br at or si gnal f r om t he host

mai nf r ame t o t he CH 1 i nput connect or of t he 7D20 . Set t he cal i br at or f or a 1- kHz, 4

vol t si gnal out put and set t he 7D20 TI ME/ DI V f or 100 Ns . I ni t i al i zat i on set t he 7D20

t o t r i gger on t he posi t i ve sl ope of t he i ncomi ng si gnal so t he di spl ay shoul d appear

as shown i n Fi gur e 2- 36 . Pr oceed wi t h t he exer ci se .

Pr ess Remar ks

	

Di spl ay

TRI G POS~

	

One pr ess of t hi s key causes

t he TRI Gger POSi t i on t o

move one f ul l di vi si on t o t he

r i ght of i t s zer o posi t i on .

Four mor e pr esses wi l l st ep

t he TRI G POS t o t he cent er

of t he di spl ay . Ther ef or e,

I
1v

	

ee, . i s
OSY 1

	

T _OS~1

hal f of t he di spl ay shows

pr et r i gger and hal f shows

	

®®

post t r i gger ed wavef or m.

3857- 180
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1BB 8
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Fi gur e 2- 35 . TRI Gger POSi t i on keys .

Pr ess Remar ks

	

Di spl ay

TRI G POSE

	

Pr ess and hol d t hi s key and

t he TRI G POS wi l l i ncr e-

ment t o 10 . Thi s r esul t s i n a

f ul l 10- di vi si on di spl ay of

i nf or mat i on whi ch occur r ed

pr i or t o t he t r i gger event .

Fi gur e 2- 36 . Tr i gger POSi t i on r eadout .

OSY. 1

Oper at i ng I nst r uct i ons- 7D20

TRI GGER

POSI TI ON

32557- t 33

3857- 179

I I ; SYl 1 1
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Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

aTRI G POS

	

Pr ess and hol d t hi s key and

t he TRI G POS i ncr ement s

back t o zer o wher e i t

aut omat i cal l y st ops .

Rel ease t he key .

aTRI G POS

	

Pr ess and hol d t hi s key and

agai n t he TRI G POS wi l l

decr ement t o - 1500

di vi si ons of post t r i gger . The

t r i gger event act ual l y

occur s 1500 di vi si ons ( 150

ms) bef or e t he begi nni ng of

t hi s wavef or m.

3857- 184
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So t hat you may st ar t at any of t he 12 Get - Acquai nt ed Exer ci ses, t he I ni t i al i zat i on

f eat ur e has been used as necessar y t o set f r ont - panel cont r ol set t i ngs t o a known

st at e by a si ngl e sel ect i on of I NI T FRONT PANEL f r om t he UTI LI TI ES menu ( r ef er t o

t he l i st of pr edet er mi ned set t i ngs i n t he Det ai l ed Oper at i ng I nst r uct i ons under Menu

Funct i onsj . Under nor mal appl i cat i ons i t i s not necessar y t o use t he I ni t i al i zat i on

f eat ur e, but i t may be hel pf ul .

The HOLD NEXT f eat ur e ( HOLD NEXT key i s shown i n Fi g . 2- 37) i s used t o capt ur e

and hol d di gi t i zed wavef or ms . Gener al l y speaki ng, when HOLD NEXT i s i n ef f ect ,

your 7D20 wi l l accept t he next t r i gger event , di gi t i ze a f ul l memor y of wavef or m

dat a, t hen aut omat i cal l y ent er HOLD. However , i t s act ual oper at i on var i es

somewhat dependi ng upon t he di gi t i zi ng mode t hat i s bei ng used . ( The di gi t i zi ng

modes ar e demonst r at ed i n EXERCI SE 9 . ) The HOLD NEXT mode can be used t o

acqui r e dat a f r om a si ngl e t r i gger event j ust as t he si ngl e sweep mode i s used i n a

convent i onal osci l l oscope .

I ni t i al i ze t he 7D20 and per f or m t he f ol l owi ng st eps t o i l l ust r at e how HOLD NEXT i s

used i n t he di f f er ent di gi t i zi ng modes .

RY DI SPLAY

	

CURSOR WFM

	

I RI GGf RI t i G
} ' N'

	

NU' Jf

	

Cf i Ll ' I I hG

	

~i i I 11i CL

EXERCI SE 11

USI NG THE HOLD NEXT

Fi gur e 2- 37 . The HOLD NEXT key .

Oper at i ng I nst r uct i ons- 7D20
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Oper at i ng I nst r uct i ons- 7D20

REAL- TI ME AND EXTENDED REAL TI ME ( 50 ms ? Ti me/ Di v ? 2 Ns) :

HOLD NEXT Not e t hat t he 7D20 goes i nt o HOLD and t hat t he TRI G' D l i ght goes

out . When you f i r st pr essed t he HOLD NEXT key t he 7D20 si mpl y

accept ed one mor e t r i gger , di gi t i zed a f ul l memor y of wavef or m dat a,

t hen ent er ed HOLD. Each subsequent pr ess of t he HOLD NEXT key

ar ms t he ci r cui t s t o accept a new t r i gger and r epeat s t he pr ocess . The

TRI G' D l i ght i l l umi nat es when t he t r i gger occur s . Thi s i s t r ue f or t he

r eal - t i me di gi t i zi ng mode ( 50 ms/ di v t o 500 ps/ di v) and f or t he

ext ended r eal - t i me di gi t i zi ng mode ( 200 Ns/ di v t o 2 ps/ di v) .

EQUI VALENT TI ME MODE ( 1 ps ? TI ME/ DI V >_ 50 ns) :

For t hi s par t set t he TI ME/ DI V f or 100 ns/ DI V and adj ust t he i ncomi ng si ne- wave

si gnal t o 1 MHz .

HOLD NEXT Not i ce t he 7D20 di spl ay moment ar i l y updat es bef or e ent er i ng HOLD.

I n t he equi val ent t i me mode ( 1 Ns/ di v t o 50 ns/ di v) , when t he HOLD

NEXT key i s pr essed, t he 7D20 accept s enough r epet i t i ve t r i gger s t o

bui l d a compl et e r epr esent at i on of t he wavef or m bef or e ent er i ng

HOLD. The TRI G' D l i ght st ays i l l umi nat ed dur i ng each t r i gger ed

di gi t i zi ng per i od . Ref er t o t he Oper at i onal Theor y, Sect i on 3 f or

f ur t her i nf or mat i on .

ROLL MODE AND EXTer nal CLOCK ( 20 s - 100 ms)

Sel ect DC coupl i ng on CH 1 and set t he TRI GGERI NG MODE f or NORM wi t h DC

COUPLI NG and HF REJ . Set t he TI ME/ DI V cont r ol f or 100 ms/ di v and change t he

i nput si gnal t o a 1- Hz si ne wave .

HOLD NEXT Obser ve t hat t he HOLD NEXT key i l l umi nat es when pr essed but t he

di spl ay cont i nues t o r ol l f or a shor t t i me . Then, t he TRI G' D l i ght

comes on and a f ul l 10- di vi si ons of wavef or m r ol l s past bef or e t he

7D20 ent er s HOLD and t he TRI G' D l i ght goes out . Subsequent

pr essi ng of t he HOLD NEXT key wi l l pr oduce t he same r esul t . Not i ce

i n doi ng so, t hat t he 7D20 t r i gger s on t he same poi nt and sl ope of t he

wavef or m each t i me. When HOLD NEXT i s act i vat ed i n t he r ol l mode,

a hol d of f per i od occur s whi l e t he ci r cui t s ar e ar med . Thi s al l ows

about a scr een f ul l of dat a t o r ol l acr oss bef or e a t r i gger can be

accept ed . When a t r i gger i s accept ed, t he TRI G' D l i ght comes on and

t he di spl ayed wavef or m cont i nues t o r ol l acr oss t he scr een unt i l t he

sel ect ed TRI G POS i s r eached . I f t he TRI G POS i s 0 t hen a f ul l scr een

of dat a wi l l cr oss t he scr een bef or e HOLD i s ent er ed and t he TRI G' D

l i ght goes out . Set t he TRI G POS t o cent er scr een and onl y hal f a

scr een of dat a wi l l r ol l acr oss af t er a t r i gger i s accept ed . HOLD NEXT

oper at es t hi s way t hr oughout t he r ange of r ol l di gi t i zi ng mode ( 20

s/ di v t o 100 ms/ di v and EXT cl ock) .

2- 78
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EXERCI SE 12

USI NG THE EXTERNAL CLOCK

Oper at i ng I nst r uct i ons- 7D20

EXTer nal CLOCK di gi t i zi ng mode per mi t s you t o di gi t i ze si gnal s usi ng an ext er nal

cl ock t o det er mi ne when di gi t i zed poi nt val ues ar e st or ed i n wavef or m memor y .

Pol ar i t y of t he EXTer nal CLOCK i s set by usi ng t he MENU f eat ur e of your 7D20 as

i nst r uct ed bel ow:

Pr ess Remar ks
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Oper at i ng I nst r uct i ons- 7D20

Pr ess Remar ks

	

Di spl ay

4

	

Sel ect 100 Hz f r equency,

( cont )

	

t hi s can be ei t her a squar e

or si ne wave . Rot at e t he

TI ME/ DI V cont r ol count er -

cl ockwi se unt i l " EXT ~ " i s

di spl ayed i n t he upper r i ght

cor ner of t he r eadout .

The wavef or m di spl ay

shoul d be r ol l i ng . I f not , be

sur e you ar e not i n HOLD.

Whi l e t ur ni ng t he CH 1

POSI TI ON cont r ol back and

f or t h, var y t he si gnal

gener at or f r equency about

2 or 3 t i mes sl ower or f ast er

and not i ce t hat t he speed of

t he ROLLi ng al so var i es . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Thi s concl udes t he GET- ACQUAI NTED EXERCI SES. For addi t i onal i nf or mat i on, r ef er

t o t he DETAI LED OPERATI NG I NSTRUCTI ONS t hat f ol l ows i n t hi s sect i on .



DETAI LED OPERATI NG I NSTRUCTI ONS

I NTRODUCTI ON

Det ai l ed i nf or mat i on concer ni ng t he cont r ol s and oper at i on of t he 7D20 i s gi ven i n

t he f ol l owi ng pages .

POWER- UP

Op er at i ng I nst r u ct i o ns- 7D20

At power - up t he 7D20 aut omat i cal l y per f or ms an i nt er nal sel f t est . Upon compl et i on

of i t s sel f t est , t he 7D20 r est or es many of i t s cont r ol set t i ngs whi ch wer e r et ai ned i n

memor y when power was l ast r emoved . Tabl e 2- 1 shows what set t i ngs ar e r est or ed

and whi ch ones r et ur n t o a power - up def aul t condi t i on .

TABLE 2- 1

Cont r ol Set t i ngs at Power Up

I . Cont r ol set t i ngs r est or ed upon power - up :

A. CH1/ CH2

VOLTS/ DI V

COUPLI NG

I NVERT ( CH2)

B. TRI GGERI NG

MODE

COUPLI NG

SOURCE

SLOPE

POSI TI ON

C . HORI ZONTAL

TI ME/ DI V

EXTERNAL CLOCK POLARI TY

D. MEMORY DI SPLAY

DI SPLAY 1

DI SPLAY 2

CURSOR WFM # ( 1 or 2)

REFERENCE WFM

E . CURSOR WFM ( I f WFM 1 or WFM 2 at power down . )

VPUP, VPDN ( For HMAG and VS wi t h REF oper at i on . )

HMAG, VS

F . ACQUI SI TI ON

AQR MODE

G. CURSORS

MODE ( I NDEP or ALI t aN)

DON/ DOFF

CURSOR POSI TI ONS

TABLE CONTI NUED

2- 8 ~



Oper at i ng I nst r uct i ons- 7D20

2- 8 2

H . GPI B

ADDRESS

MODE

TERMI NATOR

I . OTHER

VECTOR

SET N VALUE

TABLE 2- 1 ( CONT)

Cont r ol Set t i ngs at Power Up

I I . Def aul t s of cont r ol set t i ngs not r est or ed at Power Up .

A. CH1 / CH2

VARI ABLE GAI N CONTROLS : ACTI VE

POSI TI ON CONTROLS: ACTI VE

B. TRI GGERI NG

TRI GGER LEVEL CONTROL : ACTI VE

C. HORI ZONTAL

HORI Z POSI TI ON CONTROL: ACTI VE

D . MEMORY DI SPLAY

DI SPLAY 3- 6 : OFF

CSW: I f CURSOR WFM was 3- 6 i t i s r eset t o CH1 i f AQR MODE i s CH1,
BOTH, or ADD, and t o CH2 i f AQR MODE i s CH2 .

COPY: OFF

E . CURSOR WFM

VXPD, VCMP: OFF

VPUP, VPDN: OFF ( Except separ at i on f or HMAG or VS)

For al l WFM' s ot her t han CSW, VXPD, VCMP, VPUP, VPDN, HMAG

and VS ar e of f .

F . ACQUI SI TI ON : No def aul t set t i ngs .

G. CURSORS: No def aul t set t i ngs .

H. GPI B : See GPI B sect i on .

I . OTHER

AVE, AVE ( ' : OFF

ENV, ENV ~~ : OFF

MENU: OFF

RQS, RQS~: OFF

I D: OFF

HOLD: OFF

: OFF
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MASTER MENU SELECTI ONS

1, # STORE PANEL #

MENU FUNCTI ONS

The 7D20 MENU al l ows you t o sel ect a number of f unct i ons usi ng t he number ed ( 1-

6) MEMORY DI SPLAY keys . When pr essed, t he MENU key wi l l i l l umi nat e and cause

t he l ast sel ect ed MASTER MENU ( see Fi g . 2- 38) or submenu t o be di spl ayed. When

i ni t i al l y sel ect ed af t er power - up i t di spl ays t he MASTER MENU. Sel ect i ng MENU

t er mi nat es TEST menus, I D, and cl ear s any di spl ayed t ext . The MENU i s t er mi nat ed

by pr essi ng t he i l l umi nat ed MENU key or by TEST, I D, or TEXT f r om GPI B. The

i l l umi nat ed MENU key wi l l ext i ngui sh upon t er mi nat i on and t he di spl ayed menu wi l l

di sappea r . The f ol l owi ng shows t he 7D20 menus and expl ai ns t hei r associ at ed

f unct i on sel ect i ons.

Fi gur e 2- 38 . 7D20 MASTER MENU .

Oper at i ng I nst r uct i ons- 7D20

3857- 143

Thi s Menu f unct i on ( see Fi g . 2- 38) per mi t s you t o st or e up t o si x set s of f r ont panel

set t i ngs . These set t i ngs ar e r et ai ned i n memor y at power down and can be r ecal l ed

usi ng menu i t em 2, whi ch i s descr i bed next . Tabl e 2- 2 gi ves t he i t ems t hat ar e

st or ed, ot her i t ems r et ai n t hei r cur r ent or most r ecent st at us bef or e a r ecal l

command .

To st or e f r ont panel set t i ngs, pr ess MEMORY DI SPLAY key 1 . The pr ompt di spl ay

f i el d wi l l r ead : STORE #, wi t h t he # si gn bl i nki ng . At t hi s poi nt , you can pr ess any of

t he number ed ( 1- 6) MEMORY DI SPLAY keys and t he cur r ent f r ont panel set t i ngs

wi l l be st or ed i n t he r espect i ve f r ont panel memor y . Thi s i n no way i nt er f er es wi t h

t he st or age of wavef or mdat a . Set t i ngs pr evi ousl y st or ed i n t he sel ect ed memor y ar e

r epl aced wi t h t he cur r ent set t i ngs . The st or e f unct i on i s t er mi nat ed upon compl et i on

of t he command.



Oper at i ng I nst r uct i ons- 7D20

A. CH1/ CH2

VOLTS/ DI V

COUPLI NG

I NVERT ( CH2)

B. TRI GGERI NG

MODE

COUPLI NG

SOURCE

SLOPE

POSI TI ON

C. HORI ZONTAL

TI ME/ DI V

EXTERNAL CLOCK POLARI TY

2, # RECALL PANEL #

Thi s Menu f unct i on al l ows you t o r ecal l any set of f r ont panel set t i ngs whi ch have

been st or ed as descr i bed pr evi ousl y . Sel ect t hi s f unct i on by pr essi ng MEMORY

DI SPLAY key 2. The pr ompt : RECALL #i wi l l appear i n t he di spl ay . The # si gn wi l l

bl i nk i ndi cat i ng t hat you shoul d now sel ect t he number ed MEMORY DI SPLAY key

cor r espondi ng t o t he set t i ngs you wi sh t o r ecal l . Upon pr essi ng t he desi r ed key, t he

7D20 wi l l i mmedi at el y r eset t o t he set t i ngs st or ed i n t he sel ect ed memor y . The

r ecal l f unct i on t er mi nat es upon compl et i on of t he command .

3 DI SPLAY CAL PATTERN

Thi s menu sel ect i on i s act i vat ed by pr essi ng MEMORY DI SPLAY key 3, whi ch

causes t he DI SPLAY CAL PATTERN shown i n Fi gur e 2- 39 t o be di spl ayed . The

DI SPLAY CAL PATTERN i s used wi t h t he DI SPLAY CAL adj ust ment s on t he f r ont

panel t o compensat e t he 7D20 di spl ay f or t he cal i br at i on of t he host mai nf r ame .

Adj ust ment of t hese cont r ol s af f ect onl y t he di spl ay and has no ef f ect on t he

di gi t i zi ng accur acy of t he 7D20 . I ncl uded i n t he DI SPLAY CAL PATTERN i s a

VECTOR di spl ay t hat f or ms a f l ower pat t er n . Opt i mum VECTOR di spl ays ar e

achi eved when t he f l ower pat t er n i s adj ust ed ( usi ng t he VECT LI N adj ust ment ) f or a

cl osed X pat t er n . The compl et e pr ocedur e f or adj ust i ng t he DI SPLAY CAL

adj ust ment s i s gi ven i n t he pr el i mi nar y set - up por t i on of t he " Get - Acquai nt ed

Exer ci ses" . To t er mi nat e t he DI SPLAY CAL PATTERN pr ess MEMORY DI SPLAY key

6 whi ch r et ur ns t he MASTER MENU t o t he di spl ay or pr ess t he i l l umi nat ed MENU

key whi ch t er mi nat es t he MENU mode . I nst r ument st at us and wavef or m dat a i s

r et ai ned dur i ng t hi s pr ocess .

4 UTI LI TI ES

Pr essi ng MEMORY DI SPLAY key 4 causes t he UTI LI TI ES submenu, shown i n Fi gur e

2- 40, t o be di spl ayed . As wi t h t he MASTER MENU f unct i ons, sel ect i ons f r om t he

UTI LI TI ES MENU ar e made by pr essi ng t he numer i c MEMORY DI SPLAY key t hat

cor r esponds t o t he menu sel ect i on you want . The UTI LI TI ES MENU can be

t er mi nat ed by pr essi ng MEMORY DI SPLAY key 6, whi ch r et ur ns t he MASTER

MENU, or by pr essi ng t he i l l umi nat ed MENU key whi ch t er mi nat es t he MENU mode .

2- 84

TABLE 2- 2

Fr ont Panel Set t i ngs t hat can be St or ed and Recal l ed .

D. MEMORY DI SPLAY

DI SPLAY 1- 6

CURSOR WFM#

E. CURSOR WFM

NONE

F . ACQUI SI TI ON

AQR MODE

G. OTHER

VECTOR

SET N VALUE

REV SEPT 82
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Fi gur e 2- 39 . DI SPLAY CAL PATTERN.

Oper at i ng I nst r uct i ons- 7D20zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" s ~
T Of : "_ .

'

	

: Z f f D C Y

	

NA Y

RL

4 LK CL CK OL RI T . _

7

	

I N T / ONg ~/ A f L

	

. . - t _. . _ . _

NA~TRR~KLI ~U

~I Ct Y 1

	

1V

	

1J

	

V R . f

V " f . f V

	

" - 1 " . f

Fi gur e 2- 40 . UTI LI TI ES MENU .

3857- 144

3857- 145

1 SEND CSWASCI I . The sel ect i on of t hi s f unct i on f r om t he UTI LI TI ES menu

t r ansmi t s t he cur sor wavef or m pr eambl e and ASCI I cur ve dat a over t he GPI B. Thi s

command i s pr ovi ded f or use wi t h ot her GPI B i nst r ument s i n a l i st en onl y mode

wher e no cont r ol l er i s pr esent i n t he syst em ( r ef er t o t he GPI B Sect i on 4~ . 7D20

must be i n t al k onl y mode .

2 SEND CSWBI NARY. The sel ect i on of t hi s f unct i on t r ansmi t s t he cur sor

wavef or m pr eambl e and bi nar y cur ve dat a over t he GPI B. Thi s command i s al so

pr ovi ded f or use wi t h ot her GPI B i nst r ument s i n a l i st en onl y mode wher e no

cont r ol l er i s pr esent i n t he syst em ( r ef er t o GPI B Sect i on 4~ . 7D20 must be i n t al k

onl y mode .

3 READOUT ON/ OFF. Thi s sel ect i on f r om t he UTI LI TI ES menu wi l l t ur n of f or

on t he di spl ay r eadout ( l i nes 1, 2, 15, & 16~ . Menu and t ext l i nes 3- 14 ar e not

af f ect ed .
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4 EXT CLOCK POLARI TY. Thi s UTI LI TI ES menu sel ect i on di spl ays t he cur r ent

st at us of t he EXTer nal CLOCK pol ar i t y i n t he pr ompt f i el d as shown i n Fi gur e 2- 41 .

The message " EXT CLK~ " or " EXT CLK+ " i s di spl ayed ( dependi ng on cur r ent

pol ar i t y st at us) and t he ar r ow wi l l be bl i nki ng . The EXT CLOCK pol ar i t y wi l l r ever se

wi t h each addi t i onal pr ess of MEMORY DI SPLAY key 4.

5 I NI T FRONT PANEL . Thi s MENU f eat ur e i s i ncl uded mai nl y t o si mpl i f y t he

Get - Acquai nt ed Exer ci ses but may be used any t i me t hat you wi sh t o set t he f r ont

panel cont r ol s t o a known st at e . I t s sel ect i on, ei t her f r om t he UTI LI TI ES menu or

f r om a command over t he GPI B wi l l cl ear WFM memor i es 4 t hr ough 6, and wi l l

i ni t i al i ze t he 7D20 f r ont panel t o t he f ol l owi ng pr edet er mi ned set t i ngs :

A. CH1/ CH2

	

E . CURSOR WFM

VOLTS/ DI V: 1

	

CSW: 1

POSI TI ON CONTROLS: ACTI VE

	

VXPD, VCMP: OFF

VARI ABLE CONTROLS: ACTI VE

	

VPUP, VPDN: OFF

COUPLI NG: AC

	

HMAG, VS: OFF

CH2 I NVERT: OFF

	

F . ACQUI SI TI ON

B . TRI GGERI NG

	

AQR MODE: CH1

MODE: P- P

	

G. CURSORS

HOLD NEXT: OFF

	

MODE: ALI GN

COUPLI NG: AC

	

DOFF: ON

SOURCE: MODE

	

CURSOR 1 : POI NT 1

SLOPE: POS

	

CURSOR 2 : POI NT 1024

LEVEL CONTROL : ACTI VE

	

H. GPI B

POSI TI ON: O

	

NONE

C. HORI ZONTAL

	

I . OTHER

TI ME/ DI V: 1 mS

	

AVE, AVE N: OFF

POSI TI ON CONTROL: ACTI VE

	

ENV, ENV N: OFF

EXT CLOCK POLARI TY: POS

	

MENU: OFF

D. MEMORY DI SPLAY

	

ROS, ROS # : OFF

DI SPLAY 1 : ON

	

I D: OFF

DI SPLAY 2- f : OFF

	

HOLD: OFF

CSW: OFF

	

f : OFF

COPY: OFF

REF: OFF

6 MASTER MENU. Thi s sel ect i on f r om t he UTI LI TI ES MENU r et ur ns t he

MASTER MENU t o t he di spl ay .

TEST MENU

Each t i me t he 7D20 i s power ed up i t aut omat i cal l y execut es an i nt er nal " Sel f Test " .

Thi s sel f t est can, however , be r un anyt i me at t he di scr et i on of t he oper at or . To

manual l y i ni t i at e SELFTEST, f i r st pr ess t he f ( shi f t f unct i on) key, t hen pr ess t he

MENU TEST key . Thi s wi l l cause t he TEST MENU shown i n Fi gur e 2- 42 t o be

di spl ayed . Next , pr ess t he 1 key ( MEMORY DI SPLAY) t o sel ect EXECUTE SELFTEST

f r om t he TEST MENU. The SELFTEST wi l l t hen execut e ( f r ont panel keys wi l l bl i nk,

et c . ) and, upon compl et i on, t he SELFTEST PASS message wi l l appear i n t he di spl ay

as shown i n Fi gur e 2- 43 and t he TEST MENU wi l l ext i ngui sh . The 7D20 wi l l r eset t o
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t he st at e i t was i n bef or e SELFTEST was i ni t i at ed and al l wavef or m memor i es wi l l

be i ni t i al i zed .

Shoul d t he SELF TEST f ai l , t he appr opr i at e message wi l l al so appear i n t he di spl ay

al ong wi t h t he number of t he f ai l ed t est as shown i n Fi gur e 2- 44 . Thi s i nf or mat i on

shoul d be r epor t ed t o a qual i f i ed ser vi ce per son f or r epai r .

SELF TEST can be cont i nued by pr essi ng MEMORY DI SPLAY key 1 i n r esponse t o

t he Fai l ur e menu di spl ayed when a sel f t est f ai l ur e occur s . Thi s wi l l cont i nue t he

Sel f Test s but t he number of t he f ai l ed t est wi l l r emai n i n t he di spl ay . To l eave t he

Sel f Test mode af t er a f ai l ur e occur s, pr ess MEMORY DI SPLAY key 2 t o EXI T

SELFTEST . The Pr ompt and Er r or Message Fi el d wi l l di spl ay t he SELFTEST FAI L

message .

2- 88

Pr ompt Descr i pt i on

_ .

r 5 1

	

l V! ,

	

20 S

	

V R

~y- _~~V. _ =_2 . Sy

Fi gur e 2- 44 . Sel f Test Fai l .

3857- 192

I t ems 2, 3, and 4 on t he TEST MENU ar e ser vi ce r el at ed i t ems . Use of t hese t est s i s

i nt ended onl y f or qual i f i ed ser vi ce per sonnel and ar e expl ai ned i n t he 7D20 Ser vi ce

Manual . Shoul d you somehow get t he 7D20 i nt o one of t hese t est r out i nes and

can' t get out , you may need t o t ur n t he power of f t hen back on t o r est or e nor mal

oper at i on .

PROMPTS AND WARNI NGS

The 7D20 di spl ays pr ompt s and war ni ngs i n r esponse t o cer t ai n act i ons or

condi t i ons . The f ol l owi ng i s a compl et e l i st of t hese pr ompt s and war ni ngs al ong

wi t h descr i pt i ons of why t hey wi l l be di spl ayed .

SET N=XXX?

	

Appear s i n r esponse t o pr essi ng t he SET N key . The X' s wi l l

i ndi cat e t he cur r ent val ue of N . Pr ess and hol d t he key t o

cycl e t hr ough t he possi bl e val ues of N .
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Oper at i ng I nst r uct i ons- 7D20

COPY #+#

	

Appear s i n r esponse t o pr essi ng t he COPY key . Thi s r equi r es

ent r y of t he number of t he wavef or m t o be copi ed and t he

number of t he wavef or m dest i nat i on .

CSW #

	

Appear s when t he CSW key i s pr essed . Thi s r equi r es t he

number of t he desi r ed cur sor wavef or m.

CSWX VS #

	

I s di spl ayed when t he VS key i s pr essed . Thi s r equi r es t hat

you ent er t he number of t he wavef or m you wi sh t o di spl ay

ver sus t he CSW. The cur sor wavef or m number i s X.

STORE #

	

Thi s pr ompt appear s i n r esponse t o t he sel ect i on of i t em 1 on

t he MASTER MENU . Pr ess t he number of t he memor y i n

whi ch you wi sh t o st or e t he f r ont - panel set t i ngs .

RECALL #

	

Thi s pr ompt appear s i n r esponse t o t he sel ect i on of i t em 2 on

t he MASTER MENU . Pr ess t he number of t he MEMORY

DI SPLAY key wher e f r ont - panel set t i ngs wer e pr evi ousl y

st or ed and t hose set t i ngs wi l l be aut omat i cal l y r est or ed .

EXT CLK ~

	

Appear s when i t em 4 on t he UTI LI TI ES menu i s sel ect ed . The

or EXT CLK ~

	

di r ect i on of t he ar r ow i ndi cat es t he cur r ent pol ar i t y set t i ng of

t he EXTer nal CLocK. Pol ar i t y wi l l r ever se upon each

subsequent pr ess of MEMORY DI SPLAY key 4 so l ong as t he

UTI LI TI ES menu i s di spl ayed .

RQS #

	

Thi s pr ompt appear s i n r esponse t o t he sel ect i on of f RQS

#. The user compl et es t he command by pr essi ng 1- 6 whi ch

gi ves RQS X pr ompt .

MODE=mode?

	

I n t hi s pr ompt , mode = OFF, T ( t al k, L ( Li st en, or T/ L

( Tal k/ Li st en~ .

TERM=t er m?

	

I n t hi s pr ompt , t er m = EOI or LF/ EOI .

ADDR=XX

	

I n t hi s pr ompt , XX = 0 - 30 .

0- 10 TPOS READ

	

Thi s war ni ng i s gi ven i n AVE or ENV ROLL Mode ( or t he

EXTer nal CLocK) i f a negat i ve t r i gger posi t i on i s sel ect ed .

HOLD READ

	

Thi s war ni ng appear s i f VPUP4, VPDNb, VCMP4, or

( HOLD REQUI RED)

	

VXPDa ar e pr essed whi l e t he 7D20 i s act i vel y di gi t i zi ng i nt o

t he cur sor wavef or m and REFer ence i s of f .

HMAG, VS READ

	

Thi s war ni ng i s gi ven when you at t empt t o sel ect t he

REFer ence wavef or m when t he 7D20 i s not di spl ayi ng a

HMAG cur sor wavef or m ( magni f i ed cur sor wavef or m) or i s

not i n t he VS ( ver sus) mode .
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Oper at i ng I nst r uct i ons- 7D20

Pr ompt Descr i pt i on

CSWREOD

	

Thi s war ni ng i s di spl ayed i f you at t empt t o t ur n of f t he cur sor

wavef or m.

UPDATE

	

Thi s war ni ng appear s i f you at t empt t o change any of t he

I GNORED

	

par amet er s i n t he I D menu when t he 7D20 i s i n t he r emot e

wi t h l ockout st at e .

ROS OFF

	

Thi s war ni ng occur s when t he ROS or pr obe i dent i f y but t on

i s pr essed and t he ROS mask i s t ur ned of f . The ROS mask

can be t ur ned of f by t he RQS OFF, PI D OFF, or USER OFF

GPI B commands . Ref er t o Sect i on 4, GPI B.

TALK ONLY REOD

	

Thi s war ni ng occur s when send CSWBi nar y, or send CSW

ASCI I command i s sel ect ed i f t he GPI B mode i s not Tal k Onl y .

The f ol l owi ng messages ar e r esul t s of sel f t est and di agnost i c checks . I n t he event

of a t est f ai l ur e message, r ef er t he pr obl em t o a qual i f i ed ser vi ce per son .

SELFTEST PASS

SELFTEST FAI L

GPI B PASSED

GPI B FAI LED

EAROM PASSED

EAROM FAI LED*

FAI L XX ( wher e X = f ai l ed ci r cui t number s .

DI SPLAY CALi br at i on

The 7D20 cont ai ns f i ve ( 5) cont r ol s t o compensat e t he 7D20 f or t he cal i br at i on of

t he host mai nf r ame. These cont r ol s must be adj ust ed by t he oper at or each t i me t he

7D20 i s i nst al l ed i n a new or di f f er ent host mai nf r ame . To adj ust t hese cont r ol s i t i s

necessar y t o cal l up a wavef or m t hat i s per manent l y st or ed i n t he memor y of t he

7D20 and i s accessed by usi ng t he MENU. Thi s pr ocedur e i s gi ven at t he begi nni ng

of t hi s sect i on i n t he pr el i mi nar y set - up par t of t he " Get - Acquai nt ed Exer ci ses" .

Adj ust ment of t hese cont r ol s af f ect s onl y t he di spl ay and has no ef f ect at al l on t he

di gi t i zi ng char act er i st i cs of t he 7D20 .

VERT CTR- Thi s scr ewdr i ver cont r ol adj ust s t he 7D20 di spl ay out put t o mat ch t he

ver t i cal posi t i on t ol er ance of any Tekt r oni x 7000- ser i es mai nf r ame .

VERT GAI N- Thi s scr ewdr i ver cont r ol adj ust s t he 7D20 di spl ay out put t o mat ch

t he ver t i cal gai n t ol er ance of any Tekt r oni x 7000- ser i es mai nf r ame .

HORI Z CTR- Thi s scr ewdr i ver cont r ol adj ust s t he 7D20 di spl ay out put t o mat ch t he

hor i zont al posi t i on t ol er ance of any Tekt r oni x 7000- ser i es mai nf r ame .

* The EAROM FAI LED message i s al so gi ven when t he RECALL command i s gi ven and t he

memor y bei ng r et r i eved cont ai ns bad dat a .
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HORI Z GAI N- Thi s scr ewdr i ver cont r ol adj ust s t he 7D20 di spl ay out put t o mat ch

t he hor i zont al gai n t ol er ance of any Tekt r oni x 7000- ser i es mai nf r ame .

VECT LI N- Thi s scr ewdr i ver cont r ol opt i mi zes t he qual i t y of t he VECTOR di spl ay

f r om one host mai nf r ame t o anot her by compensat i ng f or t hei r var i ous del ay l i ne

l engt hs .

READOUT DI SPLAY

The r eadout di spl ay of t he 7D20 i s gener at ed i nt er nal l y and di spl ayed on t he cr t of

t he host mai nf r ame . Ther e ar e f our l i nes of char act er s r eser ved f or t he r eadout

di spl ay . Two l i nes of char act er s ar e cent er ed i n t he t op gr at i cul e di vi si on ( l i nes 1

and 2, f or t he cur r ent cont r ol set t i ngs and pr ompt f i el d) , and t wo l i nes of char act er s

ar e cent er ed i n t he bot t om gr at i cul e di vi si on ( l i nes 15 and 16, f or t he cur sor

wavef or m par amet er s) . The f unct i ons of t hese f our l i nes ar e det ai l ed bel ow.

CURRENT CONTROL SETTI NGS AND PROMPT FI ELD

These r eadout l i nes ( l i nes 1 and 2) ar e cent er ed i n t he t op gr at i cul e di vi si on; t hey

di spl ay t he cur r ent f r ont - panel cont r ol set t i ngs and pr ompt messages, posi t i oned as

f ol l ows :

LI NE

	

Not Used

	

CH 1 VOLTS/ DI V

	

CH 2 VOLTS/ DI V

	

TI ME/ DI V

1

	

by 7D20

	

Set t i ng

	

Set t i ng

	

Set t i ng

LI NE Di spl ayed

	

-

2 Wavef or m

	

Pr ompt Fi el d

	

Tr i gger

Number

	

Posi t i on

CURSOR WAVEFORM PARAMETERS

These r eadout l i nes ( l i nes 15 and 16) ar e cent er ed i n t he bot t om gr at i cul e di vi si on ;

t hey di spl ay i nf or mat i on about t he cur sor wavef or m, and ar e posi t i oned as f ol l ows :

LI NE

	

Cur sor

	

Cur sor Wavef or m

	

Cur sor Wavef or m

	

Cur sor Wavef or m

Wavef or m

	

Ver t i cal Scal e

	

Hor i zont al Scal e

	

Ver t i cal Zer o
15

	

Fact or i n

	

Fact or i n Ti me or

	

Ref er enceNumber VOLTS/ DI V* VOLTS/ DI V*

LI NE

	

Not Used

	

Cur sor Ver t i cal

	

Cur sor Hor i zont al

16

	

by 7D20

	

Coor di nat e

	

Coor di nat e

' Al so af f ect ed by wavef or m modi f i er s ( e. g . , VXPD, VPUP, et c . )
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SI GNAL CONNECTI ON

VERTI CAL CONTROLS

Wi t h t he except i on of t he channel 2 i nver t f unct i on al l cont r ol s f or bot h i nput

channel s ar e i dent i cal so onl y channel 1 cont r ol s wi l l be di scussed .

I n gener al , pr obes of f er t he most conveni ent means of connect i ng si gnal s t o t he

7D20 i nput s . The 7D20 suppor t s al l Tekt r oni x pr obe r eadout encodi ng . Ref er t o t he

Tekt r oni x, I nc . cat al og f or pr obe sel ect i on .

Coaxi al cabl es may al so be used t o connect si gnal s t o t he 7D20 i nput connect or s .

However , cabl es can have a consi der abl e ef f ect on t he accur acy of t he di spl ayed

wavef or m. To mai nt ai n t he or i gi nal f r equency char act er i st i cs of an appl i ed si gnal ,

use onl y l ow- l oss, hi gh- qual i t y coaxi al cabl e . Al so, cabl es shoul d be t er mi nat ed i n

t hei r char act er i st i c i mpedance . I f t hi s i s not possi bl e, use sui t abl e i mpedance

mat chi ng devi ces .

I NPUT CONNECTORS

These bnc connect or s pr ovi de si gnal connect i on f or t hei r r espect i ve channel s .

VOLTS/ DI V ( VARI ABLE)

The ver t i cal si gnal component i s det er mi ned by t he si gnal ampl i t ude, t he

at t enuat i on f act or of t he pr obe, t he set t i ng of t he VOLT/ DI V swi t ch, and t he set t i ng

of t he VARI ABLE cont r ol . The VOLTS/ DI V swi t ch ( bot h channel s) sel ect s cal i br at ed

ver t i cal sensi t i vi t y set t i ngs f r om 5 V/ DI V ( count er cl ockwi se) t o 5 mV/ DI V

( cl ockwi se) i n a 1, 2, 5 sequence . The knob set t i ngs ar e di spl ayed on t he cr t of t he

host mai nf r ame i n t he posi t i ons shown i n Fi gur e 2- 45 . The VOLTS/ DI V set t i ngs

shown i n t he di spl ay appl y onl y when t he VARI ABLE cont r ol i s i n t he cal i br at ed

( det ent ) f ul l y- cl ockwi se posi t i on .
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The VARI ABLE cont r ol pr ovi des cont i nuousl y var i abl e, uncal i br at ed set t i ngs

bet ween t he cal i br at ed st eps of t he VOLTS/ DI V swi t ch . Wi t h t he VARI ABLE cont r ol

f ul l y count er cl ockwi se and t he VOLTS/ DI V set t o 5 vol t s/ di v, t he uncal i br at ed

ver t i cal sensi t i vi t y i s ext ended t o at l east 12 . 5 vol t s/ di vi si on . By appl yi ng a

cal i br at ed vol t age sour ce t o t he i nput connect or , any speci f i c ver t i cal sensi t i vi t y

val ue can be set wi t hi n t he r ange of t he VARI ABLE cont r ol . When t he VARI ABLE

cont r ol i s moved f r om i t s det ent posi t i on, a " >" si gn ( see Fi g . 2- 46) wi l l appear i n

t he di spl ay next t o t he VOLTS/ DI V r eadout t o i ndi cat e an uncal i br at ed set t i ng wi t h

gr eat er at t enuat i on .

POSI TI ON

COUPLI NG ( I NPUT)

CSY. 1

	

1V -

	

SBa S

	

V R . a
~V~ Ba aoV

	

~- 6 . a S

Fi gur e 2- 46 . VARI ABLE VOLTS/ DI V r eadout i ndi cat or .

3857- 148

Thi s cont r ol ver t i cal l y posi t i ons t he si gnal bei ng acqui r ed i nt o channel 1 and

channel 2 dur i ng di gi t i zi ng . I t s r ange i s ±10 di v f r om cent er scr een .

The channel 1 and channel 2 coupl i ng ( AC- GND- DC) keys al l ow a choi ce of i nput

coupl i ng met hods . The t ype of di spl ay desi r ed and t he appl i ed si gnal wi l l det er mi ne

t he coupl i ng t o use.

AC- Thi s key i l l umi nat es when sel ect ed . Wi t h AC coupl i ng t he DC component of

t he appl i ed si gnal i s bl ocked by a capaci t or i n t he i nput ci r cui t . AC coupl i ng pr ovi des

t he best di spl ay of si gnal s wi t h a DC component l ar ger t han t he AC component s

above 30 Hz .

DC- Thi s key i l l umi nat es when DC coupl i ng i s sel ect ed . DCcoupl i ng must be used

t o di spl ay t he DC component of a si gnal . I t must al so be used t o di spl ay AC si gnal s

bel ow about 30 her t z ( 10 her t z wi t h a 10X pr obe) and squar e waves wi t h l ow-

f r equency component s as t hese si gnal s ar e at t enuat ed wi t h AC coupl i ng.

GND- Thi s key i l l umi nat es when GND coupl i ng i s sel ect ed . Gr ound coupl i ng

pr ovi des a gr ound r ef er ence at t he i nput of t he 7D20 wi t hout ext er nal l y gr oundi ng

t he i nput connect or s . The si gnal s connect ed t o t he i nput s ar e not gr ounded, and t he
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same DC l oad i s pr esent ed t o t he si gnal sour ce . Use GND coupl i ng t o det er mi ne

VZR ver t i cal zer o r ef er ence) l evel f or t he di gi t i zer . When GND coupl i ng i s sel ect ed,

t he VZR r eadi ng updat es i n t he di spl ay as t he POSI TI ON cont r ol i s changed . To

ensur e t hat t he VZR set t i ng r emai ns val i d t he POSI TI ON cont r ol must not be moved

af t er l eavi ng GND posi t i on . Thi s onl y af f ect s t he cur sor r eadi ngs wi t h one cur sor on .

AQR ( ACQUI RE) GAI N

Thi s scr ewdr i ver adj ust ment var i es t he ver t i cal gai n of t he si gnal bei ng acqui r ed

( bef or e t he si gnal i s di gi t i zedj . To check t he gai n of ei t her channel , set t he

VOLTS/ DI V swi t ch t o 10 mV and connect a 40 mV, 1- kHz si gnal f r om t he

mai nf r ame cal i br at or t o t he i nput of t he channel bei ng checked . Tur n on cur sor 2

and posi t i on t he cur sor s so t hat cur sor 1 i s on t he bot t om of t he wavef or m and

cur sor 2 i s on t he t op as shown i n Fi gur e 2- 47 . The r eadout shoul d i ndi cat e exact l y

40 mV di f f er ence bet ween cur sor 1 and cur sor 2 . I f not , adj ust t he CURSOR GAI N

cont r ol t i l l t hi s r eadi ng i s obt ai ned . The 7D20 must not be i n HOLD when maki ng

t hi s adj ust ment . You may f i nd i t hel pf ul t o use t he AVE mode when maki ng t hi s

adj ust ment si nce t hi s wi l l aver age out any noi se t hat mi ght be pr esent on t he i nput

si gnal .

CH2 I NV

2- 94

Fi gur e 2- 47 . Cur sor pl acement f or AQR GAI N adj ust ment .

3857- 149

The Channel 2 I NV key i s used t o el ect r i cal l y i nver t si gnal s acqui r ed t hr ough t he

channel 2 i nput connect or . Thi s f unct i on i s sel ect ed by pr essi ng t he CH2 I NV key .

The key wi l l i l l umi nat e and a down ar r ow " ~ " wi l l appear i n t he r eadout ( see Fi g . 2-

48) as i ndi cat i ons t hat t he wavef or m bei ng acqui r ed t hr ough channel 2 i s bei ng

i nver t ed . When t he i nver t f unct i on i s not sel ect ed, t he si gnal acqui r ed t hr ough

channel 2 wi l l have t he same pol ar i t y as t he appl i ed si gnal and a posi t i ve do vol t age

wi l l cause t he di spl ayed si gnal t o move up i n t he di spl ay . When t he i nver t f unct i on

i s sel ect ed a posi t i ve- goi ng wavef or m at t he channel 2 i nput wi l l be acqui r ed and

di spl ayed i n i nver t ed f or m and a posi t i ve do vol t age wi l l move t he di spl ayed

wavef or m down . The i nver t f unct i on i s par t i cul ar l y usef ul i n " added" oper at i on

when di f f er ent i al measur ement s ar e bei ng made .



CH1 ~1

BOTH

ADD ~1

Fi gur e 2- 48 . CH 2 I NVer t r eadout .

ACQUI RE MODE

Oper at i ng I nst r uct i ons- 7D20

3857- 150

These f our keys sel ect t he ver t i cal acqui si t i on mode by whi ch your 7D20 acqui r es

si gnal i nf or mat i on . These keys i l l umi nat e when pr essed t o i ndi cat e t he mode

sel ect ed . Onl y one mode sel ect i on can be act i ve at a t i me so t he sel ect i on of any

one of t he AQR MODEs wi l l cancel any AQR MODE pr evi ousl y sel ect ed .

When sel ect ed, t hi s mode enabl es your 7D20 t o di gi t i ze t he si gnal pr esent at t he CH 1

i nput connect or i nt o wavef or m memor y 1 . The sel ect i on of t hi s mode aut omat i cal l y

cancel s a pr evi ousl y sel ect ed AQR MODE, t he CSWi s set t o 1 ( onl y i f CSWwas CH 2)

and CH 2 di spl ay i s of f .

When t hi s key i s pr essed your 7D20 i s enabl ed t o di gi t i ze si gnal i nf or mat i on

si mul t aneousl y, wi t h f ul l bandwi dt h, r ecor d l engt h, and sampl e r at e f r om bot h

channel s 1 and 2 i nput s . Channel 1 si gnal s ar e di gi t i zed i nt o wavef or m memor y 1

and Channel 2 si gnal s ar e di gi t i zed i nt o wavef or m memor y 2 . The sel ect i on of t hi s

mode aut omat i cal l y cancel s a pr evi ousl y sel ect ed AQR MODE, and memor i es 1 and

2 ar e t ur ned on .

Thi s mode enabl es your 7D20 t o acqui r e t he si gnal s connect ed t o bot h channel 1

and 2 i nput s added t oget her . Thi s added wavef or m i s di gi t i zed and st or ed i n

wavef or m memor y 1 . The added wavef or m i s shown i n t he mai nf r ame di spl ay .

Channel 2 wavef or m can be i nver t ed f or di f f er ent i al mode . Sel ect i on of t hi s mode

al so cancel s any pr evi ousl y sel ect ed AQR MODE. The CSWi s set t o 1 ( onl y i f CSW

was CH 2) and t he CH 2 di spl ay i s of f .
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CH2 ~2

I f sel ect ed whi l e t he 7D20 i s act i vel y di gi t i zi ng ( not i n HOLD) , t hi s mode causes your

7D20 t o di gi t i ze t he si gnal pr esent at t he CH2 i nput connect or i nt o wavef or m

memor y 2 . The sel ect i on of t hi s mode aut omat i cal l y cancel s a pr evi ousl y sel ect ed

AOR MODE. The CSW i s set t o 2 ( onl y i f CSW was CH 1) and CH 1 i s of f .

HOLD

When t hi s key i s pr essed t he di gi t i zi ng pr ocess i s i nst ant l y t er mi nat ed and t he

cont ent s of bot h wavef or m memor i es 1 and 2 ar e si mul t aneousl y hel d unchanged .

The di spl ay appear s t o f r eeze mot i on dur i ng HOLD because t he wavef or m memor y

i s not bei ng updat ed wi t h new dat a . The HOLD f unct i on i s t er mi nat ed by pr essi ng

t he HOLD key a second t i me or by pr essi ng AVE N, ENV, ENV N, and HOLD NEXT

( t he l i ght wi l l go out ) .

( shi f t f unct i on)

Cer t ai n keys have shi f t f unct i ons t hat ar e l abel ed wi t h or ange mar ki ngs . These

f unct i ons ar e sel ect ed by f i r st pr essi ng t he f key . When pr essed, t he f key bl i nks

t o i ndi cat e t hat a shi f t f unct i on can be sel ect ed . Once t he shi f t f unct i on i s sel ect ed

t he , f key l i ght wi l l go out and t he sel ect ed f unct i on wi l l be i mpl ement ed .

I f t he ~' key i s pr essed and you t hen pr ess a key t hat has no shi f t f unct i on, t he ~~

key wi l l cancel ( t he l i ght wi l l go out ) and t he sel ect ed f unct i on wi l l be i mpl ement ed .

The f key f unct i on can al so be cancel l ed by pr essi ng t he bl i nki ng f key . The l i ght

wi l l go out , i ndi cat i ng t hat t he f unct i on i s no l onger act i ve .

TI MEI DI V

The TI ME/ DI V cont r ol est abl i shes t he di gi t i zi ng r at e and di gi t i zi ng mode ( see Tabl e

2- 3) of t he 7D20 . The TI ME/ DI V set t i ng appear s i n t he upper r i ght cor ner of t he

di spl ay as shown i n Fi gur e 2- 49 . The TI ME/ DI V set t i ng can be adj ust ed, i n a 1, 2, 5

sequence f r om 20 seconds t o 50 nanoseconds . When t he TI ME/ DI V cont r ol i s

r ot at ed count er cl ockwi se past 20 seconds/ di v, t he 7D20 i s set f or EXTer nal

CLOCKi ng, and EXT ~ or EXT ~ wi l l appear i n t he di spl ay i n pl ace of t he TI ME/ DI V

r eadout as shown i n Fi gur e 2- 50 . Fur t her r ot at i on of t he TI ME/ DI V cont r ol past EXT

i n t he count er cl ockwi se di r ect i on, or past 50 nanoseconds/ di vi si on i n t he cl ockwi se

di r ect i on wi l l have no ef f ect on t he TI ME/ DI V set t i ng .

DI GI TI ZI NG MODES

The 7D20 uses f our di gi t i zi ng modes t hat ar e aut omat i cal l y det er mi ned by t he

TI ME/ DI V set t i ng . Di f f er ent di gi t al sampl i ng t echni ques ar e used i n each di gi t i zi ng

mode t o opt i mi ze t he 7D20 per f or mance capabi l i t i es dependi ng upon t he r ange of

t he TI ME/ DI V set t i ng . The Rol l , Real - Ti me, and Ext ended Real - Ti me modes
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TABLE 2- 3

7D20 DI GI TI ZI NG MODES

DI GI TI ZI NG

	

I

	

Number of I

	

Number of

	

I Number of poi nt s

MODE

	

poi nt s per

	

t r i gger s r equi r ed

	

sampl ed per

TI ME/ DI V

	

wavef or m

	

f or f ul l wavef or m

	

si ngl e t r i gger

EQUI VALENT TI ME

	

1024

	

Mul t i pl e

	

50 ns = 10 poi nt s

1 ps- 50 ns

	

100 ns ~ 20 poi nt s

200 ns = 40 poi nt s

500 ns z 100 poi nt s

1 ps = 200 poi nt s

EXTENDED 820

	

1

	

820

200 psTl 2 ps

50 msL500 ps

	

I

	

1024

	

I

	

1

	

I

	

1024

ROLL, EXT CLK

	

I

	

1024

	

I

	

1 *

	

I

	

1024

20 s- 100 ms

' Not r equi r ed except t o t er mi nat e HOLD NEXT .

sequent i al l y di gi t i ze i ncomi ng wavef or m si gnal s . I n t hese di gi t i zi ng modes a si ngl e

t r i gger wi l l pr oduce a f ul l memor y of wavef or m dat a poi nt s i n t he HOLD NEXT mode .

The Equi val ent Ti me di gi t i zi ng mode uses r andom sampl i ng t echni ques t o di gi t i ze

hi gher f r equency si gnal s . Consequent l y, t he Equi val ent Ti me di gi t i zi ng mode

r equi r es r epet i t i ve t r i gger s t o bui l d a compl et e wavef or m i n wavef or m memor y .

Tabl e 2- 3 gi ves t he TI ME/ DI V r ange f or each of t hese di gi t i zi ng modes and t he

, ~a~T

	

ee~s
DSY 1

	

~

	

. , ~

	

T OS a

. . . '

	

I

I v- see . v ;

	

f - - s rI mo_

	

- ~ ~ .

Fi gur e 2- 49 . TI ME/ DI V r eadout .
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Ext ended Real - Ti me Di gi t i zi ng ( ERD)

2- 98

Fi gur e 2- 50 . EXTemal cl ock r eadout .

number of wavef or m dat a poi nt s acqui r ed f or each f or si ngl e t r i gger event s . Ref er t o

t he Oper at i onal Theor y, Sect i on 3 f or a mor e det ai l ed di scussi on of t he 7D20

di gi t i zi ng modes .

I n t he ERD mode, i n or der t o ext end t he r eal - t i me di gi t i zi ng capabi l i t y of t he 7D20,

t he r esol ut i on i s set t o 80 poi nt s/ di vi si on and di gi t i zi ng i s accompl i shed by

i nt er l aced di f f er ent i al sampl i ng . ( Thi s i s descr i bed mor e f ul l y i n Oper at i onal Theor y,

TABLE 2- 4

Di gi t i zi ng Mode Bandwi dt h

Di gi t i zi ng Mode

	

Bandwi dt h

	

Nyqui st Fr equency

( - 3 dB)

ROLL

	

~

	

70 MHz

REAL- TI ME

	

~

	

70 MHz

EXTENDED REAL TI ME:

TI ME/ DI V

200 ps

	

100 kHz

	

200 kHz

100 ps

	

200 kHz

	

400 kHz

50 ps

	

400 kHz

	

800 kHz

20 Ns

	

1 MHz

	

2 MHz

10 ps

	

2 MHz

	

4 MHz

5 ps

	

4 MHz

	

8 MHz

2 ps

	

10 MHz

	

20 MHz

EQUI VALENT TI ME

	

~

	

70 MHz

100 poi nt s/ di v

	

50
' Nyqui st f r equency

	

=

	

( 211t i me/ di v)

	

TI ME/ DI V
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Sect i on 3 . ) The r esul t ant ef f ect on bandwi dt h i s shown i n Tabl e 2- 4 . I t i s i mpor t ant

t o not e t hat i n al l di gi t i zer s, di gi t i zed si gnal f r equenci es whi ch exceed t he Nyqui st

l i mi t s wi l l be al i ased . The Nyqui st f r equenci es f or each di gi t i zi ng mode ar e i ndi cat ed

i n Tabl e 2- 4 .

I n t he ROLL di gi t i zi ng mode t he TRI G' D l i ght does not i l l umi nat e because t r i gger i ng

i s not used . An except i on t o t hi s i s when HOLD NEXT i s used i n t he ROLL mode .

Ref er t o t he di scussi on of t he HOLD NEXT f unct i on l at er i n t hi s sect i on . The

f ol l owi ng di scussi ons expl ai n t he t r i gger i ng f unct i ons and how t hey ar e used .

SOURCE

TRI GGERI NG

The t r i gger i ng f eat ur es of t he 7D20 ar e f unct i onal l y gr ouped i nt o t hr ee cat egor i es ;

SOURCE, COUPLI NG, and MODE. The associ at ed t r i gger i ng keys ar e ar r anged i n a

sequence whi ch pl aces t he most - of t en used sel ect i ons at t he t op of each col umn of

keys . Wi t h t hi s ar r angement , st abl e acqui si t i on and di spl ay can usual l y be obt ai ned

by pr essi ng t he t op keys : P- P, AC, and MODE. When an adequat e t r i gger si gnal i s

appl i ed and t he LEVEL cont r ol i s cor r ect l y set , t r i gger ed acqui si t i on i s i ndi cat ed by

an i l l umi nat ed TRI G' D i ndi cat or . I f t he TRI G' D l i ght i s not on, t he t r i gger si gnal

ampl i t ude i s i nadequat e, or i t s f r equency i s bel ow t he l ower f r equency l i mi t of t he

AC coupl i ng, or t he 7D20 may be i n HOLD. I f pr oper acqui si t i on i s not obt ai ned wi t h

t hese keys, ot her sel ect i ons must be made .

Keys i n t hi s col umn sel ect t he sour ce of t he t r i gger si gnal . The keys i l l umi nat e when

sel ect ed .

MODE- The MODE key causes t he t r i gger sour ce t o be det er mi ned by t he AOR

MODE sel ect i on . I f t he AOR MODE i s channel 1, t hen t he t r i gger sour ce i s al so

channel 1 . I f t he AOR MODE i s set f or channel 2, t hen t he t r i gger sour ce wi l l

aut omat i cal l y set t o channel 2 . I f t he sel ect ed AOR MODE i s ADD or BOTH t he

t r i gger sour ce i s f or ced t o be channel 1 . When MODE t r i gger i ng i s sel ect ed t he

appr opr i at e CH1 or CH2 key wi l l al so i l l umi nat e . SOURCE MODE wi l l cancel i f

anot her sel ect i on; CH1, CH2, LI NE, or EXT ( +10) i s made .

CH1- Thi s key per mi t s you t o sel ect t he channel 1 i nput f or t he t r i gger sour ce . The

key i l l umi nat es when sel ect ed and causes t he t r i gger si gnal t o be obt ai ned f r om t he

si gnal appl i ed t o t he channel 1 i nput . Thi s pr ovi des a st abl e di spl ay of t he si gnal

appl i ed t o t he channel 1 i nput .

CH2- Thi s key per mi t s you t o sel ect t he channel 2 i nput f or t he t r i gger sour ce . The

key i l l umi nat es when sel ect ed and causes t he t r i gger si gnal t o be obt ai ned f r om t he

si gnal appl i ed t o t he channel 2 i nput . Thi s pr ovi des a st abl e di spl ay of t he si gnal

appl i ed t o t he channel 2 i nput .

LI NE- Sel ect i on of LI NE SOURCE connect s a sampl e of t he power - l i ne vol t age

f r om t he host mai nf r ame t o t he t r i gger ci r cui t . Li ne t r i gger i ng i s usef ul when t he
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i nput si gnal i s t i me- r el at ed ( mul t i pl e or submul t i pl e) t o t he l i ne f r equency . I t i s al so

usef ul f or pr ovi di ng a st abl e di spl ay of a l i ne- f r equency component i n a compl ex

wavef or m. The key i l l umi nat es when t hi s f unct i on i s sel ect ed .

EXT- Sel ect i on of t hi s TRI GGERI NG SOURCE connect s t he si gnal f r om t he EXT

TRI G connect or t o t he t r i gger ci r cui t . However , t he ext er nal si gnal must be t i me-

r el at ed t o t he di spl ayed wavef or m f or a st abl e di spl ay . An ext er nal t r i gger si gnal can

be used t o pr ovi de a t r i gger ed di spl ay when t he i nt er nal si gnal i s ei t her t oo l ow i n

ampl i t ude f or cor r ect t r i gger i ng or cont ai ns si gnal component s on whi ch t r i gger i ng

i s not desi r ed . I t i s al so usef ul when si gnal t r aci ng i n ampl i f i er s, phase- shi f t

net wor ks, wave- shapi ng ci r cui t s, et c . The si gnal f r om a si ngl e poi nt i n a ci r cui t can

be connect ed t o t he EXT TRI G connect or t hr ough a pr obe or cabl e . Thi s way

acqui si t i on i s al ways t r i gger ed by t he same si gnal whi ch per mi t s ampl i t ude, t i me

r el at i onshi p, or waveshape changes of si gnal s at var i ous poi nt s i n a ci r cui t t o be

exami ned wi t hout r eset t i ng t he t r i gger i ng cont r ol s .

. r EXT=10- The EXT=10 f unct i on at t enuat es t he ext er nal t r i gger si gnal by a f act or

of 10 . At t enuat i on of hi gh ampl i t ude ext er nal t r i gger si gnal s i s desi r abl e t o i ncr ease

t he ef f ect i ve r ange of t he LEVEL cont r ol . Thi s f unct i on i s sel ect ed af t er f i r st pr essi ng

t he . f key, t hen t he EXT=10 .

COUPLI NG

The t r i gger i ng COUPLI NG keys sel ect t he way t he t r i gger si gnal i s connect ed t o t he

t r i gger ci r cui t s . Each key per mi t s sel ect i on or r ej ect i on of some f r equency

component s of t he t r i gger si gnal and each i l l umi nat es when sel ect ed . These

coupl i ng choi ces ar e di scussed i n t he f ol l owi ng par agr aphs .

AC- AC coupl i ng bl ocks t he do component of t he t r i gger si gnal . Si gnal s wi t h l ow-

f r equency component s bel ow about 40 her t z ( nomi nal l y - 3 dB) ar e al so at t enuat ed .

I n gener al , AC coupl i ng can be used f or most appl i cat i ons . I f , however , t he si gnal

cont ai ns unwant ed f r equency component s or i f acqui si t i on i s t o be t r i gger ed at a l ow

r epet i t i on r at e or do l evel , one of t he ot her coupl i ng choi ces wi l l pr ovi de a bet t er

di spl ay .

LF REJ- Thi s key i s used wi t h AC coupl i ng t o r ej ect dc, and at t enuat e l ow-

f r equency t r i gger si gnal s bel ow about 40 ki l oher t z . Acqui si t i on i s, t her ef or e,

t r i gger ed by t he hi gher - f r equency component s of t he t r i gger si gnal . Low f r equency

r ej ect i on coupl i ng i s par t i cul ar l y usef ul f or pr ovi di ng st abl e t r i gger i ng when t he

t r i gger si gnal cont ai ns l i ne- f r equency component s . Sel ect i ng LF REJ aut omat i cal l y

sel ect s AC coupl i ng and i l l umi nat es t he AC coupl i ng key .

HF REJ- Hi gh f r equency r ej ect coupl i ng r ej ect s hi gh- f r equency si gnal s above

about 40 ki l oher t z . Thi s can be sel ect ed wi t h ei t her AC or DC coupl i ng .

DC- DC coupl i ng i s used t o pr ovi de st abl e t r i gger i ng f r om l ow- f r equency si gnal s .

DC coupl i ng can be used t o t r i gger acqui si t i on when t he t r i gger si gnal r eaches a do

l evel set by t he LEVEL cont r ol .

2- 100

	

REV SEPT 82



MODE

Oper at i ng I nst r uct i ons- 7D20

Keys i n t hi s col umn sel ect t he TRI GGERI NG MODE. The P- P mode i s used f or most

appl i cat i ons because of t he ease of obt ai ni ng t r i gger ed aqui si t i on of wavef or ms . The

AUTO, NORM, and HOLD NEXT modes ar e used f or speci al si t uat i ons and

appl i cat i ons . The t r i gger i ng mode f unct i ons ar e di scussed i n t he f ol l owi ng

par agr aphs .

NORM- Thi s key sel ect s t he NORMaI mode of t r i gger i ng . Whenever an adequat e

t r i gger si gnal i s appl i ed and t he LEVEL cont r ol i s cor r ect l y set , t he NORMaI mode

wi l l pr ovi de t r i gger ed si gnal acqui si t i on . When t he t r i gger si gnal i s not adequat e or

t he LEVEL cont r ol i s not pr oper l y set , acqui si t i on i s hal t ed ( TRI G' D l i ght of f ) . Even

t hough acqui si t i on i s hal t ed, cont ent s of t he wavef or m memor y cont i nue t o be

di spl ayed . I t i s i mpor t ant t o under st and t hat when t hi s happens, t he di spl ayed

wavef or m memor y cont ent s ar e f r om t he l ast t r i gger ed acqui si t i on . Consequent l y,

t he si gnal cur r ent l y bei ng i nput i s not t he si gnal bei ng di spl ayed . The TRI G' D l i ght i s

t he best i ndi cat i on of t hi s condi t i on si nce i t wi l l not be i l l umi nat ed . A new t r i gger

wi l l i ni t i at e a new acqui r e cycl e whi ch wi l l updat e t he wavef or m memor y and

i l l umi nat e t he TRI G' D l i ght . Thi s t r i gger i ng mode must be used t o acqui r e si gnal s

wi t h r epet i t i on r at es bel ow about 30 her t z .

AUTO- Thi s key sel ect s t he AUTO t r i gger i ng mode . AUTO t r i gger i ng pr ovi des

t r i gger ed si gnal acqui si t i on when t he LEVEL cont r ol i s cor r ect l y set and when an

adequat e t r i gger si gnal i s appl i ed . The TRI G' D l i ght i ndi cat es when si gnal

acqui si t i on i s t r i gger ed .

The AUTO t r i gger i ng mode i s si mi l i ar t o t he NORMaI mode except t hat l oss or l ack

of an adequat e t r i gger si gnal or an i ncor r ect LEVEL cont r ol set t i ng wi l l not hal t

si gnal acqui si t i on and t he updat i ng of wavef or m memor y . I n ot her wor ds, what

woul d appear as a HOLD condi t i on ( i nadequat e t r i gger si gnal ) i n t he NORMaI

t r i gger i ng mode appear s as f r ee- r un acqui si t i on i n t he AUTO mode . When t hi s

happens, t he f r ee- r un condi t i on i s vi si bl e i n t he mai nf r ame di spl ay but t he di spl ay

doesn' t appear st abl e because t he t r i gger doesn' t r el at e t o t he i nput wavef or m. An

adequat e t r i gger si gnal ends t he f r ee- r unni ng condi t i on . A f r ee- r unni ng condi t i on

can be usef 4l when i t i s desi r ed t o measur e onl y t he peak- t o- peak ampl i t ude of a

si gnal wi t hout obser vi ng t he waveshape ( such as bandwi dt h measur ement s) .

P- P- Thi s key sel ect s peak- t o- peak aut omat i c t r i gger i ng . Thi s mode i s t he same as

t he AUTO TRI GGERI NG MODE except t he r ange of t he LEVEL cont r ol i s r est r i ct ed t o

wi t hi n t he peak- t o- peak val ue of t he t r i gger si gnal . Thi s i s t he most f r equent l y used

t r i gger i ng mode si nce i t pr ovi des t r i gger ed acqui si t i on f or al most any set t i ng of t he

LEVEL cont r ol whenever an adequat e t r i gger si gnal i s appl i ed . The 7D20 i nt er nal l y

ac coupl es t he si gnal i n t hi s mode . Hi gh f r equency and l ow f r equency may st i l l be

sel ect ed .

The r ange of t he LEVEL cont r ol i n t he P- P mode i s bet ween appr oxi mat el y 20%and

80% of t he peak- t o- peak ampl i t ude of t he t r i gger si gnal . The LEVEL cont r ol can be

set so t hat t he di spl ayed wavef or m st ar t s at any poi nt wi t hi n t hi s r ange on ei t her

sl ope. The SLOPE cont r ol i s di scussed l at er i n t hi s sect i on . The t r i gger ci r cui t s

aut omat i cal l y compensat e f or a change i n t r i gger si gnal ampl i t ude . Ther ef or e, i f t he
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LEVEL cont r ol i s set t o st ar t wavef or m acqui si t i on at a cer t ai n per cent age l evel on

t he l eadi ng edge of a l ow- ampl i t ude si gnal , i t t r i gger s at t he same per cent age l evel

on t he l eadi ng edge of a hi gh- ampl i t ude si gnal i f t he LEVEL cont r ol i s not changed .

I n t hi s mode an i nadequat e t r i gger si gnal r esul t s i n f r ee- r unni ng acqui si t i on j ust t he

same as descr i bed above f or t he AUTO t r i gger i ng mode . When an adequat e t r i gger

si gnal i s agai n appl i ed, t he f r ee- r un condi t i on ends and t r i gger ed acqui si t i on

r esumes . The P- P mode i s par t i cul ar l y usef ul when obser vi ng a ser i es of

wavef or ms, si nce i t i s not necessar y t o r eset t he LEVEL cont r ol f or each acqui si t i on .

However , P- P t r i gger i ng i s somet i mes i nef f ect i ve on l ow r epet i t i ve r at e si gnal s such

as may be encount er ed i n ROLL modes so NORMaI t r i gger i ng shoul d be used .

HOLD NEXT- The HOLD NEXT f eat ur e of t he 7D20 al l ows you t o capt ur e and

di gi t i ze si ngl e occur r i ng event s . The f unct i on i s act i vat ed by pr essi ng t he HOLD

NEXT key, whi ch i l l umi nat es t o i ndi cat e t hat t he ci r cui t s ar e enabl ed t o accept a

t r i gger . Gener al l y, once enabl ed, t he 7D20 accept s t he next occur r i ng t r i gger event ,

di gi t i zes a f ul l memor y of wavef or m dat a, t hen ent er s HOLD. However , oper at i on of

t he HOLD NEXT f unct i on var i es somewhat wi t h t he di f f er ent di gi t i zi ng modes as

expl ai ned i n t he par agr aphs t hat f ol l ow.

I n t he r ol l di gi t i zi ng mode ( 20 S/ di v t o 100 ms/ di v and EXT CLOCK) a hol d- of f

per i od occur s when HOLD NEXT i s act i vat ed, whi ch al l ows t he t i mi ng ci r cui t s t o be

enabl ed . Dur i ng t he hol d- of f i nt er val a scr een f ul l of wavef or m dat a wi l l r ol l past

bef or e a t r i gger wi l l be accept ed . Once t he t r i gger event i s accept ed, t he TRI G' D

l i ght comes on and st ays l i ght ed unt i l t he acqui si t i on i s compl et e and HOLD i s

ent er ed . When HOLD i s ent er ed i s det er mi ned by t he TRI G POSi t i on . I f t he TRI G

POS i s set f or 0 a f ul l 10- di vi si ons of wavef or m wi l l r ol l acr oss t he di spl ay bef or e

HOLD i s ent er ed . The ent i r e wavef or m wi l l t hen be post - t r i gger . Set t i ng t he TRI G

POS at 5 wi l l gi ve 5 di vi si ons of pr e- t r i gger so when t he t r i gger event occur s, onl y 5

di vi si ons of wavef or m dat a wi l l r ol l acr oss t he scr een bef or e HOLD i s ent er ed .

When t he 7D20 i s i n t he r eal t i me ( 50 ms/ di v t o 500 Ns/ di v) or ext ended r eal t i me

( 200 ps/ di v t o 2 ps/ di v) di gi t i zi ng modes and HOLD NEXT i s act i ve ( t he HOLD NEXT

key i l l umi nat ed) ; t he 7D20 wi l l accept t he next t r i gger event , ( t he TRI G' D l i ght

i l l umi nat es when t hi s occur s) , di gi t i ze a f ul l memor y of wavef or m dat a, t hen

aut omat i cal l y ent er HOLD . When HOLD i s ent er ed, t he HOLD NEXT key l i ght

ext i ngui shes and t he HOLD key i l l umi nat es .

I n t he equi val ent t i me di gi t i zi ng mode ( 1 ps/ di v t o 50 ns/ di v) r epet i t i ve t r i gger s ar e

r equi r ed t o bui l d a compl et e r epr esent at i on of t he wavef or m. The HOLD NEXT

f eat ur e al l ows f or t hi s by accept i ng mul t i pl e t r i gger s t i l l enough wavef or m dat a

poi nt s ar e accumul at ed t o bui l d a compl et e wavef or m, at whi ch t i me HOLD i s

ent er ed . The TRI G' D l i ght st ays i l l umi nat ed ( unl ess r epet i t i on r at e i s sl ow) dur i ng

t he accumul at i on i nt er val and t ur ns of f when t he pr ocess i s compl et e ( when HOLD

i s ent er ed) . Tabl e 2- 5 gi ves t he number of t r i gger s r equi r ed t o bui l d a wavef or m f or

t he di f f er ent TI ME/ DI V set t i ngs i n t he equi val ent t i me di gi t i zi ng r ange .

When HOLD NEXT i s act i vat ed over t he GPI B, t he 7D20 i ssues a ser vi ce r equest

( SRO) when HOLD i s ent er ed . Thi s pr ovi des not i ce t o t he cont r ol l er t hat a HOLD

NEXT acqui si t i on has been compl et ed . Ref er t o Sect i on 4, GPI B f or mor e

i nf or mat i on .
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TABLE 2- 5

Equi val ent Ti me Di gi t i zi ng Mode Tr i gger Requi r ement s

TI ME/ DI V

	

Number of

	

MI NI MUM

	

Aver age number

poi nt s per t r i gger I

	

t r i gger s t o

	

I

	

of t r i gger s t o

bui l d a wavef or m

	

bui l d a wavef or m

1 ps

	

204/ 205

	

5

	

11

500 ns

	

102/ 103

	

10

	

29

200 ns

	

40/ 41

	

25

	

95

100 ns

	

20/ 21

	

50

	

224

50 ns

	

10/ 11

	

100

	

516

When usi ng t he HOLD NEXT f unct i on i t i s ver y i mpor t ant t o check t hat t he t r i gger

LEVEL i s adj ust ed so t he t r i gger wi l l be accept ed . Ot her wi se, you may mi ss t he

event you want t o capt ur e .

Thi s key i l l umi nat es when sel ect ed and causes t he t r i gger ci r cui t t o r espond t o t he

posi t i ve- goi ng por t i on of t he t r i gger si gnal . Conver sel y, when t he key i s not

i l l umi nat ed t he t r i gger ci r cui t s r espond t o t he negat i ve- goi ng por t i on of t he t r i gger

si gnal ( see Fi g . 2- 51j . When sever al cycl es of a si gnal appear i n t he di spl ay, t he

set t i ng of t hi s swi t ch i s of t en uni mpor t ant . However , i f onl y a cer t ai n por t i on of a

cycl e i s t o be acqui r ed and di spl ayed, cor r ect SLOPE sel ect i on i s necessar y t o

ensur e t hat acqui si t i on begi ns on t he desi r ed sl ope of t he i nput si gnal .

+SLOPE

Oper at i ng 1~l st r uct i ons- 7D20

Fi gur e 2- 51 . Tr i gger i ng on negat i ve sl ope .

3857- 153
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Oper at i ng I nst r uct i ons- 7D20

TRI G' D

Thi s i ndi cat or l i ght i l l umi nat es when si gnal acqui si t i on i s t r i gger ed . I n t he ROLL

di gi t i zi ng mode t r i gger s ar e not r equi r ed so t he TRI G' D l i ght doesn' t i l l umi nat e

except when t he HOLD NEXT f unct i on i s act i ve ( r ef er t o t he di scussi on of t he HOLD

NEXT mode . I n t he absence of a t r i gger event t he di gi t i zer ceases t o updat e and t he

l ast t r i gger ed acqui si t i on i s di spl ayed . I f t he t r i gger l i ght i s on but t he di spl ay i s

unst abl e, t hi s usual l y i ndi cat es an al i asi ng condi t i on . Tur n t he TI ME/ DI V cont r ol

cl ockwi se unt i l a st abl e di spl ay i s obt ai ned . Ref er t o t he Oper at i onal Theor y, Sect i on

3 f or a di scussi on of al i asi ng .

LEVEL

The LEVEL cont r ol adj ust s t he vol t age l evel on t he t r i gger si gnal at whi ch t r i gger i ng

occur s . When t he LEVEL cont r ol i s set i n t he cl ockwi se di r ect i on, t he t r i gger ci r cui t

r esponds at a mor e posi t i ve poi nt on t he t r i gger si gnal . When t he LEVEL cont r ol i s

set i n t he count er cl ockwi se di r ect i on, t he t r i gger ci r cui t r esponds at a mor e negat i ve

poi nt on t he t r i gger si gnal .

The LEVEL cont r ol r ange i s appr oxi mat el y ±f i . 4 di vi si ons i n t he AUTO and NORM

TRI GGERI NG MODES. Ref er t o TRI GGERI NG MODE i n t hi s sect i on f or l evel r ange

i nf or mat i on i n t he P- P MODE.

To set t he LEVEL cont r ol , f i r st sel ect t he t r i gger i ng MODE, COUPLI NG, SOURCE,

and +SLOPE. Tur n t he LEVEL cont r ol f ul l y count er cl ockwi se t hen, r ot at e i t c l ockwi se

unt i l t he di spl ay of t he acqui r ed si gnal begi ns at t he desi r ed poi nt .

aTRI G POS~

The TRI G POS ( t r i gger posi t i on) st ewi ng keys al l ow you t o i ncr ement ~ or

decr ement s t he t r i gger posi t i on by whol e di vi si ons f r om i t s zer o posi t i on on t he l ef t

ver t i cal gr at i cul e l i ne . The t r i gger posi t i on appear s i n t he upper r i ght cor ner of t he

di spl ay as shown i n Fi gur e 2- 52 . A f ul l 10- di vi si ons of pr e- t r i gger can be di spl ayed

by movi ng t he t r i gger posi t i on f ul l y t o t he r i ght of i t s zer o posi t i on . I n t he opposi t e

di r ect i on, t he t r i gger posi t i on can be moved t o t he l ef t of zer o t o achi eve up t o 1500

di vi si ons of post t r i gger . When a TRI G POS key i s pr essed and hel d, t he t r i gger

posi t i on aut omat i cal l y st ops i ncr ement i ng or decr ement i ng when i t s l i mi t i s

r eached . Li kewi se, when movi ng i t back t owar d zer o by pr essi ng and hol di ng t he

appr opr i at e key, t he t r i gger posi t i on aut omat i cal l y st ops at zer o . Tr i gger posi t i on 0

on t he gr at i cul e i ncl udes sever al poi nt s of pr et r i gger dat a pr i or t o t he gr at i cul e l i ne .

I n t he ext ended r eal - t i me mode 10 pr et r i gger poi nt s ar e shown, and i n t he di gi t i zi ng

modes, 12 poi nt s of pr et r i gger ar e di spl ayed .

2- 104



HORI Z POSI TI ON

VECTOR

MEMORY DI SPLAY

v as s i
DSY 1 ~'
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Fi gur e 2- 52 . Tr i gger POSi t i on r eadout .

Oper at i ng I nst r uct i ons- 7D20

Thi s cont r ol adj ust s t he hor i zont al posi t i on of al l t he wavef or ms . The HORI Zont al

POSI TI ON cont r ol has a cal i br at ed det ent at t he cl ockwi se end of r ot at i on . Thi s

ensur es t hat t he TRI Gger POSi t i ons ar e l i ned up wi t h t he gr at i cul e l i nes as

i ndi cat ed i n t he r eadout . The r ange of t he HORI Z POSI TI ON cont r ol i s pl us or mi nus

about 2 di vi si ons .

Acqui r ed wavef or ms ar e st or ed i n wavef or m memor y as dat a poi nt s . These dat a

poi nt s ar e di spl ayed as a ser i es of dot s t hat r epr esent t he di gi t i zed wavef or m dat a

poi nt s . As t hese dot s become separ at ed ver t i cal l y i t somet i mes becomes di f f i cul t t o

det er mi ne whi ch dot f ol l ows whi ch . The VECTOR f unct i on, when sel ect ed connect s

t i me adj acent dot s and t he key i l l umi nat es . Thi s al l ows you t o bet t er det er mi ne t hei r

t i me r el at i onshi ps . The VECTORs ar e desi gned such t hat you can st i l l easi l y di scer n

t he wavef or m dat a poi nt s because t hey appear i nt ensi f i ed wi t h t he VECTORS on .

VECTORs ar e par t i cul ar l y usef ul when vi ewi ng wavef or ms i n t he ENVel ope mode .

MEMORY DI SPLAY keys 1 t hr ough 6 cont r ol t he di spl ay of t he 7D20 wavef or m

memor i es . Si x memor y r egi st er s i n t he 7D20 ar e dedi cat ed t o t he st or age of

wavef or m dat a . Each wavef or m memor y r egi st er i s f unct i onal l y di vi ded i nt o t hr ee

segment s . One segment st or es t he wavef or m dat a poi nt s . A second segment of t he

wavef or m memor y st or es t he or i gi nal condi t i ons under whi ch t he wavef or m dat a

was acqui r ed, such as t he ver t i cal sensi t i vi t y and t he t i me/ di vi si on . A t hi r d segment

of t he wavef or m memor y st or es i nf or mat i on concer ni ng t he " di spl ay condi t i ons" f or

3857- 155
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t he wavef or m such as t he ver t i cal posi t i on ( up or down, ver t i cal expansi on or

compr essi on, ver sus, cur sor posi t i on and hor i zont al magni f i cat i on . The cont ent s of

any wavef or m memor y can be di spl ayed by pr essi ng i t s cor r espondi ng ( t t hr ough 6)

MEMORY DI SPLAY key . When pr essed, t he number ed MEMORY DI SPLAY keys

i l l umi nat e t o i ndi cat e t hat t he memor y i s bei ng di spl ayed and t he r espect i ve

wavef or m memor y number appear s i n t he upper l ef t cor ner of t he di spl ay i n t he

DSW( Di spl ay Wavef or m) l i st as shown i n Fi gur e 2- 53 . Pr essi ng t he key a second

t i me wi l l ext i ngui sh t he l i ght and cl ear t he wavef or m f r om t he di spl ay . However ,

t hi s i s not t r ue of t he cur sor wavef or m whi ch cannot be t ur ned of f . The number ed

MEMORY DI SPLAY keys al so have a second f unct i on . They ar e used f or maki ng

sel ect i ons f r om t he MENU, di scussed ear l i er i n t hi s sect i on .

COPY

2- 106

Fi gur e 2- 53 . DSW( di spl ayed wavef or ms) r eadout .

3857- 156

Thi s key per mi t s you t o copy a wavef or m f r om one memor y t o anot her . When a

wavef or m i s copi ed f r om one wavef or m memor y t o anot her , al l t he associ at ed

acqui r e condi t i ons and di spl ay condi t i ons ar e copi ed t oo . To do t hi s, pr ess t he COPY

key : t he COPY key wi l l st ar t bl i nki ng and a pr ompt wi l l appear i n t he di spl ay . The

pr ompt ( shown i n Fi g . 2- 54) wi l l r ead " COPY p- ~#" wi t h t he f i r st number si gn

bl i nki ng . Next , pr ess t he number ed MEMORY DI SPLAY key cor r espondi ng t o t he

memor y you wi sh t o copy . The MEMORY DI SPLAY key wi l l i l l umi nat e, t he cont ent s

of t he associ at ed memor y wi l l be di spl ayed, and t he pr ompt wi l l show t he number of

t he wavef or m you ar e copyi ng i n pl ace of t he bl i nki ng number si gn . The second

number si gn wi l l now bl i nk . Next , pr ess t he number ed ( 1- 6) MEMORY DI SPLAY key

wher e you wi sh t o copy t he wavef or m. At t hi s poi nt , t he wavef or m wi l l have been

copi ed i nt o t he chosen wavef or m memor y and t he COPY key wi l l cease bl i nki ng and

st ay of f . The pr ompt wi l l nowshowt he number of t he wavef or m memor y i nt o whi ch

you j ust copi ed t he sel ect ed wavef or m i n pl ace of t he bl i nki ng, second number si gn .

Pr ess any ot her key and t he copy pr ompt wi l l di sappear f r om t he di spl ay . A copi ed

wavef or m wi l l not be di spl ayed unl ess t he memor y i t was copi ed i nt o was bei ng

di spl ayed bef or e t he copy was made .
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Fi gur e 2- 54 . 7D20 COPY pr ompt .

Oper at i ng I nst r uct i ons- 7D20

3857- 157

I t shoul d al so be not ed t hat when a wavef or m i s copi ed i nt o a wavef or m memor y,

any i nf or mat i on pr evi ousl y st or ed i n t hat memor y wi l l be cl ear ed and consequent l y

l ost .

The CSW( Cur sor Wavef or m) sel ect key al l ows you t o sel ect any one of t he si x

wavef or m memor i es as t he cur sor wavef or m. When pr essed, t he CSW key wi l l

begi n t o bl i nk and t he pr evi ous cur sor wavef or m number i n t he CSWpr ompt wi l l be

r epl aced wi t h a bl i nki ng # si gn . You can t hen sel ect t he desi r ed cur sor wavef or m by

pr essi ng t he appr opr i at e MEMORY DI SPLAY key . Thi s i nst ant l y r esul t s i n t he di spl ay

of t he new cur sor wavef or m and i t s associ at ed di spl ay i nf or mat i on . The CSW

pr ompt wi l l r ef l ect t he newl y sel ect ed CSW number and wi l l di sappear f r om t he

di spl ay when anot her key i s pr essed .

When vi ewi ng a wavef or m i n t he HMAG or VS modes, t hi s f unct i on al l ows you t o

al so vi ew t he wavef or m as i t was pr evi ous t o t he HMAGor VS mode as a r ef er ence .

The REF f unct i on can onl y be used when t he 7D20 i s i n t he HMAG or VS modes

and cannot ot her wi se be sel ect ed . Ref er t o t he di scussi on of HMAGand VS l at er i n

t hi s sect i on .

As a shi f t f unct i on of t he CSWkey, t he REF key i s act i vat ed af t er f i r st pr essi ng t he

f key . Once sel ect ed, t he REF key wi l l i l l umi nat e and t he r ef er ence wavef or m wi l l

be di spl ayed and an R wi l l appear i n t he DSW r eadout as shown i n Fi gur e 2- 55 .

Cur sor s on t he di spl ayed r ef er ence wavef or m wi l l be posi t i oned on t he exact same

dat a poi nt s as on t he di spl ayed HMAG or VS wavef or m. And, any movement of t he

cur sor s wi l l occur on bot h wavef or ms .

Ter mi nat i on of t he HMAG or VS mode wi l l ext i ngui sh t he REF key i l l umi nat i on,

however , t he REF st at e i s r et ai ned i n memor y and wi l l be enabl ed i f t he HMAG or

VS mode i s ent er ed agai n . The REF st at e can be t er mi nat ed by pr essi ng t he ~~ key

t hen pr essi ng t he REF key . Thi s al so ext i ngui shes t he REF key i l l umi nat i on .
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Fi gur e 2- 55 . DSWr eadout wi t h R ( Ref er ence) Wavef or m di spl ayed .

CURSOR WFM

The use of t hese keys i s descr i bed i n t he f ol l owi ng par agr aphs .

3857- ~ 77

The CURSOR WFM keys al l ow you t o mani pul at e t he cur sor wavef or m i n a var i et y

of ways . Keep i n mi nd t hat each wavef or m memor y has associ at ed wi t h i t t hr ee

separ at e memor y segment s ; one f or wavef or m dat a, a second f or acqui r e

condi t i ons, and a t hi r d f or di spl ay condi t i ons . Use of t hese keys af f ect onl y t he

di spl ay condi t i on segment of t he wavef or m memor y and wi l l not i n any way af f ect

t he wavef or m dat a nor t he or i gi nal acqui r e condi t i ons whi ch r emai n st or ed,

unchanged i n wavef or m memor y . Usi ng t he CURSOR WFM keys, you can ver t i cal l y

r eposi t i on, expand, or compr ess t he cur sor wavef or m. Usi ng t hese keys you can al so

magni f y t he cur sor wavef or m hor i zont al l y or di spl ay i t " ver sus" anot her wavef or m

or i t sel f . These keys ar e oper at i onal on t he cur sor wavef or m onl y . Wavef or ms 3

t hr ough 6 ar e al ways i n a hol d condi t i on . These keys may al so set t he cur sor

wavef or m di spl ay t o be used as t he REFer ence wavef or m i ndependent l y of t he

HMAG or VS cur sor wavef or m di spl ay when t he cur sor wavef or m i s i n HOLD .

VPUP~? AND VPDNb ( Ver t i cal Posi t i on Up and Ver t i cal

Posi t i on Down)

These st ewi ng keys, when i n HOLD, al l ow you t o move t he cur sor wavef or m

ver t i cal l y about t he acqui r ed ver t i cal zer o r ef er ence . A si ngl e pr ess of a key moves

t he wavef or m one ver t i cal di spl ay r esol ut i on i ncr ement ( 0 . 04 di vi si on) . I f you pr ess

and hol d t he key, cont i nuous movement of t he cur sor wavef or m wi l l r esul t .

Movement st ops when t he maxi mum of about 5 di vi si ons ( i n ei t her di r ect i on) f r om

t he acqui r ed zer o l evel i s r eached .

Movement of t he cur sor wavef or m di spl ay, ei t her up or down wi t h r espect t o i t s

or i gi nal di spl ay posi t i on wi l l r esul t i n t he i l l umi nat i on of t he appr opr i at e ( up or

down) key . Pr ess and hol d t he non- i l l umi nat ed, opposi ng key t o r et ur n t he cur sor
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Oper at i ng I n st r uc t i ons - 7D2 0

wavef or m t o i t s or i gi nal di spl ay posi t i on . Wavef or m movement wi l l aut omat i cal l y

st op at i t s or i gi nal di spl ay posi t i on, at whi ch t i me nei t her key wi l l be i l l umi nat ed . To

cont i nue wavef or m movement past i t s or i gi nal posi t i on, r el ease t he movement key

moment ar i l y, t hen pr ess and hol d i t agai n . The posi t i on of t he cur sor wavef or m GND

( pl us or mi nus) wi t h r espect t o cent er scr een i s shown i n t he VZR di spl ay ( see Fi g .

2- 56) . Maxi mum movement i n ei t her di r ect i on i s appr oxi mat el y 5 di vi si ons ( f ur t her

i f expanded) . When t he ' er ence wavef or m i s pr esent ( whi ch means t he cur sor

wavef or m must be i n HMAG or VS mode) t hese keys al l ow separ at i on cont r ol

bet ween t he cur sor wavef or m and i t s r ef er ence . These keys oper at e i n t hi s mode

even i f t he 7D20 i s not i n HOLD.

3857- 158

Fi gur e 2- 56 . Cur sor wavef or m wi t h VZR ( Ver t i cal Zer o Ref er ence) al t er ed by VPUP4 .

VCMPQ AND VXPDQ ( Ver t i cal Compr ess and Expand)

Wi t h t hese keys you can ver t i cal l y compr ess or expand t he cur sor wavef or m about

t he cent er of t he acqui si t i on wi ndow. The cur sor wavef or m can be expanded or

compr essed, t wo i ncr ement s ( i n a 1, 2, 5 sequence) f r om i t s or i gi nal acqui r ed ver t i cal

scal e f act or .

When t he cur sor wavef or m i s expanded or compr essed, t he r espect i ve VXPDQ or

VCMPQ key i l l umi nat es and t he change i n ver t i cal scal e f act or wi l l appear i n t he

di spl ay i n t he second f r om t he bot t om l i ne l abel ed CSW. Because t hese keys have

opposi ng act i on, t he opposi t e key i s used t o r et ur n t he cur sor wavef or m t o i t s

or i gi nal acqui r ed ver t i cal scal e f act or . At whi ch t i me, nei t her key wi l l be i l l umi nat ed .

Wavef or ms bei ng di gi t i zed cannot be ver t i cal l y compr essed or expanded and ar e not

af f ect ed by t hese keys except when HMAGor VS modes ar e sel ect ed and t he

wavef or m i s di spl ayed . An at t empt t o do t hi s r esul t s i n t he di spl ay of t he war ni ng

message " HOLD REOD" . Ref er t o pr ompt s and war ni ngs di scussi on gi ven ear l i er i n

t hi s sect i on . VXPDQ occur s about cr t cent er wher eas VCMPQ occur s about VZR

( Ver t i cal Zer o Ref er ence) . Thi s f eat ur e al l ows t he user t o posi t i on t he expanded

wavef or m anywher e wi t hi n t he gr at i cul e ar ea .
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HMAG ( Hor i zont al Magni f y)

The cur sor wavef or m can be magni f i ed ( expanded) hor i zont al l y f r om i t s acqui r ed

st at e by a f act or of 10 t i mes . I n ot her wor ds a 100 poi nt s/ di vi si on wavef or m i s

di spl ayed at 10 poi nt s/ di vi si on as shown i n Fi gur e 2- 57 . By usi ng t he cur sor s as

descr i bed l at er under cur sor s and magni f i ed wavef or ms, any por t i on of t he

magni f i ed cur sor wavef or m can be posi t i oned wi t hi n t he vi ewi ng ar ea of t he di spl ay .

I t i s of t en hel pf ul t o vi ew t he t f =° - ' ( unmagni f i ed) wavef or m ( al so shown i n Fi g . 2- 57)

at t he same t i me . Si nce t he cur sor s appear on exact l y t he same dat a poi nt s on bot h

ver si ons of t he wavef or m.

The HMAG key i l l umi nat es when t he f unct i on i s act i ve . Pr ess t he key t o sel ect .

Pr ess agai n t o t er mi nat e- t he l i ght wi l l ext i ngui sh . The HMAG f unct i on wi l l al so

t er mi nat e i f t he VS mode i s sel ect ed .

f , HMAG ALL

Thi s f unct i on causes al l di spl ayed wavef or ms t o be hor i zont al l y magni f i ed 10 t i mes .

Thi s i s a shi f t f unct i on of t he HMAG key . As such, t he ~ key must be pr essed and

i l l umi nat ed and t he HMAGkey bl i nki ng, bef or e t hi s f unct i on can be sel ect ed . When

t he ALL f unct i on i s act i ve and t he HMAG key i s pr essed wi t hout f i r st pr essi ng t he , f

key, onl y t he cur sor wavef or m wi l l be unmagni f i ed . Si nce t he cur sor wavef or m i s

not magni f i ed t he HMAG key l i ght wi l l ext i ngui sh . Pr ess t he key agai n ( wi t hout f i r st

pr essi ng t he f key) and t he cur sor wavef or m wi l l agai n be di spl ayed magni f i ed and

t he HMAG key wi l l agai n i l l umi nat e . To cancel t he Af l _L- f unct i on, pr ess t he P
.

key

f i r st , t hen pr ess t he A' : . i . . key . The cur sor wavef or mwi l l al so cease t o be magni f i ed i f

t he VS mode i s sel ect ed .

VS

Thi s key al l ows you t o di spl ay t he cur sor wavef or m ver sus anot her wavef or m ( or

ver sus i t sel f ) r at her t han ver sus t i me . When t he f unct i on i s act i ve, t he 7D20

di spl ays t he cur sor wavef or m on t he Y- axi s ( ver t i cal ) ver sus t he sel ect ed wavef or m

on t he X- axi s ( hor i zont al ) .
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Fi gur e 2- 57 . HMAG Wavef or m di spl ayed wi t h i t s r ef er ence wavef or m.

3857- 178



To sel ect t he VS f unct i on, f i r st pr ess t he VS key . The VS key wi l l i l l umi nat e and t he

pr ompt " CSWX VS #" wi l l appear i n t he di spl ay as shown i n Fi gur e 2- 58 . The X i n

t he pr ompt wi l l be t he number of t he cur sor wavef or m and t he # wi l l be bl i nki ng .

Next , pr ess t he number of t he sel ect ed wavef or m. The cur sor wavef or m wi l l be

di spl ayed vs t he sel ect ed wavef or m, and t he CSWi nf or mat i on at t he bot t om of t he

di spl ay wi l l i ndi cat e t hat t he cur sor wavef or m i s bei ng di spl ayed VS t he sel ect ed

wavef or m ( see Fi g . 2- 59~ . The cur sor wavef or m i nf or mat i on at t he bot t om of t he

di spl ay wi l l change t o i ndi cat e t he vol t s/ di v of t he t wo wavef or ms . Ref er t o t he

di scussi on of t he di spl ay ear l i er i n t hi s sect i on .
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Fi gur e 2- 58 . Cur sor Wavef or m VS ( Ver sus) pr ompt .

Oper at i ng I nst r uct i ons- 7D20

Fi gur e 2- 59 . CSW ver sus r eadout .

3857- 159
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Oper at i ng I ns t r uct i ons- 7120

CURSORS

Each wavef or m memor y has associ at ed wi t h i t t wo cur sor s wher e one or bot h may

be di spl ayed when t he wavef or m i s sel ect ed as t he cur sor wavef or m, The cur sor s

appear i n t he di spl ay as i nt ensi f i ed dot s t hat coi nci de wi t h wavef or m dat a poi nt s .

When i n HMAG or VS modes and wi t h t he REFer ence wavef or m di spl ayed, cur sor s

appear on t he same dat a poi nt s on bot h ver si ons of t he wavef or m,

At power - up, when t he -

	

' ' mode i s sel ect ed, cur sor s f or al l wavef or r ns ar e

al i gned wi t h t hose of t he cur sor wavef or m. And, consequent l y, any movement of

t he cur sor s on t he cur sor wavef or m wi l l cause i dent i cal movement of t he cur sor s on

al l ot her wavef or ms . Of cour se, onl y t he cur sor s vn t he CSW ar e vi si bl e .

I ndependent movement of t he cur sor s i s made possi bl e by sel ect i ng t he

f i g>at ~° v endent mode as expl ai ned l at er .

Gur sor s ar e moved by use of t he dewi ng keys p1, 1~, a2, and 2- 0 . The ar r ows

i ndi cat e t he di r ect i on of cur sor movement . A si ngl e pr os of a cur sor movement key

wi l l cause t he associ at ed cur sor t o move t o t he next adj acent dat a poi nt on t he

wavef or m. Cont i nuous movement of t he cur sor wi l l r esul t i f t he key i s pr essed and

hel d . The f ol l owi ng r ul es appl y t o t he cur sor s and t hei r use : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" Cur sor 1 i s al ways on .

" Cur sor 1 can be moved t o any cur sor wavef or m dat a poi nt .

" Cur sor 1 i s al ways coi nci dent wi t h or cl oser t o t he begi nni ng of t he wavef or m

t han cur sor 2 .

" Cur sor 1 pushes cur sor 2 when t he t wo ar e coi nci dent and cur sor 1 i s moved

t owar d t he end of t he wavef or m.

" Cur sor 2 movement i s hal t ed when i t becomes coi nci dent wi t h cur sor 1 as you

at t empt t o move cur sor 2 t owar d t he begi nni ng of t he wavef or m.

2- 11 2

NOTE

I f cur sor 2 i s suf f i ci ent l y separ at ed f r om cur sor l , i t may not appear on

t he magni f i ed por t i on of a wavef or m i n t he HMAG mode, Thi s can be

mor e easi l y obser ved i f t he ;: : y .: t : er ence wavef or m i s t ur ned on.

CURSOR COORDI NATES

The ki nd of cur sor coor di nat e i nf or mat i on di spl ayed on t he cr t depends on whet her

cur sor 1 i s on by i t sel f or i f cur sor 2 i s on al so, When cur sor 2 i s of f , t he di spl ayed

cur sor coor di nat es gi ve bot h t he ver t i cal posi t i on and t he hor i zont al t i me val ue of

t he wavef or m dat a poi nt wher e cur sor 1 i s l ocat ed as seen i n Fi gur e 2- 6D- The

ver t i cal posi t i on i s gi ven i n vol t s wi t h r espect t o t he VZR per t i cal zer o r ef er ence)

val ue . The hor i zont al t i me val ue i s gi ven wi t h r espect t o t he t r i gger posi t i on . Thi s i s

al so t r ue whenever t he v,

	

` ` wavef or m i s di spl ayed . I n t he VS mode { wi t hout t he

wavef or m} , t he di spl ay gi ves onl y t he ver t i cal coor di nat es of t he cur sor s on



wavef or ms as shown i n Fi gur e 2- 67 . Agai n, t hese coor di nat es ar e gi ven i n vol t s

r el at i ve t o t he r espect i ve ver t i cal zer o r ef er ence val ues of t he t wo wavef or ms .
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Fi gur e 2- 60 . Cur sor coor di nat e r eadout .

Oper at i ng I nst r uct i ons- 7D20

Fi gur e 2- 67 . Cur sor coor di nat e r eadout wi t h VS Wavef or m di spl ayed .

CURSORS AND MAGNI FI ED WAVEFORMS

3857- 161

3857- 162

I n t he . ° - r ~~u cur sor mode, cur sor 2 i s t ur ned on . The di spl ay gi ves t he ver t i cal val ue

of cur sor 2 r el at i ve t o cur sor 1 and t he hor i zont al t i me val ue of cur sor 2 r el at i ve t o

cur sor 1 as shown i n Fi gur e 2- 62 . When t he VS mode i s sel ect ed, t he di spl ay gi ves

t he ver t i cal val ue of cur sor 2 r el at i ve t o cur sor 1 f or bot h X and Y wavef or ms .

When vi ewi ng an unmagni f i ed cur sor wavef or m, t he ent i r e l engt h of t he wavef or m

i s vi si bl e wi t hi n t he di spl ay ar ea and cur sor 7 can be moved t o any dat a poi nt on t he

wavef or m. However , when HMAG i s sel ect ed onl y par t of t he wavef or m r emai ns

2- 113



Oper at i ng I n s t r uct i ons- 7D20

ai a

2- 11 4
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Fi gur e 2- 62 . Cur sor coor di nat e r eadout when bot h cur sor s ar e on ( n, O~JI .

~' 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" " i" " " ~~
~~~~~~~~r e~~i ~i

Fi gur e 2- ( i 3 . Cur sor 1 l ocat i on on HMAG' d Wavef or m.

3857- 163

vi si bl e . So as t o st i l l be abl e t o exami ne t he ent i r e magni f i ed wavef or m, t he

f ol l owi ng occur s : As cur sor 1 i s moved t owar d t he end of t he wavef or m, i t becomes

f i xed at gr at i cul e l i ne 2 ( see Fi g . 2- 63) . Then t he wavef or m moves r el at i ve t o cur sor

1 unt i l t he l ast dat a poi nt comes i nt o t he di spl ay ar ea . Cur sor 1 t hen r esumes

movement t i l l i t r eaches t he end of t he wavef or m. Si mi l ar l y, t he r ever se i s t r ue

when cur sor 1 i s moved back t owar d t he begi nni ng ( l ef t ) of t he wavef or m. Thi s can

be mor e easi l y obser ved i f t he REF ( r ef er ence) wavef or m i s di spl ayed at t he same

t i me si nce t he cur sor s appear on bot h t he magni f i ed cur sor wavef or m and t he REF

wavef or m.

3857- 164

These t wo st ewi ng keys move cur sor 1 i n t he di r ect i on i ndi cat ed by t he ar r ows .

Pr essi ng ei t her of t he keys once wi l l cause cur sor 1 t o move t o t he next dat a poi nt i n

t he di r ect i on i ndi cat ed . Cont i nuous movement of cur sor 1 r esul t s when a cur sor

movement key i s pr essed and hel d . When t he l ast dat a poi nt i s r eached, i n ei t her

di r ect i on, cur sor 1 wi l l come t o a hal t .



a2~

These t wo dewi ng keys move cur sor 2 i n t he di r ect i on i ndi cat ed by t he ar r ows .

Pr essi ng ei t her of t he keys once wi l l cause cur sor 2 t o move t o t he next dat a poi nt i n

t he di r ect i on i ndi cat ed . An except i on i s when cur sor 2 i s co- i nci dent wi t h cur sor 1

or when cur sor 2 i s at t he end of t he wavef or m ( l ast dat a poi nt ) . Cont i nuous

movement of cur sor 2 wi l l r esul t when one of t he movement keys i s pr essed and

hel d . Cur sor 2 cannot be posi t i oned t o t he l ef t ( t owar d t he begi nni ng of a wavef or m)

of cur sor 1 nor can i t be posi t i oned beyond t he l ast wavef or m dat a poi nt .

These keys t ur n cur sor 2

	

and

	

As shi f t f unct i ons of t he cur sor 1

movement keys, you must f i r st pr ess t he

	

key t o act i vat e t hese f unct i ons . When

cur sor 2 i s t ur ned on, t he di spl ayed cur sor coor di nat es wi l l r ef l ect t he ver t i cal val ue

of cur sor 2 r el at i ve t o cur sor 1 and t he hor i zont al t i me val ue of cur sor 2 r el at i ve t o

cur sor 1 . Each of t hese f unct i ons i s cancel l ed upon t he sel ect i on of t he ot her .

Thi s i s an shi f t f unct i on of t he a2 key . Sel ect i on of t he

	

endent mode per mi t s

you t o move t he cur sor s on t he cur sor wavef or m wi t hout af f ect i ng t he posi t i on of

t he cur sor s on any ot her wavef or ms . Sel ect i on of t hi s mode r equi r es t hat t he , , f key

be pr essed f i r st , t he key i l l umi nat es when sel ect ed . The I NDEPendent mode i s

cancel l ed by sel ect i ng t he

	

mode .

ALI GN

endent

Oper at i ng i nst r uct i ons- 7D20

Thi s i s an shi f t f unct i on of t he cur sor 2~ key and i t s sel ect i on must be pr eceded

wi t h a pr ess of t he f key . Sel ect i on of t he mode i l l umi nat es t he v key

and causes t he cur sor s on al l wavef or ms t o al i gn wi t h t he cur sor s on t he cur sor

wavef or m. Ther eaf t er , movement of t he cur sor s on t he cur sor wavef or m wi l l cause

i dent i cal movement of t he cur sor s on al l ot her wavef or ms . The AL

	

mode can be

cancel l ed by sel ect i ng t he I ND' endent mode descr i bed above .

SET N

SET N i s used wi t h t he AVE ~ and ENV

	

modes t o AVEr age or ENVel ope an

i ncomi ng wavef or m N number of t i mes . Wi t h t hi s key, you can set t he val ue of N t o :

8, 16, 32, 64, 128, or 256 . The SET N key i l l umi nat es when pr essed and " SET N=

( cur r ent val ue of N) ?" appear s i n t he di spl ay as shown i n Fi gur e 2- 64 . Pr ess t he SET

N key agai n and t he val ue of N wi l l i ncr ement t o t he next hi gher val ue . I f t he SET N

key i s pr essed and hel d, t he val ue of N wi l l cycl e t hr ough t he above sequence of

number s i n t he di spl ay . Si mpl y r el ease t he key when t he desi r ed val ue of N appear s .

SET N i s t er mi nat ed by sel ect i ng any ot her key and t he val ue of N i s r et ai ned .

REV SEPT 82 2- 11 5



dper at i ng I n s t r uct i ons- 7D20

~L~~l zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" " " " " ~I ~P~" " "

" " l ~" ! ~J' " l ' 11+1!

" " f f ~! ~~i l , ' ~~9

Fi gur e 2- 64 . SET N r eadout pr ompt .

AVE

ss5~- i s5

AVEr agi ng i s a met hod of r emovi ng noi se f r om a si gnal and pr esent i ng a bet t er

r epr esent at i on of t he act ual wavef or m.

When t he AVE key i s pr essed i t wi l l i l l umi nat e and t he 7D20 wi l l begi n t o

cont i nuousl y di spl ay aver aged wavef or m dat a . The val ue of N wi l l adj ust t he

r esponsi veness of t he accumul at ed aver age t o any changes i n wavef or ms acqui r ed

af t er t he Nt " wavef or m. Each addi t i onal wavef or m i s wei ght ed by 1/ N. Af t er N

acqui si t i ons t he pr ompt f i el d wi l l i ndi cat e t hat t he number of aver ages i s gr eat er

t han N ( see Fi g . 2- 65)

When AVEr agi ng i n t he ROLL mode ( TI ME/ DI V set t o 100 ms or sl ower t he

wavef or m i s sampl ed at a const ant 2 kHz r at e ( 1 kHz at 20 s/ di ve . Thi s al l ows t he

z- ~ ~ s

Fi gur e 2- 65 . The AVE r eadout .

3857 1 i i 8

REV SEPT 82



7D20 t o capt ur e and pr ocess a number of sampl es bet ween each pai r of di spl ayed

poi nt s . The next poi nt di spl ayed i s t he aver age of t hese ' " i n bet ween" " sampl es . See

Tabl e 2- 6 .

REV SEPT 82

TI ME/ DI V

100 ms

200 ms

500 ms

1s

2s

5s

10s

TABLE 2- 6

Number of Poi nt s Aver aged f or

Each Di spl ayed Poi nt i n ROLL Mode

Di gi t i zed Poi nt s/ Di spl ayed Poi nt

2

4

10

20

40

100

200

GND- Ter mi nat es t he AVE f unct i on and r edef i nes VZR.

Oper at i ng I nst r uct i ons- 7D20

I n t he ROLL Mode AVEr agi ng i s per f or med i n r eal t i me, t her ef or e r epet i t i ve

wavef or ms ar e not r equi r ed . AVEr agi ng i n t he ROLL mode usi ng t he EXTer nal

CLOCK i nput al l ows 100 sampl es t o be t aken bet ween di spl ayed poi nt s .

The AVE f unct i on can be cancel l ed by pr essi ng t he AVE key a second t i me. Or ,

sel ect i ng HOLD, HOLD NEXT, AVE N, ENV, or ENV N wi l l al so t er mi nat e AVE wi t h

t he f ol l owi ng r esul t s :

HOLD- I mmedi at el y st ops si gnal acqui si t i on, t er mi nat es t he AVE f unct i on and

ext i ngui shes t he AVE key . The di spl ay r eadout wi l l i ndi cat e t he t ot al number of

aver ages accumul at ed, or gr eat er t han N .

HOLD NEXT ( TRI GGERI NG MODE) - Al l ows one mor e t r i gger ed acqui si t i on

t hen ent er s HOLD wi t h t he same ef f ect s as t he HOLD key .

AVE ~- Cl ear s t he di spl ay t hen execut es t he AVE N f unct i on.

ENV and ENV N- Bot h t er mi nat e t he AVE f unct i on, ext i ngui sh t he AVE key and

i mpl ement t he sel ect ed f unct i on .

I f t he VOLTS/ DI V, TI ME/ DI V, or TRI G POS ar e changed, t he AVEr agi ng r est ar t s and

di scar ds pr evi ous i nf or mat i on .

2- 11 7



Oper at i ng I nst r uct i ons- 7D20

Al gor i t hm: For 50 ms/ di v ? TI ME/ DI V ? 50 ns/ di v ( Not ROLL mode) .

Wo ( m) = 0 For m = 0, 1, . . 1023

For n = 1, 2, . . . N

wher e q = 2* * I NT [ Logs ( 1 . 443* n) ]

W~ i s t he aver aged st or ed wavef or m af t er n acqui si t i ons

Wn i s t he n` " acqui r ed wavef or m

For n>N

Wn ( m) = Wn- t ( m) +Wn ( m) - Wn- t ( m) / N

AVE N

Thi s shi f t f unct i on of t he AVE key i s sel ect ed af t er f i r st pr essi ng t he , f key . AVE §~ i s

t he same as t he AVE f unct i on except when N ( cur r ent set t i ng of SET N) aver ages

have been made, t he 7D20 aut omat i cal l y ent er s HOLD. Al so, when AVE N i s

act i vat ed, t he r eadout pr ompt begi ns at t he cur r ent val ue of N and count s down t o

zer o as aver ages accumul at e . When HOLD i s ent er ed t he pr ompt wi l l t hen gi ve t he

t ot al number of aver ages . Shoul d you ent er HOLD bef or e N aver ages occur , t he

r eadout pr ompt wi l l gi ve t he t ot al r eached . AVE N accumul at es compl et e wavef or m

r ecor ds, t her ef or e Rol l oper at i on i s suspended f or TI ME/ DI V set t i ngs ?100 ms .

When t he AVE N f unct i on i s i ni t i at ed over t he GPI B, t he 7D20 i ssues a ser vi ce

r equest ( SRO) over t he bus when HOLD i s ent er ed . Ref er t o Sect i on 4, GPI B.

z- ~ ~ s

ENV

ENVel opi ng i s a met hod of const r uct i ng a wavef or m usi ng t he mi ni mum and

maxi mum val ues of t he sampl ed dat a poi nt s . ENVel opi ng makes many wavef or m

aber r at i ons vi si bl e t hat mi ght ot her wi se be over l ooked al t oget her , f or exampl e,

f r equency dr i f t .

Pr ess t he ENV key and t he 7D20 wi l l begi n t o di spl ay envel ope pr ocessed dat a . The

sour ce of t he dat a i s det er mi ned by t he AOR MODE . An envel ope wavef or m i s

const r uct ed f r om t he appr opr i at e sour ce and di spl ayed f ol l owi ng each t r i gger ed

acqui si t i on . The di spl ay i s updat ed af t er each acqui si t i on i n a cont i nuous pr ocess .

The number of pr ocessed acqui si t i ons i s shown i n t he di spl ay ( see Fi g . 2- 66) .

Sel ect i ng t he ENV f unct i on wi l l cause t he ENV key t o i l l umi nat e and, at t he same

t i me t er mi nat es t he AVE, AVE N, SET N, ENV f V, and HOLD f unct i ons i f ei t her ar e

act i ve .

When ENVel opi ng i n t he ROLL mode ( TI ME/ DI V set t o 100 ms or sl ower ) t he

wavef or m i s sampl ed at a const ant 2 kHz r at e ( 1 kHz at 20 s/ di v) . Thi s al l ows t he

capt ur e and pr ocessi ng of a number of sampl es bet ween each di spl ayed poi nt

( mi ni mum and maxi mum) . The next t wo poi nt s di spl ayed ar e t he maxi mum and

mi ni mum of t hese " i n bet ween" sampl es .

REV SEPT 82
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TABLE 2- 7

Number of Poi nt s Aver aged f or Each Max and

Mi n Pai r of Di spl ayed Poi nt s i n ROLL Mode

TI ME/ DI V

100 ms

200 ms

500 ms

1s

2s

5s

10s

20 s

EXT

T

~~~I ~~i ~~~
f ~' 1

	

i '

	

i x ~j ~~ .

	

'

f l t ~~~~®

~®®®®

Fi gur e 2- 66 . The ENV r eadout .

Oper at i ng I nst r uct i ons- 7D20

Di gi t i zed Poi nt s/ Max- Mi n Pai r

4

8

20

40

80

200

400

800

200

Thi s mode can be used t o capt ur e and pr ocess a si gnal pul se wi dt h of 500 Ns or

l ess . Ref er t o Sect i on 5, Appl i cat i on 3, Moni t or i ng I nt er cel l ul ar Neur onal Di schar ge .

ENVel opi ng i n t he ROLL mode usi ng t he EXTer nal CLOCK i nput al l ows 100 sampl es

t o be t aken bet ween di spl ayed poi nt s .

To cancel t he ENV f unct i on pr ess t he key a second t i me . Or , t he ENV f unct i on can

be t er mi nat ed by pr essi ng t he HOLD, HOLD NEXT, GND, or , ~ ENV N keys wi t h t he

f ol l owi ng r esul t s :

3857- 167
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Oper at i ng I nst r uct i ons- 7D20

HOLD- I mmedi at el y t er mi nat es t he ENV f unct i on and si gnal acqui si t i on . The

number of wavef or m ENV i s di spl ayed i n t he r eadout pr ompt f i el d .

HOLD NEXT- Same ef f ect s as HOLD except t er mi nat i on i s del ayed unt i l af t er

t he compl et i on of t he next acqui si t i on .

GND- Ter mi nat es t he ENV f unct i on and r edef i nes VZR.

f ~, ENV N- Ter mi nat es t he ENV f unct i on, cl ear s t he di spl ayed wavef or m and

i ni t i at es t he AVE, AVE N, and ENV f unct i on .

I f t he VOLTS/ DI V, TI ME/ DI V, or TRI G POS ar e changed, t he ENVel opi ng r est ar t s

and pr evi ous i nf or mat i on i s di scar ded .

Al gor i t hm: For 100 ms/ di v ? TI ME/ DI V ? 50 ns/ di v ( Not ROLL mode) .

For n = 2 t o i nf i ni t y .

Thi s shi f t f unct i on of t he ENV key i s sel ect ed af t er f i r st pr essi ng t he , f key . ENV N

oper at es t he same as t he ENV mode except when N ( t he cur r ent set t i ng of SET N)

envel opes ar e accumul at ed, t he 7D20 aut omat i cal l y ent er s HOLD. When ENV N i s

act i vat ed t he r eadout pr ompt begi ns count i ng at t he cur r ent val ue of N and count s

down t o zer o . At t he zer o count , HOLD i s aut omat i cal l y ent er ed and t he r eadout

pr ompt wi l l i ndi cat e t he t ot al number of envel opes .

Shoul d HOLD be i ni t i at ed bef or e N envel opes occur , t he t ot al number r eached wi l l

appear i n t he r eadout pr ompt . ENV N accumul at es compl et e wavef or m r ecor ds,

t her ef or e Rol l oper at i on i s suspended f or TI ME/ DI V set t i ngs ?100 ms . When ENV N

i s i ni t i at ed over t he GPI B, t he 7D20 i ssues a ser vi ce r equest ( SRO) when HOLD i s

ent er ed . GPI B oper at i ng i nf or mat i on i s cont ai ned i n Sect i on 4, GPI B .

Sel ect s t he Test Menus t hat ar e used f or execut i ng SELFTEST and ser vi ci ng t he

7D20 . Ref er t o t he Mai nt enance sect i on of t he ser vi ce manual f or t hi s i nf or mat i on .

2- 120

W~ = Max [ W~- i ( m) , W~ ( m) ] m = 0, 2, . . . 1022

W~ = Mi n [ W~- i ( m) , W~ I m) ] m = 1, 3, 5, . . . 1023

wher e W~( m) i s t he m̀ " poi nt of t he const r uct ed envel ope wavef or m

af t er n acqui si t i ons .

W~ ( m) i s t he m̀ h poi nt of t he n` h wavef or m acqui si t i on .

f , ENV N

f , TEST
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When t he 7D20 i s on bus i n TALK/ LI STEN mode, pr essi ng t hi s key wi l l gener at e an

SRO ( ser vi ce r equest ) over t he GPI B. The key wi l l i l l umi nat e when you do t hi s . A pol l

by t he GPI B cont r ol l er wi l l subsequent l y ext i ngui sh t he i l l umi nat ed key and cancel

t he SRO.

A power - up SRO i s gener at ed as par t of t he power - up sequence when power i s

appl i ed t o t he 7D20 . I f t he 7D20 i s i n t he GPI B mode and ON LI NE, t he key wi l l

ext i ngui sh when t he 7D20 i s pol l ed by t he cont r ol l er . Ref er t o Sect i on 4, GPI B.

Al l ows sel ect i on of 6 uni que SRO event codes when t he 7D20 i s oper at i ng over t he

GPI B. Thi s sends a pr edet er mi ned st at us byt e . Ref er t o Sect i on 4, GPI B f or

i nf or mat i on concer ni ng GPI B oper at i on .

Thi s i ndi cat or l i ght i l l umi nat es when t he 7D20 i s i n t he RWLS ( Remot e Wi t h Lock

out St at e) . When t he l i ght i s on, t he f r ont panel cont r ol s can onl y be act i vat ed or

changed over t he GPI B. Al l f r ont panel cont r ol s ar e i nact i ve except f or t he ROS

f unct i ons, t he var i abl e VOLTS/ DI V, HORI Z POSI TI ON, and I D moni t or i ng of GPI B

sel ect i ons .

The I D key, when pr essed, causes t he I D menu t o appear i n t he di spl ay as shown i n

Fi gur e 2- 67 . The I D menu i s used f or manual l y est abl i shi ng t he MODE

TERMI NATI ON, and ADDRESS f or GPI B oper at i on of t he 7D20. The ADDR

i l l umi nat es when t he 7D20 has been addr essed as a Tal ker or Li st ener . Ref er t o

Sect i on 4, GPI B, f or f ur t her i nf or mat i on .

The f i i mwar e ver si on di spl ayed i n t hese i l l ust r at i ons may di f f er f r om

t hose di spl ayed f or your 7D20, and ar e shown f or posi t i onal r ef er ence

onl y .

REV SEPT 82

RQS ( REQUEST SERVI CE)

l ~ RQS #

REMOTE ONLY ( i ndi cat or )

I D ( ADDRed I ndi cat or )

NOTE

Oper at i ng I nst r uct i ons- 7D20
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Oper at i ng I nst r uct i ons- 7D20

3857 193

Fi gur e 2- 67 . I D MENU.

EXT CLOCK

Thi s bnc connect or per mi t s t he connect i on of an ext er nal cl ock si gnal t o t he 7D20 .

The 7D20 can accept a maxi mum cl ock r at e of 10 kHz . I n or der f or t he EXT CLOCK

connect or t o be f unct i onal , t he TI ME/ DI V swi t ch must be set t o t he EXT posi t i on by

t ur ni ng i t count er cl ockwi se unt i l t he r eadout i ndi cat es EXT ~ or EXT+ i n t he upper

r i ght cor ner of t he di spl ay ( see Fi g . 2- 68~ . The ar r ow i ndi cat es t he EXT CLOCK edge

pol ar i t y . Cl ock edge pol ar i t y i s sel ect ed vi a i t em 4 on t he UTI LI TI ES menu . Pr ess

MEMORY DI SPLAY key 4 when t he UTI LI TI ES menu i s di spl ayed and t he EXT CLK

pr ompt wi l l appear i n t he di spl ay . Pr ess MEMORY DI SPLAY key number 4 a second

t i me and t he ar r ow ( i ndi cat i ng t he EXTer nal CLOCK pol ar i t y) wi l l r ever se di r ect i on .

The i ndi cat or ar r ow wi l l cont i nue t o r ever se each t i me t he number 4 MEMORY

DI SPLAY key i s pr essed so l ong as t he UTI LI TI ES menu i s di spl ayed .

2- 122

Fi gur e 2- 68 . EXTer nal cl ock r eadout .

3857- 168
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EXT TRI G

Thi s bnc connect or per mi t s t he connect i on of an ext er nal t r i gger si gnal t o t he 7D20 .

I n or der f or t hi s connect or t o be f unct i onal , t he EXT or EXT =2D TRI GGERI NG

SOURCE MODE must be sel ect ed .

GPI B ( connect or )

Oper at i ng I nst r uct i ons- 7D20

Thi s i s t he I EEE 488 connect or por t f or connect i ng t he 7D20 t o oper at e over t he

GPI B . I nf or mat i on f or GPI B oper at i on i s cont ai ned i n Sect i on 4, GPI B.

ADD SEPT 82 2- 12 3
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OPERATI ONAL THEORY

THI S I NFORMATI ON l S NOT REQU/ RED FOR OPERATI NG THE 7D20

BLOCK DI AGRAM DESCRI PTI ON

The f ol l owi ng descr i pt i on pr esent s an over vi ew of t he oper at i on of t he 7D20 . Fi gur e

3- 1 i s an over al l bl ock di agr am of t he pl ug- i n . A di scussi on of t he oper at i on of t he

char ge coupl ed devi ces ( CCDs) t he Di gi t i zi ng modes, and t he di spl ay syst em i s

i ncl uded at t he end of t he bl ock di agr am descr i pt i on .

OVERALL BLOCK DI AGRAM DESCRI PTI ON

The 7D20 Pr ogr ammabl e Di gi t i zer per f or ms anal og t o di gi t al conver si on, wavef or m

st or age, and di gi t al t o anal og conver si on f or di spl ay ( see Fi g . 3- 1 ) . The i nput si gnal

i s appl i ed t o t he Pr eampl i f i er ci r cui t r y t hr ough ei t her or bot h t he CH 1 or CH 2 i nput

connect or s . The Pr eampl i f i er ci r cui t r y at t enuat es t he i nput si gnal accor di ng t o t he

set t i ng of t he f r ont - panel VOLTS/ DI V cont r ol . I t t hen ampl i f i es t he si gnal , conver t s i t

i nt o a di f f er ent i al si gnal and appl i es i t t o t he CCDci r cui t r y .

The Char ge Coupl ed Devi ce ( CCD) ci r cui t r y t akes anal og sampl es of t he i nput si gnal ,

and passes t hem t o t he A/ D conver t er f or conver si on i nt o di gi t al val ues . ( See t he

f ol l owi ng di scussi on of t he oper at i on of t he CCDs) The di gi t i zed sampl es ar e appl i ed

t o t he Memor y ci r cui t r y . The CCD r ecei ves i t s t i mi ng and synchr oni zat i on

i nf or mat i on f r om t he Ti me Base ci r cui t r y .

The Memor y ci r cui t r y cont ai ns t he wavef or m memor y, whi ch consi st s of di gi t al

memor y and cont r ol ci r cui t r y . The Wavef or m Memor y i s used t o st or e acqui r ed

wavef or m dat a f r om t he A- t o- D conver t er , and as a sour ce of dat a f or di spl ay on t he

mai nf r ame cr t . I n addi t i on, t he mi cr opr ocessor accesses t he Wavef or m Memor y t o

per f or m oper at i ons such as wavef or m aver agi ng, GPI B dat a t r ansf er , cur sor

measur ement s and st or age of dat a f or r eadout di spl ays .

The Di spl ay ci r cui t r y r ecei ves di gi t al di spl ay dat a f r om t he Wavef or m Memor y and

conver t s i t t o anal og di spl ay si gnal s ( ver t i cal and hor i zont al ) , whi ch dr i ve t he

mai nf r ame ver t i cal and hor i zont al di spl ay ampl i f i er s, t o pr oduce t he mai nf r ame cr t

di spl ay . The Di spl ay ci r cui t r y pr oduces f our t ypes of di spl ays : Y ver sus t i me, Y

ver sus X, al pha- numer i c char act er s, and cur sor s . Di spl ay set up i nf or mat i on f r om

t he mi cr opr ocessor det er mi nes t he di spl ay mode . Ti mi ng si gnal s f r om t he Ti me

Base ci r cui t r y synchr oni ze t he Di spl ay wi t h t he Memor y access t i me sl ot s .
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Oper at i onal Theor y- 7D20

The Di spl ay ci r cui t r y al so al l ows wavef or ms di spl ayed i n t he Y ver sus t i me mode t o

be expanded, compr essed, and of f set and magni f i ed hor i zont al l y wi t hout modi f yi ng

t he cont ent s of t he Wavef or m Memor y .

The Tr i gger ci r cui t r y gener at es t he t r i gger gat e si gnal s, whi ch pr ovi des a t r i gger

r ef er ence poi nt t o t he Ti me Base ci r cui t r y f or t he acqui r ed dat a . I t can pr oduce a

t r i gger gat e f r om f our di f f er ent t r i gger si gnal sour ces; Ch 1 i nput si gnal , Ch 2 i nput

si gnal , l i ne and ext er nal t r i gger si gnal . The t r i gger sour ce, coupl i ng, mode, l evel and

sl ope can be sel ect ed f r om t he f r ont panel or ext er nal l y pr ogr ammed .

The Ti me Base ci r cui t r y pr ovi des t he basi c t i mi ng f or t he 7D20 . I t gener at es a

number of cl ock and handshake si gnal s whi ch ar e used wi t hi n t he Ti me Base, CCD,

Memor y and Di spl ay ci r cui t r y t o cont r ol t he t i mi ng of wavef or m acqui si t i on and

di spl ay . These si gnal s cont r ol t he r at e at whi ch t he CCDs sampl e t he si gnal , and

whi ch of t hese sampl es ar e subsequent l y st or ed i n t he wavef or m memor y . The Ti me

Base ci r cui t r y r ecei ves set up and cont r ol i nf or mat i on f r om t he mi cr opr ocessor , and

i n t ur n, t r ansmi t s t r i gger and t i mi ng dat a back t o t he mi cr opr ocessor f or use i n

set t i ng up and cont r ol l i ng t he Memor y and Di spl ay ci r cui t r y .

The Mi cr opr ocessor ci r cui t r y cont r ol s t he set up of t he 7D20 f or i t s var i ous modes of

oper at i on, and i ni t i at es t he acqui si t i on and di spl ay of wavef or ms . I t al so per f or ms

cal cul at i ons such as si gnal aver agi ng, envel opi ng, del t a- t i me and vol t age

measur ement s, and cont r ol s t he sel f di agnost i cs and GPI B i nt er f ace f i r mwar e .

CHARGE COUPLED DEVI CE ( CCD) OPERATI ON

A char ge coupl ed devi ce ( CCD) i s an anal og shi f t r egi st er . Each CCD used i n t he

7D20 cont ai ns t wo anal og shi f t r egi st er s ( see Fi g . 3- 2) , whi ch ar e dr i ven

di f f er ent i al l y . Regi st er A sampl es t he ( - ) si de of t he di f f er ent i al i nput si gnal ; Regi st er

B sampl es t he ( +) si de of t he si gnal .

On each sampl i ng cl ock t o a r egi st er , a sampl e i s t aken of t he si gnal . Thi s sampl e i s

t hen st or ed i n t he f i r st cel l of t he anal og shi f t r egi st er . On subsequent cl ocks, t hi s

sampl e i s passed f r om cel l t o cel l , unt i l i t i s appl i ed t o t he out put ampl i f i er and

subsequent l y t o an anal og- t o- di gi t al ( A- t o- D) conver t er .

DI GI TI ZI NG MODES

The Ti me Base ci r cui t r y has f our basi c modes of oper at i on : r ol l , r eal - t i me di gi t i zi ng

( RD) , ext ended r eal - t i me di gi t i zi ng ( ERD) and equi val ent t i me di gi t i zi ng ( ETD) . The

set t i ng of t he TI ME/ DI V cont r ol det er mi nes t he mode of oper at i on of t he Ti me Base .

The r ol l mode ( see Fi g . 3- 3A) cr eat es a di spl ay on t he mai nf r ame cr t si mi l ar t o t hat

of a st r i p char t r ecor der . I n t hi s mode, t he CCD ci r cui t r y cont i nuousl y sampl es t he

i nput si gnal at a 400 kHz r at e. Sampl es ar e cont i nuousl y bei ng di gi t i zed at t he

out put of t he CCD by t he A/ D conver t er . Sel ect ed sampl es ar e t hen st or ed i n a 1 K

3- 4 REV SEPT 82



I NPUT SAMPLI NG
CLOCK A

PREAMP

I NPUT SAMPLI NG
CLOCK B

Ti me Base Mode

ANALOG SHI FT REGI STER A

CHARGE

	

OUTPUT

I NJECTI ON

	

AMPLI FI ER

PORT A

	

A
455 CELLS

ANALOG SHI FT REGI STER B

CHARGE

	

OUTPUT

I NJECTI ON

	

AMPLI FI ER

PORT B

	

B
455 CELLS

CHARGE COUPLED DEVI CE ( CCD)

Oper at i onal Theor y- 7D20

Fi gur e 3- 2 . Si mpl i f i ed Bl ock Di agr am of Char ge Coupl ed Devi ce ( CCD) .

TABLE 3- 1

Summar y of Ti me Base Modes

Ti me/ Di v I Sampl es

Range Di spl ayed/ Di v

Rol l Cont i nuous

	

I

	

20 s t o 100 ms

	

100

Real - Ti me Di gi t i zi ng

Real - Ti me Di gi t i zi ng

	

~

	

50 ms t o 500 Ns

	

~

	

100

Ext ended

	

I

	

200 ps t o 2 Ns

	

I

	

80

Real - Ti me Di gi t i zi ng

Equi val ent Ti me Di gi t i zi ng

	

~

	

1 Ns t o 50 ns

	

~

	

100

100 sampl es

	

_

	

0. 1 s/ di v

	

=

	

1000 sampl es/ sec =

	

1

	

kHz
di v

3857- 402

bl ock of t he Wavef or m Memor y at a r at e det er mi ned by t he t i me/ di vi si on set t i ng .

For exampl e, at a t i me/ di vi si on set t i ng of 0. 1 s/ di vi si on, sampl es ar e st or ed i n t he

Wavef or m Memor y at a r at e of 1 kHz :

Thus, ever y 400` " sampl e t hat t he CCD t akes i s st or ed i n t he Wavef or m Memor y .
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Oper at i onal Theor y- 7D20

When t he 1023' ° memor y l ocat i on i s f i l l ed, t he Memor y ci r cui t r y wr aps ar ound t o

l ocat i on 0, such t hat t he Wavef or m Memor y i s t r eat ed as an i nf i ni t el y l ong r egi st er .

The Di spl ay ci r cui t r y scans t he Wavef or m Memor y cont i nuousl y, changi ng t he st ar t

poi nt i n t he Wavef or mMemor y f or each newsampl e acqui r ed, such t hat t he cr t di spl ay

i s cont i nuousl y updat ed wi t h t he 1024 most r ecent l y acqui r ed sampl es, whi ch i n

t ur n pr oduces t he st r i p- char t ef f ect .

I n t he r ol l mode, a t r i gger i s not r equi r ed when t he f r ont - panel TRI GGERI NG MODE

i s set f or P- P, AUTO or NORM, si nce t he Wavef or m Memor y i s cont i nuousl y bei ng

f i l l ed wi t h new wavef or m i nf or mat i on, whi ch i s i n t ur n bei ng di spl ayed on t he cr t . I n

t he HOLD NEXT mode, however , wavef or m acqui si t i on can be hal t ed a sel ect ed

number of sampl es f ol l owi ng a t r i gger event . The acqui r ed wavef or m i s t hen hel d i n

t he Wavef or m Memor y .

I n t he r eal - t i me di gi t i zi ng ( RD) mode ( see Fi g . 3- 3B~, t he CCD al so cont i nuousl y

sampl es t he i nput si gnal at a 400 kHz r at e . The A/ Dconver t er di gi t i zes each sampl e

and sel ect ed sampl es of t he si gnal ar e st or ed i n a 1K bl ock of t he t he Wavef or m

Memor y, agai n at a r at e det er mi ned by t he t i me/ di v . When a t r i gger occur s, t he

st or age of wavef or m sampl es cont i nues unt i l a compl et e wavef or m i s st or ed at

whi ch t i me si gnal acqui si t i on i s hal t ed . Compensat i on f or t he 455 sampl e del ay

t hr ough t he CCD i s i ncl uded . The amount of post - t r i gger or pr et r i gger sel ect ed

det er mi nes whi ch por t i on of t he si gnal i s st or ed i n t he Wavef or m Memor y wi t h

r espect t o t he t r i gger event . Once t he wavef or m has been st or ed i n t he Wavef or m

Memor y, t he t i me base i s r eset and anot her wavef or m i s acqui r ed . Thi s wavef or m,

however , i s st or ed i n a second 1 K bl ock of Wavef or m Memor y . Whi l e t he second

wavef or m i s bei ng acqui r ed, t he f i r st wavef or m i s di spl ayed on t he cr t . Thi s pr ocess

i s r epeat ed cont i nuousl y, swi t chi ng back and f or t h bet ween t he t wo 1 K bl ocks of

Wavef or m Memor y, such t hat t he most r ecent l y acqui r ed por t i on of t he si gnal i s

al ways di spl ayed .

I n t he ext ended r eal - t i me di gi t i zi ng ( ERD) mode ( see Fi g . 3- 4A~, a sel ect ed por t i on

of t he si gnal i s f i r st capt ur ed i n t he CCD, t hen wr i t t en i nt o t he Wavef or m Memor y .

I n t hi s case, t he t wo CCD r egi st er s cont i nuousl y sampl e t he i nput si gnal at a r at e

det er mi ned by t he t i me/ di vi si on set t i ng . When t he t r i gger event occur s, t he CCD

cont i nues t o sampl e t he si gnal unt i l t he sampl es st or ed i n t he CCD cor r espond t o

t he sel ect ed amount of pr e- t r i gger or post - t r i gger desi r ed . The sampl es hel d i n t he

CCD ar e t hen shi f t ed out at a 400 kHz r at e, di gi t i zed by t he A/ D conver t er , and

wr i t t en i nt o Wavef or m Memor y . Once t he wavef or m i s st or ed i n Wavef or m Memor y,

t he t i me base i s r eset and anot her wavef or m i s acqui r ed . As wi t h t he RD mode, t he

second wavef or m i s wr i t t en i nt o anot her bl ock of t he Wavef or m Memor y, and t he

Di spl ay ci r cui t r y di spl ays t he most r ecent l y acqui r ed wavef or m.

As t he t i me/ di vi si on set t i ngs ar e i ncr eased i n t he ERD mode, t he CCD sampl es t he

si gnal at a much f ast er r at e t han t he acqui r ed wavef or m i s di gi t i zed and wr i t t en i nt o

memor y . Thi s mode of si gnal acqui si t i on i s t hus cal l ed f ast - i n, sl ow- out .

Al so, t he t wo CCD channel s sampl e t he si gnal i n a sl i ght l y di f f er ent manner i n t he

ERD mode . I n t he r ol l , RDand equi val ent t i medi gi t i zi ng modes, bot h CCD r egi st er s t ake

a sampl e of t he si gnal si mul t aneousl y . I n t he ERD mode, t he t wo CCD r egi st er s t ake

al t er nat e sampl es of t he si gnal .
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The t wo CCD

	

Sel ect ed sampl es

channel s t ake

	

cont i nuousl y f ed t o

sampl es of

	

t he WFM.

t he si gnal
si mul t aneousl y.

CHANNEL A

Sel ect ed sampl es t r am t he t wo

	

Di spl ay cont i nuousl y scans t he

CCD channel s er a f ed t o t he

	

WFMso t hat new i nf or mat i on i s

WFMso t hat t he WFMi s bei ng

	

al ways bei ng di spl ayed on t he cr t .

cont i nuousl y updat ed wi t h new

i nf or mat i on .

( A/ ROLL MODE

Sel ect ed sampl es ar e f ed cont i nuousl y

t o o e hl ock of t he WFMunt i l a

t r i gger o cur s and t he post - t r i gger

The t wo CCD channel s t ake sampl es

	

i nt er val el aps es .

of t he si gnal si mul t aneousl y .

CHANNEL A

PREAMP CCD

CHANNEL B

REV SEPT 82

TRI GGER

	

Post - Tr i gger

	

Ti me Base
I nt er val Set up

/ B) REAL- TI ME DI GI TI ZI NG ( RD) MODE

A- TO- D

CONVERTER

Sel ect ed sampl es f r om t he t wo CCD

channel s ar e f ed di r ect l y t o a

1K bl ock oT t he WFM. When one

wavef ar m has been acqui r ed i t

i s di spl ayed whi l e anot her wvaf or m

s bei ng acqui r ed i n a second

1K bl ock of WFM.

Oper at i onal Theor y- 7D20

Di spl ay

cont i nuousl y
scans WFM

t o cr eat e

st r i p char t

t ype di spl ay .

DI SPLAY

Di spl ay scans one

bl ock of WFM
whi l e new wave-

t or m dat a i s Teei ng

acqui r ed i n a ot her

bl ock.

DI SPLAY

3857- 403A

Fi gur e 3- 3 . Non- Fast I n, Sl ow- Out Ti me Base Modes ( A) Rol l Mode; ( B) Real - Ti me

Di gi t i zi ng ( RD) Mode.
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Sampl i ng cont i nues unt i l t r i gger

The t wo CCD channel s t ake

	

and post - t r i gger i nt er val

al t er nat e sampl es of si gnal at

	

el apses . at whi ch poi nt sampl i ng

Feat - I n sampl e r at e .

	

i s st opped .
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EXTENDED REAL- TI ME FREQUENCYRESPONSE

( 200 ps/ DI V - 2 Ns/ DI V) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Fi gur e 3- 5 . Ext ended Real - Ti me si gnal acqui si t i on capabi l i t y of t he 7D20 .
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Oper at i onal Theor y- 7D20

Thi s t echni que i s used t o i ncr ease t he r eal - t i me si gnal acqui si t i on capabi l i t y of t he

7D20. Si nce t he por t i on of t he wavef or m t hat can be capt ur ed i n t hi s mode i s

dependent on t he combi ned l engt h of t he t wo r egi st er s of t he CCD, t he t i me

r esol ut i on i n t hi s mode i s r educed f r om 100 sampl es per di vi si on t o 80 sampl es per

di vi si on . I n addi t i on, as t he sampl es ar e al t er nat el y shi f t ed out of t he t wo CCD

r egi st er s t hey ar e st i l l combi ned di f f er ent i al l y at t he out put and sent t o t he A/ D

conver t er f or di gi t i zi ng . Thi s i mpr oves t he CCD noi se and l i near i t y per f or mance

whi l e i nt r oduci ng t he char act er i st i c cosi nusoi dal f r equency r esponse of a 2- poi nt

smoot h f unct i on .

Shown i n Fi gur e 3- 5A i s a sampl ed wavef or m i n t he ERD mode wher e al t er nat e

sampl es ar e st or ed i n each of t he t wo r egi st er s of t he CCD. Shi f t i ng sampl es

al t er nat el y t hr ough t he CCD and combi ni ng t hem di f f er ent i al l y at t he out put i s

equi val ent t o convol vi ng t he sampl ed wavef or m wi t h t he t wo uni t i mpul ses shown

i n Fi gur e 3- 5B. As shown i n Fi gur e 3- 5C t hi s convol ut i on i s equi val ent t o passi ng

t he i nput f r equency spect r um t hr ough a f i l t er wi t h t he f r equency r esponse H( w) .

H( ~) , t he Four i er t r ansf or m of t he convol vi ng f unct i on h( t ) , i s shown i n Fi gur e 3- 5D.

Not e t hat at one- hal f t he Nyqui st f r equency, t he f r equency r esponse i s - 3 dB. Of

cour se f r equenci es beyond t he Nyqui st f r equency must be el i mi nat ed or al i asi ng wi l l

occur as wi t h any di gi t i zi ng syst em. As shown i n Fi gur e 3- 5E t hi s bandwi dt h l i mi t i ng

r educes t he syst em r i se t i me shown i n t he wavef or m st ep r esponse .

I n t he equi val ent t i me di gi t i zi ng ( ETD) mode ( see Fi g . 3- 4B) , a composi t e wavef or m i s

bui l t up i n a 1 K bl ock of t he Wavef or m Memor y f r om a number of wavef or m t r i gger

event s . As wi t h t he ERD mode, t he CCD sampl es t he si gnal at a f ast r at e, t hen

wr i t es t he sampl es hel d i n t he CCD i nt o Wavef or m Memor y at a sl ower r at e . I n t he

ETD mode, t he f ast - i n sampl e r at e i s f i xed at 50 ns per poi nt . I n t he ETD mode,

however , onl y a l i mi t ed number of sampl es ar e t aken f r om each t r i gger event , and

al t er nat e sampl i ng i s no l onger used ( see Tabl e 3- 2) . Fr om subsequent t r i gger s,

mor e sampl es ar e t aken unt i l an accur at e composi t e r epr esent at i on of t he wavef or m

i s bui l t up i n t he Wavef or m Memor y .

3- 1 0

TI ME/ DI V

1 ps

500 ns

200 ns

100 ns

50 ns

TABLE 3- 2

ETD Mode

No . Poi nt s Acqui r ed

per Tr i gger Event

204- 205

102- 103

40- 41

20- 21

I n or der t o det er mi ne wher e t o st or e t he set of sampl es i n t he Wavef or m Memor y

wi t h r espect t o sampl es t aken f r om ot her t r i gger event s, t he Ti me Base measur es

t he t i me i nt er val bet ween t he t r i gger event and t he next sampl e t aken wi t h a f ast
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r amp t i me i nt er pol at or . The sampl e cl ock and t he si gnal bei ng measur ed ar e

asynchr onous, so a compl et e r epr esent at i on of t he si gnal i s bui l t up af t er a number

of t r i gger event s .

Si nce a number of t r i gger event s ar e r equi r ed t o cr eat e a wavef or m i n t he ETD

mode, a compl et e 1024 poi nt wavef or m can onl y be cr eat ed when measur i ng

r epet i t i ve si gnal s . Si nce mul t i pl e poi nt s ar e t aken f r om each t r i gger event t he 7D20

can di gi t i ze a compl et e wavef or m f r om a l ow r epet i t i on- r at e si gnal much f ast er t han

pr oduct s t hat di gi t i ze onl y a si ngl e poi nt per t r i gger .

WAVEFORM DI SPLAY

Wavef or m di spl ays ar e pr oduced by conver t i ng 8- bi t ver t i cal wavef or m memor y dat a

t o anal og si gnal s . Har dwar e pr ocessi ng i s appl i ed f or scal i ng, posi t i oni ng, vect or

f i l t er i ng, and conver si on t o a di f f er ent i al si gnal f or dr i vi ng t he mai nf r ame ver t i cal

i nt er f ace ampl i f i er s . Hor i zont al def l ect i on i s accompl i shed by di gi t al t o anal og

conver si on of a 10- bi t count er i n t he case of a Y ver sus T wavef or m or conver si on of

8- bi t X wavef or m dat a f or a Y ver sus X wavef or m. Hor i zont al di spl ay magni f i cat i on

( X10) i s accompl i shed di gi t al l y and i s avai l abl e f or Y ver sus T wavef or ms . The

anal og hor i zont al si gnal i s al so pr ocessed f or vect or di spl ays and conver si on t o a

di f f er ent i al si gnal f or dr i vi ng t he mai nf r ame hor i zont al i nt er f ace ampl i f i er s .

Fr ont - panel cal i br at i on cont r ol s per mi t adj ust i ng t he ver t i cal and hor i zont al di spl ay

gai n and of f set t o mat ch t he cal i br at i on t ol er ance of al l 7000- ser i es mai nf r ames .

Thi s pr ocedur e i s gi ven i n Di spl ay Cal i br at i on, Sect i on 2, Oper at i ng I nst r uct i ons .

Tabl e 3- 3 shows t he posi t i on of t he wavef or m di spl ay r el at i ve t o t he gr at i cul e of an

i deal mai nf r ame- cr t syst em:

HORI ZONTAL

GRATI CULE

DI VI SI ON

- 0. 125

- 0 . 12

0

1

2

3

4

5

6

7

8
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TABLE 3- 3

7D20 Wavef or m Di spl ay Posi t i on

POI NT #

1024 P/ W

	

I

	

820 P/ W

-

	

0

0

	

-

12

	

10

112

	

90

212

	

170

312

	

250

412

	

330

512

	

410

612

	

490

712

	

570

812

	

650
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HORI ZONTAL

BI T LEVEL

( VS mode)

0

3

28

53

78

103

128

153

178

203

TABLE CONTI NUED
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HORI ZONTAL

	

I

	

POI NT #

	

I

	

H

BI T

I

LEVEL LGRATI CULE

DI VI SI ON

	

1024 P/ W

	

820 P/ W

	

( VS mode)

TABLE 3- 3 ( CONT)

7D20 Wavef or m Di spl ay Posi t i on

9
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10
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810
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10. 08

	

-

	

-
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-

	

-

10. 1125

	

-

	

819

	

-
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LEVEL ( VXPD,
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I

	

I
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I f you have r ead t he pr evi ous sect i ons of t hi s manual , you ar e nowf ami l i ar wi t h t he

basi c f r ont panel oper at i on of t he 7D20 . Readi ng t he pr evi ous sect i ons wi l l hel p you

make f ul l use of t he 7D20 GPI B command set capabi l i t i es . Thi s sect i on i s i nt ended

t o i nt r oduce you t o t he added capabi l i t i es t hat accr ue f r om i nt er f aci ng t he 7D20 t o a

comput er . The 7D20 uses t he I EEE- 488- 1978 ( GPI B) i nt er f ace st andar d, whi ch

al l ows easy communi cat i on wi t h most comput er s and ot her pr ogr ammabl e devi ces .

Tabl e 4- 2 l at er i n t hi s sect i on l i st s t he i nt er f ace f unct i ons t hat t he 7D20

i mpl ement s .

I n addi t i on t o t he el ect r i cal st andar d f ol l owed by t he 7D20 ( I EEE- 488- 1978) , t he uni t

conf or ms t o t he GPI B CODES, FORMATS, CONVENTI ONS AND FEATURES

STANDARD t hat i s used i n t he desi gn of Tekt r oni x, I nc . GPI B pr oduct s . Thi s

st andar d pr ovi des pr eci se l anguage symbol s t hat make pr ogr ammi ng t he 7D20 no

mor e di f f i cul t t han oper at i ng i t f r om t he f r ont panel .

KEY FEATURES

I NTRODUCTI ON

GPI B

The 7D20 has been desi gned wi t h t he end user i n mi nd . To t hi s end, a number of

key f eat ur es ar e i ncl uded i n t he i nst r ument :

Text Messages

Bi di r ect i onal Wavef or m Tr ansf er s

Ni ne Separ at e User Request s

Debug Command

Text Messages . To el i mi nat e di st r act i ng wr i t t en pr ocedur es, messages t o t he

oper at or can be di spl ayed on t he cr t . Ot her i t ems of t ext , such as comput er r esul t s

and document i ng r emar ks, can al so be di spl ayed by t he same means .

Bi di r ect i onal Wavef or mTr ansf er s . Wavef or m dat a may be sent t o or f r om any

one of t he si x wavef or m l ocat i ons . Thi s al l ows t he acqui r ed si gnal t o be sent t o a

comput er f or pr ocessi ng or st or age . Sendi ng a st or ed wavef or m t o t he 7D20 al l ows

t he user t o vi ew t he cur r ent si gnal agai nst a known r ef er ence or agai nst a l i mi t

wavef or m. The 7D20 i s capabl e of t r ansf er r i ng wavef or m dat a i n bot h ASCI I and

Bi nar y f or mat ( see Dat a Tr ansf er s i n t hi s sect i on) .

Ni ne Separ at e User Request s . The 7D20 can gener at e up t o ni ne di f f er ent user

r equest s t o t he comput er , whi ch enhances t he i nt er act i ve capabi l i t i es and al l ows

t he pr ogr am t o bet t er r espond t o t he user ' s needs . Two of t he user r equest s ar e

gener at ed by pr essi ng t he Pr obe I dent i f y but t ons on t he body of t he P6053B Pr obe .



GPI B- 7D20

One exampl e wher e t he user r equest f unct i ons ar e usef ul i s f or an oper at or t o

si gnal t he comput er t o advance t o t he next t est sequence, and set up t he 7D20 as

r equi r ed . ( See Ser vi ce Request s i n t hi s sect i onl .

Debug. Thi s i s a hi ghl y usef ul command f or t he pr ogr ammer , bot h dur i ng syst em

devel opment and whi l e t r oubl eshoot i ng a pr obl em. When t he " DEBUG ON"

command i s r ecei ved, al l command dat a sent t o t he 7D20 i s di spl ayed on t he cr t . I f a

synt ax or f unct i onal er r or i s det ect ed by t he 7D20, an er r or st at ement i ndi cat i ng t he

det ect ed pr obl em i s di spl ayed j ust af t er t he er r or .

SECTI ON CONTENTS

Thi s sect i on consi st s of f i ve maj or par t s :

GPI B Descr i pt i on . Thi s par t hi ghl i ght s t he basi c oper at i on of t he i nt er f ace . I n

addi t i on, i t cont ai ns i nf or mat i on on get t i ng st ar t ed wi t h t he GPI B and sel ect i ng t he

var i ous GPI B f unct i ons ( addr ess, t er mi nat or , et c . l .

Messages . Thi s par t di scusses t he 7D20 commar zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA". d and quer y synt ax . The var i ous

wavef or m t r ansf er s ar e cover ed i n det ai l , al ong wi t h t he t ext and r eadout f or mat s . I n

addi t i on, t he 7D20 r esponse t o I EEE- 488- 1978 def i ned i nt er f ace commands i s

di scussed .

Ser vi ce Request . Thi s par t di scusses t he capabi l i t y of t he 7D20 t o det ect and

r epor t syst em st at us and user r equest s . A l i st i ng of al l possi bl e event codes i s al so

i ncl uded, al ong wi t h expl anat i ons of each .

Command Li st . Thi s par t l i st s and expl ai ns al l 7D20 bus commands and quer i es,

and i ncl udes t he exact synt ax f or each .

Sampl e Pr ogr ams . To hel p t he user get st ar t ed i n pr ogr ammi ng t he 7D20, t hi s

par t i ncl udes r out i nes f or bot h t he Tekt r oni x 4041 and 4050- ser i es cont r ol l er s . For

each t ype of cont r ol l er , bot h I / 0 and appl i cat i on r out i nes ar e i ncl uded .

GPI B DESCRI PTI ON

The GPI B i s an i nt er f ace syst emt hat t r ansf er s si gnal i nf or mat i on over a si xt een- l i ne

bus i n a bi t - par al l el , byt e- ser i al f or mat . The bus consi st s of ei ght dat a l i nes, t hr ee

handshake l i nes, and f i ve bus management l i nes . The handshake l i nes per mi t

asynchr onous oper at i on among i nst r ument s havi ng di f f er ent dat a t r ansf er r at es, so

l ong as al l conf or m t o t he handshake st at e di agr ams and ot her pr ovi si ons of I EEE-

488 . The dat a t r ansf er r at e i s l i mi t ed by t he sl owest act i ve i nst r ument connect ed t o

t he bus .

The bus can be ei t her a st ar or l i near conf i gur at i on, or a combi nat i on of bot h ( see

Fi g. 4- 1 j . To mai nt ai n t he el ect r i cal char act er i st i cs of t he bus, a devi ce l oad must be

connect ed f or each t wo met r es of cabl e, and at l east one- hal f t he devi ces on t he bus

must be oper at i ng .



( PREFERRED CONFI GURATI ON)

	

( 3)

Fi gur e 4- 1 . GPI B syst em conf i gur at i on .

A mi ni mum GPI B syst em f or t he 7D20 consi st s of t he 7D20 and a GPI B cont r ol l er

( e . g . , a Tekt r oni x 4050- ser i es cont r ol l er . The cont r ol l er di r ect s al l command and

dat a t r ansf er s on t he GPI B. A l ar ger GPI B syst em may consi st of up t o 15

i nst r ument s di st r i but ed over a t ot al cabl e l engt h of no mor e t han 20 met r es . These

i nst r ument s may i ncl ude, i n addi t i on t o t he 7D20 and cont r ol l er , ot her t al ker s ( e . g . ,

count er , di gi t al mul t i met er , et c . ) and ot her l i st ener s 1e . 9 . , l i ne pr i nt er , t ape dr i ve,

pr ogr ammabl e si gnal gener at or , et c . ) .

POWER UP

GPI B- 7D20

C2873- 301

When power i s appl i ed t o t he 7D20, a sel f - t est r out i ne i s aut omat i cal l y i nvoked . At

t he compl et i on of a successf ul t est r out i ne, t he 7D20 comes on l i ne wi t h t he same

set t i ngs t hat exi st ed when power was r emoved, wi t h some except i ons . Power - up

condi t i ons ar e di scussed mor e f ul l y i n Sect i on 2 of t hi s manual .

The 7D20 per f or ms a sel f - t est r out i ne t hat t est s 63 ci r cui t modul es . I f a f aul t

condi t i on i s det ect ed, an SRO ( ser vi ce r equest ) i s gener at ed wi t h an I nt er nal Er r or

st at us byt e . An event quer y may be used t o det er mi ne t he speci f i c modul e at f aul t .

The cont r ol l er may t hen i ssue a command t o cont i nue or exi t t he sel f - t est r out i ne .

When t he sel f - t est i s compl et e, an SROand an Oper at i on Compl et e st at us byt e ar e

gener at ed . Upon compl et i on or exi t f r om t he sel f - t est r out i ne, t he f r ont - panel
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set t i ngs ar e r est or ed as bef or e, and t he wavef or m memor y i s i ni t i al i zed . The

commands f or t he sel f - t est r out i ne ar e :

4- 4

TEST START ~

	

I ni t i at es sel f - t est r out i ne .

CONTI NUE

	

~

	

Cont i nues sel f - t est r out i ne af t er hal t i ng on f aul t condi t i on .

EXI T

	

Exi t s sel f - t est r out i ne af t er hal t i ng on f aul t condi t i on . Thi s

wi l l not t er mi nat e an execut i ng sel f - t est .

TEST

	

Same as Test START .

Ref er t o t he Oper at i ng I nst r uct i ons and t he Ser vi ce Manual Mai nt enance

I nst r uct i ons f or mor e compl et e i nf or mat i on r egar di ng sel f - t est .

NOTE

1 .

	

The col or ed char act er s i n t he commands ar e what t he 7D20 wi l l

accept as command abbr evi at i ons . See Command Usage l at er i n

t hi s sect i on f or mor e i nf or mat i on.

2 .

	

The ver t i cal l i ne f ol / owi ng TEST START AND CONTI NUE means

excl usi ve OR.

GPI B MODE, TERMI NATOR,

AND ADDRESS SELECTI ON

NOTE

The f i r mwar e ver si on di spl ayed i n t hese i l l ust r at i ons may di f f er f r om

t hose di spl ayed f or your 7D20, and ar e shown f or posi t i onal r ef er ence

onl y .

The 7D20 pr ovi des f or t he sel ect i on of t he mode, t er mi nat or , and bus addr ess by

means of t he f r ont - panel numer i c keypad ( l ocat ed i n t he MEMORY DI SPLAY

sect i on, i n conj unct i on wi t h t he I D menu t hat i s di spl ayed by t he osci l l oscope i n

whi ch t he 7D20 i s i nst al l ed . The keys t hat ar e used f or f unct i on sel ect i on ar e :

Key #4 : SELECT MODE

Key #5 : SELECT TERMI NATOR

Key #6 : SELECT ADDRESS

The sel ect i on pr ocess i s i ni t i at ed by pr essi ng t he f r ont - panel I D key, whi ch changes

t he numer i c keypad f r om wavef or m sel ect i on t o f unct i on sel ect i on, and pr oduces

t he i dent i f i cat i on message . The sel ect i on pr ocess i s t er mi nat ed by agai n pr essi ng

t he f r ont - panel I D but t on . When t hi s occur s, al l changes t hat wer e pr evi ousl y i nput

ar e i mpl ement ed, unl ess t he 7D20 i s i n REMOTE ONLY. I f so, t he pr ompt ' " UPDATE

I GNORED" ' wi l l appear on scr een . Thi s pr event s t he bus f r om bei ng changed dur i ng

t he sel ect i on pr ocess . Fi gur e 4- 2 i l l ust r at es t he di spl ay when I D i s pr essed .



osW 1

ADDRESS SELECTI ON

4 SELECT MODE

3 SELECT TERM

6 SELECT ADDR

4 SELECT MOOE

3 SELECT TERM

6 SELECT ADDR

ze . v

	

t . s

r vos e

cot ® I D

TEK~7I 120 . V01 . 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" F1 . C0

PRESS I D TO UPDATE L EXI T

HO UPDATE I N REMOTE ONLY

CSY 1

	

2! " V

	

I "S

	

V2R 0 . 0

V~- t " 2 . 4 "V T. - 12e . 0yS

Fi gur e 4- 2 . Funct i on sel ect i on di spl ay .

NOTE

Af l f unct i on choi ces ar e st or ed when power i s r emoved, and r est or ed

when t he power i s r esumed.

To sel ect t he GPI B addr ess, pr ess f r ont - panel key #6 ( MEMORY DI SPLAY) . The

pr ompt f i el d wi l l di spl ay t he cur r ent GPI B addr ess as " ADDR=<addr >7" . The

quest i on mar k and key #6 wi l l bot h bl i nk . Repeat edl y pr essi ng key #6 i ncr ement s

t he addr ess number , begi nni ng wi t h t he cur r ent addr ess. The addr ess wi l l

i ncr ement t o 30 and begi n agai n at zer o.

Fi gur e 4- 3 shows t he di spl ay when t he GPI B addr ess i s 13 .

ze" v

	

t "s

OSW 1

	

ADDR~13?

	

TPOS 0

LPI B i D

TEK~7I 120~VBI . I ~F1 . 00

PRESS I D TO UPDATE L E%I T

NO UPDATE I N REMOTE ONLY

CSY 1

	

20 "V

	

1" S

	

V2R 0 . 0

V~- 1 " 2 . 4" V T. - 120 . 0yS

Fi gur e 4- 3 . Addr ess sel ect i on di spl ay .

GPI B- 7D20

3857- 302

3857- 303
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TERMI NATOR SELECTI ON

To sel ect t he t er mi nat or , pr ess key #5 . The pr ompt f i el d wi l l di spl ay t he cur r ent

st at us of t he GPI B t er mi nat or as " TERM=<t er m>?" . Key #5 and t he quest i on mar k

wi l l bl i nk . Repeat edl y pr essi ng t he key al t er nat es t he t er mi nat or bet ween EOI and

LF/ EOI . Ref er t o cont r ol l er manual f or pr oper t er mi nat or choi ce .

Fi gur e 4- 4 i l l ust r at es t he di spl ay when t he LF/ EOI t er mi nat or i s sel ect ed .

MODE SELECTI ON

4- 6

ze . v

	

i . s
OSW 1

	

TERNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" LFi EOI ?

	

TPOS 0

GPI B I O

TEK~7020 . VSI . I " r 1 . 00

SELECT NODE

3 SELECT TERM

6 SELECT 1100R

PRE88 I D TO UPDATE L EXI T

NO UPDATE I N REMOTE ONLY

~SW 1

	

2B0V

	

l 0S

	

VZR B. B

V" - 182 . "0V

	

T0- I 2B. ByS

Fi gur e 4- 4 . Ter mi nat or sel ect i on di spl ay .

To sel ect t he GPI B mode, pr ess key #4 . The pr ompt f i el d on t he osci l l oscope di spl ay

wi l l show t he cur r ent st at us of t he GPI B mode as " MODE=<mode>?" . ( Key #4 and

t he quest i on mar k wi l l bl i nk. )

Repeat edl y pr essi ng t he key wi l l sequence t he mode sel ect i on t hr ough of f bus, t al k

onl y, l i st en onl y, and t al k/ l i st en .

Fi gur e 4- 5 i l l ust r at es t he osci l l oscope di spl ay when t he t al k/ l i st en mode i s sel ect ed .

ze . v

	

i . s
DSW 1

	

NODEOTi L?

	

TPOS 0

LPI B 10

i EKn702Q" " V01 . 1 " F1 . 00

" SELECT NODE

3 SELECT TERM

6 SELECT ~DDR

PRE88 I D TO UPDATE L EXI T

NO UPDATE I N REMOTE ONLY

CSW 1

	

2B0V

	

108

	

VZR e . 0

v. - I SZ. s. v T. - I Ze . eys

Fi gur e 4- 5 . Mode sel ect i on di spl ay .

3857- 304

3857- 305



ALTERNATE GPI B STATUS I NDI CATORS

I n some cases, t he osci l l oscope di spl ay may not be vi si bl e, or may not be f unct i oni ng

cor r ect l y, i n ei t her case maki ng nor mal f unct i on sel ect i on i mpossi bl e . The l i ght

pat t er n of t he numer i c keypad di spl ays t he GPI B f unct i on st at us . Tabl e 4- 1 l i st s t he

f unct i on sel ect i on st at es . The t abl e i s ar r anged i n 8421 bi nar y code .

Sel ect Mode

OFF BUS

TALK ONLY

LI STEN ONLY

TALK/ LI STEN

Sel ect Ter mi nat or

LF or EOI

EOI

Sel ect Addr ess

30

29

Bi nar y Addr ess

1

0

I ndi cat ed Funct i on

1 - ON; 0 = OFF; B = bl i nki ng

TABLE 4- 1

MEMORY DI SPLAY Keypad Code

Keypad

0 0 0 B 0

1 0 0 B 0

0 1 0 B 0

1 1 0 B 0

0 1 1 1 1

1 0 1 1 1

AO A1 A2 A3 A4

1 0 0 0 0

0 0 0 0 0

REMOTE AND LOCAL OPERATI ON

GPI B- 7D20

6

0

0

0

0

0

0

B

B

B

B

B

To t er mi nat e t he f unct i on sel ect i on, pr ess t he i l l umi nat ed I D key, whi ch er ases t he

di spl ayed menu, i mpl ement s t he changes j ust made, and ext i ngui shes t he I D key .

Al so, t he keypad i s r est or ed t o t he nor mal wavef or m sel ect i on st at e .

The 7D20 compl i es wi t h t he r equi r ement s not ed i n I EEE- 488 f or t he Remot e- Local

i nt er f ace f unct i on, whi ch pr ovi des t he i nst r ument wi t h t he capabi l i t y t o sel ect

bet ween f r ont - panel i nf or mat i on and GPI B i nf or mat i on sour ces . The 7D20 wi l l ,

however , execut e al l GPI B commands and quer i es r egar dl ess of t he r emot e- l ocal

st at e .

Each f r ont - panel cont r ol on t he 7D20 gener at es a l ocal " r t l " message when used . I f

t he 7D20 i s i n ei t her LOCS ( l ocal st at e) or LWLS ( l ocal wi t h l ockout st at e, t he f r ont -

panel f unct i on wi l l be execut ed . I f t he 7D20 i s i n RWLS ( r emot e wi t h l ockout st at e)

onl y GPI B commands ar e execut ed except f or t he f ol l owi ng f unct i ons : pr obe

4- 7
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encodi ng, pr obe i dent i f y, ROS, ROSt t , and moni t or i ng t he st at us of t he GPI B

sel ect i on vi a t he I D pushbut t on . Al so, t he HORI ZONTAL POSI TI ON and VOLTS/ DI V

VARI ABLE cont r ol s oper at e unl ess set t o cal i br at ed st at us vi a GPI B commands .

I NDI CATORS

The f r ont - panel ADDR ( addr essed) i ndi cat or l i ght s whenever t he 7D20 i s addr essed

by t he cont r ol l er , whi ch occur s i n one of t he f ol l owi ng addr ess st at es : TACS ( Tal ker

Act i ve St at e) , TADS ( Tal ker Addr essed St at e) , LACS ( Li st ener Act i ve St at e) , or LADS

( Li st ener Addr essed St at e) . The f r ont - panel SRO i ndi cat or l i ght s when a 7D20

ser vi ce r equest i s gener at ed . Thi s i s cl ear ed by a pol l of t he 7D20 by t he cont r ol l er .

The REMOTE ONLY i ndi cat or l i ght s when t he 7D20 i s i n RWLS ( Remot e Wi t h

Lockout St at e) .

GPI B I NTERFACE FUNCTI ONS

I EEE- 488- 1978 def i nes t he GPI B i nt er f ace f unct i ons and t he al l owed subset s of

t hese f unct i ons . The subset s t hat appl y t o t he 7D20 ar e l i st ed i n Tabl e 4- 2 . Ref er t o

I EEE- 488- 1978 f or mor e def i ni t i on r egar di ng t he f unct i ons .

TABLE 4- 2

7D20 GPI B I nt er f ace Funct i ons

I nt er f ace Funct i on

	

~ Subset

	

~

	

Capabi l i t y

Sour ce Handshake

	

SH1

	

Compl et e

Accept or Handshake

	

AH1

	

Compl et e

Tal ker

	

T5

	

Compl et e ( no secondar y addr essi ng)

Li st ener

	

L3

	

Compl et e ( no secondar y addr essi ng)

Ser vi ce Request

	

SR1

	

Compl et e

Remot e Local

	

RLt

	

Compl et e

Par al l el Pol l

	

PPO

	

None

Devi ce Cl ear

	

DC1

	

Compl et e

Devi ce Tr i gger

	

DT1

	

Compl et e

Cont r ol l er

	

CO

	

None

El ect r i cal I nt er f ace

	

E2

	

Tr i - st at e



MESSAGES

GPI B messages f al l i nt o t wo maj or cl asses : I nt er f ace messages and devi ce-

dependent messages . I nt er f ace messages ar e sent by t he GPI B cont r ol l er t o al l

i nst r ument s on t he bus t o cont r ol t he f unct i ons of each i nst r ument i nt er f ace .

Devi ce- dependent messages ( e . g . , i nst r ument commands, dat a, et c . ) may be sent by

an i nst r ument on t he bus t o any ot her i nst r ument on t he bus . Ref er t o Fi gur e 4- 6,

whi ch i l l ust r at es t he r el at i onshi p of i nt er f ace messages and devi ce- dependent

messages .

I NTERFACE
FUNCTI ONS

ATN

DEVI CE- DEPENDENT
MESSAGES

GPI B- 7D20

I

	

DEVI CE

DEVI CE

	

I V FUNCTI ONS

FUNCTI ONS I

	

I e . g . 4050- SERI ES

e. g . 7D20

	

I

	

GRAPHI C

ATN

	

~ SYSTEM

I NTERFACE
MESSAGES

Fi gur e 4- 6 . Devi ce- dependent vs . i nt er f ace messages .

GPI B I NTERFACE MESSAGES

The cont r ol l er uses i nt er f ace messages t o manage t he bus ( e . g . , desi gnat e t al ker s

and l i st ener s, et c . ) . Each i nst r ument on t he bus l i st ens t o ever y i nt er f ace message .

The i nt er f ace messages i n t he cont r ol l er ' s vocabul ar y ar e def i ned by I EEE- 488-

1978 . The messages can be consi der ed t o be ASCI I codes t hat assume a new

meani ng when sent by t he cont r ol l er wi t h t he At t ent i on ( ATN) l i ne asser t ed .

TALK AND LI STEN ADDRESSES ( MTA, MLA)

C2873- 303

Two of t he i nt er f ace messages ar e t he t al k and l i st en addr esses . When a devi ce

sees i t s t al k addr ess ( cal l ed My Tal k Addr ess or MTA) and ATN asser t ed

si mul t aneousl y, i t must become a t al ker . When t he cont r ol l er r emoves ATN, t he

devi ce begi ns t he sour ce handshake t o t r ansmi t i t s dat a . Si mi l ar l y, My Li st en

Addr ess ( MLA) and ATN t el l s a devi ce t o l i st en t o t he dat a sent by a t al ker .

4- 9
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SERI AL POLL ENABLE COMMAND ( SPE)

The cont r ol l er uses ot her ki nds of i nt er f ace messages f or ot her t asks . One i s t he
Ser i al Pol l Enabl e command ( SPE) , whi ch i s used wi t h t he ser vi ce r equest f unct i on .
Assume t hat an i nst r ument asser t s SROwhen i t compl et es acqui r i ng dat a . The
cont r ol l er must pol l al l devi ces on t he bus, si nce any one or al l devi ces can asser t
SRO. To conduct t he ser i al pol l , t he cont r ol l er sends SPE, a uni ver sal command,
t hen addr esses each devi ce i n t ur n as a t al ker and r eads a st at us byt e f r om each .
Any devi ce asser t i ng SRQ al so asser t s D107 of t he st at us byt e t o i nf or m t he
cont r ol l er t hat i t i s act i vel y r equest i ng ser vi ce . The r emai nder of t he st at us byt e t el l s
t he cont r ol l er why i t i s r equest i ng ser vi ce . ( For mor e i nf or mat i on on t hi s t opi c, r ef er
t o t he ser vi ce r equest di scussi on l at er i n t hi s sect i on . )

GROUP EXECUTE TRI GGER ( GET)

The Devi ce Tr i gger f unct i on uses an addr essed command : Gr oup Execut e Tr i gger
( GET) . Ref er t o Tabl e 4- 7 l at er i n t hi s sect i on f or mor e i nf or mat i on .

DEVI CE CLEAR ( DCL)

The cont r ol l er i ssues t he Devi ce Cl ear message ( DCL) t o i ni t i al i ze i nt er nal f unct i ons
of devi ces on t he bus . DCL i s a uni ver sal command t hat appl i es t o al l devi ces . I t s
ef f ect on each i nst r ument , however , i s deci ded by t he desi gner , who can choose t o
i ni t i al i ze any devi ce f unct i on t o any st at e t hat sui t s t he pur pose of t he i nst r ument .

The 7D20 compl i es wi t h al l r equi r ement s set f or t h by I EEE- 488- 1978 wi t h r egar d t o
t he Devi ce Cl ear f unct i on . When Devi ce Cl ear i s accept ed, t he f ol l owi ng occur s :

1 . Al l bus communi cat i ons i n pr ocess ar e t er mi nat ed wi t hout unt al ki ng or
unl i st eni ng t he 7D20 .

2 . Al l pendi ng SRO f l ags except POWER ON ar e cl ear ed .

3 . Al l pendi ng event quer y r esponses except POWER ON ar e cl ear ed .

4 . I nput and out put buf f er s ar e cl ear ed .

SELECTED DEVI CE CLEAR ( SDC)

The 7D20, i f l i st en- addr essed, r esponds t o a Sel ect ed Devi ce Cl ear ( SDC) i n t he
same way as descr i bed f or Devi ce Cl ear .

I NTERFACE CLEAR ( I FC)

The I FC ( I nt er f ace Cl ear ) message i nt er r upt s any dat a i nput or out put , and pl aces t he
7D20 i n t he unaddr essed st at e . I f t he 7D20 i s t al ki ng when I FC i s asser t ed, i t wi l l
cont i nue f r om t he poi nt of i nt er r upt i on when agai n addr essed as a t al ker . Li kewi se,
i f l i st eni ng when i nt er r upt ed, t he 7D20 wi l l r esume r ecei vi ng dat a when agai n
addr essed as a l i st ener .
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DEVI CE- DEPENDENT MESSAGES

Devi ce- dependent messages, whi ch ar e 7D20 commands, dat a, et c . , ar e sent f r om

t he cont r ol l er or anot her devi ce ( t al ker ) t o one or mor e ot her i nst r ument s ( l i st ener s)

on t he bus . Devi ce- dependent messages af f ect t he f unct i ons of t he i nst r ument s

( e . g . , commands) , but t hey do not di r ect l y af f ect t he act ual GPI B i nt er f ace .

NOTE

BNF not at i on i s used her ei n t o def i ne communi cat i ons wi t h t he 7D20.

The symbol s ar e def i ned as f ol l ows :

< >

	

Def i ned el ement

. . =

	

I s Def i ned As

{ }

	

Gr oupi ng

[ ]

	

Opt i onal , May Be Omi t t ed

Excl usi ve Or ( one or t he ot her , but not bot h)

. . .

	

May be r epeat ed one or mor e t i mes .

I NTRODUCTI ON

GPI B- 7D20

The 7D20 Command set i s di vi ded i nt o t wo cl asses : Commands, whi ch di r ect an

act i on t o be t aken, and Quer i es, whi ch i nt er r ogat e t he 7D20 concer ni ng t he st at e of

t he 7D20 .

COMMAND USAGE

A command can be one of t wo t ypes : The f i r st and mor e compl ex i s i l l ust r at ed by

Fi gur e 4- 7 . Not e t hat mul t i pl e ar gument s ar e per mi t t ed i f separ at ed by a comma .

The command consi st s of a header , f ol l owed by a l i nk ar gument , i n t ur n f ol l owed by

dat a . The t er m header i s used f or t he cl ass of wor ds t hat sel ect one of a gr oup of

HEADER H SP

REV SEPT 82

Fi gur e 4- 7. Compl ex command f or mat di agr am.

3857- 328 A
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f unct i ons . For exampl e, t he Channel 1 Ver t i cal Ampl i f i er has f our f unct i ons :

Vol t s/ Di v, Posi t i on, Coupl i ng, and Var i abl e . The command :

CH1 VOLTS: . 2, POSI TI ON: - 1 , COUPLI NG: AC, VARI ABLE: ON

speci f i es t he f our f unct i ons . The header i s CH1, t he l i nk ar gument s ar e VOLTS,

POSI TI ON, COUPLI NG, and VARI ABLE. The dat a i s 0 . 2, - 1, AC, and ON.

The second f or m of command consi st s of a header t hat i s f ol l owed by an ar gument ,

havi ng no dat a i nvol ved . Exampl es ar e :

DEBUG ON

ROS ON

I NI T ALL

Ref er t o Fi gur e 4- $, whi ch i l l ust r at es t he f or mat of t he si mpl er command .

4- 1 2

HEADER E- - ~ SP ~~ ARGUMENT

Fi gur e A- 8 . Si mpl e command f or mat di agr am.

9857- 329A

Mul t i pl e commands may be sent t o t he 7D20 i n one GPI B message by i nser t i ng a

semi col on ( ; ) bet ween t he commands :

CH1 POSI TI ON: 3 . 5, 000PLI NG: GND; CH2 VOLTS: . 1

Thi s command l i st set s t he channel 1 posi t i on t o 3 . 5 di vi si ons and coupl i ng t o GND,

and t he channel 2 vol t s/ di v t o 0 . 1 .

Header and ar gument may be abbr evi at ed as l ong as t he abbr evi at i ons ar e as

speci f i ed her ei n . For exampl e :

TRI GGER MODE: P- P, COUPLI NG: ACHFREJ, SLOPE: PLUS

TR MO: P- , 000P: ACH, SL : PL

ar e i dent i cal commands . I n t hi s sect i on, t he mi ni mum command r equi r ed i s pr i nt ed

i n col or , wi t h t he r emai nder of each wor d ver i f i ed i f pr esent . Any addi t i onal

char act er s wi l l cause an er r or message t o be sent .

The numer i c ar gument s accept abl e t o t he 7D20 compl y cl osel y wi t h t he ANSI 3 . 42

St andar d on Repr esent at i on of Numer i c Val ues i n Char act er St r i ngs f or I nf or mat i on
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I nt er change . The t hr ee dat a t ypes ar e i nt eger ( NR1) , f l oat i ng- poi nt ( NR2) , and

exponent i al not at i on ( NR3) . I n al l t hr ee t ypes, t he 7D20 wi l l not send numer i c

r epr esent at i ons of zer o t hat cont ai n a mi nus si gn . NR1, NR2, and NR3 dat a can be

used i nt er changeabl y anywher e wi t hi n t he 7D20 synt ax.

NR1 i nt eger r epr esent at i on i s most usef ul f or numer i c dat a wher e ei t her l i mi t ed

i nt er pr et at i on or gener at i on of dat a i s r equi r ed ( e . g . , r est r i ct ed or f i xed- r ange) and

al so wher e l ar ge vol umes of f i xed- f or mat dat a or hi gh- speed dat a ar e t r ansf er r ed

bet ween devi ces . I n t hese appl i cat i ons, dat a r at es ar e of pr i mar y si gni f i cance .

Fi gur e 4- 9 i l l ust r at es t he NR1 dat a f or mat .

<NR1> : : _ [ SP . . . } [ <SI GN> ] <DI GI T> . . .

<SI GN> : : _ + I -

<DI GI T> : : = 0 I 1 12 13 14 15 16 17 18 19

QUERY USAGE

Fi gur e 4- 9 . NR1 dat a f or mat .

3857- 308

NR2 f l oat i ng- poi nt r epr esent at i on i s most usef ul f or numer i c dat a wher e t he r ange

of dat a out put i s l i mi t ed or dat a i s i nt ended t o be used wi t h devi ces wher e human

i nt er pr et at i on pr evai l s . Fi gur e 4- 10 i l l ust r at es t he NR2 dat a f or mat .

NR3 exponent i al not at i on i s pr ef er r ed wher e measur ement or cont r ol l er devi ces

must accommodat e a wi de r ange of val ues or wher e t he speci f i c r ange of dat a t o be

out put ( or i nput ) i s unpr edi ct abl e . Fi gur e 4- 11 i l l ust r at es t he NR3 dat a f or mat .

A quer y sol i ci t s i nf or mat i on f r om t he 7D20 . Quer i es consi st of ei t her a header

f ol l owed by a ' ?' or a header f ol l owed by a ' ?' , t hen one or mor e ar gument s . A quer y

consi st i ng of onl y a header f ol l owed by a quest i on mar k addr esses t he ent i r e gr oup

of i nf or mat i on; a quer y consi st i ng of a header f ol l owed by an ar gument addr esses

an i ndi vi dual subset of t he gr oup . Quer y r esponses ar e f or mat t ed usi ng t he same

4- 1 3
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<POI NT> : : _ . ( deci mal poi nt )

<NR2> : : _ [ SP . . . ] [ <SI GN>] { { <DI GI T> . . . <POI NT>

[ <DI GI T> . . . ] } . ( [ <DI GI T> . . . ] <POI NT>

<DI GI T> . . . } J

Fi gur e 4- 10. NR2 dat a f or mat .



NR2

<NR3> : : _ <NR2> <EXRAD>

<EXRAD> : : = E <EXRAD SI GN> <DI GI T> [ <DI GI T> . . . ]

<EXRAD SI GN> : : _ + I -

REV SEPT 82

4

Whi l e t al ker s must f ol l ow t he NR3 synt ax above, l i st ener s must accept an

NR1 ahead of t he EXRAD and r epr esent at i on whi ch omi t t he EXRAD si gn .

Fi gur e 4- 11 . NR3 dat a f or mat .

synt ax as commands . Most r esponses can be sent di r ect l y back t o t he 7D20 as a

command t o set up t he i dent i cal condi t i on t hat exi st ed when t he r esponse was

gener at ed . Some r esponses i ndi cat e t he st at us of execut i on of 7D20 commands .

These may be r et ur ned t o t he 7D20 as commands, but wi l l be i gnor ed by t he

i nst r ument . The quer y f or mat i s depi ct ed i n Fi gur e 4- 12

f

HEADER

	

~

	

LABEL

Fi gur e 4- 12 . Quer y f or mat di agr am .

GPI B- 7D20

3857- 310

3857- 330A
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As an exampl e, t he header - onl y quer y, " CH1T" woul d sol i ci t al l t he channel 1

set t i ngs . The r esponse woul d be :

CH1 VOLTS: . 2, POSI TI ON : - 1, COUPLI NG: AC, VARI ABLE: OFF, PROBE: 1

i f t he channel 1 vol t s/ di v was 0 . 2 vol t s, posi t i on was - 1 di vi si ons, coupl i ng was AC,

channel 1 was cal i br at ed ( VARI ABLE cont r ol was di sabl ed) , and channel 1 was

connect ed t o a X1 at t enuat i on pr obe .

To sol i ci t onl y t he vol t s/ di v of channel 2, t he quer y " CH27 VOLTS" woul d r esul t i n

t he f ol l owi ng r esponse :

i f t he channel 2 vol t s/ di v set t i ng was 2 vol t s .

Agai n, as wi t h commands, t he header and ar gument can be abbr evi at ed as Tong as

t he abbr evi at i ons ar e as speci f i ed . For exampl e,

ar e i dent i cal quer i es . I t shoul d al so be not ed t hat t he 7D20 must be t al ked once f or

each quer y wi t h a t er mi nat or , but onl y once af t er a set of quer i es separ at ed by a

semi col on and f ol l owed by a t er mi nat or . The 7D20 wi l l cancel any pr evi ous unr ead

( ?) Quer y r esponses upon r ecei pt of a new command or quer y .

DATA TRANSFERS

CH2 VOLTS: 2 . 0

TRI GGER? MODE and

TR? MO

I n t he 7D20, dat a t r ansf er s t ake t hr ee maj or f or ms :

1 .

	

Readout , whi ch conveys dat a about t he oper at i onal set t i ngs of t he 7D20, and

t he cur sor wavef or m.

2 . Text , whi ch conveys messages t o and f r om t he cr t by way of t he GPI B

3

	

Wavef or ms, whi ch consi st of cur ve i nf or mat i on f or t r ansmi ssi on over t he bus .

The 7D20 I / O Bus has t he f ol l owi ng char act er i st i cs :

1 . The i nput buf f er of t he 7D20 i s 12$ char act er s deep . When t he i nput buf f er i s

f ul l , t he 7D20 wi l l be unabl e t o accept any mor e dat a unt i l buf f er space

becomes avai l abl e .

2 . The out put buf f er of t he 7D20 i s 12$ char act er s deep . When 12$ char act er s

ar e l oaded i nt o t hi s buf f er , i t i s consi der ed f ul l .

3

	

I f a quer y i s sent t hat f i l l s t he out put buf f er bef or e t he 7D20 has been t al ked

and t he i nput buf f er i s f ul l , t he out put buf f er i s empt i ed of cont ent s, and an

execut i on er r or st at us byt e i s r epor t ed . An EVENT? at t hi s t i me woul d evoke an

event r epor t of " I / O buf f er s f ul l , out put dumped" , t he code f or whi ch i s 203 . I t

i s possi bl e t o send a f or m: Quer y, command, command . . . and f i l l t he i nput

buf f er bef or e t al ki ng t he 7D20 . Thi s wi l l cr eat e an I / O deadl ock . To avoi d l oss

of dat a, t he cont r ol l er shoul d t al k t he 7D20 wi t h each quer y sent ; ot her wi se, an

I / O deadl ock may occur .

4- 1 6 REV SEPT $2



Readout

When a r eadout quer y i s r ecei ved, t he 7D20 r esponds by sendi ng t he i nf or mat i on

on t he t op t wo and bot t om t wo l i nes of t ext di spl ayed on t he cr t . Readout t ext can be

t r ansmi t t ed t o t he 7D20, but i t wi l l be i ngor ed . Synt ax f or t he r eadout quer y i s :

and t he r esponse i s :

Text

RDOUT?

RDOUT " di ne 1><CR>di ne 2><CR>di ne 15><CR>di ne 18><CR>" ]

The t ext i s t he i nf or mat i on t hat i s di spl ayed on t he cent er 12 l i nes of t he cr t di spl ay .

Each l i ne cont ai ns no mor e t han 36 char act er s . Text can be sent or r ecei ved by t he

7D20 . The char act er s t hat t he 7D20 can di spl ay ar e l i st ed i n Fi gur e 4- 13, f r om

char act er 32 ( SP) t hr ough 95 ( - ) , whi ch f or m t he cent er f our col umns of char act er s

i n t he f i gur e . I f Tower case l et t er s ( 97 t hr ough 122) ar e r ecei ved, t hey ar e conver t ed

t o upper case, t hen di spl ayed . I n addi t i on, t he char act er s i n Tabl e 4- 3 can be sent or

r ecei ved :

TABLE 4- 3

Suppl ement al Char act er s

Char act er

	

~

	

ASCI I Char act er

	

~

	

Deci mal

Hor i zont al Tab

	

HT

	

9

Car r i age Ret ur n

	

CR

	

13

( Up ar r ow)

	

~

	

94

( Down ar r ow)

	

ESC a

	

27 97

( Del t a) 4

	

ESC d

	

27 100

( Mi ni ) m

	

ESC m

	

27 109

( Mi cr o) p

	

ESC u

	

27 117

( Nano) n

	

ESC n

	

27 110

( Pi co) p

	

ESC p

	

27 112

( Ri ght ar r ow)

	

ESC r

	

27 114

GPI B- 7D20

Not e t hat t he HT char act er i s equi val ent t o sendi ng f i ve spaces i n t he t ext st r i ng .

When usi ng t he t ext f eat ur e, t he user i s caut i oned t hat some l i mi t at i ons shoul d be

kept i n mi nd :

1 .

	

The char act er set i s f or med wi t h a 5 x 7 st andar d dot mat r i x, and i s i mposed on

a f i el d of 1536 poi nt s . One can cal cul at e t he pr eci se number of char act er s t hat

can be di spl ayed by summi ng t he dot s used i n t he char act er s unt i l al l 1536

poi nt s ( dot s) ar e used . Mor e pr act i cal l y, t he number of char act er s possi bl e i s

appr oxi mat el y 100 . Spaces or bl anks do not count i n t he cal cul at i on of t ot al

char act er s .

2 .

	

A TEXT command wi l l t er mi nat e a DEBi 1G di spl ay, or any MENU, TEST, or I D

command and wi l l al so r epl ace t he t ext t hat i s cur r ent l y on t he di spl ay .
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ASCI I ~ I EEE 488 ( GPI B) COUP CNART

B~ B6

	

s
g

	

$
g

	

g,

	

g,

	

, $

	

,
g

	

, ,

	

~ ,
BS 9 , B ,

	

6 , 9-

~I TS
NUMBERS

CONTROL

	

SYMBOLS

	

UPPERCASE LOWERCA
3B2B1

o

	

zo

	

4o

	

so

	

100 120 140 1so

f l e e NUL DLE

	

SP

	

O

	

@

	

P
1~0

	

0 10

	

16 20

	

32 30

	

48 40

	

64 50

	

80 60

	

96 70

Gm121

	

uG141

	

I s1

	

1101

	

1121

	

1141

SOH DC1 ! 1 A O a
1

	

1 11

	

17 21

	

33 31

	

49 a1

	

65 51

	

81 61

	

97

11
2

	

22

	

42

	

f i t

	

102 122 142

STX DC2

	

2 B R b
2

	

2 12

	

18 22

	

34 32

	

50 42

	

66 52

	

B2 62

	

98I

3

	

2J

	

43

	

63

	

103

	

123

	

143

ETX DC3 # 3 C S c
3

	

3 13

	

19 23

	

35 33

	

51 43

	

67 53

	

83 63

	

99

4

	

SDC 24

	

DCE 44

	

64

	

104

	

124

	

144

EOT I DC4

	

$

	

4

	

D I T I d
4

	

4 1G

	

20 24

	

36 34

	

52 44

	

68 54

	

B4 64

	

100

5

	

PPC~25

	

PPU 45

	

65

	

105

	

125

	

145

ENQ I NAK I % I 5 I E I U I e
5

	

5 15

	

21 25

	

37 35

	

53 45

	

69 55

	

85 65

	

101

6

	

26

	

46

	

66

	

106 126 146

ACK SYN 81 6 F V f
6

	

6 16

	

22 26

	

38 36

	

54 46

	

70 56

	

86 66

	

102

7

	

27

	

47

	

67

	

107

	

127

	

1d7

BEL ETB ' 7 G W
7

	

7 17

	

23 27

	

39 37

	

55 47

	

71 57

	

87 67 ~ 103

10

	

GET 30

	

SPE 50

	

70

	

110

	

130

	

150

BS CAN ( 8 H X h
8

	

8 1B

	

24 28

	

40 38

	

56 46

	

72 5B

	

88 6B

	

104

11

	

TGT 31

	

SPD 51

	

71

	

111

	

131

	

151

HT EM ~ 9 1 Y i
9

	

9 19

	

25 29

	

41 39

	

57 49

	

73 59

	

B9 69

	

105

12

	

32

	

52

	

72

	

112

	

132

	

152

LF SUB

	

J Z j
A

	

10 t o

	

26 2A

	

42 3A

	

58 4A

	

i 4 SA

	

90 6A

	

106

13

	

33

	

53

	

73

	

113

	

133

	

153

VT ESC I + I ~ I K

	

[ I k
-B

	

~11

	

1B

	

27

	

2B

	

43 3B

	

~

	

59 48

	

75 SB

	

91 6B

	

107

14 13454 74 114 134 154

C

	

12 1C

	

28 2C

	

44 3C

	

60 4C

	

76 5C

	

92 6C

	

108

15

	

35

	

55

	

75

	

115

	

135

	

155

CR GS - = M ] m
D

	

13 i D

	

29 2D

	

45 3D

	

61 aD

	

77 5D

	

93 6D

	

109

16

	

36

	

56

	

76

	

116

	

136

	

156

E
SO

t 4I t E
RS

30 2E

	

46 3E ~ 62 4E
N

78 5E ~ 94 6E
n

n10

37

	

57

	

77

	

UNL 117

	

1137

	

UN71157

SI US / ? O - o
F

	

15 1F

	

31 2F

	

47 3F

	

63 4F

	

79 SF

	

98 6F

	

I i i 7F

KEY
oct al

	

25

	

PPU

	

GPI B code

NAK I ASCl l char act en

hez 15

	

21 deci mal

Fi gur e 4- 13 . ASCI I and I EEE- 488 code .

3857- 327



4 . Synt ax f or t he TEXT command i s :

Wavef or ms

TEXT " cl i ne 3>[ <CR>cl i ne 4><CR>cl i ne 5><CR> . . .

cl i ne 12><CR>cl i ne 13><CR>cl i ne 14><CR>] "

The commands bet ween br acket s ar e opt i onal .

GPI B- 7D20

3 .

	

Li kewi se, a DEBUG di spl ay, or any MENU, TEST, or I D command wi l l t er mi nat e

a TEXT command and r epl ace t he di spl ayed t ext wi t h t hat accompanyi ng t he

new command .

5 . I f mor e t han 36 char act er s ar e r ecei ved f or a si ngl e l i ne, a car r i age r et ur n i s

i nf er r ed and t he r emai nder i s pl aced on subsequent l i nes .

6 . A TEXT quer y wi l l al ways cause t wel ve l i nes t o be sent . Thus, i f onl y t hr ee

l i nes of t ext char act er s ar e i n t he message, ni ne bl ank l i nes wi l l accompany

t hem.

Up t o si x di f f er ent wavef or ms may be acqui r ed and st or ed i n t he 7D20 memor y f or

l at er use . These can be sel ect ed at r andom, and can al so be st or ed i n any or der .

The gener al f or mat of t he t r ansmi t t ed wavef or m dat a cl osel y compl i es wi t h t he

Tekt r oni x Codes and For mat s St andar d, whi ch speci f i es t he f or m of t r ansmi ssi on

r equi r ed f or wavef or m dat a . The t wo par t s of t he wavef or m dat a ar e :

1 . The pr eambl e, whi ch cont ai ns i t ems such as wavef om si ze, scal i ng

i nf or mat i on, f or mat speci f i cat i ons, and si mi l ar i t ems r equi r ed t o det er mi ne co-

or di nat e val ues, and auxi l i ar y i nf or mat i on l i ke i dent i f i cat i on st r i ngs and uni t s ;

and

2 . The cur ve, a set of dat a t hat cont ai ns t he cur ve co- or di nat es and at t r i but es .

Wavef or m t r ansmi ssi ons may i ncl ude bot h pr eambl e and cur ve dat a, or ei t her

one can be sent al one . Separ at e quer y messages may be used t o el i ci t

pr eambl e dat a or cur ve dat a, or bot h .

The dat a r ecei ved by t he 7D20 may be i n ei t her t he 1024 or t he 820- poi nt f or mat . I f

i nsuf f i ci ent poi nt s ar e sent by t he CURVE command, t he l ast poi nt i s r epeat ed unt i l

t he end of t he wavef or m occur s .

Each cur ve, when i nt er pr et ed i n accor dance wi t h i t s cor r espondi ng pr eambl e,

const i t ut es a compl et e wavef or m t r ansmi ssi on . For pr oper i nt er pr et at i on of cur ve

dat a, a mi ni mum pr eambl e must be t r ansmi t t ed f or t he sel ect ed wavef or m

dest i nat i on bef or e any wavef or ms ar e sent . Subsequent pr eambl es sent need onl y

t r ansmi t changed i nf or mat i on . Cur ve dat a wi l l be associ at ed wi t h t he pr eambl e

pr evi ousl y st or ed at t he same dest i nat i on . Cur ve dat a may be sent i n bi nar y or ASCI I

f or mat . Bi nar y f or mat i s especi al l y sui t ed f or t r ansmi t t i ng l ar ge bl ocks of dat a at

hi gh speed, but i s not easi l y r eadabl e i n t hi s f or m.

4- 1 9
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An exampl e of bi nar y encodi ng of a wavef or m cur ve f ol l ows :

Pr eambl e:

WFMPRE WFI D: W 1, ENCDG: BI NARY, NR . PT : 1024, PT . FMT : Y,

X1NCR: 1 . OE- 5, PT . OFF : 1 . 2 E+1, XZERO: O, XUNI T : S,

YMULT : 1 . O, YZERO: O, YUNI T : V, BYT/ NR: 1,

BN. FMT: LF, BI T/ NR, B, CRVCHK: CHKSMO

The ASCI I f or mat i s mor e bul ky t han t he bi nar y f or mat , so t he t r ansmi ssi on t i me i s

l onger t han t hat of bi nar y, but t he dat a i s easi l y r eadabl e by compar i son . An

exampl e of ASCI I encodi ng of a wavef or m cur ve f ol l ows :

WFMPRE WFI D: W 1, ENCDG. ASCI I , NR . PT : 1024, PT. FMT : Y,

XI NCR: 1 . OE- 5, PT . OFF : 1 . 2E+1, XZERO: O, XUNI T : S,

YMULT: I . O, YZERO, O, YUNI T V

WaVef or m Pr eambl es . Fol l owi ng ar e t he wavef or m commands, quer i es, and t he

def i ni t i ons of each .

1 . Wavef or m Pr eambl e Commands . These commands pr ovi de t he 7D20 wi t h

scal e f act or at t r i but es, number of poi nt s per wavef or m, and t he t r i gger

r ef er ence l ocat i on t o be assi gned t o wavef or m dat a sent t o t he 7D20 by t he

CURVE command .

~- 20

WFMPRE NR. PT: 8201024

	

Set s number of poi nt s t hat ar e i nput

f r om t he GURVE command t o 820 or

1024 .

WFMPRE XI NCR: <x i ncr ement >

	

Set s t he t i me bet ween poi nt s i nput

f r om t he CURVE command t o <x

i ncr ement > .

< x i ncr ement > : . - t i me / di v / 80

poi nt s/ di vi si on f or 820- poi nt

wavef or ms, and t i me / di v / 100

poi nt s/ di vi si on f or 1024- poi nt

wavef or ms .

WFMPRE PT . OFF : <poi nt ! t >

	

Sel ect s t he wavef or m poi nt at whi ch

t he cur sor r eads t i me zer o . The r ange

i s - 150, 000 < poi nt # <1023, wher e

poi nt 0 i s t he l ef t most di spl ayed poi nt

vn t he wavef or m. An execut i on er r or

war ni ng i s i ssued i f out of r ange

condi t i on pccur s .

WFMPRE XUN1T :

	

S

	

Set s di spl ayed hor i zont al scal e f act or

uni t f ar wavef or ms i nput f r om t he

CURVE command .
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An exampl e of bi nar y encodi ng of a wavef or m cur ve f ol l ows :

Pr eambl e :

WFMPRE WFI D: W 1, ENCDG: BI NARY, NR. PT : 1024, PT. FMT : Y,

XI NCR : I . OE- 5, PT . OFF : 1 . 2 E+1, XZERO: O, XUNI T : S,

YMULT: I . O, YZERO: O, YUNI T: V, BYT/ NR: 1,

BN. FMT: LF, BI T/ NR: 8, CRVCHK: CHKSMO

The ASCI I f or mat i s mor e bul ky t han t he bi nar y f or mat , so t he t r ansmi ssi on t i me i s

l onger t han t hat of bi nar y, but t he dat a i s easi l y r eadabl e by compar i son . An

exampl e of ASCI I encodi ng of a wavef or m cur ve f ol l ows :

Wavef or m Pr eambl es . Fol l owi ng ar e t he wavef or m commands, quer i es, and t he

def i ni t i ons of each .

1 . Wavef or m Pr eambl e Commands . These commands pr ovi de t he 7D20 wi t h

scal e f act or at t r i but es, number of poi nt s per wavef or m, and t he t r i gger

r ef er ence l ocat i on t o be assi gned t o wavef or m dat a sent t o t he 7D20 by t he

CURVE command .

4- 20

WFMPRE WFI D: W 1, ENCDG: ASCI I , NR. PT : 1024, PT. FMT: Y,

XI NCR: I . OE- 5, PT . OFF : 1 . 2E+1, XZERO: O, XUNI T : S,

YMULT: I . O, YZERO: O, YUNI T : V

WFMPRE NR. PT : 820 ~ 1024

	

Set s number of poi nt s t hat ar e i nput

f r om t he CURVE command t o 820 or

1024 .

WFMPRE XI NCR: <x i ncr ement >

	

Set s t he t i me bet ween poi nt s i nput

f r om t he CURVE command t o <x

i ncr ement > .

<x i ncr ement > : . = t i me / di v / 80

poi nt s/ di vi si on f or 820- poi nt

wavef or ms, and t i me / di v / 100

poi nt s/ di vi si on f or 1024- poi nt

wavef or ms .

WFMPRE PT. OFF : <poi nt #>

	

Sel ect s t he wavef or m poi nt at whi ch

t he cur sor r eads t i me zer o . The r ange

i s - 150, 000 <- poi nt # <- 1023, wher e

poi nt 0 i s t he l ef t most di spl ayed poi nt

on t he wavef or m. An execut i on er r or

war ni ng i s i ssued i f out of r ange

condi t i on occur s .

WFMPRE XUNI T:

	

S

	

Set s di spl ayed hor i zont al scal e f act or

uni t f or wavef or ms i nput f r om t he

CURVE command .
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WFMPRE YMULT : 1 <y mul t i pl i er > Set s t he ver t i cal scal e f act or

( vol t s/ di v) f or wavef or ms t o i nput f r om

t he CURVE command t o <y mul t i pl i er > .

WFMPRE YZERO: <y zer o>

	

Set s t he ver t i cal val ue of t he cent er

hor i zont al gr at i cul e di vi si on f or

wavef or ms i nput f r om t he CURVE

command . Thi s cor r esponds t o cur ve

dat a of zer o di vi si ons f or ASCI I cur ves

and 80neX f or bi nar y cur ves .

<y zer o> : : _ - vol t s/ di v * VZR ( ver t i cal

zer o r ef er ence)

WFMPRE YUNI T : V

	

Set s t he di spl ayed ver t i cal scal e f act or

uni t f or wavef or ms i nput by t he

CURVE command .

2 . Wavef or m Pr eambl e Quer i es . These quer i es pr ovi de t he cont r ol l er wi t h t he

wavef or m at t r i but es associ at ed wi t h t he wavef or m cur ve dat a speci f i ed as t he

sour ce wavef or m f r om t he DATA command . The r esponses appl y t o cur ve dat a

sent f r om t he 7D20 i n r esponse t o a CURVE? or WAVFRM? quer y .

WFMPRE? WFI D'

	

Responds wi t h t he cur r ent sour ce wavef or m

number and i ndi cat es i f i nt er pol at i on wi l l be

appl i ed t o cur ve dat a : WFMPRE WFI D: <wf mi d>

WFMPRE? ENCDG'

	

Responds wi t h t he cur r ent cur ve encodi ng :

WFMPRE ENCDG: <encdg>

WFMPRE? NR. PT

	

Responds wi t h t he cur r ent sour ce wavef or m' s

poi nt s/ wavef or m: WFMPRE NR. PT: <p/ w>

WFMPRE? PT. FMT'

	

The 7D20 r esponds : WFMPRE PT. FMT: Y . Thi s

i ndi cat es t hat t he cur ve dat a i s ver t i cal dat a wi t h

r espect t o t i me .

WFMPRE? XI NCR:

	

Responds wi t h t he cur r ent sour ce wavef or m' s t i me

bet ween poi nt s : WFMPRE XI NCR: <x i ncr ement >

WFMPRE? PT. OFF

	

Responds wi t h t he t r i gger poi nt number : WFMPRE

PT. OFF: <poi nt #>

WFMPRE? XZERO'

	

The 7D20 r esponds : WFMPRE X2ER0 : 0 . Thi s

i ndi cat es t hat t he cur ve dat a hor i zont al or i gi n has

not been shi f t ed .

' These quer i es have no cor r espondi ng 7D20 command. O. uer y r esponses ar e i gnor ed

whenever r et ur ned t o t he 7D20 i n command f or m, and no er r or message i s sent .
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WFMPRE7 XUNI T

	

The 7D20 r esponds : WFMPRE XUNI T: SI PT . Thi s

i ndi cat es t hat t he cur ve dat a hor i zont al scal e f act or

uni t i s seconds or poi nt s .

WFMPRE? YMULT

	

Responds wi t h t he cur r ent sour ce wavef or m

ver t i cal scal e f act or : WFMPRE YMULT : <y

mul t i pl i er >

WFMPRE? YZERO

	

Responds wi t h t he cur r ent sour ce wavef or m

ver t i cal zer o : WFMPRE YZERO: <y zer o>

WFMPRE7 YUNI T

	

The 7D20 r esponds : WFMPRE YUNI T : V. Thi s

i ndi cat es t hat t he cur ve dat a ver t i cal scal e f act or

uni t i s vol t s .

WFMPRE7 BYTI NR'

	

The 7D20 r esponds : WFMPRE BYTl NR: 1 . Thi s

i ndi cat es t hat t he cur ve dat a f or bi nar y

t r ansmi ssi on i s one byt e per poi nt .

WFMPRE? BN. FMT'

	

The 7D20 r esponds : WFMPRE BN. FMT: LF . Thi s

i ndi cat es t hat t he cur ve dat a i s sent i n a I ef t -

j ust i f i ed bi nar y f r act i on f or mat .

WFMPRE? BI TI NR'

	

The 7D20 r esponds : WFMPRE BI TI NR : $ . Thi s

i ndi cat es t hat each bi nar y byt e has ei ght bi t s .

WFMPRE7 CRVCHK' The 7D20 r esponds : WFMPRE CRVCHK:

CHKSMO. Thi s i ndi cat es t hat t he l ast byt e of t he

bi nar y cur ve i s a checksum.

WFMPRE?

	

Responds wi t h t he cur r ent sour ce wavef or m' s

pr eambl e :

i f ASCI I :

WFMPRE WFI D: <wf mi d>, ENCDG: ASCI I ,

NR. PT: <pl w>, PT . FMT: Y, XI NCR: <x i ncr ement >,

PT. OFF: <poi nt #>, XZERO: O, XUNI T : S,

YMULT: <y mul t i pl i er >, YZERO: <y zer o>,

YUNI T: V

i f bi nar y :

WFMPRE WFI D: <wf mi d>, ENCDG:

BI NARY, NR. PT : <p/ w>, PT . FMT: Y,

XI NCR: <x i ncr ement >, PT . OFF :

<poi nt #>, XZERO: O, XUNI T : <x uni t >,

YMULT: <y mul t i pl er >, YZERO: <y zer o>,

YUNI T: V, BYTI NR: I , BN . FMT: LF,

BI 7I NR: B, CRVCHK: CHKSMO

' These quer i es have na cor r espondi ng 7D20 command . Quer y r esponses ar e i gnor ed

whenever r et ur ned t o t he 7D20 i n command f or m, and no er r or message i s sent .



Wavef or m Cur ve

CURVE : <ASCI I cur ve> ~ <bi nar y cur ve>

wher e:

<wf m#> : : =1 ~2 ~3 ~4~5~6

<encdg> : : = ASCI I ~ BI NARY

<p/ w> : : = 820 ~ 1024

<x i ncr ement > : : _ <NR3> = t i me/ di v 1 poi nt s/ di v

<poi nt #> : : _ <NR1>

<y mul t i pl i er > : : _ <NR3> = ver t i cal scal e f act or

<y zer o> : : _ <NR3> _ - ( VZR * ver t i cal scal e f act or )

<wf mi d> : : = W<wf m#> I ~ W<wf m #>,

wher e I i ndi cat es i nt er pol at ed dat a .

1 . Cur ve Commands . These t r ansmi t wavef or m poi nt dat a t o t he 7D20 . The

CURVE command t akes t wo di f f er ent f or ms :

<ASCI I cur ve> : : _ <ASCI I poi nt >, <ASCI I poi nt > . . .

<bi nar y cur ve> : : _ %<bi nar y count ><bi nar y poi nt > . .

<checksum> ( <checksum> i s def i ned bel ow. )

Wavef or m memor y ext ends f r om - 5 . 12 di vi si ons t o +5 . 08 di vi si ons . When

t r ansmi t t i ng an ASCI I cur ve, dat a i s sent i n di vi si ons . When t r ansmi t t i ng a bi nar y

cur ve, dat a i s sent as poi nt number s wi t h 000000002 , 100000002 , 11111111 z

cor r espondi ng t o - 5 . 12 di vi si ons, 0 di vi si ons ( cent er scr een) , and +5 . 08 di vi si ons,

r espect i vel y . A shor t cur ve i s f i l l ed out wi t h a r ei t er at i on of t he l ast poi nt . Not e t hat

an ASCI I cur ve must have at l east t wo poi nt s . I f onl y one poi nt i s sent , a synt ax er r or

code wi l l be gener at ed .

2 . Cur ve Quer i es . These quer i es t r ansmi t wavef or m dat a f r om t he 7D20 t o t he

GPI B cont r ol l er . The DATA command speci f i es whet her ASCI I or bi nar y f or mat

i s t o be used .

CURVE?

	

Responds wi t h t he cur r ent sour ce wavef or m' s cur ve :

i f ASCI I :

CURVE <ASCI I poi nt >, <ASCI I poi nt > . . .

i f bi nar y :

CURVE %<bi nar y count ><bi nar y poi nt > . . . <checksum>

wher e :

<ASCI I poi nt > : : _ <NR3>

<bi nar y count > : : = t wo byt es r epr esent i ng number of

dat a poi nt s +1 ( checksum)

<bi nar y poi nt > : : = 8- bi t byt e ( 00 ~ 01

	

~ . . . ~ FE ~ FF)

<checksum> : : = t wo' s compl ement of t he modul o 256 sumof

t he pr ecedi ng bi nar y dat a byt es and t he bi nar y count , but not

t he " %" pr ecedi ng t he bi nar y byt e count .

<wf mi d> : : = W<wf m #> I ~ W<wf m #>, ( I i ndi cat es i nt er -

pol at ed dat a . )
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Wavef or m Pr eambl e and Cur ve

The compl et e wavef or m may be t r ansmi t t ed f r om t he 7D20 usi ng t he quer y

" ' WAVFRM?" . For conveni ence, t he r esponse i ncl udes bot h pr eambl e and cur ve .

4- 24

WAVFRM?

	

Responds wi t h

<pr eambl e><cur ve>

<pr eambl e> : : = r esponse t o WFMPRE?

<cur ve> : : = r esponse t o CURVE?

Wavef or m Det e Commends . To t r ansmi t wavef or ms f r om t he 7D20, f i r st

speci f y t he wavef or m dat a sour ce . Thi s i s done t hr ough t he command : DATA

MEMORY: <wf m #>" , whi ch set s t he memor y sour ce f or r ecept i on or t r ansmi ssi on .

The <wf m 1#> opt i ons ar e memor y sour ces 1 t hr ough 6 . The second command,

" DATA ENCDG: <ASCI I ~ BI NARY>" , chooses bet ween t he ASCI I f or mat or t he

bi nar y f or mat . When r ecei vi ng wavef or ms i nt o t he 7D20, t he same ki nds of

oper at i ons appl y as when t r ansmi t t i ng f r om t he i nst r ument .

The t hi r d command, " DATA I NTERPOLATE : <ON ~ OFF>" , set s $20 t o 1024- poi nt

i nt er pol at i on mode f or al l ext ended r eal - t i me wavef or ms t r ansmi t t ed f r om t he 7D20 .

An 820- poi nt wavef or m f or mat i s used f or t he ext ended r eal - t i me wavef or ms t hat

ar e di gi t i zed when t he 7D20 TI ME/ DI V i s 200 us/ di v t o 2 s/ di v . For t he most

conveni ence wi t h some packaged wavef or m pr ocessi ng pr ogr ams, t he 7D20 wi l l

i nt er pol at e t he wavef or m dat a i nt o a 1024- poi nt dat a l engt h i f desi r ed . The

al gor i t hm f or t he i nt er pol at i on pr ocess, whi ch mai nt ai ns t he val ue of t he t r i gger

poi nt wi t hout al t er at i on, i s as f ol l ows :

00 = 3/ 5 PO + 2/ 5 P1

01 = 4/ 5 P1 + 1/ 5 P2

02=P2

03 = 1/ 5 P2 + 4/ 5 P3

04 = 2/ 5 P3 + 3/ 5 P4

05 = 3/ 5 P4 + 2/ 5 P5

06 = 4%5 P5 + 1/ 5 P6

07=P6

08 = 1/ 5 P6 = 4/ 5 P7

01022 = P818

01023 = 1/ 5 P818 + 4/ 5 P819

wher e:

	

On = Val ue of poi nt n of t he 1024- poi nt wavef or m

Pm = Val ue of poi nt m of t he 820- poi nt wavef or m

n = 0 t o 1023

m=Ot o819

Not e t hat 02 and 07 of t he i nt er pol at ed wavef or m ar e not f abr i cat ed . Thi s i s t r ue f or

ever y f i f t h poi nt on t he wavef or m.
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Ser vi ce r equest s al l ow t he 7D20 t o r epor t oper at i ng st at us i n det ai l t o t he cont r ol l er ,

whi ch encour ages a syner gi st i c r el at i onshi p t o exi st among t he syst em component s .

Addi t i onal l y, t he user wi l l f i nd ser vi ce r equest s a ver y power f ul ai d i n debuggi ng

pr ogr ams and i n hi gh- or der t r oubl eshoot i ng .

SRO r esponses f al l i nt o f our maj or cl asses . The f i r st r epor t s on t he heal t h of t he

7D20, by means of such st at us byt es as Power On, Fat al Er r or , and I nt er nal Er r or .

The second r epor t s on Execut i on St at us, usi ng st at us byt es such as No St at us t o

Repor t and Oper at i on Compl et e . The t hi r d cl ass consi st s of User Request s, i ncl udi ng

ROS and ROS# . The f our t h r epor t s on er r or s and war ni ngs, usi ng Execut i on

War ni ng and Execut i on Er r or as a means of conveyi ng st at us .

Responses t o t he cont r ol l er di vi de i nt o t wo di scr et e l evel s . The f i r st , t he st at us byt e,

i s used as a gener al r esponse . For exampl e, Power On, I nt er nal Er r or , Command

Er r or , and Execut i on Er r or ar e al l st at us byt es, and ar e meant t o i ndi cat e t he gener al

cl ass of condi t i on t hat i ni t i at ed t he SRO.

The second r esponse l evel i s t he event code, whi ch i n t he 7D20 i s used t o

subcl assi f y SRO r esponses at a l evel t hat i s much mor e speci f i c t han t hat of t he

st at us byt e. For exampl e, event codes 108 t hr ough 162 ( see Tabl e 4- 6) onl y deal

wi t h command er r or s, and each of t he codes speci f i es a cer t ai n ki nd of command

er r or . Event code 108, f or exampl e, st at es t hat a checksum er r or has occur r ed ;

event code 109 poi nt s out a byt e- count er r or ; and so f or t h .

USI NG SRa.

The SRO f unct i on i s devi ce- i ni t i at ed, i n t hat t he 7D20 asser t s SROwhen an event

occur s t hat i s i ncl uded i n t he event code l i st , and t he cor r espondi ng ser vi ce r equest

mask i s enabl ed . ( See t he di scussi on on Ser vi ce Request Masks on t he f ol l owi ng

pages. ) The cont r ol l er r esponds t o t he SRO by pol l i ng al l devi ces on t he bus, whi ch

cl ear s t he SRO, and r ecei ves t he st at us byt e t hat i ndi cat es t he cl ass of event , such

as Command Er r or , et c . The st at us byt es ar e l i st ed and def i ned i n Tabl e 4- 4 .

Ref er t o Fi gur e 4- 14, whi ch i s a bl ock di agr am of t he St at us Byt e and Event Code

Buf f er s . I t depi ct s t wo pat hs, one f or t he st at us byt es, t he ot her f or t he event codes .

Each event code cor r esponds wi t h a par t i cul ar st at us byt e .

When t he 7D20 senses a condi t i on t hat mer i t s t he oper at or ' s at t ent i on, a st at us

byt e i s sent t o t he out put i nt er f ace and SRO i s asser t ed t o al er t t he cont r ol l er t hat

i t s at t ent i on i s r equi r ed . At some t i me l at er , t he cont r ol l er i nt er r ogat es each

i nst r ument on t he GPI B by per f or mi ng a ser i al pol l . When i t i nt er r ogat es t he 7D20,

t hi s i nst r ument r esponds wi t h t he cur r ent st at us byt e . I f t he cont r ol l er t hen f ol l ows

wi t h an event quer y, t he 7D20 wi l l r espond wi t h t he cur r ent event code ( whi ch

cor r esponds wi t h t he cur r ent st at us byt e . Fi gur e 4- 15 i s a f l ow char t t hat i l l ust r at es

t he pat h t hat i s f ol l owed when an event code i s gener at ed .
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Ti t l e

( Devi ce Dependent : )

Fat al Er r or

TABLE 4- 4

7D20 St at us Byt es

Bi nar y
Deci mal

( not busy

	

( busy

( Syst em: )

Power On

	

010X 0001

	

65

	

81

Command Er r or

	

OR1X 0001

	

97

	

113

User Request

	

010X 0011

	

67

	

83

Execut i on Er r or

	

OR1X 0010

	

98

	

114

I nt er nal Er r or

	

OR1X 0011

	

99

	

115

Execut i on War ni ng

	

OR1X 0101

	

101

	

117

I nt er nal War ni ng

	

OR1X 0110

	

102

	

118

Oper at i on Compl et e

	

OROX 0010

	

66

	

82

No St at us To Repor t

	

OOOX 0000

	

0

	

16

Pr i or i t y

1R1X 0011 I

	

227

	

I

	

243

	

I

	

1

1

2

2

2

2

2

2

2

3

R i s asser t ed wi t h t he GPI B command : ROS: ON. I f t he 7D20 i s i n t he

ROS: OFF mode and pol l ed, t he st at us byt e i s sent wi t hout DI 07 asser t ed . X i s

t he busy bi t , and i s asser t ed onl y when t he 7D20 i s i n AVE, AVEN, ENV,

ENVN, or HOLDNEXT at t he t i me of t he SRO. The f i r st col umn of deci mal

val ues i s wi t hout t he busy bi t set and t he l ast col umn i s wi t h t he busy bi t set .

Bot h col umns assume ROS: ON .

I t shoul d be not ed t hat st at us byt es ar e not st acked; t hat i s, onl y t he cur r ent st at us

byt e ( i n t he i nt er f ace) and t he st at us byt e of hi ghest pr i or i t y ( st at us byt e pendi ng) ar e

saved . Al l st at us byt es of l ower pr i or i t y t han t he one pendi ng ar e di scar ded. Al so,

t he st at us byt e i n t he pendi ng r egi st er i s di scar ded and r epl aced i f one of hi gher

pr i or i t y appear s . Thus, wi t h t he except i on of t he st at us byt e st or ed i n t he i nt er f ace

( st at us byt e cur r ent ) , t he hi ghest pr i or i t y st at us byt e i s st or ed i n t he pendi ng

r egi st er .

One except i on t o t he above i s t he Fat al Er r or st at us byt e, whi ch act s as a syst em

saf eguar d . I f a Fat al Er r or occur s ( whi ch onl y happens i f t he 7D20 f ai l s) , t hi s st at us

byt e goes di r ect l y t o t he i nt er f ace, and t he 7D20 wi l l r ef use t o r espond f ur t her t o

any bus commands, except ser i al pol l . Thus, t he f at al er r or st at us byt e never has a

cor r espondi ng event code, f or none coul d be r ead . The r eason f or t he shut down i s

t o pr event t r ansmi ssi on of er r oneous bus commands t hat mi ght adver sel y af f ect

ot her i nst r ument s on t he GPI B.

Unl i ke st at us byt es, as many as 40 event codes ar e saved f or l at er exami nat i on .

Ref er r i ng agai n t o Fi gur e 4- 14, not e t hat except f or t he " LI FO" ( l ast - i n, f i r st - out )

buf f er , t he st r uct ur e of event - code st or age i s si mi l ar t o t hat of t he st at us byt es . New

event codes t hat occur ar e sor t ed t o det er mi ne t he pr i or i t y of each ; i f one i s of

hi gher pr i or i t y t han t hat st or ed i n t he Event Pendi ng buf f er , t he code i n t he buf f er i s



SERI AL

POLL

STATUS

BYTE

READ

STATUS REPORTI NG

SYSTEM REGI STERS

POLLED

EVENT

CODE

CURRENT CURRENT

STATUS

	

- -

	

EVENT

BYTE
EVENT

CODE

CODES AND

STATUS BYTES

CORRESPOND

PENDI NG PENDI NG

STATUS

	

- -

	

EVENT

BYTE

	

CODE

3

EVENT

CODE

LI FO

BUFFER

Fi gur e 4- 14 . 7D20 st at us r epor t i ng bl ock di agr am.

r epl aced by t he hi gher pr i or i t y code, and t he l ower one moves t o t he LI FO buf f er .

New event codes of l ower pr i or i t y ar e pl aced di r ect l y i nt o t he LI FO buf f er , and t hose

t hat ar e ol dest ar e di scar ded by over f l ow i f t he buf f er i s f ul l .

Fol l owi ng a ser i al pol l of t he 7020, t he cont r ol l er wi l l usual l y send an event quer y t o

t he i nst r ument . I f such occur s, t he cur r ent event code i s pl aced on t he bus, and t he

event code pendi ng becomes t he cur r ent event code . See Fi gur e 4- 16, whi ch

i l l ust r at es t he pat h of event s f ol l owi ng a ser i al pol l .

NOTE

GPI B- 7D20

3857- 311

i f t he 7D20 i s pol l ed t wi ce wi t h no i nt er veni ng event quer y, t he event

code pendi ng ( f r om t he f i r st st at us byt e) i s di scar ded and l ost . Thi s

occur s so t hat t he r el at i onshi p bet ween t he st at us byt e and t he

cor r espondi ng event code wi l l r emai n consi st ent .

When ROS: OFF, st at us byt es ar e l oaded wi t hout causi ng an SROt o occur wi t h t he

except i on of Fat al Er r or , whi ch i nt er r upt s 7D20 oper at i on r egar dl ess of i t s st at e .
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LOAD " FATAL ERROR"

	

LOOK UP S. B .

S. B . I NTO CURRENT S. B .

	

FOR NEWEVENT

S. B. ~ NO
ASSERT SRO

	

ROS BI T SET

7

SUSPEND7D20

OPERATI ON

LOAD NEWS. B .

I NTO CURRENT S. B .

LOAD OLD CURRENT S. B.

I NTO PENDI NG S. B .

LOAD NEWE. C.

I NTO CURRENT E . C.

LOAD OLD CURRENT E . C.

I NTO PENDI NG E. C .

7D20 EVENT

YES FATAL\

ERROR EVEN

7 /

NO

YES

NEWS. B .

	

NO
PRI ORI TY > PENDI NG

S. B. 7

NO CURRENT

. B. ROS BI T

ET7

YES

LOAD NEWS. B .

I NTO PENDI NG S. B.

LOAD NEWE. C.

I NTO PENDI NG E. C.

LOAD OLDPENDI NGE. C.
LOAD OLD PENDI NG E. C .

	

I NTO E. C. LI FO BUFFER

I NTO E. C. LI FO BUFFER

S. B. =STATUS BYTE

	

END EVENT

E. C. =EVENT CODE

	

HANDLER

3857- 312A

Fi gur e 4- 15 . Event handl er f l ow char t .

YES

	

I DI SCARD NEWS. B .

LOAD NEWE. C. I NTO

E . C. LI FO BUFFER



LOAD NEWS. B .

I NTO

PENDI NG S. B .

LOAD NEWE. C.

I NTO

PENDI NG E. C.

LOAD OLD

PENDI NG E. C. I NTO

E. C. LI FO BUFFER

YES

" PENDI NG

S. B . RaS BI T

SET

/ CURRENT

S. B. ROS BI T SET

	

LOAD NEWE . C.

I NTO

E. C. LI FO BUFFER

NO

LOAD NEWS. B .

I NTO CURRENT S. B.

LOAD OLD

CURRENT S. B .

I NTO PENDI NG S. B .

LOAD NEWE. C.

I NTO CURRENT E. C.

LOAD OLD

CURRENT E. C.

I NTO PENDI NG E . C.

LOAD OLD

PENDI NG E. C. I NTO

E. C. LI FO BUFFER

YES

DI SCARD

NO

	

NEWS. B .

Fi gur e 4- 15 ( cont l . Event handl er f l ow char t .

GPI B- 7D20

3857- 312B~
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E . C. = EVENT CODE

S. B . = STATUS BYTE

SERI AL POLL

BY CONTROLLER

CURRENT S. B . READ

BY CONTROLLER

CURRENT S. B.

ROS BI T SET7

YES

LOAD CURRENT E. C .
I NTO POLLED E. C .

LOAD PENDI NG E. C.

I NTO CURRENT E. C.

LOAD PENDI NG S. B.

I NTO CURRENT S. B .

CURRENT S. B .

	

NO

ROS BI T SET7~

YES

ASSERT SRO

END SERI AL POLL

HANDLER

NO

Fi gur e 4- 16 . Ser i al pol l handl er f l ow char t .

3857- 313



Event codes f ol l ow ver y near l y t he same pat h as when ROS : ON, except t hat t he

pr i or i t i zi ng pr ocess does not occur . That i s, as event codes occur , t hey ar e l oaded

i nt o t he LI FO buf f er and ar e di scar ded by over f l ow when t he buf f er i s f ul l .

Ser vi ce Request Masks

Upon occasi on, t he user may set up oper at i ons t hat cause ser vi ce r equest s t o be

gener at ed r egul ar l y, t o t he poi nt wher e t hey i nt er f er e wi t h ef f i ci ent syst em

f unct i oni ng . The 7D20 al l ows maski ng al l or par t of t he ser vi ce r equest f unct i ons t o

pr event ser vi ce r equest i nt er f er ence wi t h l egi t i mat e pr ogr ams or oper at i ons . Tabl e

4- 5 l i st s t he commands t hat enabl e and di sabl e t he ser vi ce r equest f unct i ons .

Commands

RQS ON~OFF

CER ON~OFF

EXR ON~OFF

I NR ON~ OFF

EXWON ~ OFF

OPC ON~OFF

USER ON~OFF

PI D ON~ OFF

RQS7

CER?

EXR7

I NR7

EXWl

OPC7

Quer i es

TABLE 4- 5

Ser vi ce Request Masks

Descr i pt i on

enabl es or di sabl es command- er r or ser vi ce r equest .

enabl es or di sabl es execut i on- er r or ser vi ce r equest .

enabl es or di sabl es i nt er nal - er r or ser vi ce r equest .

GPI B- 7D20

enabl es or di sabl es al l ser vi ce r equest f unct i ons except power

on and f at al er r or .

enabl es or di sabl es execut i on- war ni ng ser vi ce r equest .

enabl es or di sabl es oper at i on- compl et e ser vi ce r equest .

enabl es or di sabl es f r ont - panel gener at ed ROS key ser vi ce

r equest .

enabl es or di sabl es pr obe- i dent i f y ser vi ce r equest .

Descr i pt i on

r esponds wi t h t he ROS ser vi ce r equest st at us : RQS<onof f >

r esponds wi t h t he CER ser vi ce r equest st at us : CER<onof f >

r esponds wi t h t he EXR ser vi ce r equest st at us : EXR<onof f >

r esponds wi t h t he I NR ser vi ce r equest st at us : I NR<onof f >

r esponds wi t h t he EXW ser vi ce r equest st at us : EXW<onof f >

r esponds wi t h t he OPC ser vi ce r equest st at us : OPC<onof f >

USER?

	

~ r esponds wi t h t he USER ser vi ce r equest st at us : USER<onof f >

TABLE CONTI NUED
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PI D?

SRO?

Quer i es

EVENT QUERI ES

Fol l owi ng t he r ecept i on of a st at us byt e, t he cont r ol l er shoul d send an event quer y

t o speci f y t he event mor e pr eci sel y . Thi s i s done by use of t he quer y f or ms :

i f event s ar e pendi ng, and :

i f none ar e pendi ng .

or i f no event codes ar e pendi ng :

4- 32

TABLE 4- 5 ~CONT~

Ser vi ce Request Masks

r esponds wi t h t he PI D ser vi ce r equest st at us : PI D<onof f >

r esponds wi t h al l ser vi ce r equest set t i ngs :

RC! S<onof f > ; CER<onof f > ; EXR<onof f > ; I NR<onof f > ;

EXW<onof f > ; OPC<onof f > ; USER<onof f > ; PI D<onof f >

<onof f > : : =ON DOFF

EVO. TY?

ALLEVENT?

EVENT?

I f an SRO i s pendi ng and an event quer y i s sent bef or e a ser i al pol l , t he 7D20 wi l l

r et ur n an SRO PENDI NG event code t o r emi nd t he cont r ol l er t hat a ser vi ce r equest

i s asser t ed and t hat a ser i al pol l shoul d be i ni t i at ed .

The quer y " EVQTY? i nt er r ogat es t he 7D20 t o f i nd haw many event codes ar e

pendi ng . I t shoul d be not ed t hat t he 7D20 st or es event s as each occur s, even i f

ser vi ce r equest s ar e di sabl ed . The quer y " ' EVQTY? shoul d be t he f i r st

i nt er r ogat i on, t o det er mi ne t he event count . The r esponse i s :

EVQTY <NR1>

EVQTY 0

Descr i pt i an

The ' " ALLEVENT?" quer y causes t he 7D20 t o r espond by r epor t i ng al l pendi ng event

codes as f ol l ows :

EVENT <NR1 >, <NR1 > . . .

EVENT 0

Ai l event codes ar e cl ear ed f r om t he buf f er when t hi s quer y i s made . Fi gur e 4- 17 i s

a f l ow char t of t he " ALLEVENT?' " sequence .



E. C. = EVENT CODE

S. B . = STATUS BYTE

ALLEVNT7

POLLED E. C. YES

. PRESENT7~

NO

NO
PENDI NG E~( , ' .

PRESENT

YES

SEND PENDI NG E. C .

CLEAR PENDI NG S. B .

SEND TOP E. C .
FROM E. C. LI FO BUFFER

E. C. LI FO NO

EMPTY?

YES

' HAS E. C.

	

YES
BEEN SENT

NO

SEND " NULL" E. C.

END ALLEVNT
HANDLER

Fi gur e 4- 17 . Al l - event quer y f l ow char t .

SEND POLLED
E. C.

GPI B- 7D20
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SEND " SRO

PENDI NG"
E . C.

E. C. = EVENT CODE

S: B . = STATUS BYTE

YES

SEND

" NULL"

E. C .

EVENT?

POLLED E. C:

. PRESENT7~

NO

" CURRENT S. B.

ROS BI T SET?

( SRO ASSERTEDy

NO

CURRENT E. C~.
YE- S

wPRESENT?/

YES

	

PENDI NG E. C .

	

LOAD PENDI NG

PRESENT?

	

E . C. I NTO

SEND PENDI NG

	

CURRENT E. C .

E. C.
NO

LOAD PENDI NG

LEAK PENDI N

	

S. B . I NTO

S. g .

	

CURRENT S. B .

i E. C. LI FO

BUFFER EMPTY?

NO

SEND TOP E. C. FROM

E . C. LI FO BUFFER

END EVENT

HANDLER

YES

/

	

( SEND CURRENT
NO

	

E. C.

Fi gur e 4- 18 . Event quer y f l ow char t .

SEND POLLED E. C. I

3857- 314



The quer y " EVENT? causes t he 7D20 t o r epor t a si ngl e event code .

EVENT <NR1>

or :

Event Cl assi f i cat i on

EVENT 0

i f none ar e pendi ng . Fi gur e 4- 18 i s a f l ow char t of t he event quer y ( EVENT?)

sequence .

Event s t hat ar e r epor t ed by t he 7D20 f al l i nt o t he f ol l owi ng cl asses :

GPI B- 7D20

Command Er r or :

	

A command er r or r esul t s when a message cannot be

par sed or l exi cal l y anal yzed .

Execut i on Er r or :

	

An execut i on er r or exi st s when a message i s par sed but

cannot be execut ed .

I nt er nal Er r or :

	

Thi s er r or r esul t s f r om a mal f unct i on or f aul t condi t i on

wi t hi n t he 7D20 ( sel f t est er r or l .

Syst em Event :

	

Thi s cl ass i ncl udes al l event s t hat ar e not er r or s or

war ni ngs .

Execut i on War ni ng :

	

The command r ecei ved i s bei ng execut ed, but a pot ent i al

pr obl em may exi st .
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Event Codes

Tabl e 4- 6 l i st s t he event codes f r om t he 7D20, di vi ded i nt o t he cl asses l i st ed j ust

above .

Code & Mask

Command

Er r or s ( Mask : CER)

108

109

151

152

153

154

155

156

157

158

159

160

161

162

Execut i on

Er r or s ( Mask : EXR)

203

250

251

252

253

254

255

256

257

258

259

I nt er nal

Er r or s ( Mask : I NR)

331

332

393

394

4- 36

Descr i pt i on

TABLE 4- 6

Event Codes

Checksum er r or i n cur ve t r ansf er s

I l l egal byt e count val ue on bi nar y t r ansf er s

Symbol or number t oo l ong

I nval i d i nput or cont r ol char act er i nput

I nval i d speci al char act er af t er escape

I nval i d number i nput

I nval i d st r i ng i nput

Symbol not f ound

Synt ax er r or

I nval i d EOI

I nval i d del i mi t er

Expr essi on t oo compl ex

Excessi ve bi nar y cur ve poi nt s

Excessi ve ASCI I cur ve poi nt s

I / O buf f er s f ul l , out put dumped

Not i n HOLD mode

I l l egal wavef or m number

I l l egal set t i ngs memor y

I l l egal cur sor number

Set t i ngs r ecal l er r or

Di spl ay r ef er ence er r or

Tur ni ng of f cur sor wavef or m di spl ay er r or

I l l egal dat a memor y

Rol l mode, AVE, ENV, negat i ve t r i gger posi t i on er r or

Wavef or m pr eambl e i l l egal NR. PT

Sel f t est f ai l ur e modul e #1°

Sel f t est f ai l ur e modul e #2 °

Sel f t est f ai l ur e modul e #63 °

Sel f t est compl et ed and f ai l ed

° The Sel f t est base val ue i s 330 . The modul e number of t he f ai l ed ci r cui t i s added t o t he base

val ue ( e . g . , modul e t i 41 woul d have an event code of 330 + 41 = 371 ~ . Possi bl e event codes

ar e 331 t hr ough 393 .



Code & Mask

Syst em

Event s

401 ( Mask : NONE)

403 ( Mask : USER)

450 ( Mask: OPC)

451 ( Mask : USER)

452 ( Mask : USER)

453 ( Mask: USER)

454 ( Mask: USER)

455 ( Mask: USER)

456 ( Mask: USER)

457 ( Mask: PI D)

458 ( Mask : PI D)

459 ( Mask : NONE)

460 ( Mask : OPC)

Execut i on

War ni ng ( Mask: EXW)

550

551

552

553

554

555

556

557

558

559

560

561

562

563

USER- REQUEST FUNCTI ONS

TABLE 4- 6 ( CONT)

Event Codes

Descr i pt i on

7D20 Power On

User Request ( ROS key)

Hol d af t er AVEN, ENVN, or HOLD NEXT

ROS 1

ROS 2

ROS 3

ROS 4

ROS 5

ROS 6

CH 1 pr obe i dent i f y

CH 2 pr obe i dent i f y

SRO pendi ng

Sel f t est oper at i on compl et e, passed

Vol t s/ Di v out of r ange

Ver t i cal posi t i on out of r ange

Tr i gger l evel out of r ange

Tr i gger posi t i on out of r ange

Hor i zont al Ti me/ Di v out of r ange

VXPD command out of r ange

CSW posi t i on out of r ange

Set N val ue out of r ange

Cur sor posi t i on out of r ange

ASCI I poi nt out of r ange

WFMPRE X i ncr ement out of r ange

WFMPRE poi nt of f set out of r ange

WFMPRE Y mul t i pl i er out of r ange

WFMPRE Y zer o out of r ange

GPI B- 7D20

Or di nar i l y, communi cat i ons over t he GPI B occur f r om user t o cont r ol l er , t hen over

t he GPI B t o devi ces l i ke t he 7D20 . Li kewi se, a t al ker - l i st ener l i ke t he 7D20 can

communi cat e i mpl i ci t l y wi t h t he user by way of t he GPI B and t hr ough t he cont r ol l er .

Pr i mi t i ve or si mpl e cont r ol l er s may l ack t he means t o al l ow t he user t o

communi cat e changes i n i nst r uct i ons, save by al t er i ng t he sof t war e or f i r mwar e.

Thr ough t he use of t he f r ont - panel keypad ( MEMORY DI SPLAY sect i on) and t he

ROS # key, t he user can communi cat e up t o si x di f f er ent messages t o t he cont r ol l er .

Wi t hout usi ng t he ROS # key, t wo mor e user r equest f unct i ons ar e avai l abl e

4- 37
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t hr ough use of t he P6053B pr obe ( DENT but t on . Thus, t he pr obe can r emot el y

i ni t i at e 7D20 oper at i ons vi a t he cont r ol l er . I n addi t i on, t he f eat ur e per mi t s pr obe

i dent i f i cat i on f r om t he pr obe t i p t o ver i f y t hat t he pr oper pr obe has been connect ed

t o t he devi ce under t est .

Use of t he f eat ur e i s as f ol l ows :

1 .

	

The user pr esses t he f unct i on f key t o shi f t t he f r ont - panel keys t o t he or ange-

col or ed f unct i ons, t hen pr esses ROS # . The pr ompt f i el d wi l l r espond by

di spl ayi ng " ROS" , f ol l owed by a bl i nki ng " #" .

2 .

	

The user shoul d now pr ess t he appr opr i at e key of t he keypad, 1 t hr ough 6 . Thi s

gener at es an SRO havi ng a uni que event code . The pr ompt f i el d di spl ays

" ROS" , f ol l owed by t he sel ect ed number . I n t ur n, t he uni que event code

gener at ed by t hi s act i on may be used t o i ni t i at e a pr epl anned act i vi t y on t he

par t of t he cont r ol l er . Not e t hat t he user can al so use onl y t he ROS key, whi ch

cal l s f or t h event code 403 . I f t he GPI B mode i s OFFLI NE, ROS OFF, or USER

OFF, t he pr ompt f i el d wi l l di spl ay " ROS OFF" and no act i on wi l l occur .

3 .

	

I f t he I dent i f y but t on on ei t her pr obe i s pr essed, an SRO i s gener at ed and event

code 457 or 458 i s pr oduced, dependi ng on t he pr obe sel ect ed . I f t he GPI B

mode i s OFFLI NE, ROS OFF, or PI D OFF, t he pr ompt f i el d wi l l di spl ay " ROS

OFF" and no act i on wi l l occur .

The user - r equest f unct i ons al l ow numer ous appl i cat i ons t hat woul d ot her wi se not

be avai l abl e . Al ong wi t h t he t ext f eat ur e, t hi s al l ows t he user t o pr oduce speci al

menus, f or exampl e . I t i s possi bl e t o i ni t i at e any act i vi t y t hat i s possi bl e wi t h t he

cont r ol l er and accompanyi ng syst em t hat can be encoded . For exampl e, a menu

coul d be cr eat ed and t r ansf er r ed t o t he 7D20 wi t h a TEXT command by t he user

t hr ough t he f r ont - panel keypad . The keypad i s t hen used t o make t he menu

sel ect i ons, as pr ompt ed by t he menu . An exampl e f ol l ows :

WFM PARAMETERS

1 MAX

2 MI N

3 P- P

4 MEAN

5 RMS

6 PULSE PARAM MENU

PRESS ". ~' ROS # TO SELECT

COMMAND LI ST

Al ong wi t h t he f unct i onal cl asses t hat come nat ur al l y wi t h an i nst r ument such as

t he 7D20 ( i . e . , ver t i cal , hor i zont al , di spl ay, et c . ~, t he 7D20 command set di vi des i nt o

t hr ee cl asses : Menu- r el at ed, Fr ont - panel r el at ed, and Bus- uni que . Aver y f ew of t he

commands r el at e t o mor e t han one cl ass, and ar e so not ed i n t he f ol l owi ng

descr i pt i ons .
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The 7D20 command set i s l i st ed i n Tabl e 4- 7. Each maj or segment of t he command

l i st i s headed by a gr aphi c r epr esent at i on of t he r el at ed ar ea f or r ef er ence by t he

r eader . For exampl e, near t he begi nni ng of t he command l i st , t he commands and

quer i es f or Channel 1 ar e l i st ed . At t he head of t he Channel 1 l i st i ng i s an

i l l ust r at i on of t he CH 1 ar ea of t he f r ont panel of t he 7D20, t o whi ch t hose

commands ar e cl osel y r el at ed . Li kewi se, t he St or ed Set t i ngs por t i on of t he

Command Li st i s pr eceded by an i l l ust r at i on of t he Mast er Menu, whi ch r el at es

di r ect l y t o t he St or ed Set t i ngs commands . Fol l owi ng t he St or ed Set t i ngs commands

i s t he Devi ce Tr i gger commands l i st , whi ch i s pr eceded by t he st at ement t hat t he

f ol l owi ng set of commands i s bus- uni que and has no di r ect count er par t i n ei t her t he

f r ont panel or any of t he menus .

Not e al so t hat , f ol l owi ng most of t he maj or gr oups i n t hi s t abl e, t her e i s a gr oup of

expl anat i ons f or t he br acket ed i t ems . Fol l owi ng t he Ti me/ di v gr oup, f or exampl e, i s :

CHANNEL 1 GROUP

<t i me/ di v> : : =<NR3>, whi ch means :

Ti me per di vi si on i s def i ned as a

number i n exponent i al not at i on f or mat .

TABLE 4- 7

7D20 Command Set

GPI B- 7D20
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e execut i on er r or war ni ng

4- 40

TABLE 4- 7 ( CONT)

7D20 Command Set

Command/ Quer y ~

	

Descr i pt i on

CH1 VOLTS: <vol t s/ di v>

	

I Set s t he channel 1 vol t s/ di v t o t he val i d

set t i ng near est wol f s/ di v> .

<vol t s/ di v> I vol t s/ di v

<3 . 5E- 3

	

5 mV8

3 . 5E- 3 t o <7 . 5E- 3

	

5 mV

7 . 5E- 3 t o <15E- 3

	

10 mV

15E- 3 t o <35E- 3

	

20 mV

35E- 3 t o <75E- 3

	

50 mV

75E- 3 t o <150E- 3

	

100 mV

150E- 3 t o <350E- 3

	

200 mV

350E- 3 t o <750E- 3

	

500 mV

750E- 3 t o <1 . 5

	

1 V

1 . 5 t o<3 . 5

	

2V

3 . 5 t o<7 . 5

	

5V

>7 . 5

	

5 Ve

CH1 ? VOLTS

	

I Responds wi t h t he channel 1 vol t s/ di v

set t i ng :

CH1 VOLTS: <vol t s/ di v>

CH1

	

POSI TI ON: <posi t i on>

	

I Set s t he channel 1 posi t i on t o t he val i d

set t i ng near est <posi t i on> .

<posi t i on>

	

~

	

posi t i on ( di v)

<- 10 . 25

	

- 10 . 24 8

- 10 . 24 t o +10 . 22

	

<posi t i on>

>+10 . 23 I +10 . 22 8

CH1 ? POSI TI ON

	

I Responds wi t h t he channel 1 posi t i on

set t i ng :

CH1 POSI TI ON: <posi t i on>

CH1

	

COUPLI NG:

	

Set s t he channel 1 coupl i ng t o ei t her AC,

AC ~ GND ~ DC

	

I GND or DC.

CH1 ? COUPLI NG

	

~

	

Responds wi t h channel 1' s coupl i ng set t i ng :

CH1 COUPLI NG: <coupl i ng>
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CH1 VARI ABLE:

ON ~ OFF

CH1? VARI ABLE

CH1 PROBE: <pr bcode>

CH1l PROBE

CH1?

Command/ Quer y

TABLE 4- 7 ~CONT)

7D20 Command Set

Descr i pt i on

GPI B- 7D20

Enabl es/ Di sabl es CH 1 var i abl e gai n cont r ol .

Responds wi t h t he channel 1 var i abl e gai n

cont r ol st at us :

CH1 VARI ABLE: <onof f >

Command i s i gnor ed by t he 7D20 .

Responds wi t h pr obe at t enuat i on encodi ng

f or channel 1

CH1 PROBE: <pr bcade>

Responds wi t h al l channel 1 set t i ngs :

CH1 VOLTS: <vol t s/ di v>,

POSI TI ON : <posi t i on>,

COUPLI NG: <coupl i ng>, VARI ABLE: <onof f >,

PROBE : <pr bcode>

<vol t sl di v> : . _ <NR3>

<posi t i on> : : _ <NR2>

<coupl i ng> _ : = AC ~ GND ~ DC

<onof f > : : = ON ~ OFF

<pr bcode> : : = 1 ~ 10 ~ 100
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CHANNEL 2 GROUP

CH Z

	

POSI TI ON

a execut i on er r or war ni ng

4- 42

PROGRAMMABLE
DI GI TI ZER

TABLE 4- 7 I CONT)

7D20 Command Set

VARI ABLE ' .

VOLTS/ DI V ' ~

AC GND DC

1M12 20pF

Vpk <_ 250V

I NV

Command/ Quer y ~ Descr i pt i on

CH2 VOLTS <vol t s/ di v>

	

I

	

Set s t he channel 2 vol t s/ di v t o t he val i d

set t i ng near est <vol t s/ di v> .

wol f s/ di v>

	

~ vol t s/ di v

<3 . 5E- 3

	

5 mVe

3 . 5E- 3 t o <7 . 5E- 3

	

5 mV

7 . 5E- 3 t o <15E- 3

	

10 mV

15E- 3 t o <35E- 3

	

30 mV

35E- 3 t o <75E- 3

	

5U mV

75E- 3 t o <150E- 3

	

100 mV

150E- 3 t o <350E- 3

	

200 mV

350E- 3 t o <750E- 3

	

500 mV

750E- 3 t o <1 . 5

	

1 V

1 . 5 t o <3 . 5

	

2 V

3 . 5 t o<7 . 5

	

5V

?7 . 5

	

5 Va

SFI N
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Command/ Quer y ~

	

Descr i pt i on

CH2? VOLTS

	

I Responds wi t h t he channel 2 vol t s/ di v

set t i ng :

CH2 POSI TI ON: <posi t i on>

	

I Set s t he channel 2 ver t i cal posi t i on t o t he

val i d set t i ng near est <posi t i on> .

CH2? POSI TI ON

	

I Responds wi t h t he channel 2 posi t i on

set t i ng :

CH2 COUPLI NG:

	

Set s t he channel 2 coupl i ng t o ei t her AC,

AC ~ GND ~ DC

	

I GND or DC.

CH2? COUPLI NG:

	

~ Responds wi t h channel 2 coupl i ng set t i ng :

CH2 VARI ABLE :

	

I Enabl es/ Di sabl es CH 2 var i abl e gai n cont r ol .

ON ~ OFF

CH2? VARI ABLE

	

I Responds wi t h t he channel 2 var i abl e gai n

cont r ol st at us :

CH2 I NVERT :

	

Tur ns i nver si on of t he channel 2 si gnal

ON I OFF

	

I ei t her ON or OFF

CH2l I NVERT

	

I Responds wi t h t he channel 2 i nver si on

set t i ng :

e execut i on er r or war ni ng

TABLE 4- 7 ( CONT)

7D20 Command Set

CH2 VOLTS: <vol t s/ di v>

<posi t i on>

	

~ posi t i on ( di v)

<- 10 . 25

	

- 10 . 24a

- 10 . 24 t o +10 . 22

	

<posi t i on>

>+, 0 . 23

	

~

	

+, 0 . 22a

CH2 POSI TI ON: <posi t i on>

CH2 COUPLI NG: <coupl i ng>

CH2 VARI ABLE: <onof f >

CH2 I NVERT: <onof f >

GPI B- 7D20
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CH2? PROBE

CH2

Command/ Quer y

TABLE 4- 7 ( CONT)

7D20 Command Set

Descr i pt i on

Responds wi t h pr obe encodi ng f or channel 2 :

CH2 PROBE: <pr bcode>

Responds wi t h al l channel 2 set t i ngs :

CH2 VOLTS: <vol t s/ di v>, POSI TI ON

<posi t i on>,

COUPLI NG: <coupl i ng>, VARI ABLE: <onof f >,

I NVERT: <onof f > : PROBE: <pr bcode>

<vol t s/ di v> : : _ <NR3>

<posi t i on> : : _ <NR2>

<coupl i ng> : : = AC ~ GND ~ DC

<onof f > : : = ON ~ OFF

<pr bcode> : : = 1 ~ 10 ~ 100



TRI GGERI NG GROUP

Command/ Quer y

TRI GGER MODE :

P- P ~ AUTO ~ NORMAL

TRI GGER? MODE

TRI GGER HOLDNEXT:

ON ~ OFF

TRI GGER? HOLDNEXT

TABLE 4- 7 ( CONT)

7D20 Command Set

Descr i pt i on

GPI B- 7D20

Set s t r i gger mode t o ei t her peak t o peak,

AUTO, or NORMAL .

Responds wi t h t he t r i gger i ng mode set t i ng :

TRI GGER MODE: <mode>

Tur ns HOLDNEXT ei t her ON or OFF . Ret ai ns

t he same t r i gger l evel as pr evi ousl y set by

P- P, AUTO, or NORM. Ref er t o HOLDNEXT

i n Fr ont Panel cont r ol s sect i on f or mor e

det ai l s . Upon ent er i ng HOLD, an oper at i on

compl et e SRQ i s gener at ed i f OPC: ON .

Responds wi t h t he hol d next set t i ng :

TRI GGER HOLDNEXT: <onof f >
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TRI GGER COUPLI NG:

	

I Set s t r i gger coupl i ng t o ei t her AC, AC l ow-

AC I ACL. FREJ ~

	

f r equency r ej ect , AC hi gh- f r equency r ej ect

ACHFREJ ~ DCHFREJ ~ DC

	

DC hi gh- f r equency r ej ect , or DC.

TRI GGER? COUPLI NG

	

~ Responds wi t h t he t r i gger i ng coupl i ng:

TRI GGER SOURCE:

	

Set s t r i gger sour ce t o ei t her MODE, CH1,

MODE ~ CH1 ~ CH2 I

	

CH2, LI NE, EXT, or EXT/ 10 . I f MODE i s

LI NE ~ EXT ~ EXT/ 10

	

sel ect ed, t r i gger sour ce i s CH1 when acqui r e

mode i s CH1, ADD, or BOTH, and channel

t wo when Acqui r e mode i s channel t wo .

TRI GGER? SOURCE

	

~ Responds wi t h t he t r i gger i ng sour ce :

TRI GGER SLOPE:

	

Set s t r i gger sl ope t o ei t her PLUS or

PLUS ~ MI NUS

	

or MI NUS.

TRI GGER? SLOPE

	

~ Responds wi t h t he t r i gger i ng sl ope :

TRI GGER LEVEL : <l evel >

	

I Set s t r i gger l evel t o t he val i d set t i ng near est

<l evel > .

TRI GGERl LEVEL

	

~ Responds wi t h t he t r i gger i ng l evel set t i ng :

e execut i on er r or war ni ng
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TRI GGER COUPLI NG: <coupl i ng>

TRI GGER SOURCE: <sour ce>

TRI GGER SLOPE: <sl ope>

<l evel >

	

~

	

t r i gger l evel

<- 6 . 425

	

- 6 . 4 8

- 6 . 4 t o +6 . 35

	

<l evel >

>+6 . 375 ~ +6 . 358

I n p- p, +6 . 35 and - 6 . 4 ar e scal ed t o cor r el at e t he

maxi mum and mi ni mum val ues of t he

wavef or m.

TRI GGER LEVEL : <l evel >



TABLE 4- 7 ( CONT)

7D20 Command Set

Command/ Quer y ~

	

Descr i pt i on

GPI B- 7D20

TRI GGER POSI TI ON: <di vi si on>I

	

Set s posi t i on f or di spl ayi ng t r i gger poi nt t o

t he val i d set t i ng near est <di vi si on> .

<di vi si on>

	

~

	

t r i gger poi nt

<- 1500 . 5

	

di v - 1500H

- 1500 . 5 t o <10 . 5

	

<di vi si on>

10 . 5 or gr eat er

	

I

	

di v 10a

Rest r i ct i on : Maxi mum posi t i on i s 10` "

gr at i cul e di vi si on ; mi ni mum i s 1500 di vi si ons

t o l ef t of gr at i cul e l i ne zer o . I n ROLL or EXT

di gi t i zi ng modes, t he mi ni mum set t i ng wi t h

ENV or AVE i s 0 .

TRI GGER? POSI TI ON

	

I

	

Responds wi t h t he t r i gger di spl ay posi t i on

set t i ng :

TRI GGER POSI TI ON: <posi t i on>

TRI GGER?

	

~

	

Responds wi t h al l t r i gger i ng set t i ngs :

TRI GGER MODE: <mode>, HOLDNEXT :

<onof f >,

COUPLI NG: <coupl i ng>, SOURCE : <sour ce>,

SLOPE: <sl ope>, LEVEL : <l evel >,

POSI TI ON: <posi t i on>

<mode> : : = P- P ~ AUTO ~ NORM

<coupl i ng> : : = AC ~ ACLFREJ ~ ACHFREJ

DCHFREJ ~ DC

<sour ce> : : = MODE ~ CH1 ~ CH2 ~ LI NE

EXT ~ EXT/ 10

<sl ope> : : = PLUS ~ MI NUS

<l evel > : : _ <NR3>

<posi t i on> : : _ <NR1>
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TI ME/ DI V GROUP
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Command/ Quer y

HORI ZONTAL TI ME : <t i me/ di v>

e ezecut i on er r or war ni ng

TABLE 4- 7 ( CONT)

7D20 Command Set

Di spl ay

Set s t i me/ di v t o t he val i d set t i ng near est

<t i me/ di v> .

<t i me/ di v

<35E- 9

35E- 9 t o <75E- 9

75E- 9 t o <150E- 9

150E- 9 t o <350E- 9

350E- 9 t o <750E- 9

750E- 9 t o <1 . 5E- 6

1 . 5E- 6 t o <3 . 5E- 6

3 . 5E- 6 t o <7 . 5E- 6

7 . 5E- 6 t o <15E- 6

15E- 6 t o <35E- 6

35E- 6 t o <75E- 6

75E- 6 t o <150E- 6

150E- 6 t o <350E- 6

350E- 6 t o <750E- 6

750E- 6 t o <1 . 5E- 3

1 . 5E- 3 t o <3 . 5E- 3

3 . 5E- 3 t o <7 . 5E- 3

t i me/ di v

50 nSa

50 nS

100 nS

200 nS

500 nS

1 us
2 Ns

5 NS

10 NS

2o us
50 NS

100 NS

200 NS

500 NS

1 mS

2 mS

5 mS



TABLE 4- 7 ( CONT)
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Command/ Quer y ~ Descr i pt i on

e execut i on er r or war ni ng

GPI B- 7D20

<t i me/ di v>

	

I t i me/ di v

7 . 5E- 3 t o <15E- 3

	

10 mS

15E- 3 t o <35E- 3

	

20 mS

35E- 3 t o <75E- 3

	

50 mS

75E- 3 t o <150E- 3

	

100 mS

150E- 3 t o <350E- 3

	

200 mS

350E- 3 t o <750E- 3

	

500 mS

750E- 3 t o <1 . 5

	

1 S

1 . 5 t o<3 . 5

	

2S

3 . 5 t o<7 . 5

	

5S

7 . 5 t o <15

	

10 S

15 t o<35

	

20S

35 or gr eat er

	

20 SH

HORI ZONTAL? TI ME

	

~

	

Responds t o t he t i me/ di v set t i ng :

HORI ZONTAL TI ME: <t i me/ di v>

HORI ZONTAL POSI TI ON :

	

I

	

Tur ns enabl e f or hor i zont al posi t i on knob ON

ON ~ OFF

	

or OFF . Set s hor i zont al posi t i on t o cur r ent

knob set t i ng or cal i br at ed set t i ng .

HORI ZONTAL? POSI TI ON

	

I

	

Responds wi t h t he hor i zont al posi t i on

knob enabl e st at e :

HORI ZONTAL POSI TI ON: <posi t i on>

HORI ZONTAL CLOCK:

	

Sel ect s i nt er nal cl ock mode wi t h t i me/ di v

I NTERNAL ~ EXTP ~ EXTN

	

det er mi ned by <t i me/ di v> ( I NT) or ext er nal

cl ock mode wi t h posi t i ve ( EXTP) or negat i ve

( EXTN) edge sensi t i vi t y, r espect i vel y .

HORI ZONTAL) CLOCK

	

~

	

Responds wi t h hor i zont al cl ock sour ce :

HORI ZONTAL CLOCK: <hcl ock>

HORI ZONTAL?

	

~

	

Responds wi t h al l t he hor i zont al set t i ng :

HORI ZONTAL TI ME : <t i me/ di v>,

POSI TI ON: <posi t i on>, CLOCK: <hcl ock>

<t i me/ di v> : : _ <NR3>

<posi t i on> : : = ON ~ OFF

<hcl ock> : : = I NTERNAL ~ EXTP ~ EXTN
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DI SPLAY GROUP

TABLE 4- 7 ( CONT)

7D20 Command Set

r , a nee :

VOLI S/ DI ` J

DI SPLAY 1 :

ON ~ OFF

DI SPLAY? 1

DI SPLAY 2 :

ON ~ OFF

DI SPLAYl 2

DI SPLAY 3 :

ON ~ OFF

DI SPLAY? 3

4- 50

Command/ Quer y Descr i pt i on

Tur ns t he wavef or m 1 di spl ay ei t her

ON or OFF .

Responds wi t h t he di spl ay st at us of

wavef or m 1 :

DI SPLAY 1 : <onof f >

Tur ns t he wavef or m 2 di spl ay ei t her

ON or OFF .

Responds wi t h t he di spl ay st at us of

wavef or m 2 :

DI SPLAY 2 : <onof f >

Tur ns t he wavef or m 3 di spl ay ei t her

ON or OFF .

Responds wi t h t he di spl ay st at us of

wavef or m 3 :

DI SPLAY 3 : <onof f >

; i i i b / - ; i LO



DI SPLAY 4 :

ON ~ OFF

DI SPLAYl 4

DI SPLAY 5 :

ON ~ OFF

DI SPLAY? 5

DI SPLAY 6 :

ON ~ OFF

DI SPLAY? 6

Command/ Quer y

DI SPLAY CSW: <wf m #>

DI SPLAY? CSW

DI SPLAY VECTOR :

ON ~ OFF

DI SPLAY? VECTOR

DI SPLAY REFERENCE:

ON ~ OFF

TABLE 4- 7 pONT)

7D20 Command Set

GPI B- 7D20

Descr i pt i on

Tur ns t he wavef or m 4 di spl ay ei t her

ON or OFF .

Responds wi t h t he di spl ay st at us of

wavef or m 4 :

DI SPLAY 4 : <onof f >

Tur ns t he wavef or m 5 di spl ay ei t her

ON or OFF .

Responds wi t h t he di spl ay st at us of

wavef or m 5 :

DI SPLAY 5 : <onof f >

Tur ns t he wavef or m 6 di spl ay ei t her

ON or OFF .

Responds wi t h t he di spl ay st at us of

wavef or m 6 :

DI SPLAY 6 : <onof f >

Sel ect s wavef or m <wf m #> as t he cur sor

wavef or m.

Responds wi t h t he cur sor wavef or m number :

DI SPLAY CSW: <wf m#>

Tur ns vect or di spl ay ei t her ON or OFF .

Responds wi t h t he vect or st at us :

DI SPLAY VECTOR: <onof f >

Tur ns t he cur sor wavef or m r ef er ence di spl ay

di spl ay ON or OFF .

Rest r i ct i on : Ref er ence wavef or m can onl y be

t ur ned on i f t he cur sor wavef or m i s i n HMAG

or VS modes ; ot her wi se, an SRO i s

gener at ed .
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DI SPLAY? REFERENCE

DI SPLAY? RDOUT

DI SPLAY?

Command/ Quer y

DI SPLAY RDOUT:

ON ~ OFF

COPY 1 : <<zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA� , f m #>

COPY 2 : <wf m #>

COPY 3 : <wf m #>

COPY 4 : <wf m #>

COPY 5 : <wf m #>

COPY 6 : <v � f m #>

TABLE 4- 7 ( CONT}

7D20 Command Set

Descr i pt i on

Responds wi t h t he r ef er ence cur sor wavef or m

st at us :

DI SPLAY REFERENCE: <onof f >

Tur ns di spl ay t ext l i nes 1, 2, 15, and 16

on or of f . DI SP RDOUT may be sel ect ed

by means of t he Ut i l i t i es menu .

Responds wi t h r eadout di spl ay st at us :

DI SPLAY RDOUT: <onof f >

Responds wi t h t he wavef or m di spl ay

i nf or mat i on :

DI SPLAY CSW: <csw>, 1 : <onof f >, 2 : <onof f >,

3 : <onof f >, 4 : <onof f >, 5 : <onof f >, 5 : <onof f >,

VECTOR: <onof f >, REFERENCE: <onof f >,

RDOUT: <onof f >

Copi es wavef or m 1 t o wavef or m <wf m #> .

Copi es wavef or m 2 t o wavef or m <wf m#> .

Copi es wavef or m 3 t o wavef or m <wf m#> .

Copi es wavef or m 4 t o wavef or m <wf m #> .

Copi es wavef or m 5 t o wavef or m <wf m #> .

Copi es wavef or m 6 t o wavef or m <wf m #> .

<onof f > : : = ON ~ OFF

<wf m#> : : =1 ~2 ~3 ~4 ~5 ~6



CURSOR WAVEFORMGROUP

TABLE 4- 7 ( CONT)

7D20 Command Set

GPI B- 7D20

$ execut i on er r or war ni ng

Command/ Quer y ~

	

Descr i pt i on

CSWVOLTS: <vol t s/ di v>

	

~

	

Thi s command i s i gnor ed by t he 7D20 .

3857- 321

CSW? VOLTS

	

I

	

Responds wi t h t he cur sor wavef or m' s di spl ay

vol t s/ di v :

CSWVOLTS : <vol t s/ di v>

CSW VXPD: <set t i ng>

	

I

	

Ver t i cal l y expands or compr esses t he cur sor

wavef or m by sel ect i ng t he di spl ay vol t s/ di v

f or t he cur sor wavef or m.

<set t i ng>

	

~

	

di spl ay vol t s/ di v

<- 2 . 5

	

2 st eps l ower t han acqui r eda

- 2 . 5 t o <1 . 5

	

2 st eps l ower t han acqui r ed

- 1 . 5 t o <0 . 5

	

1 st ep l ower t han acqui r ed

- 0 . 5 t o <0 . 5

	

same vol t s/ di v as acqui r ed

0 . 5 t o <1 . 5

	

1 st ep hi gher t han acqui r ed

1 . 5 t o <2 . 5

	

2 st eps hi gher t han acqui r ed

2. 5 or gr eat er

	

2 st eps hi gher t han acqui r ed a
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e execut i on er r or war ni ng

4- 54

TABLE 4- 7 pONT)

7D20 Command Set

Command/ Quer y ~ Descr i pt i on

Rest r i ct i on : Wavef or m memor y di spl ays may

be compr essed or expanded no mor e t han

t wi ce t he acqui r ed scal e f act or ( i n a 1- 2- 5

sequence) wi t hout i ncur r i ng er r or . VXPD

does not af f ect act i ve wavef or ms except i n

HMAG, or Y vs X modes when t he

REFer ence wavef or m i s di spl ayed . I n t hese

cases, an SRO i s gener at ed . See Sect i on 2,

Cur sor Wavef or m Keys, f or mor e det ai l s .

CSWl VXPD

	

I

	

Responds wi t h t he cur sor wavef or m' s di spl ayed

vol t s/ di v expansi on f act or :

CSWVXPD: <set t i ng>

CSW POSI TI ON : <posi t i on>

	

I

	

Set s cur sor wavef or m' s di spl ayed Ver t i cal

posi t i on .

<posi t i on>

	

'

	

posi t i on of f set

<- 5 . 14

	

- 5 . 12 8

- 5 . 12 t o 5 . 08

	

<posi t i on>

+5 . 10 or gr eat er

	

1

	

+5 . 08 8

The posi t i on of f set i s added t o t he or i gi nal

acqui r ed posi t on val ue . Ver t i cal expansi on

wi l l al so af f ect t he act ual di spl ayed posi t i on .

Posi t i on does not af f ect act i ve wavef or ms

except i n HMAG, or Y vs X modes when t he

REF wavef or m i s di spl ayed . See Sect i on 2,

Cur sor Wavef or m Keys, f or mor e det ai l s .

CSW? POSI TI ON

	

I

	

Responds wi t h t he cur sor wavef or m' s di spl ay

posi t i on :

CSWPOSI TI ON: <posi t i on>

CSWHMAG:

	

ONand OFF t ur ns hor i zont al magni f i cat i on on or

ON ~ OFF ~

	

of f , r espect i vel y, f or t he CSWwavef or m. ALLON

ALLON ~ ALLOFF

	

I

	

and ALLOFF af f ect s al l di spl ayed wavef or ms .



CSW? HMAG

CSWVS: <wf m #>

CSWl VS

CSW?

Command/ Quer y

TABLE 4- 7 ( CONT)

7D2G Command Set

Descr i pt i on

CSWHMAG: <hmag>

CSWVS: <ver sus>

GPI B- 7D20

Responds wi t h t he cur sor wavef or m' s hmag

set t i ng :

An OFF r esponse i ndi cat es t he cur sor wavef or m

i s not magni f i ed, but ot her wavef or ms may be .

Di spl ays t he cur sor wavef or mver sus wavef or m

<wf m #> .

Tur ns cur sor wavef or m VS di spl ay OFF .

Responds wi t h t he cur sor wavef or m' s ver sus

st at us :

To i nt er r ogat e t he VS st at us of wavef or ms ot her

t han t he cur sor wavef or m, t he cur sor wavef or m

must be r esel ect ed .

Responds wi t h t he di spl ay i nf or mat i on f or

cur sor wavef or m:

CSWVOLTS : <vol t s/ di v>, VXPD : <set t i ng>,

POSI TI ON : <posi t i on>,

HMAG<hmag>, VS: <ver sus>

<vol t s/ di v> : : _ <NR3>

<set t i ng> : : _ - 2 I - 1 ~ 0 ~ 1 ~ 2

<posi t i on> : : <NR2>

<hmag> : : = ON ~ OFF ~ ALLON ~ ALLOFF

<ver sus> : : _ <wf m #> ~ 0

<wf m#> : : =1 ~2~3~4~5~6

REV SEPT 82
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ACQUI SI TI ON GROUP

Command/ Quer y

AQR MODE :

CH1 ~ BOTH

ADD ~ CH2

AQR7 MODE

AQR HOLD:

ON ~ OFF

AQRl HOLD

TABLE 4- 7 ( CONT~

7D20 Command Set

Descr i pt i on

Set s acqui r e mode t o ei t her CHI , BOTH,

ADD, or CH2 . Ref er t o f r ont - panel sect i on

f or mor e det ai l s on AQR mode .

Responds wi t h t he acqui r e mode set t i ng :

AQR MODE: <mode>

Tur ns acqui r e hol d ei t her ON or OFF .

Responds wi t h t he acqui r e hol d st at us :

AQR HOLD: <hol d>



Command/ Quer y

TABLE 4- 7 ( CONT)

7D20 Command Set

GPI B- 7D20

AQR SET : <n>

	

Set s N t o <n> . N i s t he number of

aver ages or envel opes, as appr opr i at e .

AQR? SET

	

~ r esponds wi t h <n> :

AVE

AVEN

ENV

e
See Sect i on 2 f or mor e i nf or mat i on

<6

	

Sa

6t o<12

	

8

12 t o <24

	

16

24 t o <48

	

32

48 t o <96

	

64

96 t o <192

	

128

192 t o <384

	

256

384 or gr eat er

	

256a

AQR SET: <n>

AQR TYPE :

	

I Acqui r es wavef or m( s) nor mal l y . Ter mi nat es

NORMAL

	

HOLD condi t i on .

Aver ages wavef or m( s) cont i nuousl y .

Ter mi nat es HOLD. Aver ages Wf m 1 or Wf m

2 as det er mi ned by AQR Mode cont r ol . A

GPI B AVE command r ecei ved dur i ng AVE i s

i gnor ed . AVE t er mi nat es ENV, ENVN, SETN,

and AVEN. a

Aver ages wavef or m( s) N t i mes . I f AVEN i s

r ecei ved dur i ng AVE t hen AVE i s t er mi nat ed

and AVEN execut es . Upon compl et i on of t he

AVEN oper at i on, an oper at i on compl et e SRQ

i s gener at ed when t he 7D20 ent er s HOLD. a

Envel opes wavef or m( s) cont i nuousl y .

Ter mi nat es HOLD. Wf m 1 or Wf m 2, as

det er mi ned by AQR MODE, acqui r e envel ope

pr ocessed dat a .

GPI B ENV commands r ecei ved dur i ng

execut i on ar e i gnor ed .

ENV t er mi nat es AVE, AVEN, SETN, and

ENVN . a
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AQRl

TYPE

AQR?

ENVN

Command/ Quer y

TABLE

4- 7 ( CONT)

7D20

Command Set

Descr i pt i on

Envel opes

wavef or m~s) N t i mes

.

Upon

compl et i on of t he ENVN oper at i on, an

oper at i on

compl et e SRO i s gener at ed when

t he

7D20 ent er s HOLD

. e

r esponds

wi t h t he acqui r e t ype st at us

:

AQR

TYPE

: <t ype>

r et ur ns

t he cur r ent acqui si t i on st at us

:

AQR

MODE

: <mode>, TYPE: <t ype>,
HOLD: <hol d>, SET : <n>,

<mode> : : =

CH1 ~ BOTH ~ ADD ~ CH2

<hol d> : : =

ON ~ OFF

<n> : : =8

~ 16 ~ 32 ~ 64 ~ 128 ~ 256

<t ype> : : =

NORMAL ~ AVE ~ AVEN ~ ENV ~ ENVN



CURSOR GROUP

TABLE 4- 7 pONT)

7D20 Command Set

Command/ Quer y ~

	

Descr i pt i on

CURSOR MODE :

	

Set s cur sor mode t o I NDEP or ALI GN .

I NDEP ~ ALI GN

CURSOR? MODE

	

~ Responds wi t h t he cur sor mode :

CURSOR MODE: <mode>

CURSOR DELTA:

	

I Tur ns cur sor 2 ei t her ON or OFF .

ON ~ OFF

CURSOR? DELTA

	

~

	

Responds wi t h t he cur sor del t a mode :

CURSOR DELTA: <onof f >

CURSOR 1 : <poi nt #>

	

I Set s cur sor 1 t o t he val i d posi t i on

near est <poi nt #> .

e execut i on er r or war ni ng

<poi nt #>

	

~

	

poi nt #

GPI B- 7D20

p/ w = 820 :

	

<- 0 . 5

	

Oa

- 0 . 5 t o <819 . 5

	

<poi nt #>

>819 . 5

	

819a

p/ w = 1024 :

	

< - 0 . 5

	

Oa

- 0 . 5 t o <1023 . 5

	

<poi nt #>

? 1023 . 5

	

1023a
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a execut i on er r or war ni ng
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TABLE 4- 7 pONT)

7D20 Command Set

Command/ Quer y ~

	

Descr i pt i on

CURSOR? 1

	

~

	

Responds wi t h cur sor 1' s poi nt # :

CURSOR 1 : <poi nt #>

CURSOR 2 : <poi nt #>

	

I

	

Set s cur sor 2 t o t he val i d posi t i on

near est <poi nt #> .

<poi nt #>

	

~

	

poi nt #

p/ w = 820 :

	

<- 0 . 5

	

0"

- 0 . 5 t o <819 . 5

	

<poi nt #>

>819 . 5 I 819a

p/ w = 1024 :

	

<- 0 . 5

	

0 8

0 . 5 t o <1023 . 5

	

<poi nt #>

1023 . 5 I 1023a

Rest r i ct i on : Cur sor 2 may not be set t o

a posi t i on l ess t han Cur sor 1 .

CURSOR? 2

	

~ Responds wi t h cur sor 2' s st at us :

CURSOR 2 : <poi nt #>

CURSOR?

	

~ Responds wi t h t he cur sor st at us :

CURSOR MODE: anode>, DELTA: <onof f >, 1 :

<poi nt #>, 2 : <poi nt #>

<mode> : : = I NDEP ~ ALI GN

<poi nt #> : : _ <NR1 >

<onof f > : : = ON ~ OFF

COORD? VCRD

	

I Responds wi t h t he di spl ayed ver t i cal

cur sor coor di nat e ( ~V val ue i f cur sor

del t a mode i s on) :

COORD VCRD: <ver t coor d>

COORD? HCRD

	

Responds wi t h t he di spl ayed hor i zont al

cur sor coor di nat e ( f i t val ue i f cur sor del t a

mode i s on) :

COORD HCRD: <hor z coor d>



COORDl

STORE <set #>

Command/ Quer y

STORED SETTI NGS GROUP

Command/ Quer y

RECALL <set #>

TABLE 4- 7 I CONT)

7D20 Command Set

Descr i pt i on

Responds wi t h t he di spl ayed cur sor

coor di nat es :

COORD VCRD: <ver t coor d>, HCRD :

<hor z coor d>

<ver t coor d> : : _ <NR3>

<hor z coor d> : : _ <NR3>

MASTER. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"~I ENU

~ . 1' . " STORE PRNEL

2 . ~ RECALL FANEL

3

	

DYSPLAY CAb PRTTERN.

- 4 . UTI LI TI ES

Descr i pt i on

GPI B- 7D20

St or es f r ont panel set t i ngs i n memor y

l ocat i on <set #> .

3857- 324

Recal l s f r ont panel set t i ngs f r om memor y

l ocat i on <set #> .

<set #> : : =1 ~ 2 ~3 ~4 ~5 ~6
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DEVI CE TRI GGER

DT7

Command/ Quer y

DT OFF

HOLD ~ HOLDNEXT

AVE ~ AVEN

ENV ~ ENVN

NORMAL

TABLE 4- 7 pONTI

7D20 Command Set

NOTE

Devi ce Tr i gger i s Bus- uni que; t hat i s, no f r ont - pane/ equi val ent exi st s

i n t he 7D20 .

Descr i pt i on

Di sabl es 7D20 r esponse t o GET .

Execut es def er r ed command on GET

i nt er f ace message . Onl y one def er r ed

command may be t r i gger ed f r om each

GET . Cl ear s pr evi ous pendi ng def er r ed

commands wi t hout execut i ng t hem.

Responds wi t h def er r ed command t o be

execut ed on next GET i nt er f ace

message .

DT <def er r ed command>

<def er r ed command> : : = OFF ~ HOLD

HOLDNEXT ~ AVE ~ AVEN ~ ENV ~ ENVN

NORMAL



I NI TI ALI ZATI ON GROUP

NOTE

The l ni t i al i i at i on Gr oup i s Bus- uni que .

I NI T

I NI T PANEL

I NI T WAVFRM

I NI T GPI B

REV SEPT 82

Command/ Quer y

TABLE 4- 7 ( CONT)

7D20 Command Set

Cl ear s :

Descr i pt i on

Ful l i ni t i al i zat i on equi val ent t o an I NI T

PANEL, WAVEFORM, GPI B command .

I ni t i al i zes f r ont panel set t i ngs as descr i bed

i n f r ont - panel sect i on .

I ni t i al i zes wavef or m memor i es 1- 6 by

set t i ng t he ver t i cal dat a and ver t i cal

zer o r ef er ence ( VZR) val ues t o zer o and

di spl ay at t r i but es ( VPUP, VPDN, VXPD,

VCMP, HMAG, VS, and REF) t o t he of f

condi t i on .

I ni t i al i zes t he st at us of t he f ol l owi ng

f unct i ons, whi ch af f ect GPI B oper at i on :

Set s :

DT OFF

RQS ON

CER ON

EXR OFF

I NR ON

SYS ON

EXW ON

OPC ON

USER ON

PI D OFF

DEBUG OFF

LONGFORM ON

RECORDI NG OFF

DATA MEMORY: 1

DATA ENCODI NG: BI NARY

DATA I NTERPOLATE: OFF

Event Buf f er

GPI B- 7D20
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SELFTEST

TEST START

TEST

4- 64

Command/ Quer y

CONTI NUE

EXI T

TABLE 4- 7 ( CONT)

7D20 Command Set

TEST MENU

1 ExECUTE SELFTEST

2 i CALI BRNTI ON i

3 # EXTENDED TEST t

4 i CI RCUI T EXERCI SER i

i SERVI CE ONLY t

The 7D20 per f or ms a sel f t est r out i ne t hat t est s 63 ci r cui t modul es . I f a f aul t

condi t i on i s det ect ed, an SRO i s gener at ed wi t h an I nt er nal Er r or st at us byt e . An

event quer y may be used t o det er mi ne t he speci f i c modul e at f aul t . When t he

sel f t est i s compl et e, an SRO and an Oper at i on Compl et e st at us byt e ar e gener at ed .

Upon compl et i on or exi t f r om t he sel f t est r out i ne, t he f r ont panel set t i ngs ar e

r est or ed t o t he st at us pr i or t o sel f t est and t he wavef or m memor y i s i ni t i al i zed .

Descr i pt i on

I ni t i at es sel f t est r out i ne .

Cont i nues sel f t est r out i ne havi ng hal t ed

on f aul t condi t i on .

Same as TEST START .

3857- 325

Exi t s sel f t est r out i ne t hat has hal t ed on f aul t

condi t i on . Wi l l not t er mi nat e an execut i ng

sel f t est .
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CALI BRATI ON GROUP

CAL?

RAMP?

Command/ Quer y

CAL DI SPLAY

DDAC

POSOFF

POSGAI N

RAMP

OFF

REV SEPT 82

TABLE 4- 7 ( CONT)

7D20 Command Set

Y SERVI CE ONLY i

1 . FAST RAMP GAI NWOUNT

8 VERTI CAL DI SPLAY DAC

3 POSI TI ON OFFSET.

4 POSI TI ON GAI N .

6 TEST MENU

CALI BRATI ON

Descr i pt i on

Tur ns f r ont - panel di spl ay cal i br at i on

pat t er n on .

GPI B- 7D20

I ni t i at es ver t i cal di spl ay DAC cal i br at i on

r out i ne .

I ni t i at es ver t i cal posi t i on of f set cal i br at i on

r out i ne .

I ni t i at es ver t i cal posi t i on gai n cal i br at i on

r out i ne .

I ni t i at es f ast r amp cal i br at i on r out i ne .

Tur ns of f sel ect ed cal i br at i on r out i ne .

3857- 326

Responds wi t h cal i br at i on sel ect i on st at us :

CAL DI SPLAY I DDAC I VERTI CAL I

POSOFF I POSGAI N I RAMP I OFF

Responds wi t h f ast r amp cal i br at i on r out i ne

of f set gai n and count val ues :

RAMP GAI N: <gai n>, 000NT: <count >

<gai n> : : <NR2>

<count > : : _ <NR1 >
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SERVI CE REQUEST GROUP

RQS?

CER7

EXR7

I NRl

EXW?

TABLE 4- 7 ( CONT)

7D20 Command Set

NOTE

These Commands and Quer i es ar e al l bus- uni que; t hat i s, no l r ont -

panel equi val ent s exi st .

Commandl nuer y

RQS ON ~ OFF

CER ON ~ OFF

EXR ON ~ OFF

I NR ON ~ OFF

EXW ON ~ OFF

Descr i pt i on

Enabl es/ di sabl es al l ser vi ce r equest f unct i ons

except power - on .

Responds wi t h t he RQS ser vi ce r equest

st at us :

RO. S<onof f >

Enabl es/ di sabl es command- er r or ser vi ce

r eq uest .

Responds wi t h t he CER ser vi ce r equest

st at us :

CER<onof f >

Enabl es/ di sabl es execut i on- er r or ser vi ce

r eq uest .

Responds wi t h t he EXR ser vi ce r equest

st at us :

EXR<onof f >

Enabl es/ di sabl es i nt er nal - er r or ser vi ce

r equest .

Responds wi t h t he I NR ser vi ce r equest

st at us :

I NR<onof f >

Enabl es/ di sabl es execut i on- war ni ng ser vi ce

r equest .

Responds wi t h t he EXWser vi ce r equest

st at us :

EXW<onof f >



OPC1

USER1

PI D ON ~ OFF

PI D1

S RQ1

Command/ Quer y

OPC ON ~ OFF

USER ON ~ OFF

TABLE 4- 7 I CONT)

7D20 Command Set

Descr i pt i on

GPI B- 7D20

Enabl es/ di sabl es oper at i on- compl et e ser vi ce

r equest .

Responds wi t h t he OPC ser vi ce r equest

st at us :

OPC<onof f >

Enabl es/ di sabl es f r ont panel gener at ed

ROS Key ser vi ce r equest .

Responds wi t h t he USER ser vi ce r equest

st at us :

USER<onof f >

Enabl es/ di sabl es pr obe- I D ser vi ce r equest .

Responds wi t h t he PI D ser vi ce r equest

st at us :

PI D<onof f >

Responds wi t h al l ser vi ce r equest set t i ngs :

RO. S<onof f > ; CER<onof f > ; EXR<onof f > ;

I NR<onof f > ; EXW<onof t > ; OPC<onof f > ;

USER<onof f > ; PI D<onof f >

<onof f > : : = ON ~ OFF



GPI B- 7D20

WFMPRE WFI D:

WFMPRE? WFI D

WFMPRE ENCDG:

ASCI I ~ BI NARY

WFMPRE? ENCDG

WFMPRE NR. PT :

820 ~ 1024

WFMPRE? NR. PT

WFMPRE PT. FMT : Y

WFMPRE? PT. FMT

TABLE 4- 7 pONT)

7D20 Command Set

WAVEFORMPREAMBLE GROUP

NOTE

The Wavef or m Pr eambl e Gr oup i s Bus- uni que.

Command/ Quer y ~ Descr i pt i on

NOTE

Wf MPRE commands t hat ar e not used by t he 7D20 wi l l be accept ed as

par t of t he wavef or m pr eambl e or i ndi vi dual l y, but wi l l be i gnor ed. No

er r or or war ni ng wi l l be i ssued. Thi s per mi t s pr eambl e out put s t o be

i nput wi t hout gener at i ng unnecessar y ser vi ce r equest s .

Command i s not used by 7D20 . Dest i nat i on

wavef or m i s set wi t h t he DATA command .

Responds wi t h t he cur r ent sour ce wave-

f or m' s number and i ndi cat es i f i nt er -

pol at i on wi l l be appl i ed t o cur ve

dat a :

WFMPRE WFI D: <wf mi d>

Command i s not used by 7D20 . Dat a

encodi ng i s set wi t h t he DATA command.

Responds wi t h t he cur r ent cur ve encodi ng :

WFMPRE ENCDG: <encdg>

Set s number of poi nt s t o i nput t o 820 ~ 1024 .

Responds wi t h t he cur r ent sour ce

wavef or m' s poi nt s/ wavef or m:

WFMPRE NR. PT: <p/ w>

Command i s not used by 7D20 . Poi nt f or mat

i s f i xed as Y f or mat .

Responds wi t h a poi nt f or mat of Y:

WFMPRE PT. FMT: Y



Command/ Quer y

WFMPRE XI NCR : <x i ncr ement >

WFMPRE? XI NCR

WFMPRE PT. OFF : <poi nt #>

WFMPRE? PT. OFF

WFMPRE XZERO: 0

WFMPRE? XZERO

WFMPRE XUNI T: S

WFMPRE? XUNI T : <xuni t >

WFMPRE YMULT: <y mul t i pl i er >

WFMPRE? YMULT
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TABLE 4- 7 ( CONT)

7D20 Command Set

Descr i pt i on

Set s t i me bet ween poi nt s t o

<x i ncr ement > .

<x i ncr ement > : : = t i me/ di v / 80 poi nt s/

di vi si on f or 820 poi nt wavef or ms .

<x i ncr ement > : : = t i me/ di v / 100 poi nt s/

di vi si on f or 1024 poi nt wavef or ms

Responds wi t h t he t i me bet ween poi nt s of

t he cur r ent sour ce wavef or m:

WFMPRE XI NCR: <x i ncr ement >

Sel ect s t he wavef or m poi nt at whi ch t he

cur sor r eads t i me zer o . Range i s - 150, 000

<_poi nt # <_1023, wher e poi nt 0 i s t he l ef t -

most di spl ayed poi nt on t he wavef or m. An

execut i on er r or war ni ng i s gi ven i f an out of

r ange condi t i on occur s .

Responds wi t h t he t r i gger poi nt # :

GPI B- 7D20

WFMPRE PT. OFF: <poi nt #>

Command i s not used by 7D20 . XZERO i s

f i xed as 0 .

Responds wi t h an XZERO of 0 :

WFMPRE XZERO: O

Set s di spl ayed hor i zont al scal e f act or uni t f or

wavef or ms i nput f r om t he cur ve command .

Responds wi t h XUNI T,

WFMPRE XUNI T: <xuni t >

Set s ver t i cal scal e ( vol t s/ di v) t o <y mul t i pl i er > .

Responds wi t h t he cur r ent sour ce wavef or ms

ver t i cal scal e f act or :

WFMPRE YMULT: <y mul t i pl i er >
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Command/ Quer y

WFMPRE YZERO: <y zer o>

WFMPRE? YZERO

WFMPRE YUNI T : V

WFMPRE YUNI T : <y uni t >

WFMPRE BYT/ NR : 1

WFMPRE? BYT/ NR

WFMPRE BN. FMT : LF

WFMPRE? BN. FMT

WFMPRE BI T/ NR : 8

WFMPRE? BI T/ NR

4- 70

TABLE 4- 7 ( CONT)

7D20 Command Set

Descr i pt i on

Set s Y zer o t o <y zer o> .

<y zer o> : : _ - ( vol t s/ di v x VZR per t i cal

zer o r ef er ence) )

Wher e VZR i s pr i or t o ver t i cal expansi on,

or posi t i oni ng .

Responds wi t h t he cur r ent sour ce

wavef or m ver t i cal zer o :

WFMPRE YZERO: <y zer o>

Set s di spl ayed ver t i cal scal e f act or uni t f or

wavef or ms i nput f r om t he CURVE command .

Responds wi t h YUNI T,

WFMPRE YUNI T : <y uni t >

Command i s not used by 7D20 . Bi nar y

dat a f i el d wi dt h i s f i xed as one byt e .

Responds wi t h a f i el d wi dt h of 1 byt e :

WFMPRE BYT/ NR: 1

Command i s not used by 7D20 . Bi nar y

number f or mat i s f i xed as bi nar y-

f r act i on .

Responds wi t h a number f or mat of bi nar y

f r act i on :

WFMPRE BN. FMT: LF

Command i s not used by 7D20 . Bi nar y

dat a pr eci si on i s f i xed as ei ght bi t s .

Responds wi t h a pr eci si on of 8 bi nar y

bi t s :

WFMPRE BI T/ NR: 8
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WFMPREl CRVCHK

WFMPRE?
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TABLE 4- 7 ( CONT)

7D20 Command Set

Command/ Quer y ~ Descr i pt i on

Responds wi t h bi nar y cur ve t hat

i ncl udes a checksum:

GPI B- 7D20

WFMPRE CRVCHK: CHKSMO

Responds wi t h t he cur r ent sour ce

wavef or m' s pr eambl e:

I f ASCI I :

WFMPRE WFI D: <wf mi d>, ENCDG: ASCI I ,

NR. PT: < p/ w>, PT. FMT: Y, XI NCR : <x i ncr e-

ment >, PT. OFF: <poi nt #>, XZERO: O,

XUNI T: <xuni t >YMULT : <y mul t i pl i er >,

YZERO: <y zer o>, YUNI T : <y uni t >,

I f bi nar y :

WFMPRE

WFI D: <wf mi d>, ENCDG: BI NARY,

NR. PT: <p/ w>, PT . FMT: Y, XI NCR: <x i ncr e-

ment >, PT . OFF : <poi nt #>, XZERO: O, XUNI T :

<xuni t >YMULT : <y mul t i pl i er >, YZERO:

<y zer o>, Y UNI T: <y uni t >,

BYTI NR: I , BN . FMT: LF,

BI TI NR: 8, CRVCHK: CHKSMO,

<encdg> : : = ASCI I ~ BI NARY

<x i ncr ement > : : _ <NR3> = t i me/ di v /

poi nt s/ di v

<poi nt #> : : _ <NR1 >

<x mul t i pl i er > : : _ <NR3> = ver t i cal scal e

f act or

<y zer o> : : _ <NR3> _ - ( VZR . ver t i cal

scal e f act or )

<wf mi d> : : = W<wf m #> I ~ W<wf m #>,

wher e I i ndi cat es i nt er pol at ed dat a .

<x uni t > : : = Capabi l i t y t o be set t o any

one of t he t he 7D20 si ngl e char act er set ,

except f or ( , ) , ( ; ) , or ESC ( escape) .

<y uni t > : : = Same as above . I f x uni t or y uni t

i s set t o " &" , t he 7D20 wi l l i nt er pr et t hi s as a

bl ank uni t or space .
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WAVEFORM CURVE

CURVE?

Command/ Quer y

CURVE <ASCI I cur ve>

<bi nar y bl ock cur ve>

TABLE 4- 7 ( CONT)

7D20 Command Set

NOTE

Wavef or m Cur ve i s Bus- uni que

Descr i pt i on

Loads dest i nat i on wavef or m wi t h

<ASCI I cur ve> .

Loads dest i nat i on wavef or m wi t h

<bi nar y bl ock cur ve> .

<ASCI I cur ve> : : =<ASCI I poi nt >' , <ASCI I poi nt >} . . .

<bi nar y bl ockcur ve> : : =%<bi nar ycount ><bi nar y

poi nt > . . . <checksum>

Responds wi t h t he cur r ent sour ce

wavef or m' s cur ve :

I f ASCI I :

CURVE <ASCI I poi nt >, <ASCI I poi nt >} . . .

I f bi nar y :

CURVE %<bi nar y count ><bi nar y poi nt > . .

<checksum>

<ASCI I poi nt > : : _ <NR2>

<bi nar y count > : : = t wo byt es r epr esent i ng

number of dat a poi nt s +1

<bi nar y poi nt > : : = 8- bi t byt e ( 00 ~ 01

02 ~ . . . ~ FE ~ FF)

<checksum> : : = 2' s compl ement of t he

modul o 256 sum of t he pr ecedi ng bi nar y

dat a byt es and t he bi nar y count but not

t he " %" pr ecedi ng t he bi nar y byt e count .



WAVEFORM PREAMBLE AND CURVE

NOTE

Wavef or m Pr eambl e and Cur ve i s Bus- Uni que

WAVFRM7

DATAl ENCDG

Command/ Quer y

DATA ENCDG:

ASCI I ~ BI NARY

DATA I NTERPOLATE :

ON ~ OFF

DATAl I NTERPOLATE

DATA MEMORY: <wf m #>

DATA? MEMORY

DATA?

REV SEPT 82

TABLE 4- 7 ( CONT)

7D20 Command Set

Responds wi t h

Descr i pt i on

<pr eambl e><cur ve>

<pr eambl e> : : = r esponse t o WFMPRE?

<cur ve> : : = r esponse t o CURVE?

Set s encodi ng f or t r ansmi ssi on of

wavef or m dat a f r om 7D20 as bi nar y

or ASCI I .

Responds wi t h cur ve dat a encodi ng f or

wavef or ms t r ansmi t t ed f r om 7D20 :

DATA ENCDG: <encdg>

Set s 820 t o 1024- poi nt i nt er pol at i on mode

f or al l Ext ended Real - t i me

Wavef or ms t r ansmi t t ed f r om 7D20 .

Responds wi t h st at us of i nt er pol at i on

mode:

DATA I NTERPOLATE: <onof f >

Set s memor y dest i nat i on and sour ce f or

al l wavef or m dat a t r ansmi ssi on t o and

f r om 7D20 .

Responds wi t h sour ce/ dest i nat i on f or

wavef or m dat a t r ansmi ssi on :

DATA MEMORY: <wf m#>

Responds wi t h dat a command st at us :

DATA ENCDG: <encdg> ; DATA

I NTERPOLATE : ON I OFF

DATA MEMORY: <wf m#>

<encdg> : : = ASCI I ~ BI NARY

<wf m#> : : =1 ~2~3~4~5~6

GPI B- 7D20
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READOUT/ TEXT

TEXT " t ext "

TEXT?

Command/ Quer y

TABLE 4- 7 ( CONT~

7D20 Command Set

NOTE

Readout / Text i s Bus- Uni que .

Descr i pt i on

Di spl ays t ext i n cent er 12 l i nes of CRT . See

di scussi on on TEXT command ear l i er i n

t hi s sect i on .

Responds wi t h t he cent er 12 l i nes of

di spl ay t ext :

TEXT " di ne 3><CR>di ne 4>

<CR>di ne 5><CR> . . .

di ne 12><CR>di ne 13>

<CR>di ne 14><CR>"

di ne 3> : : = t hi r d l i ne of di spl ay

di ne 4> : : = f our t h l i ne of di spl ay

di ne 13> : : = t hi r t eent h l i ne of di spl ay

di ne 14> : : = f our t eent h l i ne of di spl ay

NOTE

A doubl e quot e j " " J wi t hi n a l i ne must be sent as t wo doubl e quot es j " ' ' " J .

RDOUT7 Responds wi t h t he f our l i nes of r eadout :

RDOUT " di ne 1 ><CR>di ne 2>

<CR>di ne 15><CR>

di ne 16><CR>"

<CR> : : = car r i age r et ur n



PROGRAMMI NGAI DS

SET?

HELP?

DEBUG ON ~ OFF
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TABLE 4- 7 ( CONT)

7D20 Command Set

NOTE

The f ol / owi ng commands and quer i es ar e bus- uni que.

Command/ Quer y ~

	

Descr i pt i on

Responds wi t h t he 7D20' s I D:

<r om> : : = 2 char act er ROMver si on

<pat ch> : : = 2 di gi t PATCH r evi si on

<ch1> : : = r esponse t o CH1?

<ch2> : : = r esponse t o CH2?

<t r i g> : : = r esponse t o TRI G?

<hor z> : : = r esponse t o HORI Z?

<di sp> : : = r esponse t o DI SP?

<csw> : : = r esponse t o CSW?

<aqr > : : = r esponse t o AQR?

<cur s> : : = r esponse t o CURS?

Responds wi t h a l i st of al l val i d

command header s :

GPI B- 7D20

I D TEK/ 7D20, V81 . 1, <r om> . <pat ch>

Responds wi t h t he f r ont panel set t i ngs :

<ch1> ; <ch2> ; <hor z> ; <aqr > ; <csw> ; <di sp> ;

<t r i g> ; <cur s>

CH1, CH2, TRI GGER, HORI ZONTAL,

DI SPLAY, COPY, CSW, AQR, CURSOR,

STORE, RECALL, DT, I NI T, TEST, CAL,

RQS, CER, EXR, I NR, EXW, OPC,

USER, PI D, SRQ, WFMPRE, CURVE,

DATA, WAVFRM, TEXT, DEBUG,

RECORDI NG, LONGFORM

Tur ns on debug opt i on . Commands ar e

di spl ayed i n t he or der of occur r ence on t he

scr een ar ea nor mal l y used by t ext

commands and menus . A command or quer y

t hat f ol l ows an EOI wi l l cl ear t he t ext ar ea

bef or e i t i s di spl ayed. I f an er r or occur s, t he

er r oneous i t em i s di spl ayed, f ol l owed by t he

16- bi t er r or code descr i bi ng t he t ype of

er r or . Cont r ol char act er s ar e di spl ayed

as " " @' " . Lower case char act er s ar e di spl ay-
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DEBUG ON I OFF ( cont )

DEBUG?

LONGFORM ON OFF

LONGFORM?

Command/ Quer y

RECORDI NG ON OFF

RECORDI NG?

4- 76

TABLE 4- 7 ( CONT)

7D20 Command Set

Descr i pt i on

ed as upper - case char act er s . An EOI i s

di spl ayed as an excl amat i on mar k ( ! ) . ASCI I

wavef or m t r ansmi ssi ons ar e di spl ayed,

bi nar y wavef or m t r ansmi ssi ons ar e not .

Responds wi t h t he debug st at us :

DEBUG<onof f >

Af f ect s r esul t s when quer yi ng r esponse t o

ei t her r ecei ve l ongf or m or shor t f or m of

Command or Quer y .

Responds wi t h t he LONGFORM st at us :

LONGFORMON or LO OF

By usi ng a cont r ol l er and t he RECORDI NG

command, i t i s possi bl e t o get l onger r ecor d

l engt hs . The RECORDI NG mode wor ks onl y

f r om 100 mS/ di v t o 20 S/ di v, i ncl udi ng EXT

cl ock mode . I n t he ot her t i me/ di v r egi ons,

RECORDI NG wi l l have no ef f ect . RECORDI NG

may be used wi t h any acqui r e mode, and wi t h

t he nor mal , AVE and ENV, acqui r e t ypes.

RECORDI NG al l ows t he user t o r ead out

poi nt s usi ng a CURVE? command, 1 k at a

t i me . The wavef or ms appear t o r ol l acr oss t he

scr een, j ust as i n non- RECORDI NG mode, but

ever y t i me 1024 new poi nt s have been

acqui r ed t hey ar e copi ed i nt o a RAM buf f er

accessi bl e vi a t he CURVE? command . Ther e i s

a separ at e buf f er f or each channel . The user

knows i t i s t i me t o do t he next CURVE?

command, when an OPC ser vi ce r equest ( 66

or 82) i s pr oduced by t he 7D20 . I f t he user

r ecei ves t he ser vi ce r equest bef or e t he 1024

poi nt s have been r ead out f r om t he CURVE?,

t hen an over r un condi t i on has occur r ed, and

ei t her t he cont r ol l er needs t o t ake l ess t i me t o

r ead i n t he cur ve, or you shoul d use a sl ower

t i me/ di v .

Responds wi t h RECORDI NG st at us :

RECORDI NGON or RECORDI NGOFF
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I NTRODUCTI ON

SAMPLE PROGRAMS

The f ol l owi ng pages cont ai n sampl e pr ogr ams t hat may be used i n t he desi gn of

pr ogr ams t hat f i t t ask- r el at ed appl i cat i ons and speci f i c r equi r ement s wher e a 7D20

i s used . The pr ogr ams ar e set up f or bot h a Tekt r oni x 4050- ser i es and 4041

cont r ol l er . Al so, t he pr ogr ams ar e di vi ded i nt o t wo cl asses, oper at i ons and

appl i cat i ons . Each of t he pr ogr ams consi st s of f our par t s : I nt r oduct i on, Remar ks,

Pr ogr am, and Comment s, wher e each appl i es .

SAMPLE PROGRAM LI ST

4050- Ser i es Oper at i ng Pr ogr ams

1 . Text Gener at i on : 4050- Ser i es t o 7D20 .

2 . Tr ansf er t ext t o Cont r ol l er .

3 . Tr ansf er Wavef or m Dat a t o Cont r ol l er - ASCI I f or mat .

4. Tr ansf er Wavef or m Dat a t o Cont r ol l er - bi nar y f or mat .

5 . Tr ansf er Wavef or m Dat a t o 7D20- ASCI I f or mat .

6. Tr ansf er Wavef or m Var i abl es and Ar r ays t o 7D20 .

7. Quer y r out i ne .

8. I mpl ement and st or e 7D20 set t i ngs .

9. Quer y f unct i ons .

10. Pr i nt Pol l st at ement .

4050- Ser i es Appl i cat i on Pr ogr ams

1 . Event Capt ur e .

2 . St or e 7D20 set t i ngs on Magt ape .

3 . SRQ Decodi ng Rout i ne.

4041 Oper at i ng Pr ogr ams

1 . ASCI I St r i ng Ar r ay Wavef or m Tr ansf er t o cont r ol l er .

2 . ASCI I St r i ng Ar r ay Wavef or m Tr ansf er t o 7D20 .

3 . Bi nar y Numer i c Ar r ay Wavef or m Tr ansf er t o cont r ol l er .

4 . Bi nar y Numer i c Ar r ay Wavef or m Tr ansf er t o 7D20.

5 . Out put 7D20 Fr ont - panel Set t i ngs- St r i ng Ar r ay .

6 . I nput 7D20 Fr ont - panel Set t i ngs- St r i ng Ar r ay .

7 . Set t i ng t he 7D20 t o Remot e .

8 . Set t i ng t he 7D20 t o Local .

9 . Text Tr ansf er : 7D20 t o Tape .

10 . Text Tr ansf er : Tape t o 7D20.

11 . Text Gener at i on: cont r ol l er t o 7D20 .

4041 Appl i cat i on Pr ogr ams

1 . SRQ Handl er

2 . St or e and Recal l Fr ont - panel Set t i ngs .

3 . Event Capt ur e .
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4050- Ser i es Oper at i ng Pr ogr ams

1 . Text Gener at i on : 4050- Ser i es t o 7D20 . Thi s pr ogr am di spl ays t ext

i nf or mat i on on cr t di spl ays of 7D20 si gnal s . By means of t hi s pr ogr am, dat es,

sampl e number s, oper at or names, et c . , may be ent er ed . The 4050 const r uct s an

ASCI I st r i ng t hat consi st s of i ndi vi dual l i nes of t ext t hat ar e t o appear on t he

osci l l oscope cr t . The l i nes of t ext ar e separ at ed by a car r i age r et ur n char act er .

REMARKS :

1913 REM + 7RRNSf EP. TEXT f P. i uN 4i 35G 7e1 7Di f 3 CP. T

I I C3 REN x R= 7AZG GPI P AEVI CE AAARESS

YLG p, EH +

13c3 REM x UNI T I S 35 CHRP. RCTEP. : . 4 PER LI NE CF TEXT

1413 P. EN ~ UNI T Of APPROXI NR7ELY I GC3 CNRRRCTERS TO7RL

I ~( 3

	

P. EH

	

+

1513 p, EM ~' Fi ) I LA TEXT I N STA. I NG T8

PROGRAM:

170 A=z0

1H0 ON SRS THEN 500

190 DI M Tf ( 12i 36)
200 PRI NT " I NPUT TEXT AS I T I S TO HE DI SPLAYED ON 7D28"

210 PRI NT " <5PACE><RETURN>FOR A BLANK LI NE"

220 PRI NT " <RETURN> ONLY TO END I NPUT"

230 L=0

240 T=8
250 Tf =CHR( 34)
260 Qf =TE

z7s cf =CHR( 13)
280 FOR I =1 TO 12
290 PRI NT " __

300 I NPUT Lf

310 I F LEN( Lf ) <1 THEN 460

320 I F LEN( Lf ) +LEN( Cf ) >36 THEN 390

330 L=LEN( Lf )

340 T=T+L
350 I FT>100 TFI EN 410

360 Tf =Tf kLf
378 Tf =Tf kCf

380 GO TO 450

398 PRI NT " TOO MANY CHARACTERS, RE- ENTER LI NE"

400 GO TO 290

410 PRI NT " TEXT EXCEEDS 100 CHARACTERS HV" , T- 100

420 PRI NT " RE- ENTER LI I ~ TO CONFORM TO LI MI TS"

430 T=T- L

440 GO TO 290

450 NEXT I
460 S=0
470 Tf =Tf l , l af

4H0 PRI NT a' l A : " TEXT" , Tf

490 END
500 POLL D, S; A

510 RETURN

4- 78
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COMMENTS:

17ut SET 7D20 GFI E DEVI CE ADDkE55

18t h ENABLE SRQ HANDLER AT LI NE 470
19Ct DI MENSI ON TEXT STRI NG T4
104t - 21Rt FkI NT I NSTRUCTI ON SET

230- 270 I NI TI ALI ZE VARI ABLES
28t a LUOF COUNTER FOR TWELVE LI NES OF TEXT
290 PROMPT THE USER TO ENTER ONE LI NE OF TEXT
304 I NPUT ONE LI NE OF TEXT
TzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" 10 CHECk~ FOR LAST LI NE OF TEXT

320 CHEL' k : FOk LI NE THAT EXCEEDS LEGAL LENG~i H
3ut - 350 CHECk ; FOk TOTHL TEXT LENGTH LESS THRN 100 CHAk

3bRt AUD CURRENT LI NE TU FREVI UUS TEXT I N TS

37f d HDD CARkI AGE RETURN TO END OF LI NE
3Gkv JUMP TU LI NE 454t
390 FRI NT ERROk MESSAGE
4kNet JUMF TO LI NE 190

410- 420 FRI NT ERkOR MESSAGE
44l =t JUMF TO LI NE 29Qt
45ks ENU OF I UOF

46k~ CLEAk S~i ATU5 FLAG
47us ADD QUOTATI ON MARY' TO END OF TEXT STRI NG

48kt FREFRkE THE 7D14t TO ACCEFT TEXT I NFORMATI ON AND
SEND THE TEXT STRI NG

49u" "" STOF

500 SERI AL FOLL THE 7l l 20 : S=STHTUS BYTE
51kt RETUf , N FkOM SRQ HANDLI NG ROUTI NE



GPI B- 7D20

2 . Tr ansf er t ext t o 4050- ser i es . Thi s pr ogr am causes t he cont r ol l er t o r ead t he

f our l i nes of r eadout dat a and any t ext t hat appear s on t he 7D20 di spl ay . The f our

l i nes of r eadout ar e each assi gned t o an ASCI I st r i ng f or pr oper pl acement when

pr i nt ed on t he cont r ol l er gr aphi cs di spl ay .

REMARKS :

Si 3i 3 p, EM ~ 7RRNSFEP. TEXT FRUM i A21a AI 6PLA% 70 4i 3$i a

7713 R, EM +`

PROGRAM:

130 A=z9

140 ON SRQ THEN 309

145 WHVTEe' ~29 :

15H DI M Tf I 299)

169 PARE
170 PRI NT 9A: " RDOUT?"
189 I NPUT a' I A : Af , Hf , Cf , Df

190 PRI NT Af
260 PRI NT Hf
205 FOR I =1 TO 12

210 PRI NT a' I A : " TEXT?"
220 I I ~UT s' TA : Tf

230 PRI NT Tf

250 DELETE Tf
269 F~XTI

270 PRI NT Cf
280 PRI NT Df

290 END
300 POLL D, 5 ; A
310 RETURN

COMMENTS :

I ~~N SET 7D2u~ GPI H DEVI CE ADDRESS
14f e ENRHLE 5R0 HANDLER AT LI NE 27k1
I St i F DI MENSI ON THE TEXT ARRAY
1bk~ PRC, E THE GRAf HI C5 DI SFLAY
17f d REOUES" 7 THE ?D2N' S READOUT DATA
1Hkv I NPUT EACH LI NE OF READOUT I NTO A SEFARATE STRI NG
19ut PRI NT THE FI RS" f LI NE OF REAl l OUT
4R19F PRI NT " f HE SE- COND LI NE I JF READOUT

2u~5- 26k7 I I VFU" f AND FR1NT THE i 2 LAVES OF TEXT
17gt PRI NT THE THI RD LI NE OF REAl l OUT
28ks FRI NT THE FOURTH LAVE OF READOUT

29k~ STOP
~: ut ; f SERI AL POLL THE ZD2k7 ; S=STATUS EVTE
~1v RETI JRN FROM SRU HANDLI NG ROUTI NE



3 . Tr ansf er Wavef or m Dat a t o Cont r ol l er - ASCI I f or mat . usi ng t he ASCI I

f or mat , t r ansf er r i ng dat a f r om t he 7020 t o t he cont r ol l er i s r el at i vel y si mpl e . Once

t he st r i ng ar r ays ar e di mensi oned, al l t hat i s l ef t i s t o i nput t he wavef or m pr eambl e

and cur ve i nf or mat i on .

REMARKS :

1( 313 p, EM + TRRNSFEP. WRVEf i ~P, M FRC~H MEMOP. % Y TO 9L3$( 3 RSCI I :: TRZNGS

SSC3 P. EM + A=?DLi 3 7) EVI CE RDDRE~+S

12G p, EM +

1313 p, £M +' I NPU7 WR( JEF( P, M PP. ERMRLE ZN7O ASGI I STRI NG PS

14L3 p, EM ~ I NPUT WAUEFCnP. M CURVE I NTO A~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" CI I STP. ZNG WS

PROGRAM:

i s0 A=zO

160 pJ SRQ TFI EN 260
170 DI M Pf ( 200) , Wf ( 7000)

l a0 5=0
190 PRI NT a' l A: " DATA ENCDG: ASC"
200 PRI NT aA: " DATA MEN: 1"

210 PRI NT BA: " WFMPRE?"
220 I NPUT a' I A : Pf
230 PRI NT a` I A : " CURVE?"

240 I NPUT a1A: Wf
250 END
260 POLL D, S; A
270 RETURN

COMMENTS:

SSFS SET ?D2t i ~ GFI E DEVI CE ADDRESS

16u1 ENAL~LE SRU HANDLER AT LI NE 26Rt
i ?uY DI MENSI ON ASCI I STRI NGS F' b ANU Wf

1Sv~ CLEAR STATUS FLAG
19u~ " FELL l " HE ?D21e7 TU SEND ASCI I ENCODED DATR

2kN: ~ SELECT THE ?D2v~ WAVEFURM MEMORY f U EE READ

21k1 REQUEST " f HE WAVEFURM PREAMDLE DATA

22u1 I NPUT AND S~TCI RE " f HE FREAMELE DATR I N STRI NG f f

' ~. ' 4f REQUEST THE WAVEFURM CURVE I NFORMATI ON

24ui I NPUT AI VD STORE THE CURVE DATA I M STRI NG Wf

25u1 STUF
26FV SERI AL FULL THE ?I T2F : S=STATUS EYTE

2?u~ RETURN FRUI 1 SRQ HANDLI NG ROUTI NE
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4 . Tr ansf er Wavef or m Dat a t o Cont r ol l er - bi nar y f or mat . Al t hough i t i s

much mor e si mpl e t o t r ansf er dat a i n ASCI I f or mat , t he bi nar y f or mat i s much

f ast er . The 4050- ser i es cont r ol l er s can i gnor e or st r i p of f ASCI I char act er s when

r eadi ng dat a i nt o var i abl es and ar r ays . I t may somet i mes be necessar y, however , t o

r et ai n t hi s ASCI I - encoded dat a . I n l i nes 330- 340 of t he pr ogr am bel ow, t he por t i on

of t he cur ve dat a t hat consi st ed of ' CURVE WF~V1# ° k' was saved by speci f yi ng ' ° ~' as

an al t er nat e del i mi t er f or t he cont r ol l er . A r out i ne f or checksum er r or det ect i on i s

al so i ncl uded t hat i s not aut omat i cal l y done by t he cont r ol l er . Thi s r out i ne compr i ses

l i nes 380- 410 .

REMARKS:

PROGRAM:

COMMENTS :

4- 82

I L3i 3 p, EM + TP, RNSFEP, MRl ) EFORM f P, OM MEMOP. % I T( % I ca50 VRP. I RALES 3 RP. RR%
I I O REM ~' R= 7A2La GPI P AEVI Cf RAAP, E. : , S

Y2L3 P, EM +

l 3i a p, EM + I NPR7 NR( ) EFC~A. M PP, ERMBLE I NTO URp. I RHLES: M . N . X, P . i . %
I d9 REM +'

	

N=MAVEFOP. M NL) MAEP,

I 5L3 REM +'

	

N=POI NT: l MRUEFCl RM

I GC~ REM +

	

X=NOR. I ZONTAL I NCREMENT

Si i a p, EM +

	

P=POI NT OFFSET

I t i i 3 REH . x

	

~=VER, 7I CAL eEP, Cn

l 9i a p. EM +

	

%=( 1ER77CRL MULTI PLI ER

2i 3t a p, EM ~ I NPUT MAVEf RRM Cl t p, ( i E I NTO RRA. AY : C
2113 p, EM +

220 ON SRQ THEN 420
230 A=20
24H S=0
260 PRI NT 8A: " DATA ENCDS: BI N"
270 PRI NT a' l A : " DATA MI EMORV : 1"
2H0 PRI NT 8A: " WFM~?"

290 I NPUT a" I A : W, N, X, P, Z, Y
300 DI M C( N) , I ( 9)

` i 10 PRI NT a' ) A : " CURVE?"
320 WHYTE a' ) A+64 :
330 RBVTE I

340 RHYTE C, CO
350 WHVTE x` 195 :
360 AI =SUMf C) +I ( 9) +I ( B)
370 A1=A1- 256f I NT ( A1/ 256)

380 A1=256- A1
390 I F ABS[ CO) =A1 THEN 410~~
400 PRI NT " CHECKSUM ERROR"

410 END
420 POLL D, L ; A
430 RETURN

220 ENABLE SRQ HANDLER HT LI NE 42k7

231i t SET 7D2l i t GPI B DEVI CE Al l DRESS

240 CLEAR STATUS FLHG

26! ] REQI JEST BI NARY ENCODED DATA FRCI M THE 7D20

270 REQUEST WAVEFORM REGI STER 1 HS OATH SOURCE

2Gf et REQUEST WAVEF( : I RM F' REAMPLE UHTA

29ut I NPUT HNl l STORE PRERMBLE DATA I N VARI ABLES

30yt DI ME- NSI UN ARRAYS FOR CURVE DATA

' 3. 10 REQUEST WAVEFURM CURVE DHTH

321U HSSERT ATTENTI CI N HT 7G2et ADDRESS

3zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"3ut I NPUT CURVE

	

ANU EYTE COUNT

' 4! a I NF' I J~i CURVE DATA AND CHECKSUM

350 HSSERT UNTHLK Hl " 7G2l i t HDDRESS

~. 61) - 4ul kt C; UMf - ' UTE CHECKSUM AND GHECk: : FOR EF: ROR

410 STOP

420 : i ERI HL FULL TI i EN 7D2uh S=STATUS BYTE

430 RETI JRN FROM SRQ FI HNDLI NG ROUTI NE
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5 . Tr ansf er Wavef or m Dat a t o Cont r ol l er - ASCI I f or mat . I n t hi s pr ogr am,

i t i s assumed t hat ASCI I st r i ngs PS and WS al r eady cont ai n wavef or m pr eambl e and

cur ve dat a .

REMARKS:

133 REM + TP. RNf PER WRt ! EFORM RND PP. ERMHLE f RUM 435i a RSf. I I ~: 7KI NGS

I l 3 REM ~ TV 7DZ3 WRl ! EPGP. M A, EG1: 3Tf P. Y

. 73 REM + WRl l EFURM PP, ERMRLE I : i I N ~TRI f G P8

133 N. EM ~ CURVE DRTR I _°zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" I N S7N, I NC" W8

143 REM + R=- ". ' : 9LLb GPI N DE( ! I C' E Rl l DRE55

PROGRAM:

l se A=2e
160 ON 5RQ THEN 218

170 PRI NT a' 1A: " DRTA MEMsl "

180 PRI NT a' ~A : Pf , Wf
200 END

210 POLL D, SI A
220 RETURN

COMMENTS:

150 SET 7D2k~1 GFI A DEVI CE ADl l RESS

1681 ENAALE SRD HANDLER RT~ LI NE 2i k1
170 SFECI PY DATA MEMORY 1 HS DESTI NHTI UN

18f e1 SEND THE f REAMALE STRI NG Pf
190 SEND T' HE CURVE STRI NG Wf
2R11e STOP

2i kWi ERI AL FDLL THE 7D20 : S=STHT~US AYTE
220 RETI JRN FRDM SRD HANDLI NG ROUTI NE
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6 . Tr ansf er Wavef or m Var i abl es and Ar r ays t o 7D20 . To t r ansf er

wavef or ms f r om t he cont r ol l er t o t he 7D20, t he Wavef or m pr eambl e and cur ve

i nf or mat i on must be r econst r uct ed t o i ncl ude t he ASCI I char act er s t hat wer e

pr evi ousl y st r i pped away by t he cont r ol l er .

REMARKS:

10 P. EM +' 7P, RN: FEP. WA<%EFORM RNA PRERMFLE FR! i M 4L35L3 ( l RRI RFLEE°zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

1i 3i 3 REM + ANA AP, P, RY 70 7A:. " La WAVEf Cl P" M P. E6I : TEP, i l l

Sl i a REM +' R= : A2i 3 GPI F Af ( l I CE AAAREt " " S

I ~L3 kEM +

1313 REM + WR<%EPREAMFLE CCl NSI 5Tf" OF THE FOLLOWTh' G=

14c' ) A. EM +

	

W=WR( l EFORM NUMF. EP.

I Gi s p, EM f i

	

N=POI NT ; ."" l WA( %EFORM

SGLa p, EM +

	

X=HORI ZLl NTRL I NCREMENT

Y7L1 P, EM +'

	

P=POI NT OFFGE7

1 " i 3 REM ~

	

Y=VERTI CAL MULTI PLI ER

19La REM +

	

Z=VERTI CAL ZEP, O

ZL3L3 REM >~ WRVEFOA, M CLI RI t E ARTR I S STOp" EA I " ARF. AY " f " '

21L3 p, EM + CLl CLNTAI N: i CNECAt " L! M

PROGRAM:

239 A=29

249 ON SRQ THEN 439

259 5=9

269 REM i BUI LD WAVEFORM PREAMBLE

279 Wf =STR( W)
289 N4=STRl N)
299 Xf =STR( X)

399 PS=STR( P>
319 Y4=STR( Y)
329 Z4=STR( Z)

339 REM t SEND WAVEFORM PREAMBLE

349 PRI NT x' 1A : " WFMPRE WFI D: W" ; WS; " , ENCDS: BI NARV, NR. PT : " ; NS;

359 PRI NT x' l A : " WFMPRE PT . FMT : V, XI NCR: " ; XS; " , PT . OFFs" ; P4 ;

369 PRI NT x" 1A : " WFMPRE XZERO: 9, YMULT : " ; Yt ; " , VZERO: " ; Z4 ; " , HYT/ NR: 1" ;

379 PRI NT x" l A : " WFh~RE BN. FMT : LF, HI T/ NR: B, CRVCHK: CHK5M9"

389 REM Y SEND CURVE I NFORMATI ON

399 WHYTE a" 1A+64 :

499 WHYTE x' 1A+32 : I
419 WHYTE x' 1A+32 : C, C9

429 WHYTE x` 163, 95 :

439 POLL D, S; A
449 RETURN

COMMENTS :

23ut SET 7D2uT GPI B DEVI CE ADDRESS

24ut ENAPI _E SRU HANDLER AT LI NE 43f t

: gut CLEAR STATUS FLHG

26kt - ~~' 2kt CONVEf 2T VARI ABLES TO STRI NG VARI ABLES

~: 4ut - 371Zt CONSTRUCT AND SEND WAVEFORM PREA( 9ELE STRI NG

' 9t a ASSER" f ATTENTI ON AT 7D2f es ADDRESS

4Rf ut SEND CURVE ' f. AND BYTE COUNT TO 7D2u" 3

41ut SENl l CURVE AND CHECk : SUM DATA TO 7D2N

42f 2t ' i ET 7D2ut " f 0 UNTALk: , UNLI STEN STATE

4~L~ SERI AL POLL THE 7D21D: S=STATUS BYTE

44r a RETURN FROM SRU HANDLI NG ROUTI NE



7 . Quer y Rout i ne . I n t he quer y r out i ne, t he par amet er s t o be checked ar e sent

over t he GPI B, f ol l owed by a quest i on mar k t o i ndi cat e a quer y . The 7D20 wi l l t hen

r espond wi t h i nf or mat i on t o sat i sf y t he quer y .

REMARKS :

St at 1 A. EM . ~ 7X7L~ P. Oi ~TI Nf RETLI P. N~: TXE Fp, ONT PANEL CzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ETTI NGS f ROM

I l P+ REM +' THE 7ALt a AND : ~TVP, E_° °" THEM I N RN Rb' CI I STP. I NG .

13t a p, EM + ~: E777NGf ARE STCi P, ED I H 53

1413 REM + A= 7D2t a GPI F JI c" VI GE RTI DRE_° " ~"

PROGRAM:

l se A=20

160 I Xd SRQ THEN 210

170 DI M Sf ( 600)

180 PRI NT a" 1A : " SET?"

190 I NPUT a' I A : Sf

195 PRI NT Sf

200 END

210 POLL D, S; A

220 RETURN

COMMENTS:

1' ~0 SET 7D20 Gf I E DEVI CE ADDRESS

16Q~ ENAELE Sf Q HANDLEf AT LI NE 21R~
170 DI MENSI ON STRI NG Sf

1G4~ REQUEST FRONT FANEL SET~i I NGS

190 I NPUT RND STURE 5ET" PI NGS I N STRI NG SS
1' ?v DI SFLAY SET" PI NGS CUNTRULLER

2u} L" 7 5TUF
210 SERI AL FULL THE 7D2R~ : S=STAI " US FYTE

22k~ RETURN FROM 5RQ HANDLI NG ROUTI NE

GPI B- 7D20
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8 . I mpl ement and st or e 7D20 set t i ngs . I n t hi s pr ogr am, i t i s assumed t hat a

gr oup of set t i ngs have been st or ed i n st r i ng SS, usi ng t he SET? quer y . When set

over t he GPI B, t hese set t i ngs ar e aut omat i cal l y i mpl ement ed, t hen st or ed i n one of

t he si x 7020 memor y l ocat i ons .

REMARKS :

Y( 3( 3 REM ~ TNI S PROGRAM S70REf A S7P. I NG OF FRONT PANEL SETTI NGS

YY( ' I P, EM +' I N ANY ONE OF THE 7D2L3' E. G FRONT PANEL MEMOP, Y Li WRTI GN: =zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

Y3ca REM + R= i AZ( 3 GPI A AEVI CE Rl l DRES5 f E77I NGS ARE STOP. EA I N

Y40 P, EM +' STRI NG _° " S

YS( 7 REN +

PROGRAM:

155 A=28

160 ON SRQ THEN 230
170 PRI NT " I N WHI CH MEMORY LOCATI ON DO YOU WANT TO"

180 PRI NT " STORE THE SETTI NSS( 1- b) ?"

190 I I ~UT L
200 PRI NT a' ~A : 5f

210 PRI NT a' SA : " STORE " , L
220 END
230 POLL D, S; A

240 RETURN

COMMENTS:

15~ SET 7l l 2ut GPI P DEVI CE ADDRESS

16k~ El JABLE Sk0 HRNDLER AT LI NE 23Q7
17ut - 18ut FRUMFT FUk USER I NPUT

19k~ I NPUT NUMEEk OF 7D2u~ SETTI NGS REGI STEF:
' ~ki l =1 SEND FRONT FANEL SETTI NGS STORED I N STRI NG Sf

21L3 STORE THE 5ETTI NSf I N THE DESI f NATED REGI STER

22uf STOF
2=F3 SERI RL FOLL THE 7D2F~ : S=STATUS EVTE

24u~ kETUFN FROM SRL1 HANDLI NG kOUTI NE



9 . Quer y Funct i ons . Thi s pr ogr am per mi t s t he user t o quer y a number of 7D20

f unct i ons, such as f r ont - panel set t i ngs, cur sor st at us, event s, and acqui r e modes . A

r out i ne i s i ncl uded i n t he pr ogr am t hat ensur es t hat t he quer y i s l egal .

REMARKS:

St 3t 3 N, EM ~ THI S PROGF. RM I t s A GENEA. RL PL) P. POSE CI Ct EP, Y P, Di ) 7I NE

11t 3 P, EM + I T DETEP. MI NES THE S7RTCr ;:. OF VRRI OU~. PAP. RMETERS OF

1213 HEM ~ THE 7D2t 3 RND PRI NTS' THE P. ESPi N~E OF THE I NSTP. L%MENJ

13( 3 REM +~ TO ANY ONE Gf A Nl l MHER OF t I UERI ES ON THE 4t 3,°, t 3

14t 3 P, EM + GA. RPHI C DI S" FLAY WHEN R f LLL S7P. I NG I S I NPC) T, THE

SSt 3 P. EM + f RCi GP. RM WI LL TERMI NATE .

. Y5t 3 REM + R= 7D2i 3 GPI D DEVI CE RUDRES: s

PROGRAM:

ve A=ze

180 ON SRQ THEN 338
190 PRI NT " WHI CH OF THE FOLLOWI NG QUERI ES WOULD YOU LI KE TO MAKE?"

200 PRI NT " "
210 PRI NT " CHI , CH2, TRI G, HORI Z, DI SP, CSW, AQR, CURS, COpRD, DT, SRQ, EVENT, "

220 PRI NT " ALLEV, ENQTY, I D, SET, HELP. "

230 I NPUT Qf
240 I F LEN( Qf ) <1 THEN 320

250 Cf =CHR( 63)

260 Qf =Q4&Cf
270 PRI NT ~A: Qf

280 I NPUT a` I A: RS

290 PRI NT R4
300 PRI NT " NE) ( T QUERV"
310 GO TO 230

328 END
330 POLL D, S; A

340 I F S<>96 THEN 370
350 PRI NT " I LLEGAL CND"

360 GO TO 300
370 RETURN

COMMENTS:

17k3 SET 7D2k1 GFI E DEVI CE ADDRESS

i Skl ENAELE SRO HANDLER AT LI NE 330

190- 220 LI ST AVAI LABLE QUERI ES UN L. ' RAFHI C DI SPLAY

23u1 I NFI JT~ DESI RED QUERY

24k1 I F NU QUERV REQUESTED, GU TU END

25u1 LUAU STRI NG Cf WI TH R~QUESTI DN MARY

2661 ADD STRI NG Cf TD STRI NG Qf

276: 1 SEND THE QUERV TU THE 7D20

280 I WFUT THE RESf UNSE TO THE QUERY

2913 PRI NT THE RESFUNSE CODE ON THE GRAPHI CS UI SFLAY

3k1k1 PROMFT THE USER FUR THE NEXT QUERY

31kt DU I T AGAI N

320 STUf

~zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" 3k1 SERI AL FULL THE 7l l 2k1 : S=STATUS EYTE

34kv CHECK: FOR I LLEGAL QUERY CUMMAMl l

350 FRI NT~ ERRUR MESSAGE

~. =6k1 LE" C THE I JSER ENTER A NEW QUERY

. ' . 7v1 RETLJRN FROM SRQ HANDLER ROUTI NE

GPI B- 7D20
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10 . Pr i nt Pol l St at ement . The cont r ol l er wi l l r ead t he st at us byt e gener at ed by

t he 7D20 on an SRQ and pr i nt t he appr opr i at e phr ase t hat descr i bes t he SRQ. I n a

4050- ser i es pol l st at ement , one must speci f y t he addr esses of al l t he i nst r ument s

t hat ar e t o be pol l ed . Shoul d an i nst r ument t hat i s not pol l ed gener at e an SRQ, t hat

SRQ coul d pr event execut i on of t he pr ogr am unt i l i t i s cl ear ed by a pol l st at ement .

REMARKS:

PROGRAM:

COMMENTS:

4- 88

I t 3i 7 REM +~ 7N7: l ° R, UGP. RM I S R FR: i I C SR, CI NRNDLEA, RNA DECOAER"

SYi a REM ~ f ( i R 7NE 7DLl a .

I : cJ REM + R= ~D1t a Gf I F DEVI CE RDDR, ELzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ~~
I dt J P. EM +

140 A=20

150 ON SRQ THEN 170

160 END

170 POLL D, SI A

180 PRI NT " SRO ORI GI NATED FROM ADDRESS" , D

190 I F S<>243 THEN 210

200 PRI NT " STATUS REPORT : FATAL ERROR"

210 I F 5=65 THEN 230

220 I F 5<>81 THEN 240

230 PRI NT " STATUS REPORT : PUWER ON"

240 I F S<>83 THEN 260

250 PRI NT " STATUS REPORT : E%ELUTI ON ERROR"

26H I F 5=99 TFI EN 28H

270 I F 5<>115 THEN 290

280 PRI NT " STATUS REPORT : I NTERNAL ERROR"

290 I F 5=101 THEN 31H

300 I F S<>317 THEN 320

310 PRI NT " STATUS REPORT : E%ELUTI ON WARNI NG"

32H I F 5=102 THEN 340

330 I F S<>118 THEN 350

340 PRI NT " STATUS REPORT : I NTERNAL WARNI I ~, "

35H I F S<>66 THEN 370

360 PRI NT " STATUS REPORT : OPERATI ON COMPLETE"

370 I F S=H THEN 390

38H I F S<>16 TFI EN 390

390 PRI NT " STATUS REPORT : NO STATUS TO REPORT"

40H RETURN

1416 SET 7D2ks Gf I P DEVI CE ADDRESS

15N ENABLE SRCi HANDLER AT LI NE 1741

i o41 STOP'

1741 SEf I AL POLL THE 7U24f : S= STATUS DYTE

1FJ4t FRI NT ADDRESS OF SRLT CI RI GI NATOR

1941 CHECk: FOR FATAL ERROR Sf HTUS FLAG

241kt FRI NT SRI 7 MESSAGE

2141- 22¢- t CHECk: FUR POWER UN STATUS FLAG

^<- ' 41 FRI NT . f RD MESSAGE

' x: 441 CHECK: FOR EXECUTI f ?N ERROR STATUS FLAG

2° n41 FRI NT SRO MESSAf -; E

264t - 2741 CHECk: : FOR I NTERNAL ERROR STATUS FLAG

2841 FRI NT SRf 1 MESSAGE

<' . 94t - ~4I 4s CHECk: FOR EXECUTI ON WARNI NG STA1" US FLAG

' 14v FRI NT SRO MESSAGE

~24t - - ' ~: VS CHECK: FOR I NTERNAL WARNI I VG STATUS FLAG

~"4V1 PRI t JT SRO MESSAGE

' SL7 CHECK FOR OPERATI ON CUMf LETE STAI -US FLAG

36sJ FRI NT SRI 7 MESSAGE

3?sa- - x: 80 CHECk: FOR STATUS FLRG EQUAL TO ZERO

: ' . 941 FRI NT SRO MESSAGE

44t 4t RETURN FROM SRO HAf JGLER ROUTI NE



4050- Ser i es Appl i cat i on Pr ogr ams

1 . Event Capt ur e . Thi s pr ogr am set s t he 7D20 f or t he capt ur e of i nf r equent

event s . Each t i me a t r i gger i s r ecei ved by t he 7D20, t he i nput wavef or m i s di gi t i zed,

t r ansf er r ed over t he GPI B t o t he cont r ol l er , and st or ed on t he cont r ol l er magnet i c

t ape . Af t er each occur r ence, t he cont r ol l er i ncr ement s t o t he next t ape f i l e, and

r eset s t he 7D20 t o a r eady st at e t o pr epar e f or t he next event . Thi s pr ogr am r equi r es

about 100K byt es of magnet i c t ape memor y .

REMARKS:

S[ 3[ 3 HEM + TNI : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" i D<[ a APPLI CRTI C?N PP. C~GP. RM I b' DEGI GNED TU RLLON

SI [ 3 R£M + THE 7D2[ 3 TO OPEP, RTE I N " DRDYS" I T" MODE .

SZC; P, EM +' WHEN THE DEVI CE RECEI VES A TP, ZGGEH . THE DI GI TI ZED

Sd[ a P. EM ~' DATA I S ~"" 70P. ED UN TAPE RND THE C%RI GI NAL _°" ETt ?P

14[ 3 REM +' I _° °" DL?PLI CATED TN ORDER TO CRPTL?P. E THE f E. XT E( ?ENT .

SS[ J R. EM + TNI S PAHTI CULRP. PHOv" R. RM : ~TOHES" L?P 70 d EVENT: ."' i nN TAPE

1, _" ¢3 P. f M +~ A= 7D20 GPI D DE( %I CE RDDP. ESS

t 7H HEM

PROGRAM:

180 A=20
190 S=0
200 ON SRQ THEN 600

21H PAGE
215 REM FORMAT TFi E 4050 TAPE

220 PRI NT " ENTER THE BEGI NNI NG 4050 TAPE FI LE NUMHER"

230 I NPUT F

240 F1=F
250 FI ND F
260 MARK 6, 10000

270 FI ND F
275 REM DI MENSI ON THE STRI NGS

290 DI M Sf ( 1000)

290 DI M Pf ( 250)

300 DI M Wf ( 7000)

305 REM WAI T FOR USER TO SETUP TFI E FRONT PANEL

310 PRI NT " WHEN FRONT PANEL SETUP I S COMPLETE, PUSH RQS"

320 I F S<>83 THEN 320

330 PRI NT a' 1A : " TRI G HOLDN: ON"

335 REM HEGI N EXECUTI ON FOR UP TO SI X WRVEFORMS

340 FOR I =1 TO b

350 PRI NT s' ~A : " TRI G HOLDN: ON"

355 REM WAI T FOR OPERATI ON COMPLETE SRQ FROM 7D20

360 I F S<>bb THEN 360

365 REM TRANSFER WAVEFORM AND PREAMBLE TO TAPE FI LE

370 FI ND F

380 PRI NT aA: " DATA MEM: 1"

390 PRI NT a` l A : " DATA ENCDG: ASC"

400 PRI NT a" l A : " WFMPRE?"

410 I NPUT a' ) A : Pf
420 PRI NT a` : A : " CURVE?"
430 I NPUT a` 1A : Wf

440 PRI NT a33 : Pf , Wf

450 F=F+1
460 PRI NT " END OF CYCLE I t " , I

470 5=0

480 NEXT I
4H5 REM SEND YMSVEFORMS BACK TO THE 7D20

490 PRI NT " WHI CH WAVEFORM DO YOU WI SH TO VI EW( 1- 6>?"

500 I NPUT W

510 F=FI +W- 1
520 FI ND F

530 I NPUT a' ~33 : Pf , Wf

540 PRI NT s' ~A : Pf
550 PRI NT a` ) A : Wf

560 PRI NT " DO YOU WI SH TO SEE ANOTHER( V OR N>?"

570 I NPUT Q4
580 I F ASC( Qf ) =B9 OR ASC( Q4) =121 THEN 490

590 END
600 POLL D, S: A
610 RETURN
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COMMENTS :

189 SE7 7D20 GPTH DEVI CE ADDRESS
200 ENABLE SRI J FI ANDLER AT LI NE 600
220- 270 FORMAT THE MAG TAPE
280- 300 DI MENSI ON THE STRI NGS
310- 330 WAI T FOR USER TO SET UP 7D20
370- 480 WAI T WAVEFORM ACQUI RE AND DO WAVEFORM

TRANSFER TO 405H TAPE FI LE
485- 590 ROUTI NE TD SND WAVEFORMS HACK TO 7D20
699- 619 SRQ HANDLI NG ROUTI NE



2 . St or e 7D20 set t i ngs on Magt ape . Thi s 7D20 appl i cat i on pr ogr am i s

desi gned t o pr ovi de per manent st or age f or and easy user access t o a var i et y of f r ont

panel set t i ngs . Af t er t he t ape i s f or mat t ed and t he 7D20 GPI B devi ce addr ess i s

l oaded f r omt he 4050 keyboar d, al l cont r ol i s t ur ned over t o t he 7D20 i t sel f . Set t i ngs

ar e st or ed and r ecal l ed f r om t he magnet i c t ape by usi ng t he numer i c keys on t he

7D20 f r ont panel and by pushi ng pr obe i dent i f y but t ons . Thi s par t i cul ar pr ogr am

st or es up t o 10 di f f er ent 7D20 set ups .

REMARKS:

Y3( 7 N. EM xxxxxxx 7AL( 3 Lear n Pr ogr am xxxxxxx

I I ( a p, EM x PRi ~GRRM Ti p LEARN RNA ; i T! i p, E Fpt ~NT PRNEL NETTI NG: ' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"

12( ~ P. EM + f P. L~M THE 7AL( 3 RN Tl i E 4cI 5( a MRG TRPE

PROGRAM:

l as A=zO
150 wBVr E aze :
160 PRI NT a' ( A : " PI D ON"

170 ON SRQ THEN 1200

I BO PRI NT " Thi s pr ogr am obt ai ns f r w~t panel set t i ngs f r om t he 7d20"

198 PRI NT " usi ng t he set quer y . These set t i ngs ar e t hen st or ed on"

200 PRI NT " t he 4050 mag t ape . Pr ogr am cont r ol i s asser t ed vi a t he"

210 PRI NT " 7D20 ' RQ5 71' but t on and t he P6053B pr obe i dent i f y but t on . "

220 PRI NT " To begi n, ent er t he number of t he 4050 mf g t ape f i l e"

230 PRI NT " on whi ch you woul d l i ke t o st or e t he f i r st 7D20 set t i ngs . "

240 PRI NT " - - >" ;

250 I NPUT F
260 G=F

270 DELETE Sf
280 DI M Sf ( 2000)

290 DI M Mf ( 1000)

300 Qf =CHR( 34)
310 ME=Qf

320 Af =CHR( 13)

330 Bf =" MENU: " l ~Af
340 Cf =" 1 . STORE SETTI NGS" &Af
350 DS=" 2 . RECALL SETTI NGS" &Af

360 VS=" 3 . MENU" &Af
370 Ef =" TO SELECT, PUSH F, RQS, NUMBER" &Af
380 F4=Q4

390 Zf =" CURRENT SETTI NG I 5 NUMHER- "

400 Ff =Ff &Z4
410 Sf =" TO STORE SETTI NG" &Af

420 H4=" TO SEQUENCE THROUGH SETTI NGS" &Af

430 I f =" PUSH PROHE I DENTI FY BUTTON" &Af

440 Mf =Mf &Bf

ase ns=ns&cf
460 Mf =Mf &Df

470 M4=Mf kVf
4S0 Mf =Mf &ES

490 Mf =Mf &Qf
500 Nf =Qf
510 N4=Nf &Gf

520 Nf =Nf &I f
530 Nf =Nf l . Qf
540 Of =Qf

550 Of =Df E~Hf

560 Of =Of Q, I f
s7e Of =osa, Qf

580 REM i PRI NT MENU ROUTI NE

590 PRI NT a' l A : " TEXT" , Mf

600 S=0

GPI B- 7D20
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PROGRAM ( CONT)

b18 I F 5<>B3 THEN 610
620 PRI NT a' I As" EVENT?"
638 I 19' UT a' l A : Pf
640 I F VAL( Pf >=451 THEN 670

650 I F VAL( Pf ) =452 THEN 950
660 GO TO 620

670 REM i STORE SETTI NGS ROUTI NE
680 Ff =SEG( Ff , 1, 27)

690 PRI NT " FORMATTI NG TAPE"
700 FI ND F
710 MARK 10, 2000

728 PRI NT a" l A : " TEXT" , Nf
730 PRI NT " READY"
740 FOR I =1 TO 10
750 PRI NT SA: " EVENT?"
769 I NPUT a' I A : Pf
770 I F VAL<Pf ) <>459 THEN 790
780 GOSUB 1200
790 I F VAL( Pf ) =453 THEN 5B0
800 I F VAL( Pf ) <>457 THEN 750
810 PRI NT 8A: " SET?"
820 I NPUT a' 1A : Sf
830 Zf =STR( I >

840 Ff =Ff &Zf
850 Ff =Ff &Qf
860 PRI NT ~A: " TEXT" , Ff

H70 Ff =SEG( Ff , 1, 27)
880 Pf =" "
H90 FI ND F

900 PRI NT 733 : Sf
919 F=F+1
920 NEXT I
930 F=F- 1H

940 GO TO 589
950 REM t ROUTI NE TO RECf ~L SETTI NGS

960 PRI NT e' l A : " TEXT" , Of
970 FI ND G

980 F=G
990 FOR I =1 TO 10
1090 PRI NT s' l A : " EVENT?"

1010 I NPUT 7A: Pf
1029 I F VAL( Pf ) <>459 TFI EN 1040
1030 GOSUH 1200

1040 I F VAL( Pf ) =453 TFI EN 580
1958 I F VAL( Pf ) <>457 T) ~N 1000
1060 S=0
1070 FI ND F

1089 I NPUT a' ~33 : 54
1090 F=F+1
1190 PRI NT a' 1R : Sf

1119 Ff =SEG( Ff , 1, 27)
1120 Zf =STR( I )
1130 Ff =Ff l r Zf

1149 Ff =Ff &Qf
1159 PRI NT a' ~A : " TEXT" , Ff

1160 Pf =" "
1170 NEX7 I
1189 F=F- 10
1198 END
1200 POLL D, S; A

1210 RETURN

COMMENTS:

4- 9 2

14s~

	

SET 7D2G GPI N DEVI CE ADDRESS

1587

	

SEND A DEVI CE CLEAk TO THE 7D20

16F7

	

ENABLE FROBE I DENTI FY SRO
171e

	

ENABLE THE 5R0 HANDLEk AT LI NE 450

1HU- 26ut FkI NT I NSTRUCTI ONS AND I NPUT FI LE NUMBEk

27f J- v?kt DI MENSI ON AND DEFI NE ASCI I STRI NGS
58us- 6667 kOUTI NE TO FkI NT MENU ON 7D20 HND I NPUT RESF~ONSE
67kt - gl ut ROUTI NE TD STCI RE 7D2R7 SETTI NGS ON TAPE

92V. 7- 116f A ROUTI NE TU RECALL 7D21~ SETTI NGS FROM TAPE



3 . SRQ DeCOdi ng Rout i ne . Thi s pr ogr am i s an expanded SRO decodi ng r out i ne .
On SRO, t he 4050 wi l l r ead t he st at us byt e gener at ed by t he 7D20 . The pr ogr am
t hen goes one st ep f ur t her and i nt er r ogat es t he 7D20 as t o t he quant i t y and t he
nat ur e of t he event s t hat pr oduced t he SRO. An event quer y i s sent t o t he 7D20 f or
each event code pendi ng on t he syst em. These event codes, when r ead by t he 4050,
ar e t r ansl at ed i nt o phr ases t hat descr i be t he nat ur e of t he event s . Thi s abi l i t y i s
val uabl e when debuggi ng 7D20 pr ogr ams .

REMARKS:

2Gt ) G REM + THI S PP. OGRRM I S FOP. ERP. OP. MESSAGE DI SPLA% FP, OM THE 7A2i 3

20I 13 p, EM + R PRSzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" I C ~; Ra HRNALI NG P, OCI TI NE I S f X~PRNAEA TO PP. I N7 THE

2132c~ REM + EVENT CODES OP, I GI NRTI NG FP, OM 7NE i D2i 7 .

2[ 3313 REM +

213g13 P. EM * 7D213 I ~" DE<I I CE 11213

<" ' G~0 REM +

PROGRAM:

2060 ON SRO THEN 2090

2070 END
2090 POLL D, S; 20
2090 PRI NT " SRQ ORI GI NATED FROM ADDRESS" , D

2100 I F S<>243 THEN 2120
2110 PRI NT " STATUS REP~t T : FATAL ERROR"
2120 I F 5=65 THEN 2140

2130 I F S<>81 THEN 2158
2140 PRI NT " STATUS REP~2T : POWER ON"
2150 I F S<>93 THEN 217H

2160 PRI NT " STATUS REPORT : EXECUTI ON ERROR"
2170 I F 5=99 THEN 2190
2180 I F S<>115 THEN 2200

2190 PRI NT " STATUS REPORT : I NTERNAL ERRI Xi "
2200 I F 5=101 THEN 2220

2210 I F S<>117 THEN 2230
2220 PRI NT " STATUS REPORT : E%ELUTI ON WARNI NG"
2230 I F 5=102 THEN 2250
2240 I F S<>119 THEN 2260
2250 PRI NT " STATUS REPORT : I NTERNAL WARNI NG"

2260 I F S<>bb THEN 2280
2270 PRI NT " STATUS REPORT : OPERATI ON COMPLETE"
2280 I F S=0 THEN 1453
2290 I F S<>16 THEN 2310
2300 PRI NT " STATUS REPORT : NO STATUS TO REPORT"
2310 PRI NT a' 120 : " EVQTV?"
2320 I NPUT a' 120 : N
2330 DI M A( N)
2340 PRI NT x' 120 : " ALLEY?"
2350 I NPUT a' 120 : A

2360 FOR Q=1 TO N
2370 P=A( Q)
2380 GOSUB 2418

2390 NEXT Q
2400 RETURN
2410 P=S- 500
2420 I F P>0 THEN 2520
2430 P=S- 400
2440 I F P>0 THEN 2540

2450 P=S- 300
2460 I F P>0 THEN 2560
2470 P=S- 200

2480 I F P>0 THEN 2580
2490 P=S- 100

2500 GOSUB 2600
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PROGRAM ( CONT)

4- 94

2510 RETURN
2520 GOSUH 3850
2530 RETURN

2540 GOSUH 3600

2550 RETURN
2560 GOSUH 3390

2570 RETURN
258H GOSUB 2990

2590 RETURN

2600 REM i COMMAND ERROR SUBROUTI NE

2610 I F P=8 THEN 2950

2620 I F P=9 THEN 2970

2638 P=P- 50
2640 I F P<31 THEN 2670

2650 P=P- 10
2660 GO TO 2690
2670 GOSUB P OF 2710, 273H, 2750, 2770, 2790, 2810, 2830, 2850, 2870, 2890

2680 RETURN
269H GOSUH P OF 2910, 2930

2700 RETURN

2710 PRI NT " SYMBOL OR NUMBER TOO LONG"

2720 RETURN

2730 PRI NT " I NVALI D OR CONTROL CHARACTER I NPUT"

2740 RETURN

2750 PRI NT " I NVALI D SPECI AL CHARACTER AFTER ESCAPE"

2760 RETURN
2770 PRI NT " I NVi ~. I D NUMBER I NPUT"

2780 RETURN

2790 PRI NT " I NVALI D STRI t ~i I NPUT"

2800 RETURN
2810 PRI NT " SYMBOL NOT FOUND"

2820 RETURN

2830 PRI NT " SYNTAX ERROR"

2840 RETURN
2850 PRI NT " I NVALI D EOI "

2860 RETURN
2870 PRI NT " I NVALI D DELI MI TER"

2880 RETURN

2890 PRI NT " EXPRESSI ON TOO COMPLEX"

2900 RETURN
2910 PRI NT " EXCESSI VE BI NARY CURVE POI NTS"

292H RETURN
2930 PRI NT " EXCESSI VE ASCI I CURVE POI NTS"

2940 RETURN

2958 PRI NT " CHECKSUM ERROR"

2960 RETURN

2970 PRI NT " BYTECOUNT ERROR"

2980 RETURN
2990 REMi EXECUTI ON ERRORS ROUTI NE

3000 I F P>40 THEN 3030
3010 GOSUB P OF 3070, 3090, 3110, 3130, 3150, 3170

3020 RETURN

3030 P=P- 49
3040 GOSUB P OF 3190, 3210, 3230, 3250, 3270, 3290, 3310, 3330, 3350, 3370

3050 RETURN

3060 REMi PRI NT ROUTI NE
3070 PRI NT " COMMAND NOT EXECUTABLE I N LOCAL"
3080 RETURN
3090 PRI NT " SETTI NGS LOST DUE TO RTL"

3100 RETURN
3110 PRI NT " I / O BUFFERS FULL, OUTPUT DUMPED"

3320 RETURN

3130 PRI NT " SETTI NGS CONFLI CTS"
3140 RETURN

3150 PRI NT " ARGUI ENT OUT OF RANGE"
3160 RETURN

3170 PRI NT " GROUP EXECUTE TRI GGER I GNORED"

3380 RETURN
3190 PRI NT " NOT I N HOLD ERROR"

3200 RETURN
3210 PRI NT " I LLEGAL WAVEFORM A"

PROGRAM ( CONT)



PROGRAM ( CONT)

3220 RETURN

3230 PRI NT " I LLEGAL SETTI NGS MEMORY"

3240 RETURN
3250 PRI NT " I LLEGAL CURSOR NUMBER"

3260 RETURN

3270 PRI NT " SETTI NGS RECALL ERROR"

3280 RETURN

3290 PRI NT " DI SPLAY REFERENCE ERROR"

3300 RETURN

3310 PRI NT " TURNI NG OFF CSW WAVEFORM DI SPLAY ERR~t "

3320 RETURN
3330 PRI NT " I LLEGAL DATA MEMORY NUMBER"

3340 RETURN

3350 PRI NT " ROLL MODE, AVE, ENV, S~GATI VE TRI GGER POSI TI ON ERROR"

3360 RETURN
3370 PRI NT " WAVEFORM PREAMBLE I LLEGAL NR. PT . "

3380 RETURN

3390 REMI I NTERNAL ERRORS ROUTI NE

3400 I F P=1 THEN 3500

3410 I F P=2 THEN 3520

3420 I F P=31 THEN 3540

3430 I F P=32 THEN 3560

3440 I F P=95 THEN 3580

3450 P=P- 30

3460 I F P=64 THEN 3580

3470 PRI NT " SELFTEST FAI LURE MODULE" , P

3480 RETURN

3490 REMi PRI NT ROUTI NE

3500 PRI NT " I NTERRUPT FAULT"

3510 RETURN

3520 PRI NT " SYSTEM ERROR"

3530 RETURN
3540 PRI NT " SELFTEST FAI LURE MODULE 1"

3550 RETURN

3560 PRI NT " SELFTEST FAI LURE MODULE 2"

3570 RETURN

3580 PRI NT " SELFTEST FAI L ERROR"

3590 RETURN
3600 kEMi SYSTEM EVENTS ROUTI NE

3610 I F P=1 THEN 3700

3620 I F P=2 THEN 3720

3630 I F P=3 THEN 3740

3640 I F P=50 THEN 3760

3650 I F P- 59 THEN 3830

3660 I F P=60 THEN 3810

3670 I F P>50 THEN 3780

3680 I F P=51 THEN 3780

3690 REMi PRI NT ROUTI NE

3700 PRI NT " POWER ON"

3710 RETURN
3720 PRI NT " OPERATI ON COMPLETE"

3730 RETURN

3740 PRI NT " USER REQUEST ( ROS KEY) "

3750 RETURN

3760 PRI NT " HOLD AFTER AVEN, ENVN, OR HOLD NEXT"

3770 RETURN
3780 P=P- 50
3790 PRI NT " ROS" , P

3800 RETURN

3810 PRI NT " SELFTEST OPERATI ON COMPLETE"

3820 RETURN

3830 PRI NT " SRQ PENDI NG"

3840 RETURN
3850 REMi EXECUTI ON WARNI NGS

3860 P=P- 49
3870 I F P<11 THEN 3900

3880 P=P- 10

3890 GO TO 3920

3900 GOSUH P OF 3950, 3970, 3990, 4010, 4030, 4050, 4070, 4090, 4110 , 4130

3910 RETURN

3920 GOSUB P OF 4150, 4170, 4190, 4210

GPI B- 7D20

PROGRAM ( CONT)
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PROGRAM ( CONT)

3930 RETURN

3940 REMi PRI NT ROUTI NE

3950 PRI NT " VDLTS/ DI V DUT OF RANGE"

3960 RETURN

3970 PRI NT " VERTI CAL POSI TI ON OUT OF RANGE"

3980 RETURN
3990 PRI NT " TRI GGER LEVEL OUT OF RANGE"

4000 RETURN
401H PRI NT " TRI GGER POSI TI ON OUT OF RANGE"

4020 RETURN
4030 PRI NT " HORI ZONTAL TI ME/ DI V OUT OF RANGE"

4040 RETURN
4050 PRI NT " VXPD COMMAND OUT OF RANGE"

4060 RETURN

4070 PRI NT " CSW POSI TI ON OUT OF RANGE"

4080 RETURN
4090 PRI NT " SET N VALUE OUT OF RANGE"

4100 RETURN
4110 PRI NT " CURSOR POSI TI ON OUT OF RANGE"

4120 RETURN

4130 PRI NT " ASCI I POI NT OUT OF RANGE"

4140 RETURN

4150 PRI NT " WFMPRE XI NCR OUT OF RANGE"

4160 RETURN
4170 PRI NT " WFMPRE PT . OFF OUT OF RANGE"
4100 RETURN
4190 PRI NT " WFMPRE YMULT DUT OF RANGE"

4200 RETURN
4210 PRI NT " WFMPRE YZERO OUT OF RANGE"
4220 RETURN

COMMENTS :

_. < ~ . k9 E_f JAHLE SRU HANDLER AT LI NE 208ut

_ . . f >ERI AL PULE_ THE 7D2kt ; S=STATUS f i YTE

1O<~1p- 2=' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" HLI DETERMI NE THE f "I ATURE OF THE SRD

_ . 1 v5- 23541 REi 3LI EST TFi E G7UANTI TY HND NATURE OF THE EVENT COl l ES

1~: 64t - 259vv UO A SOR- f TU UETERh1I NE THE CATEGORY OF THE EVENT

~' 6414t - 2984t PRI NT COMMAND ERRUF2 EVENT CUDES

2` ?941- - 3" 3S4I F' RI NT EXECUTI ON ERROR EVENT CODES

~: =: : =. 941- 35941 RRI l dT I NTERNAL ERRi JR EVENT CUDES

' " 64I 4I - - : '" S44I F' RI NT ' o S - f EPI EVENT CODES

~: 5` I I ! 1- - 42241 PF I t di E} : E: CI JTI UN WARNI NG EVENT CODES



4041 Oper at i ng Pr ogr ams

GPI B- 7D20

1 . ASCI I Wavef or m Tr ansf er t o cont r ol l er . I n t hi s pr ogr am, t he sel ect ed

7D20 wavef or m memor y cont ent s ar e t r ansf er r ed i n ASCI I f or mat t o t he 4041

cont r ol l er .

100

	

Rem Pr ogr am t o r ecei ve wavef or m pr eambl e, and cur ve dat a f r om t he

110

	

' 7D20, and put t he dat a i nt o var i ak. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"l es . The wavef or m pr eambl e i s

120

	

. st or ed i n st r i ng ' Nf PP. f t ' , and t he wavef or m dat a val ues ar e

130

	

! st or ed i n numer i c ar r ay ' NFARTR' .
140

	

I nt eger wf wnuw, dev, st b, addr , nr , t ewp ! f : - t ak. " l i sh i nt eger var i ahl r - s .

150

	

Rem 7D20 RDDP. ESS I S Sf T TO 10
160

	

Dev=10 ! est abl i sh addr ess f or dev .

170

	

Open " 1 : " gpi b0( pr i =" &st r f ( dev) 8" , eow=<0 » : " ! open channel #I f or

S : Ca

	

' devi ce addr es_<,
140

	

' Set t he End Of Massage char act er t o EDI onl y ( wor ks wi t h ei t her
200

	

' t er mi nat or sel ect i on> .

210

	

P. em Di mensi on st r i ng f nr wavef or m pr eambl e st or age, and al so
220

	

! t o r e_r er ve buf f er space f or t he cur ve dat a .
230

	

Di m wf mpr ef t o 200

240

	

On sr q t hen cal l sr ghdl r ! est ah. ~l i sh l i nkage f ar ~~P. C7 handl i ny .

250

	

Enabl e sr q ! f nak "l e f RO handl er .
260 Pr oeO:

	

' r e- ent r ant poi nt f or sel ect i on of st or age l ocat i on .

270

	

I nput ~pr ampt " Ent er wavef or w l ocat i on f or t r ansf er ( 1- 6) : " : wf wnum
2S0

	

I f wf wnumCl or wf mnuw>6 t hen got o pr ac0 ! see i f dat a i s wi t hi n

240

	

' al l owaE" l e r ange .
300

	

P, em : '" et up 7A20 t o get dat a f r om DRt a NEmor y sel ect ed, wi t h R~" GI I
310

	

! encodi ng of t he dat a .

329

	

I nput I I I pr owpt " da me : " &st r f ( wf mnuw) &" , enc : asc ; wf wpr e?" : wf mpr ef

330

	

Rem Navef or m pr eambl e l oaded i nt o wf mpr e8 .
340

	

p. e- m Get t he numt ~er of pni »t s t r ansmi t t ed f r om t he pr aamh " l e .

350

	

Temp=pos( wf mpr ef , " NR. PT" , 1) ! f i nd wher e NP. . PT i s i n t he pr eamf . ~l e .

360

	

Nr =val c<wf wpr ef , t ewp) ! E. at r act t he numk " er of poi nt s f r om wf mpr e5 .

370

	

Del et e var wf dat a ! make sur e var i abl e i s del et ed pr i or t o

330 ! di mensi oni ng i t .
390

	

Di s wf dat a( nr ) ! Di mensi on ' Nf ARTR' t o hol d cur ve dat a .

400

	

I nput 111 del s " " pr ompt " cur ve?" : wf dat a ! I nput cur ve dat a
410

	

. separ at ed wi t h commas .

430

	

' St op ! The var i abl e " wf mpr eS" hol ds t he pr eambl e, and " wf dat a" hol ds

440

	

! t he cur ve dat a at t hi s t i me .

450 End
500 Sub sr ghdi r ! Ser i al pol l handl er suk. - pr oyr am.
510

	

Pol l st b, addr ; dev ! Pol l devi ce Df U.

528

	

Pr i nt " St at us byt e f r om devi ce 11" ; addr ; " i s " ; st b ! Pr i nt ~aaTus

530 ! Byt e .
548

	

Resume ! Ret ur n t o mai n pr ogr am.

550 End
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GPI B- 7D20

2 . ASCI I Wavef or m Tr ansf er t o 7D20 . I n t hi s pr ogr am, t he sel ect ed 4041

wavef or m dat a ar e t r ansf er r ed t o t he 7D20 i n ASCI I f or mat .

4- 98

SAA

	

P. em Pr ogr am t o send wavef or a pr eamh. . l e, and cur ve dat a t o t he 7D2A
I l A

	

' f r om var i ah. l es . The wavef or m pr eash. . l e i s st or ed i n st r i ng ' NFMPP, ES'
12A

	

! and t he wavef or m dat a val ues ar e st or ed i n numer i c var i abl e ' Nf DR7R' .
139

	

I nt eger dev, wf wnum, st b, addr , nr , t emp . ' Est abl i sh i nt eger var i at zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"l es .
I I A

	

A, em 7D2A RDDP. £SS I S SET TC7 I A

159

	

Dev=19 ! est abl i sh addr ess f or devi ce .
160

	

Open " 1 : " gpi b9( pr i =" &st r f ( dev) k" , mom=<9>) s" ! ( pen channel f V1 f or
I 7A

	

' devi ce addr ess . Set t he End C~f Message char act er t o EOI onl y

l 3A

	

! <wor k_c wi t h ei t her t er mi nat or sel ect i on? .
190

	

On sr q t hen cal l sr ghdl r ! Est abl i sh l i nkage f or SP. C1 handl er .

209

	

Enabl e sr q ! Enah. " l e SRU handl er .

21A

	

Rem The Nf MPP. EB and Nf ARTR must al r eady he def i ned i f r om pr evi ous
2 : " A ! pr ogr am? .

230 Pr oeO:

	

! P, e- ent r ant poi nf f or sel ect i on of st or age l ocat i on .

249

	

I nput pr ompt " Ent er wavef or m l ocat i on f or st or age ( 1- b) : " swf mnum
250

	

I f wi mnum<1 ar wf ~um>b t hen got o pr oc9 ! See i f dat a i s wi t hi n

2t i A

	

' al l owaf l e r ange .
27A

	

P. em Set up 7D2A t o accept dat a f or ARt a MEmor y sel ect ed, wi t l > RSCI I

2 : t A

	

! encodi ng of t he dat a .

299

	

Pr i nt " 1 : " da mm: " kst r f ( wi wnum) &" , enc : asc" , wf mpr ef ! Send pr eamh. ~l e .
3AA

	

P, ea Cr eat e i mage st r i ng f or t r ansf er of ' Nf AR7R' cur ve dat a .

319

	

Temp=pos( wf mpr ef , " NR. PT" , 1) ! f i nd wher e MR . P7 i s i n t he pr eambl e .

329

	

Nr =val c( wi mpr ef , t emp) ! Ext r act t he numt "er of poi nt s t o he sent .

330

	

I magef =" f a, x, 5121f g, ' , ' ) , " 8st r t ( nr - 513) &" ( f g, ' , ' ) , f g" ! Cr eat e t he

39A

	

! i mage st r i ng t o put coaaas af t er each nuat "er sent .
359

	

Pr i nt usi ng i magef ( I 1 : " cur ve" , wf dat a ! Send t he cur ve dat a .
360

	

St op ! Cur ve has t een r est or ed t o t he 7D2A .

378 End
499 Sub sr ghdl r ! : aer i al pol l handl er _cub- pr ogr am .
410

	

Pol l st b, addr ; dev ! pol l devi ce DEV .

429

	

Pr i nt " St at us byt e f r om devi ce ( 1" ; addr ; " i s " ; st b ! Pr i nt : ~t a7us
43A ! Dyt e .

449

	

Resume ! P, et ur n t o vai n pr ogr aa .
450 End
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GPI B- 7D20

3 . Bi nar y Numer i c Ar r ay Wavef or mTr ansf er t o Cont r ol l er . Thi s r out i ne i s

used t o send t he cur r ent l y sel ect ed wavef or m f r om t he 7D20 t o t he cont r ol l er . The

wavef or m dat a i s t r ansf er r ed i n Bi nar y f or mat wi t h t he wavef or m pr eambl e

t r ansf er r ed i n ASCI I .

I DD

	

P. em Pr ogr am t o r ecei ve a hi nar y encoded wavef or m f r om t he

I I D

	

' 7DI D, and put t he dat a i nt o a st r i ng, and numer i c ar r ay .
I : D

	

' The wavef or m pr eambl e i s st or ed i n st r i ng ' Nf NPP, ES' , and

I 3D

	

! t he wavef or m numer i c dat a i s st or ed i n var i abl e ' NFDRTR' .

140

	

I nt eger wf wnuw, dev, st b, addr , nr , t ewp ! Est aY. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" l i sh i nt eger var i ah" l es .

YSD

	

Rem 7DSD 9DAP. ESS I S SET TO I D

168

	

Dwv=30 ! Est ah"l i sh addr ess f or devi ce .

170

	

Open A3 : " gpi b0( pr i =" &st r f ( dev) &" , wow=<0 » : " ! Open channel

I RD

	

! #1 f or devi ce addr ess . Set . f he End Of Nessage t o EC~I onl y

79D

	

' ( wor ks wi t h ei t her t er mi nat or sel ect i on? .

20D

	

P. em Di mensi on st r i ngs t o hol d wavef or m pr eamt " l e, and t o hol d t he

27L3

	

. cur ve dat a .
220

	

/ Di w wf wpr ef t o 200, cur vef t o 1040 ! Pr eambl e hol ds no mar e t han

L3L3

	

2DD char ades, and l ongest . cur ve dat a i s I DY4 * header , checksum,

?4D

	

. ' and byt e- count .

258

	

On sr q t hen cal l sr ghdl r ! Est ah~l i sh l i nkage f or SP, O handl er " .

268

	

Enabl e sr q ! Enah. ~l e SRO handl er .
270 Pr ocO:

	

' Re- ent r ant poi nt f or sel ect i on of st or age l ocat i on .

280

	

I nput ~pr owpt " Ent er wevef or w l ocat i on f or t r ansf er ( 1- b> : " : wf am: uw

298

	

I f wf wnuw<3 or wf wnuw>b t hen got o pr oc0 ! See i f dat a i s wi t hi n

3DD

	

' al l owah. " l e r ange .

3YD

	

Rem Set up t he 7D2D t o send dat a f r om t he DRt a NEmor y sel ect ed,

3 : D

	

! wi t h hi nar y encodi ng, sendi ng wavef or m pr eaahl e f i r st .

338

	

I nput AS pr owpt " da we : " kst r f ( wf muw) &" , enc : bi n ; wf a: p?" : wf mpr ef

348

	

I nput A1 pr owpt " cur ve?" : eur vef ! Now get t he cur ve dat a .

35L3

	

pea Now f i nd ouf . how many dat a poi nt s have h. . een sent .

360

	

Tewp=pos( wf wpr ef , " NR. PT" , 1> ! Locat e t he NR. PT header i n Nf MPA. E S.

370

	

Nr =val e( wf wpr ef , t ewp) ! Thi s eat r act _c t he numt "er i r on t he NP, . PT

33D

	

. ' l i nk ar gument .

39B

	

Tewp=pos( cur vef , " X" , 3) ! Fi nd wher e t he . hi nar y dat a st ar t s .

408

	

Repf ( cur vef , l , t eep- 1) =" " ' Get r i d of t he header pr i or t o decodi ng .

418

	

Del et es var wf dat a . ' Del et e var i aF. ~l e bef or e di mensi oni ng i t .
j j L3

	

pem Di mensi on t he var i abl e t o hol d - t he numer i c dat a .

43B

	

I nt eger wf dat a( nr ) ! I nt eger , and di mensi on at t he same f i me .

"14D

	

P, em Conver t t he hi nar y dat a t o numer i c ar r ay .

45B

	

Get wew buf f er cur vef usi ng " SX" swf dat a ! Aecode t he hi nar y daf a .

460 St op
470 End

500 Sub sr ghdl r ! Ser i al pol l handl er sub- pr ogr am.

SI B

	

Pol l st b, addr ; dev ! Pol l devi ce AEV .

520

	

Pr i nt " St at us byt e f r aw devi ce A" ; addr ; " i s " ; st b ! Pr i nt S" t aTus

53D ! Ryt e .
540

	

Resuwe ! P. et ur n t o mai n pr ogr am,

550 End
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GPI B- 7D20

4 . Bi nar y Numer i c Ar r ay Wavef or mTr ansf er t o 7D20 . Thi s r out i ne i s used

t o send t he cur r ent l y- sel ect ed wavef or m f r om t he 7D20 t o t he cont r ol l er . The

wavef or m dat a i s t r ansf er r ed i n Bi nar y f or mat wi t h t he wavef or m pr eambl e

t r ansf er r ed i n ASCI I .

108

	

A. em Pr ogr am t o send a bi nar y encoded wavef or a t o t he 7A20

l 10

	

' f r om t he 9097 . The wavef or m pr eamh. ~l e comes f r om a st r i ng

1?e3

	

' var i aGl e ; t he cur ve dat a comes f r om a numer i c ar r ay .

1 . ?0

	

' Thr ^ var i abl e ' Nf NPREf ' cont ai ns t he pr eambl e, and t he ar r ay

Y40

	

' Nf DRTR' cont ai ns t he cur ve dat a .

150

	

P. em 7D2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" 0 RAARES~ "̂ l a^ SET TO 10 .

160

	

I nt eger wf wnum, dev, st b, addr , nr , t esp . ' est aGl i sh i nf . eger var i ak "l es .

170

	

Dev=10 ! E_ct aGl i sh addr es_c f or 7A20 .

180

	

Open ( I l s" gpi b0( pr i =" Lst r f t dev) &" , Qw=<0>) s" ' Dpen channel 81

190

	

' f ar devi ce addr ess . Set t he End Df Message t o EOI onl y ( wor ks

200

	

' wi t h ei t her t er mi nat or sel ect i on? .

210

	

Rem Var i at . l es must al r eady he def i ned f r om pr evi ous pr ogr am ( or

220

	

! k "e r ecal l ed f r om t ape dat a f i l e? .

230

	

On sr q t hen cal l sr ghdl r ! Est abl i sh l i nkage f or SP. ( l handl er .

240

	

Enabl e sr q ! Enabl e SP. ( 7 handl er .
250 Pr oeOz

	

! r e- ent r ant poi nt . f or _sel ect i on of st or age l ocat i on .

260

	

I nput pr ompt " Ent er wavef or a l ocat i on f vr t r ansf er ( 1- 6> : " zwf anum

270

	

I f wf i mnue<1 or wf mnum>6 t hen got o pr oc0 ! See i f dat a wi t hi n

230

	

' al l owabl e r ange .

2v0

	

P. em ~~et up t he 7D20 t o r ecei ve dat a i nt o t he DRt a MEmor y _sel ect ed,

S00

	

J Ni t h bi nar y encodi ng .
310

	

Pr i nt ( i l : " da me : " kst r f t wf mnum) &" , enczbi n" , wf i mpr ef ! ~~end pr eambl e .

320

	

Put mem buf f er cur vef usi ng " f i ax13X" : " cur ve" , wf i dat a ! Cr eat e cur vef .

330

	

Pr i nt ( I l scur vef ! S^end t he cur ve dat a .
340 St op

350 End
400 Sub sr ghdl r ! s^er i al pol l handl er suk. - pr ogr am.

410

	

Pol l st b, addr ; dev ! Pol l devi ce DEI + .

420

	

Pr i nt " St at us byt e f r om devi ce Y" ; addr ; " i s " ; st b ! Pr i nt St at us

430 ! Dyt e .

440

	

Resume ! Ret ur n t o mai n pr ogr am .

450 End
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5. I nput 7D20 Fr ont - panel Set t i ngs f r omSt r i ng Ar r ay . Thi s r out i ne i s used

t o t r ansf er one set of f r ont - panel set t i ngs f r om t he cont r ol l er t o t he 7D20 .

10( 3

	

Rem Pr ogr am t o - send f r ont - panel set t i ngs t o t he 7D20 . The

110

	

. ' set t i ngs come f r om t he st r i ng ' f PSETB' .

120

	

I nt eger dev, st b, addr ! Est aY. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" l i sh i nf . eger var i abl es .

130

	

A, em 7D20 RDDP. ESS I S S£7 TO l 0 .

140

	

Dev=18 ! Est ah" l i sh addr ess f or devi ce .

150

	

Open ( 11 : " gpi b0( pr i =" &st r f ( dav) &" , eoe=<0>) : " ! open channel 111 f or

Yt i 0

	

' devi ce addr ess . Set End ( f Message char act er t o EDI onl y <wor ks

l i 0

	

. wi t h ei t her t er mi nat or sel ect i on? .

180

	

" On sr q t hen cal l sr ghdl r ! Est ah. "l i sh l i nkage f or ~"" RCI handl i ng .

190

	

Enabl e sr q ! Enah "l e SP. CI handl er .

L00

	

Rem The var i abl e ' FPSETS' comes f r oa pr evi ous pr ogr am.

210

	

Pr i nt i l : f pset f ! ~' + end f r ont - panel set t i ngs t o 7DL0 .

220

	

St op ! f r ont - panel now r eset f o or i gi nal set t i ngs .

230 End

300 Sub sr ghdl r ! ~' + er i al pol l handl er suF. "- Pr ogr aa .

310

	

Pol l st b, addr ; dev ! f Pol l devi ce DEU.

329

	

Pr i nt " St at us byt e f r oo devi ce 11" ; addr ; " i s " ; st b ! Pr i nt St at us

330 ! Byt e .

340

	

Resume ! P. et ur n t o mai n Pr ogr am.

350 End
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GPI B- 7D20

6. Out put 7D20 Fr ont - panel Set t i ngs t o St r i ng Ar r ay . Thi s r out i ne i s used

t o t r ansf er one set of f r ont - panel set t i ngs f r om t he 7020 t o t he cont r ol l er .

109

	

Rem Pr ogr am t o r ecei ve f r ont - panel set t i ngs f r om 7Af 0, and

110

	

! put t he set t i ngs i n st r i ng ' FPSETf ' .
120

	

I nt eger dw, st b, addr ! Est abl i sh i nt eger var i abl es .

I d0

	

Rem 7D: 0 RDDP. £SS I S SET TP Y0 .

140

	

Dev~10 ! Est abl i sh addr ess f or devi ce .

I SB

	

OpenzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" l t " gpi b8( pr i =" kst r t l dw) &" , eow~<B>) s" ! open channel NI f or

160

	

' devi ce addr ess . Set End Of Message char act er t o Ebl onl y ( wor ks

170

	

' wi t h ei t her t er mi nat or sel ect i on> .

1$0

	

Rem Ai mensi on _st r i ng ' f PaETi ' t o hol d f r ont - panel set t i ngs .

198

	

Di s f pset f t o G00 ! Set t i ng i nf or mat i on i s l ess t han 600 char act er s .

208

	

On sr q t hen cal l xghdl r ! Est abl i sh l i nkage f or SP. G handl i ng .

218

	

Enabl e xq . ' Enabl e SP, C7 handl er .

228

	

I nput " 1 pr oept " set ?" sf pset f ! Ask f or set t i ngs, and st or e t hen .

230

	

St ap ! I nf or mat i on new i n ' f PSETS' .

24B End

380 Sub xghdl r ! Ser i al pol l handl er sub- pr ogr am.

310

	

Pol l st b, addr ; dw ! KPOI l devi ce AEV.

328

	

Pr i nt " St at us byt e f r om devi ce Y" ; eddr ; " i s " ; st b ! Pr i nt St at us

330 ! Hyt e .
348

	

Resi ns ! P. et ur n t o mai n pr ogr am.

356 End
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GPI B- 7D20

7. Set t i ng t he 7D20 t o Remot e . Thi s r out i ne di sabl es t he 7D20 f r ont - panel

keys . Thus, dur i ng r emot e oper at i on, acci dent al changes t o t he f r ont - panel set t i ngs

ar e i gnor ed .

100

	

P. em P, out i ne t o send t he 7D20 t . o REMOTE- OHL%.
110

	

Rem 7D20 RADRESS I S 10 .
120

	

I nt eger dev ! Est abl i sh i nt eger var i at zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" l e .
130 Dev=10
348

	

Wbyt e l l o, at n<32Mev, unl ) ! Send ' LL O' , MLA- 10 t o put i n r emot e
150

	

~ t hen unl i _ct en devi ce . The 7D: 0 wi l l t " e i n REMOTE- ONLY at t hi s
Zt i 0 ~ t i me,
170

	

R. em End of r out i ne - may L" e conver t ed t o a subr out i ne, or t o a
l . ` s0

	

, si b- pr ogr am as desi r ed .
390

	

' End
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GPI B- 7D20

8 . Set t i ng t he 7D20 t o LoC81 . Thi s r out i ne r et ur ns t he 7D20 t o l ocal cont r ol

f ol l owi ng i t s oper at i on i n " Remot e Onl y" .

l c! LS

	

Rem Rout i ne t o r et ur n t he 7D?G t o LOCRL . Thi s r out i ne uses t he
11G

	

! addr essed command ' GTL' t o send t he devi ce t o LOCRL . I f P. EN i s
I ?G

	

! r el eased, al l devi ces wi l l r et ur n t o l ocal , not j ust t he addr essed
13i a

	

' devi ces as when usi ng ' GTL' .
14L3

	

R, em 7D2Li RDDP, ESS I S 1G.
150

	

I nt eger dev ! £_at at . l i sh i nt eger var i abl e .
I 60 Dev=10
170

	

Wbyt e gt l ( dev>, at n( unl ) ! Send t he ' GTL' command, t hen unl i st en t he

I RO

	

' devi ce, as t he gt l f unct i on l i st en addr esses t he devi ce' s t o he
1' >G

	

' sent t o l ocal . The 7D2G wi l l be i n LDCRL at t hi s t i me .
Le1[ T

	

P, em End of r out i ne - may he conver t ed t o a suhr ouEi ne, or t o a
21G

	

! suh. ~- pr ogr am as desi r ed .
220 End
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9. Text Tr ansf er : 7D20 t o Tape . Usi ng t hi s r out i ne, t he 7D20 sends al l

di spl ayed r eadout i nf or mat i on and t ext f r om t he 7D20 t o t he cont r ol l er f or st or age

on t he magnet i c t ape .

Y99

	

P. em Pr ogr aa t o t r ansf er r eadout . i nf or mat i on, and any scr een t e . +, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" t on

119

	

' t he 7A29 scr een t o t he cont r ol l er , and have t hat i nf or mat i on

l 29

	

. st or ed on t he i nt er nal magnet i c t ape .
130

	

' I nt eger dev, st b, addr ! Est abl i sh i nt eger var i abl es .

149

	

P, ea 7D29 RDDP, f SS I S Sf I TO 19 .
150 Dev=10
160

	

Open " ! t " gpi b0( pr i =" &st r f ( dev) 8" , eos=<0 » s" ! Open channel NZ f or

Y79

	

! devi ce addr ess_
180

	

Open " 2e^t ext ( ope=r ep, si z= 500>" ! Ci pen channel f f 2 f or st or age of

1?9

	

! r eadout and t eat i nf or aat i on .

200

	

On sr q t hen cal l xghdl r ! Est abl i sh l i nkage f or : ' +P. O handl er .
210

	

Enabl e sr q ! Enabl e SP. O handl er .

229

	

P. ea Di mensi on st r i ng var i abl e t o hol d al l r eadout and t e . ut dat a_

230

	

Di e r dout f t o 508
240

	

I nput " 1 pr aept ^r do? ; t ext ?^ : r dout f . ' R_ak f or , and r ecei ve r eadout &

259

	

! t ext dat a .
260

	

Pr i nt " 2sr dout f ! St or e t he dat a on magnet i c t ape f i l e ' TEXT' .

270

	

Cl ose al l
288 St op
290 End

400 Sub sr ghdl r ! Ser i al pol l handl er suh. ~- pr ogr am .
410

	

Pol l st b, addr ; dev ! Pol l devi ce Af V.
42H

	

Pr i nt " St at us byt e f r oe devi ce " " ; addr ; " i s " ; st b ! Pr i nt . St at us
439 ! Fyt e .

440

	

Resuse ! P, et ur n t o mai n pr ogr am.
450 End
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10 . Text Tr ansf er : Tape t o 7D20 . Usi ng t hi s r out i ne, t he cont r ol l er i nput s t he

t ext i nf or mat i on f r om t he t ape and sends i t t o t he 7D20 . Onl y t he t ext i nf or mat i on i s

sent t o t he 7D20; t he r eadout i nf or mat i on cannot be sent .

10t a

	

Rem Pr ogr am t o t r ansf er i nf or mat i on f r om magnet i c t ape t o t he scr een

l 1A

	

! of t he 7D20 . The dat a t hat . i s an t ape, cont ai ns bot h t he r eadout ,

1211

	

' and t e . ut dat a_ RI I t he i nf or mat i on i s sent t o t he 7D26, whi ch wi l l

131%

	

! onl y r espond t o t he t est dat a . The r eadout dat a wi l l t. ~e i gnor ed .

140

	

I nt eger dev, st b, addr ! Est abl i sh i nt eger var i at . l es .

I SC(

	

Rea 7D2C' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" RDDP. ESLR I S SET TO Sf f .

160 Dev=10
170

	

Open Y1 : " gpi b0f pr i =" Lst r f t dev>&" , eae=<8>) : " . ' i r pen channel #1 f or

SC3N

	

! devi ce addr ess_

190

	

Open Y2a" t ext " ' open channel #2 f or r et r ei val of t he

2( I C3

	

! r eadout and t est i nf or mat i on .

210

	

On sr q t hen cal l sr ghdl r ! Est abl i sh l i nkage f or SP, A handl er _

220

	

Enabl e sr q ! Enat ~l e SRt 7 handl er _

2dL3

	

P, em Di mensi on st r i ng var i at " l e t o hol d al l r eadout and t ext dat a

24i a

	

! on t he magnet i c t ape f i l e .

250

	

Di e r dout f t o 508
260

	

I nput " 2 : r dout f ! P. ecei ve r eadout and t ext dat a f r om magnet i c t ape .

270

	

Pr i nt 1) I sr dout f &ehr f <13) ;

	

~~end t he dat a t o t he 7D2( a .

280

	

I f not ( eof 12) ) t hen got o 268

290

	

Cl ose al l

300

	

St op . ' The t ext i nf or mat i on i s now hack on t he - scr een of t he 7D2e3 .

310 End

400 Sub sr ghdl r ! Ser i al pol l handl er sub. " - pr ogr am.

418

	

Pol l st b, addr ; dev ! Pol l devi ce DEV_

420

	

Pr i nt " St at us byt e f i r oe devi ce " " ; addr ; " i s " ; st b ! Pr i nt at aTus

4dc; ! Ryt e_

440

	

Resuee ! P. et ur n t v mai n pr ogr am.

450 End
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11 . Text Gener at i on : Cont r ol l er t o 7D20 . Thi s pr ogr am al l ows t he user t o

i nput t o t he cont r ol l er t he desi r ed message t o send t o t he 7D20 . Af t er t he message

i s i nput t o t he cont r ol l er , t he ent i r e message i s sent t o t he 7D20 and di spl ayed on

t he cr t .

100

	

Rem Pr ogr aa t o al l ow gener at i on of a t eat message f ar t he 7D20

110

	

' f r om t he cont r ol l er pr ogr am. The gener al r ul e of t humh. ( 100
120

	

! char act er l i mi t ? wi l l he used i n t hi s pr ogr am.

130

	

I nt eger dev, st b, addr , t ot al , i ! Est abl i sh i nt eger var i ak~l es .

I 40

	

Dat a " Mor e t han 100 char act er s, r e- ent er dat a f r om begi nni ng . "
150

	

Read er r or f

160

	

P. em 7A20 RDDP. E S~: I S 1i 3 .

170

	

Dev=10 ! Est ak~l i sh devi ce addr ess .
I SO

	

Open ( 11 : " gpi b0( pr i =" &st r f ( dev) &" , eoas<0>) z" ! Open channel #1
Zf 0

	

! f or devi ce addr ess .

208

	

On ar q t hen cal l sr ghdl r . ' E_at ahl i sh l i nkage f or ~P. L7 handl er .

218

	

Enabl e ar q ! Enabl e ; " zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" P. ( 1 handl er .

220

	

P. em Di mensi on st r i ng var i abl e t o hol d char act er s f or t eat di spl ay .

230

	

Di m t ext f t o 128, ehar f t o 36 ! Tempor ar y st or age of 3t i char act er s

240

	

! per l i ne ( 7D20 maxi mum l i mi t ? i n st r i ng ' CNRP. S' .

258

	

Text f =" " " " ! Pr e- def i ne ' TEXTS' wi t h a " '

260

	

P. em I nput up t o 12 l i nes of code, and l ess t han 100 pr i nt ak. ~l e
270 ! Chdr dCt er S.

280 Pr oeB:

	

t ot al =8 ! I ni t i al i . ~e char act er count er .

290

	

F~ i =1 t o 12

300

	

I nput pr ompt " - - >" : char t

318

	

I f l en( char f ) =8 t hen exi t 1 t o pr oc2
320

	

Tot al =t ot al +l en( char f )

330

	

I f t ot a7<100 t han got o pr or =l
348

	

Pr i nt er r af

350

	

Exi t 1 t o pr oc0

360 Pr ocl :

	

r epf ( t ext f , l en( t ext f ) +1, 0>=char f &chr f ( 13) ." ' Concat enat e

370

	

, st r i ngs, and add " ' , CR: > as l i ne del i mi f . e r .

388

	

Next i
390 Pr oc2 :

	

' E. x~i t poi nt . f r om f or - neat l oop

488

	

Text f =t ext f E~" " " " ' Add f i nal ~" ' t o t . e . at st r i ng f or t r ansf er .

910

	

pem Now send t he dat a t o t he~7D20 scr een .

428

	

Pr i nt " 1z" t ext " ; t ext f

430

	

St op ! End of pr ogr am, message del i ver ed .
448 End

580 Sub sr ghdl r ! Ser i al pol l handl er suk~- pr ogr am.

518

	

Pol l st b, addr ; dev ! Pol l devi ce DEI ~ .
520

	

Pr i nt " St at us byt e f r om devi ce " " ; addr ; " i s " ; st b ! Pr i nt St at us
; 3La ! Dyt e .

548

	

Resume ! P. et ur n t o mai n pr ogr am.

550 End
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4041 Appl i cat i on Pr ogr ams

1 . SRo. Handl er . Thi s r out i ne decodes t he 7D20 st at us byt e and di spl ays t he

act ual st at us message . Thi s i s usef ul i n t he pr ogr am devel opment st age of sof t war e

wr i t i ng, wher e t he pr ogr ammer i s t hus not const r ai ned t o l ook up t he er r or code

meani ng .

S0G

	

Rem Pr ogr am t o det ect SP. O, pol l devi ce l i st , and decode i DLL3 st at us

I l L3

	

' t. . yt e . Di spl ay act ual st at us me_csage, and t he t. i nar y equi val snt .

12Lf

	

. ' STR' i s t he devi ce' s r epor t ed _st at us byt e, and ' RDDR' i s t he

13Lf

	

1 addr esa of t he devi ce _sendi ng t hi s par t i cul ar st t ~ .

14L3

Y5G

	

, SRO GTATLI S R%TE ( STB?

Sbt f

17[ 3

	

Dl i ~ f l ' : > - ` N 7 6 5 4 d L 1

1[ <G

	

: ' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" TATLl ~: CODI NG:

1' ) G

	

S%STEM - - " 0 R E R S : ~ f S

2Li L~1

?SLa

	

AE( f I CE - - % 1 P, A D D A D A

f Lf

~j yf

	

P,

	

= P. OS RI T,

	

E

	

= EP, P, OR RI T,

	

R = Rl l ~'" % RI T

29L3

	

_. = S%STEM STpTCl ". , D = DEVI CE STATUS

SL3

: ' t i f f

: ' 7L3

	

~' Thi s pr ogr am may t" e t r eat ed, as a whol e, as a sub- pr ogr am wi t h al l

LGi f

	

! var i abl es l ocal t o t he sut ~- pr ogr am. Rl t er nat i vel y, i t may h. e used

29G

	

' as a subr out i ne wi t hi n t he mai nl i ne pr ogr am.

300

	

~ I nt eger st b, addr , posl , pos2, er r bi t , d¢vbi t , dev ! Est at ~l i sh i nt eger s .

310

	

Di m st bf l 2> t o 150 ! Di msn_si on st r i ngs .

daf

	

Rem 7DWf RDDRESf I G 1[ f

330 Dev=10

340 Ser pal :

	

' Mer r - i s wher e t he pr ogr am r eal l y _st ar t s "

350

	

St bf ( 1~) =" ; POWER ON; OPERATI ON COMPLETE; USER REQUEST ; REQUEST CONTROL

; PASSED CONTROL ; "

360

	

St bf ( 2) =" ; CONHi WD ERROR; EXECTUI ON ERROR; I NTERNAL ERROR; POWER FAI L

" EXECUTI ON WARNI NG; "

370

	

Pol l st b, addr ; dev ! ser i al pol l devi ce .

380

	

I f ( st b band 12H) =12H t hen got o devi ce ! Br anch i f devi ce bi t set : .

390

	

I f ( st b band 32) =32 t hen er r bi t =2 el se er r bi t =l ! Er r or ^

400

	

Gat o decodel

410 Devi ce :

	

' Message i s devi ce dependent

420

	

Gosub ~l i st st b
430

	

Pr i nt " Devi ce dependent st at us r epor t ed f r om devi ce A" ; addr ; " . "

440

	

Pr i nt " Ref er t o devi ce' s manual f or def i ni t i on " "

450 Resume
460 Decodel :

	

' Aecode er r or or nor aoal message and l i st i t .

470

	

Gosub l i st st 6

4G0

	

St b=st b band 31 . " ' P, emove al l h. ~ut t ~usy and code t i t s .

490

	

I f ( st 6 band 16) =16 t hen pr i nt " Devi ce pr esent l y busy" el se gat o 510

500

	

St b=st b- 16 ! Get r i d of t ~usy Fai t i f ." et .

510

	

Pasl =posn( st bf ( er r bi t ) , " ; " , l , st b) . ' f i nd st ar t of message.

520

	

Post =posn( st bf ( er r bi t ) , " ; " , 2, st 6) ! Fi nd end of message .

530

	

Deeodef =segf ( st bf ( ¢r r bi t >, posl +l , pos2- posl > . ' Get decoded me_ss : r ge .

540

	

Pr i nt " Devi ce' s st at us message i s " ; decodef

550 Resume

560 Li st st b :

	

! Li st t he st at us t. yt e, and t ~i nar y equi val ent .

57H

	

Put mem buf f er decudef usi ng " Hb" : st b

5G0

	

Repf ( decodef , 5, 0) =" " ' put i n a space f ar r eadah. ~i l i t y .

590

	

Pr i nt " St at us byt e " ; st b ; " r epor t ed " Hi nar y i s " ; decodef

600

	

Ret ur n . ' Ret ur n t o mai n pr ogr am.

610 End
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2 . St or e and Recal l Fr ont - panel Set t i ngs . Thi s r out i ne al l ows t he user t o

gener at e up t o si x di f f er ent f r ont - panel set t i ngs and st or e t hem on t he cont r ol l er

magnet i c t ape . The user i s gi ven a menu di spl ay t hat al l ows sel ect i on of t he desi r ed

oper at i ons . The pr ogr am advances by f r ont - panel key cl osur es and t he use of t he

pr obe i dent i f y but t on, l ocat ed at t he pr obe t i p .

I Li H

	

P. ea Pr ogr aa t o S" t or e and P. ecal l Fr ont - panel Set t i ngs . Thi s r out i ne

YI G

	

' al l ows t he user t o gr - ner at e up t o t en di f f er ent . f r ont - panel
I G

	

' set t i ngs, and st or e t hem on t he cont r ol l er magnet i c t ape .

! 3G

	

' The f r ont - panel set t i ngs ar e st or ed when t he oper at or pr esses t he

14G

	

' pr ot ~e i dent i f y' h~ut t on on t he pr ot zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"e . Each successi ve pr ess, wi l l
15G

	

. st or e anot her f r ont panel set t i ng . Mhen al l t i ar e def i ned, f ur t her
I GG

	

' oper at i on of t he ' pr oF. e i dent i f y' , wi l l cause t he f r ont panel

17G

	

. set t i ngs t o he r ecal l ed, and sent t. " ack t o t he 7DLG.

180

	

, I nt eger dev, st b, addr , set num, sel num ! Est ah~l i sh i nt eger var i aF"l es .
! 9G

	

P, ea 7D~G RDDP. Ea^S I a' YG

200

	

Dev=10 ! Est ahl i sh devi ce addr ess .
210

	

Di m f pset sf f l 0) t o b00, menuf t o 200 ! Di mensi on st r i ngs .

220

	

Fpset sf =" " ' I ni t i al i . - e f pset s6 st r i ng ar r ay .
238

	

Open " I s" gpi b0( pr i =" 4st r f f dev) L" , eom=<0>) : " ! Ci pen channel H! f or
24G

	

' devi ce addr ess . Set End Gf Message t o EGI onl y, wor ks wi t h any

15G . sel ect ed t er ai nat or .
260

	

' On sr q t hen cal l sr ghdl r ! Est at . l i sh l i nkage f or ~' +P, CI handl i ng .

270

	

Enabl e sr q ! Enat . l e SP. G handl er .
280

	

Wbyt m sdc( dev) ! Cl ear i nput / out put h" uf f er s, and any e. r i st i ng SP, Q' s
?9G

	

! and er r or condi t i on_" . ( sel ect ed devi ce cl ear >

300

	

Pr i nt " 1 : " pi d on" ! Enat . ~l e Pr oF" e ZD r qs t " i t .

310

	

8osub menu ! Li st menu t o scr een of 7D2G.
320 Wai t l :

	

wai t ! Mai t t ar ne . >; t i nt er r upt .

330 Rout i nel :

	

got o sel num of menu, st or e, r ecal l , t st or e, r st ar e

348

	

8ot o wai t l ! Mai t f or user gener at ed SP. Q.
350 Menu :

	

' P, out i ne t o send user aenu t o 7ALG

360 Menuf =chr f ( 13) &chr f ( 13>kchr f ( 9) &" menus" &chr f ( 13)
370

	

Menuf =menuf &chr f ( 13) kchr f ( 9) ! r " 1 . st o f t pal set t i ng" &ehr f ( 13>

380

	

Menuf =menuf &chr f ( 9) k" 2 . r cl f t pal set t i ng" Er chr f f l 3)
390

	

Menuf =menuf &chr f l 9) br " 3 . sea set t i ngs on t ape" Er chr f ( 13>

400

	

Menuf =menuf kchr f f 9>&" 4 . r cl set t i ngs f r om t ape" &chr f ( 13>&chr f f l 3)

410

	

Menuf =menuf &chr f l 9>&" e . g . pr ess ' f r qs 1' f ar " &chr f <13)
42H

	

Menuf =menuf l r chr f f 9) &chr f ( 9) ! r " st or e r out i ne . "
430

	

Pr i nt " 1 : " t ext " ; chr f ( 34) 8menuf &chr f ( 34) . ' Send ' TEAT " menu" '

44H

	

Sot o wai t l ! r et ur n t o wai t f or user _°" P. CI .

450 St ar e :

	

! P. out i ne t o acqui r e set t i ngs f r om 7D2G
460 Set num=l
470 St or el :

	

gosub pr ompt l ! Send pr ompt t o scr een of 7D2G

480 Wai t 2 :

	

wai t ! Wai t f ar user gener at ed : " P, CI f or t hi s r out i ne .

490

	

I f sel num=1 t hen got o r out i nel ! I f menu, ~got o sel ect poi nt .

500

	

I f sel num<>5 t hen got a wai t 2 . ' I f pr obe i d, got o st ar e _cet t i ngs .

510

	

I nput " 1 pr ompt " set ?" sf pset sf ( set num> ! I nput compl et e f r ont panel

52LT

	

. set t i ngs f r og devi ce, put i n ar r ay el ement ' set nua' .

530

	

' Set num=set num+l . ' I ncr ement ar r ay el ement count er .

540

	

I f set num<11 t hen got a st or el . ' Loop hack " i f l ess t han SS set t i ngs .

550

	

Sel num=1 ! Sel ect menu

560

	

Sat o r out i ne! ! Go t o oper at i on sel ect poi nt .

570 Recal l :

	

' P. out i ne t o send set t i ngs t o 7D2La

580

	

Set num=1 ! Sel ect menu .

590 Recal l l :

	

gosub pr ompt l ! Pr i nt pr ompt on 7D2G scr een .

600

	

Pr i nt " l t f pset sf l set num> ! Sent compl et e f r ont panel set t i ngs t o

6YL3

	

! devi ce f r om t he ar r ay el ement ' set num' .

620

	

Set num=set num+l ! I ncr ement ar r ay el ement . count er .

630

	

I f set num<11 t hor n got o wai t 3 ! Loop i f al l t en have not been swot .

640

	

Sel num=1 ! S" el ect menu .
650

	

Got o r out i nel ! Go Eo oper at i on sel ect i on poi nt .

660 Wai t 3 :

	

wai t ! Mai t f or pr obe user gener at ed SP. i I .
670

	

I f sel nuer l t hen got o r out i nel

bB0

	

I f sel num<>5 t hen got o wai t 3
690

	

Sot a r ecal l l

700 Tst Lxe :

	

' Tape st or age r out i ne

710

	

Opmn " 2s ^ f pset mf ape=r ep, si z=6000) " ! Upen channel t o wr i t e t o t ape

7~La

	

! f i l e . The REP coamand wi l l ei t her new, or r epl ace e. ui st i ng f i l e .

REV SEPT 82

PROGRAM ( CONT)

4- 109



GPI B- 7D20

PROGRAM ( CONT)

738

	

Pr i nt zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" 2 usi ng " 10<f a/ >" : f pset sf ! O( r i t e t o t he t ape pl aci ng " : ( : R . ' " '"

74La

	

. ' af t er each ar r ay el ement t o al l ow easy r et r ei val of i nf or mat i on .

750

	

Cl ose 2 . ' Cl ose t he channel , updat e t ape di r ect or y .

760

	

Sel num=l ! Sel ect menu .

770

	

Got o r out i nel ! Ret ur n t o oper at i on sel ect poi nt .

780 Rst or e :

	

! Load set t i ngs f r om t ape f i l e

790

	

Open f 2 : " Spset s" ' Dpen channel t o r ead/ wr i t e dat a t o t ape f i l e .

808

	

I nput " 2ef pset sf ! I nput dat a f r om t ape f i l e ( each ar r ay el ement i s

3I ( a

	

! del i mi t ed wi t h a " '. ' CP. . '" " .

820

	

Cl ose 2 ! Cl ose t he channel t o t ape f i l e .

830

	

5el nuw=1 . ' Sel ect menu

848

	

8ot o r out i nel ! Ret ur n t o oper at i on sel ect poi nt .

850 Pr ampt l :

	

' Send pr aspt sessage t o 7Df O - k~ui l d t est st r i ng f i r st .

860

	

Menuf a" cur r ent set t i ngs number i s " &st r f f set num) 6chr f ( 13>

870 Menuf =menuf kchr f ( 13)

880

	

Menuf =menuf 6" pr ess pr obe i dent i f y t o advance" &chr f ( 13)

898

	

Menuf =~nuf 6" pr ess ' r qs' t o r et ur n t o menu . "

900

	

Pr i nt ( I 1 : " t ext " gchr f ( 34) &menuf &ehr f ( 34) ! Send menu as t e . a" t .

910

	

Ret ur n ! P. et ur n f r om subr out i ne .

920 End
1000 Sub sr ghdl r l ocal aunt ! Ser i al pol l handl er sub- pr ogr am

1010

	

I nt eger aunt

1020

	

Pol l st b, addr i dev ! Pol l devi ce Df ( l .

1030

	

I f st b=83 t hen gat o event ! Lt _cer r equest st at us Fyt e .

1040

	

Pr i nt " St at us byt e f r om devi ce Y" gaddr l " i s " 4st b ! Pr i nt St at us

194

	

! Ryt e .

1050

	

I nput f 1 pr ompt " event ?" : aunt

1060

	

Pr i nt " Event " gst r f ( evnt ) ; " occur ed . "

1070

	

Resume ! Ret ur n mechani sm t o aai n pr ogr am.

1880 Event :

	

. send an event ?, get t he r esponse, and cont i nue accor di ng t o

1L39L3

	

! t he event t hat occur ed .

3100

	

I nput ( ) 1 pr ompt " event ?" : sent

1110

	

I f aunt =483 t hen sel num=1

1120

	

I f aunt =451 t hen sel nuo~2

1130

	

I f aunt =452 t hen sel num=3

3148

	

I f aunt =453 t hen sel num=4

1158

	

I f aunt =454 t hen sel num=5

1160

	

I f aunt =457 or aunt =458 t hen sel num=5

1170

	

Resume ! r et ur n f r ou t he sr q handl er r out i ne .

1180 End

4- 11 0
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3 . Event Capt ur e . Somet i mes cal l ed a " babysi t r out i ne" , t hi s pr ogr am al l ows t he

user t o set up t he 7D20 as desi r ed, t hen have a user - sel ect ed number of wavef or ms

acqui r ed and st or ed on t he cont r ol l er magnet i c t ape . Thi s al l ows t he user t o l eave

t he syst em unat t ended, but st i l l capt ur e t he r equi r ed dat a .

100

	

P, em Pr ogr am t o capt ur e and r ecor d event s t hat t r i gger t he 7D2Li .

110

	

' Thi s pr ogr am ( somet i mes cal l ed a ' babysi t r out i ne' al l ows t he

I 20

	

' user t o set up t he 7A20 as desi r ed . t hen have a user - sel ect ed

Y30

	

' numk~er of wavef or ms acqui r ed, and st or ed on t he cont r ol l er ' s

140

	

' magnet i c t ape . 7hi s al l ows t he user t o l eave t he syst em un-

I 50

	

~' at t ended, l out st i l l capt ur e t he r equi r ed dat a .

Y00

	

Rem P, out i ne awai t s a ' hol d neat compl et e' 5A. ( 1 f r om t he 7A20 .

170

	

' Nhen t he pr oper ~~A. ( 7 i s r ecei ved, t he wave f or m i s t r ansf er r ed

YS0

	

! t o t he cont r ol l er , t hen st or ed on t ape .

190

	

I nt eger dev, st b, addr , cycnum, dat ame, nuwwf m, evnt , si z, numcyc

2LWa

	

R, em 7A20 RAARESS I S I La

21H

	

Dev=10 ! E_ct abl i sh devi ce addr ess .

220

	

Open ( 11 : " gpi b0( pr i =" i , st r f ( dev>&" , eer <0>) s" ' i ~pen channel k1 f or

230

	

' devi ce addr ess . Set t he End t ) f Nessage t er mi nat or t o EOI onl y

240

	

' ! wor ks wi t h any t er mi nat i on sel ect i on .

250

	

~ On sr q t hen cal l sr ghdl r ! Est ah. ~l i sh l i nkage t o SRC! handl er r out i ne

260

	

Enabl e sr q . ' Enabl e f P. u handl er .

270

	

P. em Di mensi on st r i ngs Eo appr opr i at e l engt h .

2B8

	

Di m f pset t t o 600, wf mpr ef t o 200, t ext f t o 100

290

	

Dat a 1, 1, 1
300

	

Tabf =chr f ( 9)

310 Cf =chr f ( 13>

320 Gl uot f =chr f ( 34)
330

	

Read cycnum, dat ame, numwf m

340 Pr oeO:

	

' Gi ve user pr ompt s on scr een of 7D20, and get . r esponses

350

	

! f r om t he 7d20 user keys .

360

	

Cal l pr owl

370

	

Wai t ! Wai t f or user i nput , i f not what e. +r pect ed, er ase s c r een, and

3C+0

	

! wr i t e i t out agai n .

390

	

I f evnt <I or evnt >b t hen got o pr oc0

400 Pr ael :

	

numeye=evnt ~ : - ' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" et cycl e count er , and t al l user t o ss^t up 7D20

410

	

Cal l pr om2

420 Wai t

430

	

I f evnt =l 0 t hen got o pr oc2

440

	

Got o pr od
450 Pr oe2 :

	

' Get set t i ngs f r om 7D20, and decode whet her one or t wn

400 . channel s i n use .

470

	

' Di sabl e sr q

480

	

I nput ( I 1 pr ompt " aqr ? mod" : agr f

490

	

I f pos( agr f , " bot h" , 1) >0 t hen numwf m=2 1 Numk~er of wavef or ms f or

4Y5

	

. ' f i l e si ze .

500

	

I f pos( agr f , " ch2" , 1) >0 t hen dat ame=2

510

	

Cyenum=l ! I ni t i al i ze cycl e count er

520

	

Si z=6000i numwf m ! Cal cul at e space f or wavef or m dat a on t ape .

530 Pr oe3 :

	

. :" t ar t of h. ~ak~ysi t t i ng r out i ne, send message t o scr een .

540

	

Cal l pr oms ! Pr ompt message f or 7D20 .

550

	

Enabl e sr q

560

	

Pr i nt ( I l s" t r i g hol dnson"

	

' P. s " - ar m t he ?D2e) f or nest t r i gger .

570

	

Wai t 1 Wai t . f or hol d- next i nt er r upt f r om 7D20

SB0

	

I nput " 1 pr ompt " event ?" : evnt

590

	

I f evnt =450 t hen got a pr oc4

600

	

Pr i nt " I nval i d event code r ecei ved - EVENT " ; evnt

610

	

Got o pr od
620 Pr oe4 :

	

. ' Pr oper st at us and er r or ~- ode r ecei ved, r _ont i nue pr nce " " szny .

630

	

Cal l pr om3 ! Tel l user t hat pr ogr am i :" wor ki ng on dat a .

640 Openf =" wf w- " Lst r f ( cycnum) b" ( ope=r ep, si z=" kst r f ( si z) &" ) "

650

	

Open ( 12sopenf
660

	

I nput " 1 pr ompt " da wee" &st r f ( dat ame) &" , enc : asc ; wf mp?" : wf mpr ef

670

	

Cal l cur ve

680

	

I f nuwwf m=l t hen got o cl osei t

690

	

I nput 3) 1 pr ompt " da me : 2 ; wf ~s?" : wf mpr ef

700

	

Cal l cur ve

710 Cl osei t :

	

cl ose 2 ! Cl ose pr esent t ape f i l e .

720 Cycnum=cycnum+l
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730

	

I f cycnum>numcye t hen got o done ! I f numher of cycl es compl et ed .
740

	

8ot o pr od
759 Dunes

	

' End of pr ogr am, t el l user t haf f he wavef or ms have peen st or ed .

769 Cal l ~pr ao4
770 End

899 Sub sr ghdl r ! Ser i al pol l handl er suh- pr ogr am.

810

	

Pol l st b, addr ; dev ! Pol l devi ce DEV.
820

	

I f st b=83 t hen got o B59

839

	

Pr i nt " St at us byt e f r om devi ce Y" ; addr ; " i s " ; st 6 ! Pr i nt St at us
435 Dyt e .

849

	

, Resume ! P. et ur n mechani sm t o mai n pr ogr am.

859 Event :

	

! Wust he a user key r equest , decode r esponse i nt o aunt .
860

	

I nput ( 11 pr ompt " event ?" : aunt

870

	

I f evnt <451 or aunt >456 t hen got o speci al
889

	

Evnt =aunt - 450 ! Decode event i nt o nuaher I t o t i coor espondi ng t o
490

	

! f r ont panel user r qs keys .

990

	

Resume ! P. et ur n t o mai nl i ne when done her e .

930 Speci al :

	

! Not a user r q_a key . see i f nor mal user key . I f not , do
920

	

! an event : ? and send t he dat a t o cont r ol l er scr een .

939

	

I f aunt =403 t hen aunt =l 0 el se got o 950
940

	

Resume ! P, qs key was pr essed, r et ur n t o mai n pr ogr am.

950

	

Pr i nt " EVENT " ; evnf ; " r epor t ed under st at us byt e 83 . "
468

	

Resume ! P. et ur n t o mai nl i ne .
970 End

1099 Sub cur ve l ocal t emp, nr ! Get . cur ve dat a, t hen st or e wf mpr eE & wf dat a
SOl i 3

	

! on t he magnet i c t ape .

1920

	

Temp=posf wf mpr ef , " nr . p t " , 1) ! Fi nd wher e ' NP, . PT' - i n t he pr eamt zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" l e .

1039

	

Nr =val c( wf mpr ef , t emp) ! E. a~t r act numher of poi nt s f r om wf mpr eE .
104H

	

Del et e var wf dat a
1050

	

Di m wf dat a( nr ) ' Ai mensi on ' Wf DATR' t o hol d cur ve dat a .

1960

	

I nput ( i l dal e " " pr ompt " cur ve?" : wf dat a
1070

	

Pr i nt ( ) 2 : wf mpr ef ! Put t he wavef or m pr eamh~l e on t ape .
1080

	

Pr i nt ( 12 : wf dat a ! Put t he cur ve dat a poi nt s on t ape .

1090 Ret ur n
1100 End
1299 Sub el r ser n l ocal er f ! Suh~- pr ogr am t o cl ear t he scr een of t he 7D20 .

1219

	

Di m cr t ( 12) t o 1
1229 Cr f =chr f ( 13)

1230

	

I magef =" ' t ext ' , x, f a, 12( f a>, f a" ! Dui l d t he i mage f or ' pr i nt usi ng' .

1249

	

Pr i nt ( I 1 usi ng i magef : chr f ( 34) , cr f , chr f ( 34) . Send ~- . , " : CR. " " , " . " .
1250

	

Ret ur n ! P. et ur n f r om whence i t came .

1260 End
1390 Sub pr oml ! suh"- pr ogr am f or 7D20 scr een pr ompt . #I .
1319

	

Cal l el r ser n ! Cl ear t he 7D20 scr een .

1320

	

Text f =quot f &cf At abf l : " Ent er pumber of cycl es" St cf
1330

	

Text f =t ext f 6t abf &" t o st or e . " 8cf &cf kt abf
1349

	

Text f =t ext f E~" e . g . pr ess ' f r qs 1' f or " l ~cf &t abf
3350

	

Text f =t ext f &" one cycl e . " &quot f
1360

	

Pr i nt %1 : " t ext " ; t ext t

1370 Ret ur n

1388 End
1400 Sub pr om2 ! sut ~- pr ogr am f ar 7d2ca scr een pr ompt #? .

1410

	

Text f =quot a&cf &t abS&" Pl ease conf i gur e t he 7d20 as" &cf
1420

	

Text f =t ext f &t abf &" needed f or capt ur i ng dat a . " &cf &ct
1430

	

Text f =t ext f ht abf E~" pr ess ' r qs' when r eady . " &quaf f

1440

	

Pr i nt ( I 1 : " t ext " ; t ext f
1450 Ret ur n
1469 End

1590 Sub pr om3 ! Suh~- pr ogr am f or i D20 scr een pr ompt #3 .

1519

	

Cal l cl r scr n
1529

	

Text f =chr f l 34>&cf &cf &t abf &" wor ki ng on wavef or m" &cf

1530

	

Text f =t ext f &t abf &" A " &st r f ( cycnum) E~" . pl ease wai t . " &quaf f
1549

	

Pr i nt A3 : " t ext " ; t ext f

1559 Ret ur n
1560 End

PROGRAM ( CONT)
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1600 Sub pr omo ! : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"' ub- pr ogr am f or 7D: La scr een pr ompt #J,

1619

	

Cal l el r ser n . ' Cl ear t he 7D2t 7 scr een .
1629

	

Text f =quot f &cf &t abf &t abf &" Pr ogr am compl et ed! " &cf

1639

	

Text f =t ext f &cf &t abf 5~" wavef or ms st or ed on t ape . " &quot S
1640

	

Pr i nt 111 : " t ext " ; t ext f

1650 Ret ur n
1669 End
1700 Sub pr oms ! f uh- j pr ogr am f or 7D2i 3 scr een pr ompt #v .

1719

	

Cal l cl r scr n
1729

	

Text f =quot f &t abf &" 7D29 now babysi t t i ng! " &quot f
1739

	

Pr i nt Y1 : " t ext " ; t ext f

1749 Ret ur n
1759 End
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A~F~L3~; ATI Qf ~S

I n t hi s sect i an we gi ve same exampl es of haw t he 7D~Q

car p be used i n speci f i c appl i cat i ons . These appl i cat i ons

ar e but a f ew of t he many ways year 7D20 wi l l r e9i abl y

si mpl i f y year measur ement needs . By br i ngi ng accur at e

di gi t al st ar age and GPI B cammuni cat i ans capabi l i t i es t o

t he canvent i ar l ai asci l l ascape mai nf r ame, your 7D2C)
i s

a

f r i endky par t ner i n a whal e new ar ea of t est

measur ement s .
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APPLI CATI ONS

APPLI CATI ON 1

MONI TORI NG SLOWLY CHANGI NG EVENTS

WI TH THE 7D20 AND 7D11

Moni t or i ng event s or phenomena whi ch change at i ncr edi bl y sl ow r at es such as

10- ° Hz, i s a di f f i cul t t ask f or convent i onal osci l l oscopes . The f i r st pr obl em ar i ses i n

not bei ng abl e t o sweep t he t r ace sl owl y enough . The second i s pr oduci ng a

compr ehensi ve wavef or m whi ch r epr esent s t he changes .

By usi ng t he 7D20 t o di gi t i ze and st or e sampl es of t he event , and a Tekt r oni x 7D11

t o ser ve as a cal i br at ed sour ce suppl yi ng t he ver y sl ow t i mi ng ( sampl i ng)

i nf or mat i on f or t he 7D20, bot h of t hese pr obl ems may be over come . The 7D11 i s a ~

di gi t al l y cont r ol l ed del ayi ng uni t wi t h t he capabi l i t y t o del ay by Event s or Ti me . For

t hi s appl i cat i on i t wi l l be used as a del ay by event devi ce or , si mpl y put , a " di vi de by

n count er " . The 1- kHz cal i br at or si gnal pr ovi ded by t he 7704A mai nf r ame can be

di vi ded down by 1 t o 10' i n st eps of one . Thi s i s sel ect abl e at t he 7D1 1 f r ont panel .

Thi s " di vi ded down" si gnal i s obt ai ned at t he DLY' D TRI G OUT connect or on t he

7D11 and appl i ed t o t he EXT CLOCK i nput of t he 7D20 . You can cont r ol t he

sampl i ng i nt er val f or dat a acqui si t i on by var yi ng t he EVENT DELAY count di spl ayed

on t he cr t of t he 7704A.

Si nce t he cal i br at or has a 1 ms per i od, t he cr t r eadout of EVENT DELAY may be

di r ect l y r ead as N mi l l i seconds per sampl e poi nt . Thi s pr ovi des a r ange f r om 1 ms/

sampl e t o 10° sec/ sampl e . So a 1024 poi nt r ecor d at t he sl owest speed r epr esent s

1 15 . 7 days of i nf or mat i on . Obvi ousl y, l ong t er m st abi l i t y of t hi s syst em may need t o

be consi der ed f or such a r ar e occasi on .

I t shoul d be poi nt ed out t hat t he ENV and AVE cont i nuous f unct i ons of t he 7D20

wor k i n a si mi l ar manner t o t hat when ROLLi ng . The t ot al number of sampl es

pr ocessed bet ween di spl ayed poi nt s i s f i xed at 100 when ext er nal l y cl ocki ng t he

7D20 . I t has t he ef f ect of f ur t her di vi di ng t he di spl ayed t i me per poi nt by 100 .

The use of such a set - up i s especi al l y usef ul f or l ong t er m moni t or i ng of

t emper at ur e and pr essur e, f l ui d l evel s, chemi cal r eact i ons, and sei smi c act i vi t y .



Appl i cat i ons- 7D20

5- 2

I NSTRUMENTATI ON SET- UP #1

I

	

Del ayed Tr i g

Ext Tr i g

	

OUT

I N

	

Event s St ar t

Tr i g I N

Ext Cl ock

I N

~7oaA

7D17

7D20

Ver t Mode . . . . . . . . . . . RI GHT

Hor i z Mode . . . . . . . . . . . . . . B

Cal i br at or

Vol t s . . . . . . . . . . . . . . . . . . 4 V

Tr i g Coupl i ng . . . . . . . . . . . AC

Tr i g Sour ce . . . . . . . . . . . . EXT

Tr i g Sl ope . . . . . . . . . . . . . . . . +

Tr i g Level . . . . . . . . . . . . . . = 0

Event s St ar t

Tr i g Sl ope . . . . . . . . . . . . . . . . +

Event s St ar t

Tr i g Level . . . . . . . = 2 o' cl ock

Count Mode . . . . . . . EVENTS

Del ay . . . . . . . . . . . As Desi r ed

Fi ne Del ay . . . . . . . . . . . . . . NA

B Sweep

Del ay Mode . . . . . . . . . . . . . NA

Ti me Di v . . . . . . . . . . . . . . EXT

Ext er nal

Pol ar i t y . . . . . . . . . 1 ( posi t i ve)

3857- 50
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APPLI CATI ON 2

ULTRASONI C, NON- DESTRUCTI VE TESTI NG
USI NG 7D20

Non- dest r uct i ve t est i ng of mat er i al f or uni f or mi t y i s t ypi cal l y per f or med usi ng

ul t r asoni c t echni ques . Fr equenci es i n t he ul t r asoni c r ange make possi bl e t he

r esol ut i on necessar y t o measur e mat er i al t hi ckness and l ocat e f l aws . An i nspect or

usi ng ul t r asoni c equi pment can " see" beneat h t he sur f ace of mat er i al s t o l ocat e

even mi nut e f l aws.

To do t hi s, quar t z cr yst al s ar e of t en used as t r ansducer s t o conver t an el ect r i cal

pul se f r om a t r ansmi t t er t o ul t r asoni c waves and, af t er t he ul t r asoni c bur st has

t r avel ed t hr ough t he mat er i al , conver t i t back t o an el ect r i cal si gnal at t he r ecei ver

end . The cr yst al s ar e chosen t o r esonat e f ar above t he audi o r ange, of t en i n t he

megaher t z r egi on . The pul se r epet i t i on r at e i s chosen l ow enough so t he pul se and

any r ef l ect i ons r each t he r ecei ver bef or e t he next pul se i s sent . Wat er i s of t en used

as a t r ansf er medi um, wi t h t he cr yst al s and par t under t est pl aced i n a t ank.

Two t est modes ar e common- pul se/ echo and pi t ch/ cat ch . Pul se/ echo i s si mi l ar t o

r adar . A si ngl e cr yst al i s used f or bot h t r ansmi t t i ng and r ecei vi ng . I n a pi t ch/ cat ch

mode, t wo cr yst al s ar e used- one t r ansmi t s and t he ot her r ecei ves, of t en on t he

ot her si de of t he obj ect f r om t he t r ansmi t t i ng cr yst al . The t r ansi t t i me bet ween t he

t r ansmi t t ed pul se and r ef l ect i ons f r om sur f ace boundar i es or i nt er nal def ect s

r eveal s t he qual i t y of t he mat er i al or t he l ocat i on of t he def ect s . Thi s t i me may be

measur ed usi ng a count er t i mer or vi ewi ng t he out put of t he t r ansducer on an

osci l l oscope di spl ay . I n t he past , t he count er / t i mer was pr ef er r ed because of t he

hi gher accur acy and r esol ut i on when compar ed wi t h t he osci l l oscope . However ,

wi t h t he onset of t r ansi ent di gi t i zer s and di gi t al osci l l oscopes, a hi ghl y accur at e

al t er nat i ve i s now avai l abl e .

The 7D20 can capt ur e a r ef l ect ed si gnal and al l ow you t o measur e t i me r ef er enced

t o t he t r i gger and al so t o anal yze t he si gnal ampl i t ude usi ng a si ngl e cur sor ( DOFF) .

Because t he t i me base of t he 7D20 i s der i ved f r om a cr yst al cl ock, t he hor i zont al

t i mi ng accur acy i s much bet t er t han t hat of convent i onal , r amp dr i ven t i me bases .

The i mpr ovement i s most si gni f i cant when del ayed sweep i s compar ed wi t h t he

7D20' s del ayed t r i gger posi t i on . For exampl e, t o have a var i abl e del ay up t o 10 ms, a

dual t i me base wi t h del ay must have t he mai n sweep at 1 ms/ di v . I f t he t r i gger j i t t er

i s 0 . 05%of t he Ti me/ di v, t hi s r esul t s i n 500 ns of j i t t er . I f t he del ayed sweep i s set

at 1 ps/ di v, t he accur acy of t he di spl ay i s about 3%. At t hi s Ti me/ di v, t he j i t t er i s

near l y hal f of a di vi si on!

Wher eas wi t h t he 7D20 at 10 Ns/ di v, 15 ms of del ay i s possi bl e . The appr oxi mat e

t i mi ng accur acy f or 10 ms del ay i s ±10 ps . The di spl ay j i t t er i s one sampl e i nt er val

±300 ps . For t hi s exampl e i t i s appr oxi mat el y 100 ns . I f l ess del ay i s r equi r ed, t hen a

f ast er sweep speed may be sel ect ed r esul t i ng i n even bet t er accur acy . The st at ed

t i mi ng accur acy of t he 7D20 i s 0 . 1% of Ful l Scal e ±300 ps . Dependi ng upon t he

TI ME/ DI V sel ect ed, measur ement t i mi ng accur aci es can appr oach t hat of a

count er / t i mer .
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CH 1
I nput

Ext er nal

Tr i gger

Recei ved

	

I nput

Si gnal

	

Sync

Out put Out put

Tr ansmi t

	

/ Recei ve

I NSTRUMENTATI ON SET- UP #2

Pul sar / Recei ver

Tr ansducer s

7603

7603

Ver t Mode . . . . . . . . . . . . LEFT

7D20

Acqui r e Mode . . . . . . . . CH 1

Tr i gger i ng

Coupl i ng . . . . . . . . . . . . . AC

Mode . . . . . . . . . . . . NORM

Sour ce . . . . . . . . . . . . . EXT

Posi t i on . . . . . As Desi r ed

Ti me/ Di v . . . . . . . As Desi r ed
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To oper at e, t he i nci dent or out goi ng t r ansmi t t ed pul se must be used t o t r i gger t he

7D20. You must sel ect t he del ay t i me r equi r ed t o vi ew t he r ef l ect ed si gnal . Thi s i s

done by posi t i oni ng t he 7D20' s t r i gger hor i zont al l y t o r ead t he desi r ed number of

di vi si ons . The r eadout i ndi cat es a negat i ve posi t i on when t he t r i gger occur s beyond

t he l ef t hand si de of t he scr een . Onl y one cur sor shoul d be sel ect ed ( ~OFF~ . Thi s

wi l l al l ow you t o make accur at e t i me measur ement s r ef er enced t o t he t r i gger

( t i me=0~ .

The Pul se/ Recei ver i n t he set up i l l ust r at i on i s a commer ci al l y avai l abl e uni t . I t

suppl i es t he st i mul us t o t he t r ansmi t t i ng t r ansducer and pr econdi t i ons t he r ecei ved

si gnal suppl yi ng suf f i ci ent out put so i t can be vi ewed on t he osci l l oscope di spl ay .

The Sync Out i s coi nci dent wi t h t he t r ansmi t t ed pul se and t her ef or e ser ves as t he

t r i gger f or t he 7D20 .

As shown i n t he si mul at ed si gnal i n Fi gur e 5- 1, t he cur sor ' s hor i zont al coor di nat e

val ue i ndi cat es t he t ot al t i me f r om t he Sync Out , used as t he t r i gger , t o t he vi ewed

posi t i on on t he cr t scr een . Not e t hat t he r esol ut i on i s on t he or der of one par t i n 10 5

when compar ed t o t he t ot al del ay t i me avai l abl e . The accur acy of t he measur ement `

i s 0. 1% of t hi s r eadi ng .

Ot her 7D20 f eat ur es such as mul t i - t r ace di spl ay and dual channel acqui si t i on may

be used t o compar e r esul t s f r om pr evi ous t est s or t o si mul t aneousl y capt ur e t wo

r ef l ect ed si gnal s . These may be acqui r ed as f ast as 2 ps/ di v f or a si ngl e event and

as f ast as 50 ns/ di v f or r epet i t i ve event s . Al so t hr ough t he I EEE- 488 i nt er f ace,

f ur t her mani pul at i on of t he dat a by a cont r ol l er or cal cul at or may pr ovi de spect r al

i nf or mat i on usi ng Four i er anal ysi s ( FFT~ . For most ul t r asoni c, non- dest r uct i ve

t est i ng, t he 7D20 i s much mor e f l exi bl e t han a count er / t i mer .
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Fi gur e 5- 1 . Vi ewi ng a r ef l ect ed pul se si gnal showi ng t he cur sor posi t i on r el at i ve t o t he

t r i gger pul se .
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Appl i cat i ons- 7D20

APPLI CATI ON 3
MONI TORI NG I NTERCELLULAR NEURONAL

DI SCHARGE

The measur i ng of ner ve act i vi t y i n st i mul us- r esponse exper i ment s r equi r es vi ewi ng

l ong wi ndows of t i me r el at i ve t o t he pul se wi dt h of t he neur onal di schar ge . For a

gi ven r ecor d of t i me, such act i vi t y appear s as a shower or bur st of spi kes r esembl i ng

a par t l y det er i or at ed pi cket - f ence . For exampl e, t he pul se wi dt h of a uni t di schar ge

may be 700 Nsec and vi ewed on an osci l l oscope scr een r epr esent i ng a t ot al wi ndow

of 1 t o 5 seconds . On occasi on, l onger per i ods of t i me ar e used . Tr adi t i onal l y,

bi st abl e st or age ( DVST) osci l l oscopes have been t he pr ef er r ed devi ce f or vi ewi ng

such event s . Sel dom have di gi t al st or age t echni ques been used because of t he need

f or ext r emel y dense i nf or mat i on .

The di f f i cul t y l i es wi t h t he i nabi l i t y of di gi t i zer s t o pr oper l y r epr esent di spl acement s

whi ch appear on convent i onal osci l l oscopes as a ver t i cal l i ne wi t hout any wi dt h. I n

or der t o di gi t al l y capt ur e any i nf or mat i on, i t must be sampl ed of t en enough t o

r epr esent sal i ent char act er i st i cs . For a si mpl e r ect angul ar pul se, onl y one sampl e on

t he t op of t he pul se i s r equi r ed t o accur at el y r epr esent i t s ampl i t ude. One sampl e

wi l l be guar ant eed as l ong as t he di gi t i zer ' s sampl e i nt er val i s shor t er t han t he

wi dt h of t he pul se. I f such a pul se wi dt h has 520 ps sampl ed at 500 Ns per poi nt t o

bui l d a 5 second l ong r ecor d, 10, 000 hor i zont al poi nt s woul d be r equi r ed . Wher eas,

a bi st abl e st or age scope has hor i zont al l ocat i ons whi ch ar e onl y one mol ecul e apar t ,

so a ver y nar r ow pul se appear s as a ver t i cal l i ne . Thi s i s l i ke havi ng bi l l i ons of

" dot s" . Al t hough, t he t ot al number of per cei ved ver t i cal l i nes i s onl y a f ew hundr ed

si de- by- si de .

I n or der t o opt i mi ze t he vi ewi ng of medi um and sl ow speed event s, t he 7D20' s

ROLLi ng di spl ay pr esent s a compr ehensi ve, uni nt er r upt ed pi ct ur e of event s vi ewed

at 0 . 1 s/ di v and sl ower . I n t he r ol l di gi t i zi ng mode, i t i s possi bl e t o st i l l det ect t he

pr esence of event s whi ch ar e 500 ps or gr eat er i n wi dt h by ENVel opi ng

cont i nuousl y . Based on a 500 ps sampl e i nt er val t he equi val ent number of

hor i zont al poi nt s r equi r ed wi t hout usi ng ENV ar e l i st ed i n Tabl e 5- 1 bel ow. Keep i n

mi nd t hat t hi s i s onl y t r ue under cer t ai n speci al condi t i ons .

5- 6

TABLE 5- 1

Ef f ect i ve Number of Poi nt s When Usi ng ENV Whi l e ROLLi ng

No . of Poi nt s Requi r ed

2, 000

4, 000

10, 000

20, 000

40, 000

100, 000

200, 000

400, 000

Tot al Di spl ayed Ti me

i n Seconds ( 10~Ti me/ di v)

1

2

5

10

20

50

100

200



For t he appl i cat i on of neur onal act i vi t y, i nt r acel l ul ar r esponses ar e bet ween 500 ps

and 1 ms i n wi dt h whi ch makes t hi s appr oach val i d . Caut i on must be t aken t o never

at t ach t he 7D20 di r ect l y t o human subj ect s . I nt r acel l ul ar el ect r i cal pot ent i al s ar e

on t he or der of 50 mV t o 100 mV and may be appl i ed t o t he 7D20 wi t hout

pr eampl i f i cat i on .

APPLI CATI ON 4
MEASURI NG PULSE JI TTER,

FREQUENCY SHI FT, AND AMPLI TUDE

VARI ATI ONS USI NG THE 7D20

Det ect i ng subt l e var i at i ons of ampl i t ude and t i me i n a si gnal i s ext r emel y di f f i cul t t o

do wi t h a non- st or age osci l l oscope . Var i abl e per si st ence scopes pr ovi de a means f or

r ecor di ng such si gnal changes, whi ch al l ow you t o easi l y vi ew and i nspect si gnal

char act er i st i cs . However , when t he need ar i ses t o compar e one r ecor d wi t h a

pr evi ous one, a cer t ai n amount of i nconveni ence i s encount er ed. One di f f i cul t y i s

t hat al t hough mul t i pl e sweeps ar e r ecor ded, di spl ay modi f i cat i on i s not possi bl e .

Compar i sons ar e t ypi cal l y made bet ween phot os or phot os and t he cr t di spl ay . I f

l ong t er m t r ends need t o be anal yzed and cat al oged or a gr eat number of devi ces

need t o be t est ed, phot os become an unaccept abl e bur den .

The 7D20 sol ves t hese pr obl ems . The ENVel opi ng f eat ur e accumul at es maxi mum

and mi ni mum val ues of successi ve sweeps and ef f ect i vel y si mul at es a var i abl e

per si st ence di spl ay . However , t he 7D20 al so pr ovi des al l of t he advant ages of di gi t al

st or age; br i ght and cl ear di spl ays, i ndef i ni t e st or age and vi ew t i me, di spl ay

modi f i cat i on ( posi t i on up and down, et c . ~, r eadout of wavef or m coor di nat e val ues,

mul t i pl e wavef or m st or age, and comput er i nt er f ace ( I EEE- 488 .
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Appl i cat i ons- 7D20

Fi gur e 5- 2 . Usi ng t he ENVel opi ng mode t o show f r equency shi f t .

3657- 54
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Appl i cat i ons- 7D20

The br i ght and cl ear di spl ays of up t o si x wavef or ms si mul t aneousl y, i mpr oves t he

vi sual compar i son of acqui r ed si gnal s . The cur sor s al l ow f or quant i t at i ve measur es

of si gnal var i at i ons and t he I EEE- 488 i nt er f ace per mi t s l ong t er m t r end anal ysi s and

r ecor di ng usi ng a cal cul at or or comput er .

Of cour se, t he key t o t hi s measur ement i s t he ENVel opi ng . Ther e ar e gener al l y t wo

f or ms of t hi s, cont i nuous or f i xed . Fi xed means a pr edet er mi ned number of

wavef or m acqui si t i ons wi l l be used t o gener at e t he envel ope. You sel ect t hi s

number vi a t he SET N f unct i on ( N = 2" , n = 3, 4, 5, 6, 7, 8j of t he 7D20 . When N

number of wavef or ms have been pr ocessed, t he 7D20 t er mi nat es t he ENV N mode

and ent er s t he HOLD st at e . When usi ng t he cont i nuous or i nf i ni t e ENVel opi ng, t he

7D20 wi l l pr ocess wavef or ms i ndef i ni t el y unt i l t he HOLD but t on i s pr essed. Bot h

ENV and ENV N al so cancel by an al t er nat e push of t hat but t on or by sel ect i ng AVE,

AVE N, or HOLD NEXT .

5- 8
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Fi gur e 5- 3 . Usi ng si gnal ENVel opi ng and mul t i - di spl ay f eat ur e t o vi ew pul se f i t t er .
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APPLI CATI ON 5

SOA ANALYSI S USI NG

TFf E 7D20 AND 7A13

Appl i cat i ons- 7D20

Once a sat i sf act or y envel ope i s cr eat ed and hel d i n memor y ; i t may be anal yzed

usi ng t he cur sor s or by over l ayi ng i t wi t h a pr evi ousl y gener at ed envel ope . To do

t hi s, si mpl y use t he CURSOR WAVEFORM modi f i er s t o posi t i on t he r ecor d up or

down .

Now, even sl i ght and subt l e wavef or m var i at i on may be easi l y r eveal ed .

When t est i ng any t r ansi st or swi t ch wher e t he col l ect or cur r ent and col l ect or - emi t t er

vol t age ar e out of phase, det er mi ni ng t he ener gy di ssi pat ed by t he devi ce i s

essent i al . Si nce t hi s ener gy may dest r oy t he swi t chi ng devi ce, i t s Saf e Oper at i ng

Ar ea ( SOA) must be det er mi ned . Thi s i s a common concer n when r eact i ve l oads

must be dr i ven such as i nduct i ve l oads i n power suppl i es and mot or s, or capaci t i ve

l oads i n l i qui d cr yst al di spl ays .

Some si mpl e vi sual t echni ques can save a l ot of t i me i n f i ndi ng t he SOA wi t hout

r esor t i ng t o exact i ng cal cul at i ons . Cer t ai nl y, absol ut e accur acy i s desi r ed as pr ovi ded

by si gnal pr ocessi ng, but vi sual i nspect i ons r eveal qual i t at i ve dat a i n a ver y shor t

t i me .

The si mpl est appr oach i s t o use an osci l l oscope t o di spl ay t he col l ect or cur r ent ( i ~)

ver sus t he col l ect or - emi t t er vol t age ( V~e) . Thi s al l ows you t o vi ew t he act ual

swi t chi ng char act er i st i cs whi l e t he devi ce i s oper at i ng . I t i s al so val uabl e t o be abl e

t o see how bot h si gnal s r el at e t o t i me. I n or der t o pr obe t he ci r cui t under t est , a

di f f er ent i al ampl i f i er i s needed t o acqui r e a t r ue Vi e . A cur r ent pr obe whi ch can

r espond t o do as wel l as ac i s r ecommended . However , i f a " cur r ent sense r esi st or "

i s avai l abl e, t hi s i s t he most economi cal choi ce f or r epr esent i ng i ~ .

Anot her poi nt t o consi der i s dest r uct i ve t est i ng of t he swi t chi ng devi ce . The di spl ay

must be capabl e of capt ur i ng t he si gnal when t he f ai l ur e occur s .

By usi ng t he 7D20 f or acqui si t i on and di spl ay, t he TEKTRONI X 7A13 Di f f er ent i al

Ampl i f i er f or pr econdi t i oni ng, and t he AM503/ P6302 cur r ent pr obe and ampl i f i er ,

SOA i nf or mat i on can be easi l y vi ewed . The cur r ent pr obe accur at el y measur es f r om

do t o 50 MHz and pr ovi des a si ngl e- ended out put t o t he 7D20. The 7A13 i s a DCt o

100 MHz di f f er ent i al ampl i f i er . When i nst al l ed i n a 4 compar t ment 7000 Ser i es

mai nf r ame wi t h t he 7D20, t he si gnal condi t i oned by t he 7A13 may be r out ed

ext er nal l y t o t he 7D20. Thi s i s pr ovi ded vi a t he mai nf r ame' s t r i gger si gnal out put

I bcat ed at t he r ear of t he mai nf r ame . Thi s si gnal i s si mpl y cabl ed and t er mi nat ed at

t he 7D20' s ver t i cal i nput . The bandwi dt h of t hi s pat chi ng i s about 50 MHz when

usi ng a 50 ohm t er mi nat i on at t he 7D20. I f a 4 compar t ment mai nf r ame i s not

avai l abl e, t he P6046 di f f er ent i al pr obe and ampl i f i er may be used . Thi s pr ovi des 100

MHz bandwi dt h but l acks t he f l exi bi l i t y of t he 7A13 .
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5- 1 0

P6055

Ve 1

	

/ Vc

I NSTRUMENTATI ON SET- UP #5

7D20

Ver t i cal

Si gnal Out

7704A

TM501

P6302

7704A

7A13

7D20

Ver t Mode . . . . . . . . . . . RI GHT

Hor i z Mode . . . . . . . . . . . . . . B

A Tr i gger

Sour ce . . . . . . . . . . . . . . . . LEFT

+ I nput . . . . . . . . . . . . . . . . . DC

- I nput . . . . . . . . . . . . . . . . . UC

BW. . . . . . . . . . . . . . . . . . . FULL

Vol t s/ Di v . . . . . . . As Desi r ed

Compar i son

Vol t age . . . . . . . . . . . . . . . . . NA

AOR Mode . . . . . . . . . . BOTH

Tr i gger i ng

Mode . . . . . . . . . . . . NORM

Coupl i ng . . . . . . . . . . . . . DC

Sour ce . . . . . . . . . . MODE

Posi t i on . . . . . . . . . . . . + 1

Sl ope . . . . . . . . As Desi r ed

CH 1

Vol t s/ Di v . . . . . 10mV/ Di v

Coupl i ng . . . . . . . . . . . . . DC

CH 2

Vol t s/ Di v . . . . . 20mV/ Di v

Coupl i ng . . . . . . . . . . . . . DC
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CALI BRATI ON

Si nce t he si gnal s ar e bei ng pr econdi t i oned, t he 7D20 cannot di spl ay t he t r ue

sensi t i vi t y of t he cur r ent pr obe' s amps/ di v or t he 7A13' s vol t s/ di v . However , t he

AM 503 f r ont panel can be r ead t o det er mi ne i t s amp/ di v . Thi s wi l l be accur at e

pr ovi ded i t s out put i s t er mi nat ed i nt o 50 ohms and di spl ayed at 10 mV/ di v on t he

7D20 . A si mi l ar si t uat i on i s t r ue f or t he 7A13 but i t wi l l be necessar y t o adj ust t he

gai n at t he 7A13 . Thi s i s a si mpl e f r ont panel adj ust ment . To cal i br at e t he

7A13/ 7D20 def l ect i on and sensi t i vi t y, do t he f ol l owi ng :

1 . Set t he 7D20 CH 2 f or 20 mV/ di v and f or 500 ps/ di v .

2 . Set t he 7A13 t o 1 V/ di v .

Appl i cat i ons- 7D20

3 .

	

Appl y t he 4 vol t cal i br at or si gnal f r om t he host mai nf r ame t o t he + i nput of t he

7A13 .

4 . Connect t he i nst r ument s as shown i n t he set up i l l ust r at i on .

5 . Adj ust t he " GAI N" adj ust ment on t he 7A13' s f r ont panel t o obt ai n 4 di vi si ons

of def l ect i on di spl ayed by t he 7D20 . I f mor e adj ust ment r ange i s r equi r ed, use

t he Var i abl e Vol t s/ Di v on t he 7A13 .

At t hi s poi nt , t he act ual vol t s/ di v may be r ead di r ect l y f r om t he 7A13 . Remember

when sel ect i ng di f f er ent sensi t i vi t i es, DONOT change t he vol t s/ di v set t i ngs on t he

7D20 . Make al l Amps/ di v and Vol t s/ di v sel ect i on at t he AM 503 and 7A13 .

OPERATI ON

Connect t he t wo P6055 pr obes t o t he ci r cui t under t est . I f acqui r i ng Voe i s desi r ed,

connect t he + i nput t o t he col l ect or and t he - i nput t o t he emi t t er . The 7A13 wi l l

al gebr ai cal l y subt r act t he emi t t er vol t age f r om t he col l ect or vol t age t o yi el d V~~.

Connect t he P6302 ar ound a conveni ent l oop or el ement i n ser i es wi t h t he col l ect or .

Adj ust t he AM503' s and 7A13' s def l ect i on f act or s t o pr oduce si gnal s of about t hr ee

di vi si ons each i n ampl i t ude . Set up t he 7D20' s di spl ay as f ol l ows :

1 .

	

Pr ess " VS" f ol l owed by a " 2" t o cr eat e an X- Y di spl ay of i s vs V~~,

2 . Pr ess " REF" t o vi ew t he " CSW" ( cur sor wavef or mj , i G vs t i me t o ser ve as a

t i me r ef er ence, and

3 .

	

Pr ess " 2" t o di spl ay Vi e ( Channel 2) ver sus t i me i f desi r ed .

Not i ce t hat cur sor s appear on t he X- Y di spl ay as wel l as on t he REFer ence

wavef or m. Thi s i s especi al l y val uabl e t o det er mi ne t he t i me whi ch a par t i cul ar

power l evel was sust ai ned . Ul t i mat el y, t hi s i nf or mat i on can be used t o det er mi ne

t he ener gy di ssi pat ed by t he devi ce .

Fi gur e 5- 5 shows an exampl e of t he i nf or mat i on pr ovi ded by t he 7D20. I f t he

REFer ence wavef or m i s not di spl ayed, t he cur sor s r eadout t he X and Y coor di nat es

5- 1 1



Appl i cat i ons- 7D20

of t he ver sus di spl ay . I f t he REF i s di spl ayed t hen t he hor i zont al cur sor coor di nat e

r eads t i me. So, by sel ect i ng t he REF on and of f , and posi t i oni ng t he cur sor s, dat a

poi nt s may be ext r act ed f or comput at i on . Thi s wi l l per mi t compar i ng measur ed

i nf or mat i on wi t h t he devi ce manuf act ur er s speci f i cat i ons . Fi gur e 5- 6 i s an exampl e

of such speci f i cat i ons .

For r epet i t i ve si gnal s t he 7D20 may be used at any t i me/ di v set t i ng . Because of t he

dest r uct i ve nat ur e of secondar y br eakdown, t he i o and Vi e i nf or mat i on must be

acqui r ed i n a si ngl e sweep i n t he event of a devi ce f ai l ur e . I n t hi s case, t he 7D20

wi l l acqui r e bot h channel s i n a si ngl e sweep as f ast as 2 ps/ di v . Si nce NORM

5- 1 2
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Fi gur e 5- 5 . 7D20 di spl ay showi ng saf e oper at i ng ar eas and ot her i nf or mat i on .
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t r i gger i ng i s used, t he 7D20 wi l l si mpl y r et ai n t he l ast t r i gger ed i nf or mat i on . At t hat

poi nt , HOLD shoul d be pr essed t o el i mi nat e t he chance of a st r ay si gnal or noi se

f r om dest r oyi ng t he dat a . Al t er nat el y, HOLD NEXT may al so be used f or a t r i gger ed

hol d.

Thi s appl i cat i on i s i nt ended t o ai d i n t he SOA pr ocess and by no means r epr esent s a

compl et e or r i gor ous met hod f or maki ng such measur ement s . A mor e compl et e

di scussi on of t hi s subj ect i s avai l abl e f r om Tekt r oni x, I nst r ument Di vi si on, Lab

Scopes Mar ket i ng .

APPLI CATI ON 6
USI NG THE 7D20 WI TH THE 7854

FOR WAVEFORM PROCESSI NG

Appl i cat i ons- 7D20

The 7854 i s a wavef or m pr ocessi ng osci l l oscope whi ch al l ows you t o mani pul at e

wavef or ms si mi l ar t o usi ng a sci ent i f i c pr ogr ammabl e cal cul at or . The 7854 di gi t i zer

has a si ngl e event capt ur e speed sl i ght l y above t he audi o spect r um. The 7D20

ext ends t hi s abi l i t y t o capt ur e si ngl e event s i nt o t he vi deo spect r um.

Al so, t he set t i ngs of t he 7D20 may be r emot el y pr ogr ammed f or use i n an

aut omat ed measur ement envi r onment . I n t hi s appl i cat i on, i t i s i mpor t ant t o poi nt

out t hat t hi s combi nat i on i s not t he most ef f i ci ent syst em component when speed i s

consi der ed . However , i t may be desi r abl e si nce i t gr eat l y r educes t he sof t war e

i mpact on t he syst em engi neer . The 7854' s wavef or m f unct i ons el i mi nat e t he need

t o cr eat e and ver i f y many commonl y used al gor i t hms . I n t hi s sense, t he 7854 and

7D20 pr ovi de t he shor t est pat h t o desi gni ng a wavef or m measur ement syst em.

Bef or e pr oceedi ng, a f ew t echni cal poi nt s must be consi der ed t o expl ai n t he use of

t hese t wo i nst r ument s .

The 7D20 i s a wavef or m di gi t i zer . I t s measur ement accur acy i s der i ved f r om i t s

wavef or m memor y . The 7D20 pr oduces a r ef r eshed di spl ay ( when i nst al l ed i n any

7000 Ser i es mai nf r ame) whi ch i s i n no way t i me r el at ed t o t he event s whi ch i t

capt ur es . Al so, t he hei ght , wi dt h, and posi t i on of t he di spl ay can be adj ust ed f r om

t he f r ont panel whi ch can ser i ousl y af f ect measur ement s made wi t h t he gr at i cul e .

However , t he cont ent s i n memor y ar e not di st ur bed and t he cur sor r eadout wi l l

r emai n accur at e because i t i s i ndependent of t he di spl ay adj ust ment s .

The 7854 acqui r es wavef or m i nf or mat i on f r om t he pl ug- i ns based on t he hei ght ,

wi dt h, and posi t i on of t he di spl ay . Accur acy of t he 7854 i s l i mi t ed pr i mar i l y by t he

pl ug- i ns i nst al l ed i n i t . Hence, t he di spl ay out put of t he 7D20 does not pr esent t he

most accur at e r epr esent at i on of i t s memor y cont ent s . Er r or s ar e al so compounded

when t he 7854 di gi t i zes t he 7D20' s out put . Quant i zat i on, noi se, and l i near i t y al l

cont r i but e t o t hi s er r or .

Ther e i s a si mpl e sol ut i on t o t hi s di l ema, t he I EEE- 488 i nt er f ace . The onl y l ogi cal

way t o accur at el y r epr esent a 7D20 wavef or m i n t he 7854 i s t o t r ansf er t he act ual

di gi t al dat a .
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Appl i cat i ons- 7D20

I NSTRUMENTATI ON SET- UP #6

7854

7D20

I EEE- 488 ( REAR PANEL SELECTS)

MODE . . . . . . . . LI STEN ONLY ( CODE 1 1 ~

STATE . . . . . . . . . . . . . . . . . . . . . . . . ON LI NE

DI SPLAY MODE . . . . . . . . . . . . . . . . . . STORED

I EEE- 488 ( MENU SELECTED)

MODE . . . . . . . . . . . . . . . . . . . . . TALK ONLY
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Appl i cat i ons- 7D20

When usi ng t he 7854 and t he 7D20 wi t hout an I EEE- 488 cont r ol l er , pr ovi si ons have

been made on bot h i nst r ument s t o al l ow you t o t r ansf er dat a manual l y .

I ni t i al l y, set up t he 7854 f or a SCOPE di spl ay, i nst al l t he 7D20 as shown i n t he set -

up i l l ust r at i on, and acqui r e a wavef or m i nt o t he 7D20 . I f you have mor e t han one

wavef or m i n t he 7D20' s memor y, you can t r ansf er t hem one at a t i me t o t he 7854 .

Use t he CSWkey t o desi gnat e t he wavef or m t o be t r ansf er r ed. Pr ess t he 7D20' s I D

key t o set t he t r ansf er mode t o TALK ONLY and sel ect t he UTI LI TI ES menu . Sel ect

1024 poi nt s per wavef or m on t he 7854 .

To i ni t i at e t he t r ansf er , pr ess READX on t he 7854 and sel ect SEND CSWASCI I f r om

t he UTI LI TI ES MENU of t he 7D20 by pr essi ng key number 1 . The r esul t i ng di spl ay on

t he 7854 wi l l have a hor i zont al scal e f act or whi ch i s not an i nt eger val ue; however ,

t he t i mi ng i nf or mat i on i s cor r ect . The di f f er ence i n scal e f act or s occur because t he

7D20 i s cal i br at ed f or 100 poi nt s/ di v, wher e t he 7854 i s 102 . 4 poi nt s/ di v ( when

P/ W=1024) . I f desi r ed, an i nt eger scal e f act or can be pr oduced by a 1 . 024 HXPD

command on t he 7854 . I f t he 7D20 acqui r ed i t s wavef or m i n t he Ext ended Real - t i me

r ange ( 200 ps/ di v t o 2 Ns/ di v) , 820 poi nt wavef or ms wi l l r esul t . I f an 820 poi nt

wavef or m i s sent t o t he 7854, al l of t he poi nt s wi l l t r ansf er but t he val ue of poi nt s

821 t hr ough 1024 on t he 7854 wi l l be f i l l ed wi t h zer os and t he 7854 wi l l i ssue a

war ni ng .

Thi s wavef or m may be expanded t o f i t t he 820 or i gi nal poi nt s i nt o an i nt er pol at ed

1024 poi nt s . On t he 7854, t ur n of f t he cur sor s ; key i n 0, WFM, 1 . 28 and pr ess

HXPD.

Dat a t r ansf er f r om t he 7D20 t o t he 7854 may be conduct ed usi ng an I EEE- 488

cont r ol l er . I n t hi s envi r onment , bot h t he 7854 and t he 7D20 shoul d be set up f or t wo

way communi cat i on, TALK/ LI STEN. Fr om t he cont r ol l er , t he 7854 shoul d be

i nst r uct ed t o l i st en and i ni t i at e a READX, and t he 7D20 i nst r uct ed t o t al k and send

t he desi r ed wavef or m. By a command f r om t he I EEE- 488 i nt er f ace, t he 7D20 can

i nt er pol at e t he dat a bef or e i t i s sent . When used, t he 7D20 sends 1024 poi nt s t o t he

7854 .

Thi s t echni que r el i es on t he cont r ol l er t o coor di nat e t he t r ansf er but not act ual l y

handl e t he wavef or m dat a .
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I NSTRUMENT OPTI ONS

No opt i ons wer e avai l abl e f or t he 7D20 at t he t i me of t hi s pr i nt i ng .

I nf or mat i on about any f ut ur e opt i ons can be f ound i n t he Change I nf or mat i on

sect i on at t he back of t hi s manual .



BLOCK DI AGRAM:

Descr i pt i on of : 3- 1

I l l ust r at i on f or : 3- 2, 3- 3

ADD SEPT 82

ACCESSORI ES:

Opt i onal : 1- 12

St andar d : 1- 12

APPLI CATI ONS : 5- 1

AOR:

Expl anat i on of : ( see CONTROLS AND CONNECTORS)

Use of : ( see EXERCI SES)

AVE:

Expl anat i on of : ( see CONTROLS AND CONNECTORS)

Use of : ( see EXERCI SES)

COLOR, I N THI S MANUAL : 1- 1

COMMANDS: ( see GPI B)

CONTROLS AND CONNECTORS : ( al so see EXERCI SES f or usage)

Descr i pt i on and I l l ust r at i on of : 2- 2

Oper at i on of :

AC, DC, GND: 2- 93,

ADD: 2- 23, 2- 95

AOR GAI N: 2- 94

AOR MODE: 2- 95

ADD

	

~ 1 : 2- 95

BOTH : 2- 23, 2- 95

CH1 ~1 : 2- 23, 2- 95

CH2 ~2 : 2- 23, 2- 96

AVE: 2- 68, 2- 116

AVE N: 2- 70, 2- 118

CURSORS: 2- 32, 2- 112

ALI GN: 2- 36, 2- 115

DOFF : 2- 35, 2- 115

40N: 2- 34, 2- 115

I NDEP: 2- 36, 2- 115

a1 ~ : 2- 32, 2- 33, 2- 1 14

a2~ : 2- 35, 2- 115

CURSOR WFM: 2- 42, 2- 108

ALL: 2- 56, 2- 110

HMAG: 2- 49, 2- 110

I NDEX



I ndex

VCMPQ: 2- 46, 2- 109

VPDNb: 2- 45, 2- 108

VPUP4 : 2- 43, 2- 108

VS : 2- 63, 2- 110

VXPDb : 2- 46, 2- 109

ENV: 2- 69, 2- 118

ENV N: 2- 71, 2- 120

EXT CLOCK: 2- 79, 2- 122

EXT TRI G: 2- 123

DI SPLAY CAL: 2- 10, 2- 84, 2- 90

f : 2- 52, 2- 96

GPI B Connect or : 2- 123

HOLD: 2- 31, 2- 96

HORI Z POSI TI ON: 2- 105

I D ( ADDR) : 2- 121

I nput Connect or s :

Si gnal Connect i on : 2- 92

I NV ( CH2) : 2- 94

MEMORY DI SPLAY: 2- 24, 2- 105

COPY : 2- 25, 2- 106

CSW: 2- 28, 2- 107

REF: 2- 52, 2- 107

POSI TI ON : 2- 93

REMOTE ONLY: 2- 121

ROS: 2- 121

# : 2- 121

SET N: 2- 67, 2- 70, 2- 115

MENU TEST : 2- 83, 2- 120

TI ME/ DI V: 2- 72, 2- 96

TRI GGERI NG:

COUPLI NG: 2- 100

LEVEL: 2- 104

MODE : 2- 101

+SLOPE: 2- 103

SOURCE: 2- 99

TRI G' D: 2- 104

TRI G POSE : 2- 74, 2- 104

VECTOR : 2- 105

VOLTS/ DI V ( VARI ABLE) : 2- 21, 2- 92

COPY:

Funct i on of : 2- 106

CURSORS:

Expl anat i on of : ( see CONTROLS AND CONNECTORS)

Use of : ( see EXERCI SES)

D DI GI TI ZI NG MODES: ( see MODES)

DI SPLAY:

Al phanumer i c Readout Fi el ds : 2- 91

Cal i br at i on, descr i pt i on of : 2- 90 ( see al so EXERCI SES)

I l l ust r at i on of : 2- 6, 2- 7
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ENV:

Expl anat i on of : ( see CONTROLS AND CONNECTORS)

Use of : ( see EXERCI SES)

EXERCI SES, GET- ACQUAI NTED:

Det ai l s of :

	

`

AQR Mode : 2- 22

Aver age and Envel ope Funct i ons and SET N: 2- 67

Changi ng t he Desi gnat ed Cur sor Wavef or m: 2- 28

Cur sor s : 2- 32

Cur sor Wavef or m:

Di spl ay Modi f i er Keys : 2- 42

Hor i zont al Magni f i cat i on : 2- 49

HMAG and t he REFer ence Wavef or m: 2- 52

Keys Act i ve f or Wavef or ms 1 or 2 : 2- 44

Ver t i cal Expansi on and Compr essi on : 2- 46

Ver t i cal Reposi t i on : 2- 43

Di gi t i zi ng Mode and t he TI ME/ DI V Cont r ol : 2- 72

Equi val ent Ti me Mode : 2- 73

Real - Ti me and Ext ended Real Ti me : 2- 72

Rol l Mode and EXTer nal CLOCK: 2- 72

Ext er nal Cl ock : 2- 79

HMAG ALL: 2- 56

Hol d Next Key : 2- 77

Hol di ng a Wavef or m i n Memor y : 2- 31

I nput Coupl i ng : 2- 19

I ni t i al i ze, Rout i ne : 2- 14

REFer ence wi t h VS : 2- 65

Tr i gger Posi t i on :

How t o Set : 2- 74

Vect or s and Dot s : 2- 66

Ver t i cal Cont r ol s : 2- 17

Ver t i cal Zer o Ref er ence : 2- 19

VOLTS/ DI V Cont r ol : 2- 21

Var i abl e : 2- 21

VS Funct i on : 2- 63

Wavef or m Memor y : 2- 24

Di spl ay Cal i br at i on :

Pr ocedur e : 2- 11

Pr el i mi nar y Set - up : 2- 9

EXT CLOCK:

Expl anat i on of : ( see CONTROLS AND CONNECTORS)

Use of : ( see EXERCI SES)

FRONT- PANEL CONTROLS : ( sEe CONTROLS AND CONNECTORS)

FUNCTI ON KEYS:

Descr i pt i on of : 2- 8, 2- 96
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GPI B:

Char t , ASCI I & I EEE 488 Code : 4- 18

Command Li st ( Set h : 4- 38

Acqui si t i on Gr oup : 4- 56

Cal i br at i on Gr oup : 4- 65

Channel 1 Gr oup : 4- 39

Channel 2 Gr oup : 4- 42

Cur sor Gr oup : 4- 59

Cur sor Wavef or m Gr oup : 4- 53

Devi ce Tr i gger : 4- 62

Di spl ay Gr oup : 4- 50

I ni t i al i zat i on Gr oup : 4- 63

Pr ogr ammi ng Ai ds : 4- 75

Readout / Text : 4- 74

Sel f t est : 4- 64

Ser vi ce Request Gr oup : 4- 66

St or ed Set t i ngs Gr oup : 4- 61

Ti me/ Di v Gr oup : 4- 48

Tr i gger i ng Gr oup : 4- 45

Wavef or m Cur ve : 4- 72

Wavef or m Pr eambl e and Cur ve : 4- 73

Wavef or m Pr eambl e Gr oup : 4- 68

Command Usage : 4- 11

Cur ve Commands : 4- 23

Cur ve Quer i es : 4- 23

Descr i pt i on of : 4- 2

Devi ce Dependent Messages : 4- 11

Event Codes : 4- 36

Event Quer i es : 4- 32

For mat Di agr ams :

Compl ex Command : 4- 11

NR1 Dat a : 4- 13

NR2 Dat a : 4- 14

NR3 Dat a : 4- 15

Quer y : 4- 15

Si mpl e Command : 4- 12

I nt r oduct i on t o : 4- 1

Messages :

Devi ce Dependent : 4- 11

I nt er f ace : 4- 9

Memor y Di spl ay Keypad Code, Tabl e f or : 4- 7

Mode, Ter mi nat or , and Addr ess Sel ect i on : 4- 4

Oper at i on, Remot e and Local : 4- 7

Power Up : 4- 3

Sampl e Pr ogr ams, Li st of : 4- 77

4041 :

Appl i cat i on Pr ogr ams :

Event Capt ur e : 4- 111

SRO Handl er : 4- 108

St or e and Recal l Fr ont - Panel Set t i ngs : 4- 109
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Oper at i ng Pr ogr ams :

ASCI I Wavef or m Tr ansf er t o Cont r ol l er : 4- 97

Bi nar y Numer i c Ar r ay Wavef or m Tr ansf er t o Cont r ol l er : 4- 99

Bi nar y Numer i c Ar r ay Wavef or m Tr ansf er t o 7D20 : 4- 100

I nput 7D20 Fr ont - Panel Set t i ngs f r om St r i ng Ar r ay : 4- 101

Out put 7D20 Fr ont - Panel Set t i ngs t o St r i ng Ar r ay : 4- 102

Set t i ng t he 7D20 t o Local : 4- 104

Set t i ng t he 7D20 t o Remot e : 4- 103

Text Gener at i on : Cont r ol l er t o 7D20 : 4- 107

Text Tr ansf er : Tape t o 7D20 : 4- 106

Text Tr ansf er : 7D20 t o Tape : 4- 105

4050- Ser i es :

Appl i cat i on Pr ogr ams :

Event Capt ur e : 4- 89

SRO Decodi ng Rout i ne : 4- 93

St or e 7D20 Set t i ngs on Magt ape : 4- 91

Oper at i ng Pr ogr ams : 4- 78

I mpl ement and St or e 7D20 Set t i ngs : 4- 86

Pr i nt Pol l St at ement : 4- 88

Quer y Funct i ons : 4- 87

Quer y Rout i ne : 4- 85

Text Gener at i on : 4050- Ser i es t o 7D20 : 4- 78

Tr ansf er Wavef or m Dat a t o Cont r ol l er - ASCI I For mat : 4- 81, 4- 83

Tr ansf er Wavef or m Dat a t o Cont r ol l er - Bi nar y For mat : 4- 82

Tr ansf er Wavef or m Var i abl es and Ar r ays t o 7D20 : 4- 84

Ser vi ce Request s :

Masks : 4- 31

St at us Byt es, t abl e of : 4- 26

Use of : 4- 25

St at us I ndi cat or s : 4- 7

Wavef or m Dat a Commands : 4- 24

Wavef or m Pr eambl e Commands : 4- 20

Wavef or m Pr eambl e Quer i es : 4- 21

HMAG:

Expl anat i on of : 2- 110 ( see al so EXERCI SES)

Use of : ( see EXERCI SES)

HOLD :

Expl anat i on of : ( see CONTROLS AND CONNECTORS)

Use of : ( see EXERCI SES)

I D :

Ver si on I dent i f i cat i on : 2- 121 ( see a/ so GPI B: Mode)

I NI TI ALI ZE : ( see EXERCI SES)

Fr ont Panel : ( see MENU FUNCTI ONS)

I NSTALLATI ON: ( see I NSTRUMENT)
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I NSTRUMENT :

Appl i cat i on f or : ( see APPLI CATI ONS)

Descr i pt i on of : 1- 1

Di spl ay : ( see DI SPLAY)

Dr awi ng of : 1- 13

I nst al l at i on of : 1- 3

Opt i ons : ( see OPTI ONS)

Power Up : 2- 81

KEYS : ( see FUNCTI ON KEYS)

MEMORY:

Di spl ay : ( see CONTROLS AND CONNECTORS)

Wavef or m: ( see EXERCI SES) ( see al so WAVEFORM)

MENU FUNCTI ONS: 2- 83

MASTER MENU: 2- 83

1, # STORE PANEL #: 2- 83

2, # RECALL #: 2- 84

3 DI SPLAY CAL PATTERN: 2- 84

4 UTI LI TI ES: 2- 84

SELFTEST :

Det ai l s of : 2- 86

TEST MENU:

Det ai l s of : 2- 86

UTI LI TI ES Menu : 2- 85

1 SEND CSWASCI I : 2- 85

2 SEND CSWBI NARY: 2- 85

3 READOUT ON/ OFF : 2- 85

4 EXT CLOCK POLARI TY: 2- 86

5 I NI T FRONT PANEL: 2- 86

6 MASTER MENU: 2- 86

MESSAGES :

Er r or :

Gener al : 2- 8

MODES:

Di gi t i zi ng :

Expl anat i on of : 3- 4

Tabl e of : 2- 97

I l l ust r at i ons of :

Equi val ent Ti me Di gi t i zi ng : 3- 8

Ext ended Real - Ti me Di gi t i zi ng : 3- 8

Real - Ti me Di gi t i zi ng : 3- 7

Rol l : 3- 7

O OPTI ONAL ACCESSORI ES: ( see ACCESSORI ES)

OPTI ONS: 6- 1
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PACKAGI NG, f or Shi pment : 1- 4

POWER UP: ( see I NSTRUMENT)

PROGRAMS : ( see GPI B)

PROMPTS AND WARNI NGS : 2- 88

RACKMOUNT MAI NFRAMES: 1- 4

READOUT DI SPLAY: 2- 91

REAL- TI ME SI GNAL ACQUI SI TI ON CAPABI LI TI ES: 3- 9

SAFETY SUMMARY : ( see FRONTMATTER)

SHI PPI NG : ( see PACKAGI NG)

SPECI FI CATI ONS, Tabl es f or :

El ect r i cal :

Di gi t i zer : 1- 9

Tr i gger : 1- 7

Ver t i cal : 1- 6

Envi r onment al : 1 - 1 1

Physi cal : 1- 1 1

I l l ust r at i on : 1 - 13

STANDARD ACCESSORI ES : ( see ACCESSORI ES)

TRI GGERI NG:

Expl anat i on of : 2- 99 ( see al so CONTROLS AND CONNECTORS)

VECTOR:

Expl anat i on of : ( see CONTROLS AND CONNECTORS)

Use of : ( see EXERCI SES)

VOLTS/ DI V:

Expl anat i on of : ( see CONTROLS AND CONNECTORS)

Use of : ( see EXERCI SES

WAVEFORM:

Cur sor : 2- 42, 2- 108, 2- 113 ( see al so EXERCI SES)

Di spl ay, Oper at i onal Theor y : 3- 11

Obt ai ni ng a : 2- 16

Memor y : 2- 24, 2- 105

ZERO REFERENCE:

Set t i ng ( see EXERCI SES)
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