7 4y 2»>% ELECTRONIC MEASUREMENTS & INSTRUMENTATION
EUETTITLR, v

ECEV Sem

Unit-Til
0SCilloscopes

In ANy clpplc'Caft'oﬁS ézl 1S NeCesSosy {o c'rw\/esfz'gale fke
Gove{oerns having vewsy high fseqiuency ot the Ségnals cohich
[oxe ron jcerpcéc'{'gue § Single event. Tn Some applications, the
dode: s sequuised Lo be sloted € o be used lnters cohereves
necessany - Such special funclions Conrof be acheived tSing
lcorwentional oscélloscopes - The Special oscilloScapes ase
necessasy fo pesfosm such special funclions.

Muliple Teace 0scllbscopes os Vulli -input oscloscopes

OSCc'llOSCo(JeS can have vultiple inpul & display -{\OCL'[l'{léS-

| Two énpuis ¢s the ractf Corrron a’l#vough fows & e{cahf c'npufs
axe ava(lable {o's Special applications: Thewse axe fwo poiroy

: {uspesi Sc'ng[e bearm which can be Corwested] m{o ¢evesal

feoces, ond dual bearn cohich mcu;) aleo subsequently be

Corwested inlo a fuﬂf‘ﬁ nurbes o[ Teales

Dual twace oscilloscopes

THC Co«hpaﬁﬁson o? {wo o mose vo[{oaes (S \feﬁﬁmuch
Necessasy inthe onalysis § Studyef electronic coscuts €

Scjs{ems- Thes (s PO&Sc'ble bc:) QSNg MO than ohe osct'l/o&cope
bul in Sach o case d s difficuclt {o {scqges the sweep of
cach o0scdloscope PTS@CL'S(:’[(:; of the Sarne fire. A Corwon €
[egg Co&’[[‘j me{‘)od {O SO’VC ’[AL'S pzsob[em (S {O uSe dua/
fsace oseclloscopes: Tn thes method, the Sarne electsonbeam
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s used {o %erwetsofe {wo fsaces which canbe defbcled
fsorn fo independent vexstical Sousces - TAe_ tworae thods
oxe used {0 aeneﬁofe fwo Cr\dependenlt {‘SO«Ces which
ave Q({e‘sﬂaée Sweep meﬂaod & o#)etﬁ ¢S 'dwop rmethod .-

channel | Attenuatoy

‘ 1 4
A
precenplifies
; ¢lec{§on D@lcuj ;VGK&C'CQI _\/elsh'Cal
| (e swtch [ine Arplifier | Plates
ls,
channel -Atf_en(éafO‘G P o X-Y mdc |
B |peomplifies l A | ,
 Extesnal Bd P Scoeef | Hot(20nka | HOBiZortol
Zsna Ogl T’Gl‘j‘\f}EK 3@%60{025 —503 Amp[[ﬁ'ezg ‘ Pla}
Lie "

Block dioggor of  duugal {"Uac_ci._ oscdlpScope

theve ave o Sepemge Vestical c'npuf c/nnne[saAgB.
A Sepe&fe Poe amplt}[?éﬁ & Ctﬂenua{ozs S{dge oxists {bzs
each channel- lerce oraplifucle of each c‘npazL Con be
éﬂdi\fc'olcdllj Conizs(‘)l/ec] . A {c6 Pﬁeompliﬁ‘(ja{cbn S(age both
the 8630015 ase {?Zol fo on electsonic scodch. The Swclch
hos an obc'li‘{(j fo PasS bhé C‘wahhcl a a {me Vi o’e/ag
line. fo the \I(’_‘S&CO] amp[l'-{;eﬁ- T})({ {Eme base ciscuif uses o
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fcq9es Seleclos swich S» which allows the cicut & be
{m‘ggeﬁed on eithes A os B Ckanne/, on /c'ne ftseq/uenaj 0%
o0 an exlesnal scgnal The hosaontal amplt‘f(ezs ¢s fed frorn
a‘x@ Swaeep geneﬁodgzg 0% #ﬁe BChc‘mnc/ vio. Ceodch Sy €53
The X-Twode taeans, the OSCc’l(OS;opes opetales “fsorn
Chaonel A as fhe vestical signal § the Channe[B as the
hosizontal siqnal- Thus o this rode Vesy QCCu‘Galle X-Y
MGoScmemen{s Can be done-

Depencling on Hwe sdecﬁ'on O{ '{tson{ pancl Con{m[fs Sevexal
reodes of opesation cam be Selected cuch as charnel A only,
Chornel 8 0ﬂ19 + channel A & B as 'SQPCGOJG z'mces, se'gnolg
AMB; A-B, B-A 05-(MB) as Scngle {race.

Thewe a%e 000 Cormmnon Om‘ca{(’nq 0des {’0.6 A e
velecl‘«sonzc seodch .

Altes nate | Mode

When the alcsplacj mode Selectors ¢s in: the alfesrale
rode the electsonic ceodch al{eﬁnafe[gj connects the veskial
oraplifies {o channel A £ chanrel B . Iﬁ[‘td[[(j each vegtical

oraplifies s adjusted with the help of afferualos ¢ posction
Contwol such that the éwo (rages ose POSL'&'OHGCJ ‘SepalSale[g
on the Seseen - An electsonic swxdch < cortsolled by using
e} £o<39[e {1 /c'Pf/oP- The Scof'ld?t’ﬁ(‘j takes place of the Stla&’o{\'
@@clq New) Scaeep- TL)C Soot'{duhg wale ofom e[ec{lsonc'c_
ceodeh ¢s synchtonized {o the Swoeep sale <o that CRT
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Spol Hsaces ‘CHQme[ A gg%nal 'oP one Sedeep &£ channel
B Sc'grn\ on the next Succeedc'09 Scoeep- Tng teoo chanreld
ose al{elsna{eicj Cornected to the vetstical ctmp[t[ 2% The
choarge oves of an electsonic sextdh takes place using
the ,(‘l back pesiod of the Sweep Dusiog the (’/ajback
ﬂq@ eecﬁson becuﬁ (S €O Vc&ﬁ[@ & 'H'we CI"OF)SE ‘oves S
also in VcScb[e- Thus the o(fe}snalle rode dcsp[acds one
\I@]SJLL'Cal Chcmne( '—[0‘6 Q {a“ 'Su)eep & ﬂue n’e:x:i 'V@Sﬁ'CoJ.

charnel {osnext Scoeep-

loge
volA 9e labock
! o | .
: ho\d‘/\ hotsiaontal scoeep
£ il N
¢ ::t). . 63: , 1:'{2(_' &MQ VO“'G%@
N : i : | .
. ! | volloge to channe(A
: | | T : ){:ime
1 PR .
! ! ' \/ou:age to chanrel B
; T l Z(me |
1 i i I
gscd contsolvo lz‘age
bivee.
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the wain limidotion of this mel’/‘bd (s thal ‘the dc'spb(j (S
not te octual se pse sentation o fwo e\/en'fs {okc'ng ploce
Sémulf@h@()a&ﬁy The. Sigrals axe o@c's.p(agecl oS of they
toese exis{c‘ng at o diffesent tienes. Sc‘m[[aﬁffd ) the
allesnate roode canrol be used s dis plag ¢nq Versy

vy { seqjuency Sc'gnqls- [Tt'we dispby s Harked clusing the {lybock
pesiod provided! the Scoeep speec] (s vuch gseates than the de_ca‘rj firme of

Cho % MOd@ CRT phosphos, the Stseen colll show o slable oh'slsla(j ol
|7 T otk the cave{owns of chornel AEG ]

In Hu'S tﬁeﬂwool, %ece (S a ch'éckchca -f‘com one Ve‘éll[Ca(

C‘”ome{ £0 OH'\CIS, mmj {cmes c@wschg Qa Sémg/@ Scoeep T‘m’S
ch'{c{néng {soen one vextical ehannel 1o othey s of Sucha
sopid sale thod the dc‘spbq (s Created {‘Bom Sl
Secdrf‘)en{s of the actual coovefism.

,\\ml{oqc
/\ H o‘cc'zomla/ Sweep \V/s) [LLCQC
é('me

N

et

r-]ﬂﬂ N VO(éaﬂeéOClﬁonne/A
Lirne
HH H TR \/0(509@ '{O chonnel B

7

time
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1he elecﬁsom’c So)c'{dw ¢s fsee Bunning oscél/a{ozs a{ a
m{@ o€ [s'®) {o Sook H2 ehzlizse[cj éndeper‘denz D’f ’//3(?_ So)eep
9enemfox 1ptseq/uencg~ Thas the scockch “saccesSively conneds
the Srall Secjrr)enls of channel A & B cavefosos {o the mad
omplt'—(c"el&

1f the chopping safe i {asles than *hosiaontal Scoeep
wle, then the wdlivicual litle 'Sccamenfs fed {o the
sooeep vestical araplifiers together teconstitute the gl
A& B covefbsns on the CRT Seseen withoat any visible
intessuplions - The ¢Hle chopped Seqraents ™exge to appeay
Conti nuous o the eye-

1f choppingsale ¢ sauch fostes then the hosaontal
Sweep scole, the d@da willshow o continous kne -/2)13 each
ckannel bu£ gJa the c‘woppmg Tate "¢ Sroaill the Cmémav/
of the cﬁ&p[ag i losl T Such case, # s bettes {o use

a Hc‘ma{e mode
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Sarmpling 0Scillosope

as the fueq,uenc«j of the input sigral 1o the vestical
O‘“WPIC'[@S (ncwenses, the w&'éc'ng gpeecl of the electon beam
NCseOSES. Th'g seduces the gmae Sensfc'v('{tj on the Scseen,
Foo hc’gh ["secuaenc(j &'ghal& the electson beam is sequdsed
lo accelesale mose: Such incsease in velocety is posscble by
incsecsing the voltage of accelesating anodesbut #
‘GGCUU('ISGS h’g‘yegg de{/edc’on Po{en’/ c'ol & pu{S Lv(gl')e?S demmls
on the veskcal omp[lﬂ(??f‘ |

The So[ull(c_)n o such p‘ﬁob[em s the Samplc'ﬁ% {eckm'q/ue,
using thes technique, hc‘glr)eb flS@Q/QéﬁC‘j 59 ral s convested o
loco -Fbeq,uenc% ’S’c’carol' Inthis {echngue | instead Of oN( l,[o“csc'ng
the (:OP(A{ &'3"‘)0‘ COﬂ{ihuOUS((j RS Somp[éd ot the ‘cegulazs
infesvols - these Somp[es ove P’G&S@n‘l@d on the Sceeen i the
fssea of dofs. Many thousand of dots o0y be olc‘sP[aged on
Hhe Scoeen- Soch Samples e meﬁgecl {o seconstsuct the
input Scqral Pue fo re¥qing of sam ples, obSesves seceives
Q Conhnuous Qc’%ﬂol o0 the SOSeeﬂ»- Tiwus a \Ie‘égj hc'at')
-()SQCVL{@F\C% roee than 300 M2 P€6{\0‘6mahC@ Can be
achedved i glel thes {ednnéq/ue«
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o——f_} Mo # corsists of o diode swoidch

1 _ )

R S B e pre®
} C iowlé a Sevies sesestos & o shant

° o

los- cohen Scoddch ts closed,
Basi Sompling ciscut the ‘CC\F:O.CJOB C“\a‘éﬁiﬂg slaxts - Bt
oilch i closed ot Vesy shost dusation of fine So frat
oveple of e input Sgral & presented af the oulpud
'dv\e Samp[inca PulSe S ‘Geouqiﬁeol {O ”LICCGF\ on {Ae
Sopnpling coscudt, i e fo cbse the seoiteh {os vesy shost
Ausation of fime- the Cﬂ()ui Vo({o%e al hot inslart és avaiable
of the Somplet ou{pa{ & PﬁeSenfeol as o dot on the CRT
Scween: The neddt Samp(e &s faken duzc'ng o Sob&ézcuuenf
cycle of the impud “anefosn of aslightly -lotes posction.
Thos the Spot on the Scseen tooves hoﬁé:méalhj by a Seall
dﬂs{an@_ & Bep:)'&.c'{[oned {o e new value of the cnpu{
Tn thes cxay 1000 S‘omples - e dofs ‘ase P‘GeSen{ecf
o~ the Scseen  cobich ‘ffocae{v’ne?s seconsfsuct the olségiha,
iﬂpu% Sc‘cdml' The 'Sefa‘sa%e ‘{c'me base ‘ciscat Peov celes
the S‘omp[lﬂq. Pu[SeS"Secuuézsed 69 the Sowplmg gafe.

daws case
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:_‘_i"!ﬁ*i: e

Samplchcj Time BoSe  the e base. c‘ezscual of the
Sahpl(hg oscdlo scope is deflesent fhan the conventonal
oScelloscope: The kiae bose of Ssam pling 05?('”0 Scope has
oo f unCéC'onSl
i Torove the dofs acsoss the geseen
i T 3ehe?sa{e the Somp(c‘ng Coromand Pu[ses 1[015 the
Somplina cescadt- |

7 onsists of Sg,nchvsofwous céwsc:uc'f/'cokich de[ezsminesj
the Samp[ing Gscedt wate & establishes a ‘oef esence Foc'nl[
én fime cocth KeSpecf b the c'npu{ Sc'ahal'

TI-»e_ {Cme bose 3enezsa-(es a ‘{zsc'ggea‘ng 'pulse chich
acéé\lates {‘\e OSC('HOJCOES {'O 3eheba{e a Janp \fO(faSe-
Qc’mcla‘éftj c'f 36\165 a S%aas CaSe CaaV&(o‘cm» Tlse sornp gene-
vsedion ¢ based on the octput of the Synchsonizing
|eascait-

BOHW lllwe ‘Gamp asS coe[/ as 'S{CLCKCQ\Se caaveéﬁsms ase
opp[fecf b a Vo(fc\ge Com(aa‘ca{oun This com‘cam%oﬁ Corapuises
the fwo uol{cnges & cobereves these 4o vo&ages ase
cq;uql, /¢ geheﬁales a Scmpling po[S@ Thes POLS@ #»er)
romenfasily bias the diodes of the saropling gale
in the {7056002561 o'('ZS@CI[cbh & hes diode SQ;L{CL) 361[5
closed 1/236 S[’»otsf dwsa{(bn Of 7/('me . The Ca‘xtcc'{oz
dvatges bt {’0‘6 Sﬂom' l’l‘m@FﬁﬂCe ('t/ Can CAaEge %O
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on(tj a Swall P@bCethge of {he c‘npu{ ‘Sc'gml Value of
that c'nSéanf- thes Vo({oae (S &mp[t'*/}'ﬁcl ‘b% fhe vesstiaal
OMP{('IQGZS & then opp[(’ed {o {lwe Uels{cta[ cbef [G’C{c‘ﬁg
P[afe& ‘d'\ds S ma’»ina [xﬁL a Satﬂple- - i '(/we Scmcx[c‘me_
the Compa\eajtoﬁ aéves o chna( {o the Sw,[aCzSCaSe
%eh@sa{oﬁ lo amchioince {Lmough one. S{ep= This ¢s
app[(eol {o 'ho'ﬁé)on{al c@e{[ec{éng Plafes y Hhas céuiscncj
cach Sr/;ap of Ahe Slaiscase cxavefosn, e 393{ toues
ocsoss the “sceeen:
Tus the Somp[fﬁg {ivoe base s “aalled a
g{aas aSe tsdmp 3enebo{ozs " Case of a Samp[[r)ﬂ
oscilloscope:
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fnput _ Samplc‘ng ‘Veﬁéc‘caf | P
,ggqml Gate amplifies | \jegécta(
| — 2igral
bltage R N Stais case A
corn Poda ko | 0 [9%enesatos "7 Hosi2onlal
Se3ral
'Qenegdfozs‘ [ Affecuatos |
Tc ¢ 3 | \ = - | oo ¥[’ . L ; . e Nbsn(,[aok
Scal | ' ST R N R C . | ‘ 2!‘ »
oscillatos | |
. T(c‘q;qeéanQ’l'

‘ mpu{ chna S opp&@d {o {he diode Samp&ﬂg

, %a{e A{ 1[/»@ 8{0&5{ o[ (?QCA Somp(cmg Cgc(e a{xcggezg
input palse & qenesaled chech acﬁva{es the "blocking

Noscellafor T‘we oSC(Ua{OIS ouﬁ:m{ (S 801@0 fo the saenp
Caﬁhcﬁafob C.JHCH aeﬁ@?SoleS '#we lireas 60Hp~8cam[ |

Since the Somp[t'ng rust be SYynchsonized cocth
the L‘np,i Sc'caﬁal gﬁeq/uencg  the gc‘c;jha[ s o?eélgeo/ dg)
the vestical om pli{z'ezs-

* Prepared by: Mr.C.LOKANATH REDDY FCF Denartment



$,20 ELECTRONIC MEASUREMENTS & INSTRUMENTATION ECE V Sem
AR RN

the shaiy ase %enemfozs PBOcJuces a slaiscose
coovefosin cohich s applied foan cdterualos: “the -
Ciﬁ[ehuazoﬁ Corwkcl,s the N‘ijhl{udé Q[ {/"@ Stoiscase chm(
g then i OPP[‘-QO[ fo a \/o/faga Compcmo{ots . Arothes
ioped 1o the vollage coraporsatss s the colput of the
Bomp %enezsa{oﬁ 3 The VO[!OSC COMPO‘GG{OYS Cc?mpafse& __
the fwo @Ccamls 5 plsoo@cxes the OCA{PUlL PULSC’— cohen #;6
two wllages ave equual “Thes < pofhing but o Sarpling
Pulse cohech & qpp&'@cl ‘to Samp&'ng 8o{é {Agoucah the
Aate contol ciscuitsy ' |

Thes pu e Ofens the dide 3(1%@ & Samp(e LS{aken (0

this Sompled Sigral is fhen applied to the veistical arplfies
& {Ae UQZS'ZL'CQ,[ —’ol(?({et:z.[c'ng -»P(a%es» | |
| "ﬂve Ouépﬁ& o{ the S’[Q&SCOSQ 'Senetfalfcis ¢S a(So
c\pplied {o the bosiondal dc{ [ecéc'ncj Flc.}eg Du?sc'ng cach
Sfep of the S[a&sCage the Spot roves on fhe Scxeen. te

corpasaites cudpud odvorces the Slaiscage culput
thsough ohe Sgep-

AF(@ZS Ceé(aih numbeiS of FulSeS abow[ "thouSard
B0, the S{aiZSCaSe_ gene)sculoﬁ '\SGSQ{& TLe Sma[/ezs
the e of the g{cP s of the slaiscase geneﬁa{ozﬁ
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lasqes s the marobes of Sarples & Hgk@g (s wesolu
of the cnage:

Ty Somplcn% oscéaoscope , & %{oiZSCoSe caeﬁe‘Ga{O?S
s used as énput o hoshontal seclion inglead of sarmp
The Saropling of Hhe. conwefosen is clone ‘af the
Bcaémnéna of each %fep o[ the S{QC‘GCQS@ Coa\leéfcm.
The Sompleal 'ooipu{ is used fos the Vestial Section:
cohen fhis Sarnpled] oud pu{ & Ccombined cxth the
thb[ahkéna puZSeS S a Olo{ Gxave —ﬁ)ﬁm AN O{DI[O.[D@CI
on the Scseen:

8{06&3(3 osclloscope

In the corventional CRT the PeBSc'S{er)Ce of the phosphos |
“Ganaes fsora o »pec,o s 1o Sevesal SeConds <o that an event
trat accuxs onh:‘ once call disappecs fsora the Sc6een offex
Pmlah\[@l{j shott pelscoo( of ferce. A S{o‘ﬁage CRT Can setain
the display iuch longes, uplo cevesal heciss affers the
(roge 'C0S st cositfen on the phosphats - Thes selention
fm+we an CJSO be uSe(\a( ohen o@c‘splaac'nq the C‘xkve{(\)‘gm
O{ o Vexy loco- fueqjuenCLj Sc’gnal'

S@omcae CRTs Can l)e c[aSSéﬂ'ec} as [x’sz[aé/c {u‘)esé}
half fore {nbes- The bistable tube eoill eithes stove os

* Prepared by: Mr.C.LOKANATH REDDY - ' ECE Denartment
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nof Slose an event & psocluces onl«j one level of irmage &Sr{n@gg
The half fone fube con selain an (roage {o%s Voisjinq
[engfhs of Jc'me & d dz[[euen% levels of émage ()zségh{ness-
Both the bislable & halffone vse the phenomenan of
Secondsy emisson o budd up & stove electsodatic
C‘waﬁges on the susface of on nsalofed {a‘&ﬂe{ :

Pm‘ncdple O( SeCondacﬂ cmiSSc'on o,

Collec g
electson N

I—l—_‘Lj-oiu?-”------\: Taxgef

AV,
F9 shows o ’Sc‘mp[e elec{ vodle mstsomamenf-
twhen Eeam of éleC{UonS fsorn the e[ec{lson aun

stsckes 4he tosget & evdls gecorday g electrons cichae
Yodheted by the collectss: The allectos ato posctive
Po&znécé:tl of \/5., the 1!0363@{ € ot a potlemlc'a_/ o{ V, tohah
con be \foaséed, & #we elec{lson auh (< of g‘sourd pofenéc'a/, |
g Tp i the \/aluc of the cussent in the pienay
Glec{mn beqm )’Coming &om the 'e[ec{ISon qun & I s
the e[ecllson Cwsccnf emc'f{eol -{%orﬂ {Iwe {afae{ @ coﬂec{ec/

by e collectos, then the sakio To[1p i called the

" Prepared by: Mr.C.LOKANATH REDDY ECE Department
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SeCorda63 e SSoN ‘60{('() . T")@ Value o[ 'ﬂwc's \GOlL'O depends
on the. psirooxy CZGC{EOh Veloa‘&j & En[engc'(g; 5 th//ve
CAemc'Cal CompoSc'{c'on o[ the lla‘sge{ -

' ScCO"‘dd‘? A
emmf/:“m ©
_ - - _ ; - = - -
L BT .
/ closswelﬂ o B U;%a'aue
ooeble |\ point
nt =)
fo 0 Vi Texgd vo/{agecw)

Fioy 'shows the Vocsc'afcbn

Op #we SQCondO:G MeSSON ll('
eoidh the foxget Volfage - J ©rsSon Kalo

cohen the {cmgef Vo /(age < much q‘sea{eﬁ than the
collectos v ol{age, all SeConolan e(ec(ﬁms eraddted Lo l//»é
| %afgetl ase obtsacted bock 1o - 'l'l»elf@[‘&se the collectoy
cussent 0¥ Secondary Cussent ¢s 2250 § also Secordlary
erisSion satio i< 2e50: The OPGKa{éng Poc'n% S Mo el
to the sight of vy in {2’3-

T #‘\e {o?&aef 'Vol.{aae (s ‘S[c’cj‘nf[(j ‘h@aa{c\fe, as of
point °F, then all the electons fsorr the dun e
deflected on- 1o collectos, befsse th ey seach the teaget
Thesefose alhough fhese is o “seondkisy erission fhe
Co([ecfols cussent eq/uals ‘the Eeom Cuﬁﬁehf g he
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S@Conola?S‘j emisSion “atio s .uniz'a- ‘(lm'spoinf (S knocon
as the lbwes S{able Poénl-

AS ﬂwe fo.‘&jeé \Io&aae (NCsEaLes -(\‘Gom {A(s poéné
elec{zsons ase affsacted oy {ﬁom the Co(lec{o?s, bod
they do rof “have erough enesgy {o selense ‘Secondaﬁfj
elecloons fxora the faﬁgef ' Thesefowe the Secondary emission
‘Gcrtio fa“&. (o A MUNCENCN al A Bejencl “the wvinirourn
Poin{ SeConclothj ernSSioN -@som the fke ‘{cusgef Sz[azs{s
lo occus 1 & these electons ~ose occ:urdula{ec/ &j the
Collects, <o incseasing the secondlersy -emission o -

T)r\e Se@obwj ercson ‘cafc'o (NCERASeS ‘{Rﬁouﬂﬁ)
the cxossoles point € ankil ¢t veaches o peak atc. Beyond
thes Poéhf ’SECOhOoalSlj elechons ernilled Lsorn he {ousaezl
ouse a’cfmcfed bock ;i nusabess ﬂma{ezs than those
tohich weoch the wlledox ) sothat the SECOhoLnS&) eM(SSion
watio *decseases ‘s‘fuzspch« The Caie seaches Hhe uppes
S{able f:bmf ot 6, colvece the pamﬁg, ‘6 Second’axﬁ
Cusserls axe agual & then decseases 1o 2ero.

e lowels & UPpPes S{ab/e ‘pOén{S Bep‘se&en{ the
C‘Sa&ecl & 'wlsc'fz[en Cond[[c'on on CRT Sceen €, (n #7@ aé)yr)ce
o[ a lctsge‘f Volt[aae the {aﬁge{ Can emMmain o one of -
these feoo S{ages on’«j . Suppose {5 instance dhad {he
fosael 1< i o Slode 4o the leff “of the csoss oves point €
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6 Scoddch Sty & opencd o seroove the {amjef Supply voltage-
Becouse #\e ScConc’oﬁcj e M (SSéon Eal,[[o €S [egg “than one ;
{’@was @[@C{zpns ‘leave the ‘1‘@68@1[ thon axstve of c'{S
Su:cr@ce, <o the ‘fargef ts chséiven P&ognessé\relcj negat,[c'\/e
C,\hlcl Pomf Fr < BGGtCI’)Qd' Nowo the num[)éZS o[ e[eczzsons
veoching the {omgef eqpuals o the Numbey ohich qxe
emdtled “fsornr b This ‘GQPBGSGD}S & slable exasSed! lale
i the {ot&ael ‘was 1 Ec’gh{ of the CxOSSOoVes Poc'nll
Q)Lieh 'Sc,oc'fdw Sco' S O(Deneclj Ifkeh Since f/\eA SededaKtj
erSSon zsorl[o < gﬁ@a{eﬁ {Han ohe, pse eléc{zfons

N leove e {odfget than assive of ds Susfoce: The {ogjef
S ‘(’/’1@"66—/06@ cséven posdc'\/e 'Ciﬁllc'/ it seaches the
Qppes &[able Poinf & cotwc'ciw Bepﬁ@&eh{s the coxcﬁen
CODCM"O” of the Scseen - 'd"@ {axge{ cocll S‘l[CUj at the
uppPes ot [ncocs table Poict o lon(j a¢ the election

%un CS Oh ¢ . 1 F\mC;l) -‘I‘V')_.
= ‘ %u .

mulkple fosa € flood que awsanquent |
|
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F9 Sirxos an aﬁﬁangemer{ using ‘o Qeamenz[ed ml&p/e
toxgget, coith o collectos wesh infront theough dhich the
e(ecétion% Con POSS: Teoo quns ose u&ed, akqh enesgy
&3‘66{6091 Qun, whech emils "a pasoes beare d e[ecfaorxs
& o {lood qun ehdch covess “the ‘{oasge{ axea coth a
COn{c'ﬂuouS 'S{beam 0[ '[OLQ Che‘@j(j C_leC{lSOns. T/we '/'/oodf
qun serains on all the ~fme, § mainfains “the {casgez[_
in eithes ‘of the {wo Slable slales the Qy&'((n% qun
s used 1o reove “the toxsge! * from the lowes to the
LpPpPes slable ‘S{O\Le' |
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\/am’able PCISSCS{anCe Sfoz\’ag]e

The \b\‘&'ab[e PCBS&S(QDC@ S!o‘dage fec knc’Q/ue ¢S
ol&) krown as fha%/one Sl[o‘dage- |

cdlfmtoﬁ

|
focd ¥ L phosphot

T — O 3
|

— (ace P(afe

y " \
oschingaun \ — slovagemesh
d :
A Collectog meyog,
These ae fop Sceens | o S{Oﬁase wesh cohvich
wseloing ’ﬂue ¢

rage ‘tsaced on (f £)¢;\ the co&'{c'ng qun, &
‘ﬂqe P"’OSP")OU Scseen c.)‘u'dv €S Sc’mc'/cas 110 ﬂﬁa{ u&ec] Aa¥e
cor\Ven{c'oha/ CRT:

Die[ecézsc'c malezsécd ; ComSc‘S\(&ng of a {L)ch [aaeco{\
Ma@ezscdl Such as magnescum Aluosecle ) (S depo&'/ecl oN
the S{o“dage resh £ Hhes C)C’{S as the 81[07509@ '{aﬁge{ ' Tl-a@
Cﬂﬁééiﬂ% Qun " S o a L"g‘" ﬂeﬁa{c'vg \b”aﬁ@ ) the {\éoc,
A of a fews volls negazlc\/e, the collectos vesh ot aboet
oV positive £ e Sowage mesh o Fsound potential

The COUL‘“OTEO?S CCX\S(:SLZS of a Gonductve Coa{c‘ng on the
tosicle “scsface of cRT. T és biased % as b distsibute he
Llood qun eledons evenly oves the Seasface of the fosget
& causes ‘the e(eorbons o be Peispehclc’cab?s {o the sé;mgemesﬁ&
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cohen the co&liog qan ¢s atred o the S%oéaae '{a‘ssef N
Causes aseas ohese # slsckes {o ‘be dﬂﬁged 1o a F"S‘{""e
Po{en%dal, olue {o 'Seconclaﬁg e t(SSonN - TAe&e bxegsS ‘oxse
reaintained o dhecs uppey QZab[e POc'rrz J even a[/,eli #»e
Coﬁc'ééng qun s Scadched off, due fo action of the f/oodgun
Electsors “fsorn the flod qun also pass thsough those
aseas cohich ave poSc'(c'velnj chorsged, causing the phosphoy
bﬁjond {o 3[oco & olL'SPIOujing ‘the oa'gchq/ St'ghal tsoced
5(5 fhe cmsigc'ng qun:

Tlﬁe Paﬂeﬁﬁ 'Sfozsed o p "awe S{oﬁase %casae{ lads [OK
e bous ) but { con d('sp[azj o b&'gh[ rooqe 5% aboct one
rinude The slosed Paﬁ’em 1[0\6165 due to elecheons {%om
the {lood qun choxging othes paxts of #he Stosage Susface
%événg ‘an émp*ﬁess{o'n {hadt the c&o/e Scoeen bag éeen
co‘Gc#Qﬁ Tl’\L‘S s knocon as —faclc'ng PoSc'lléve « To esaSe an
imag)e -cohich has éeen dosed {he S{otsaae ‘mesh ¢s
Momenéo:cc'[«j ’sac'seo’ {o {Ae Savne \OOSJL'V@ Po[anlc‘a] as {/we
collectos vesh - | ;

\Ia‘Géable ‘pelSSiS{anCe ‘Séoﬁage fmc’s toany app[i‘calc'ons )
suchas the 8{05096 o@ an enlse ‘on\feﬁysm of a oo
mgvc'ﬂg Qccana' ) ,cohcch then f’acles '136(052 fke ext {Kace
& cosiflen - H can also be used lo dowe Sevewal fsaces
befose the frsst one {ades, <0 as o see bow the eignal
Clqangeg with {ime
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Bistable Stovage Oscilloscope

. The beistable S{omge tube ¢s be{ween {wog fen éém es
Sbwes thon o cornpazable Vastiable Pezs%és_z/ence {ube. Hocoever
it s capable of rouch bonges Stosoge firnes, measused ¢n |
houss sathes than i minutes os b Vasiable pessistance. The
bisloble 4ebe ¢s olso capable of opesating ina spld Stoeen
mode, tohese half the scseen bas Séotaae capabildy § the
othes hall s a corventional phospbo“g labe.

1
——
:Y_J o ’ . | conductive
T — : ~ G
i | | —— phosphoy
w‘a’cm% ‘(\’OO?% P : .
%urj o quey Collirnator P%hdes

F& (SFow.S the ConSélSaCféon‘ of c biS{aHe S{O“écge {ube. Uh[[k@ |
the Vorsiable pessistence {ube the Sarme phosphos scaeen (s
ased {6 both Stosoge § déSp/atj'~ The Scseen orsists of

Pi pbosphozs, oloped to have ﬂood SC-I'Conda?Scj emM(SScon
chasactesistics & deposcled oo o corductive backplane
made #mm o tsans pavsenf vefal {’clrm The Fhogpl)@zg [a8 0%
Consists of a thin coating of <catfesed particles , S as 1o
Jive a discontinuous Susface: Thes slops the tounoks
mc’gméc’on of sfowed CLD‘Gg@ The hin P"OSPIWOZS Gca'.[crug
hos o shoel e Since i “uffers fooro light oubput

| ﬁechc{c'on coth fivae.

The condactive {filra csheld ot a ko posteve
potential, 0 as fo attsoct o coud of low enesay electsons
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fsorn the flood Jurs - These electrons have ¢n Sufficient
enesay o pehe{m{e the phoSpAOZS, ¢ ose gdz’/aeéed by the
colivactos chen the tosile quo ¢S Scifched on, ds Aigh
. |enesgy e(ec{mhs vesult o Seconq,dmj em£$cbn'1£6c>m
coseas tsaced on the Scseen, rouing these fo the appes:
alable point: The twace i< thesefose of ahigh posdive
polential g this ¢ rmainfained dueto low lekoge of {he phosphot
The iow enesqy e[ec’cz;ons ‘Leorar the pbodgcms AC PoeDd
Nodbsacled “to the posiive aseos of the scseen g 9o though
the p‘ﬁOSp"X’ﬂS {6 secch %@ roetol pi[m at the back: Tn paggzng
though the phosphos they cause ¢ t’ogIW,d(sdaacbg the
osea tsaced out by the co“cé&'ng qun « The Scseen cam be exased
by Qeﬂc‘ng the toelal filrato a hecaallc'l)e \/oléage . Bepe[[c'ng.

the e[ecézsohs bock Cn{o the Qéomge avec, ¢ Eetlu“éhtnq ft,e.
phosphos to the ‘low ctable Poénf,
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Digital Read out oscilloscope

The olc'cjc'[al wecd out oscilloscope consisls of CRT
olLSP{O‘j £ a coantes dcéplag'

Or-
Volloge. [

NMerMOEY

| 1 cmciﬂm"“‘
/ .

Sampled :
Sgnal | 4’[Lf

T|remory _j> |
S top compaatos

The inpu{ Qéﬂml tc -(ESS‘[ SC\MP[@CI USc'rxa Samp/c'ng coscact
The mmp(ed Qc‘gﬁa‘ 'S qulenas ohe cutput o each s[éosl‘q
Sfop C0mpc(6aloﬁs- cohen c‘npa{ (S Somplcd, the Qamplc'ng coscuit
aduarces the sampling position by o fived amount . Th's
pBOCesS ¢S callec 's{uob(ng- The Selected Sweep biroe pc¥
e contol & narcbe’s O@ Sornples {aken pes cm decide “the
eq/uiualeri line. beteoeen Lo Samples.

The cRT fscce i< ased to dentdy 7. & loor 20ne
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