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Heales ¢ Cathode: electsons oxse emilled fsor -the t'hclc'wsed/g
heated Caﬁ')ode.l Alagezop bosiun € Stsontinm oxice ¢s
deposited on the erd of the cathode fo oblain ‘hgh emission
of electsons of medesale fermpenotuze. The typical valuesof
cussent § \fo[“faﬁe sequuisec] &j an '@‘ndixed/g, healed
cathode axe boo A o £3V- |

Grsicd: The Coni’ﬁol c3‘6c’ol inthe CRT cs Cylinclecal | witha gwall
apestuse tn line coith cathode - The clectsons emitled fom
the cathode emesge fsony this apestuse as o s&ghllcj
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bzsc'ghiness of “the phosphotescent Spo{ depends on ths
bearacassent . Hence, this control 315&:1 béas lkndb ¢s “labelled
as Ln&ensi{lj.Confbol ¢n the CRO

P oe acce/emfchg Anode & ACCe/em[c'ng oﬂocles.

T‘—»e elee(aons emc’fged (%om {he Ca(hod@ , PasSS Hm’dough
the hole ¢n the contwol e € ase accelesated by orhagh
positive polential cohich s applied {o the péeocce(emﬂhg
g aCCe[eBa{énca arodes-

These anodes ase Ccd_lincﬁcctal (n {osrn, otith groall
openings localed i the Centrse of each electzode, woial
with the lube axis.

The pre a&:e[e?saéfog ¢ ctcc@(@m&ng anodes axe
Connected 1o o coraron positive high voltage of about
1500V - Tke Combcho{c’on o@ {oo anodes pﬁoduces an
e(ecézgéc Q’e(d that focuses the e[edmn beam on the
SCseen - |

Focusing cnode:
T"\e —FOCuSéng anode ‘© Connecfed fo a lowezs

odjustable Voltage of sooV-

these e two rrethod of focusing an electson
bear0 Y
¢ decébosfaéic {focusxng
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The CRo uses eeclsostalic rethod of{écu&éng ches?
as o W pc'c{u‘se tube emplofjs e(edlsomagnefc'c -f’ocgg(ha.

The Qo\uamlage of asmg electsostalic deflecton &, s
Peﬁmtfs hc’gh “{@cyaencg epemh'oﬂ & heglc'qc'l)/e pocoey -

Deflection 'plafe Assembfgs

| Eleclsors axse nega(ive[cd ckazsgecl Fms[:’c[es, z‘/»aj ase
atfsacted by a postive chosge o freld & sepelled by
a hego&\/e C(ﬂaﬁg@» Sdoce. ﬂ\e decéﬁon bearm s S{zseam
of electsons, o poSc'éiue (leld eocll divest ¢t in one disection
£ o nec\:)a(,c'\/e fc'e(d in the oppo sile diﬁecﬂon- |
To roove the bear i this coay i the cRT
the ‘de{[ecémg P(a@es oBC mooum!ecl toscde the %abeg
suifable deflecting \/Ol{ages owe appled o thee-
The&e plaées- ave cmtscmc\)ed €N lewopaiﬁs
Hi g Hy {os de{/ec(éﬁg the beam fvo?sélonfaug & VigV,
fos deflec éc‘ng the bear \f@ﬁéatal[rj . These bearas
rooves belween these {ous plates depending on the
potentials.
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csostalline phosphoss cvyslals 5 about 2.3 mickons o
olcdmefe%, lo ‘odhich fxaces @( acéé\Ioéo?SS Such ‘as
Sclues , manganese Coppes s chsomium axe added

A - phosphos corvests electsical ‘enesqy o [ccahz’
6h@‘6<3(j coheh an elecébon beam Sébékes phOSphoK
cttjs&zfs i sauses the ene’y level - Ths (s knocon as
Ca%ado[uminescencea dhen (L'ghf A cmc'f{ed clua’ng
PBOSPAOK e:cciéafc’on, Zf (A8 Caueol as f [OCL*G(’. Sence

COA@n the e@c{\fon ‘Iaeam €< $wc'[dwec/ OA/ , ﬂ\e
Phos phos csydals selusn o thecs ailial slafe 6

welease ‘o qjuantuen of - leoft enesgy - This i called
as Pe‘GSdszanCe o8 phOSPHO‘GGSCeﬂCe

Pe?;gésfance i ex P‘G@Sged oS 'SBOSé, t ediurn & bng
Thes sefess _fo the length of {iroe the tsace seroaing
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P - Blue gteen roediurn
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Pl - Blue shoxt

EX: 5GPl S (nch tube céith a medfumpe?sgisfen(e gﬁeené?‘(#

G[gss crﬂe(c)‘O@.’ To ‘the 3&188 Cnvelope %‘sculc'cules ‘axe

ovl‘{adﬂea’ The lezcules ‘ate a <3‘6<'c! Oﬁ [mes &)Hc/-)
Sexve as o Scale maﬁkcng provecled ‘on the fsont o(
he cat

qu\/g«ao’_og The "bOmEaﬁclc'Da -elec,&ons "S{a‘/{dng ’tl/ve
QCEGGO, ‘seleascz *Seqmclomg eSS ToN e[ec{zsons ' THeSe
%GCoﬁola’S‘j @lec{’tsons ase coll edec’ by o aqueous &O(uzcof)

O{\ Caﬁaphtfe called Acvuaoloc‘:} cohich s Corw)ec:l[eo/ to
acce ezsoa(ma ancde.

coll eczcon o[ SeCondox(j -elec(zsms s NeceSSagy

&) /<eap @ve CRT Scween in aSéaée ‘o[ elecéacta/
eqju THoTy
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I _— “Te(99es Sooeep/ Tirne ,_bu)a\[al
HY S | TeeQge ‘ _
‘ \5@ -] cicuit lbcge genesclos aroplefes

The cathede oy oscillo SCope ¢S a Vewy uSe{a’,caenezfa/
puspose e/ec{zsom’c c‘n&tlzsamcn{ 14)‘6 1&6&(;09 & '016\/@[0[3509

‘ decfﬁom'c Ci‘GCa('{S, 8386@*03 & &\stmnfS-

The electson bearn 3€he?5a{eol ’n CRO ‘& olef/edd 1/33

ﬂve %éuen @lecém'co] &8ha/ & cohen ‘the del[/ecfeo/ e[ea[éon

bear Stuikes the Scoeen 01[ RO, because of phosphiistence
effect o veseble tvoce s pﬁoducecl ‘exactly in the Same
shape as the given clectsical ségral:

wae func {c'on @f vasscous Hoc/(s axse

{ime boSe o8 Scoeep 860@25011025 ' Clo's ave Cjeme?sa(/ﬁ

esed to disP(a«j o c\n\fefjsww thet Uaes as a Anc{c'ono/
fime T the cavefowo (¢ Hobke aguscaley veprockiced, fhe
bear trust *have acans(onll bastontal we/od/g » SiNce |
the bearn \f@[oa'/gj & a'@ﬁd@n of the ofeffec{c'ﬂg \/déaje
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the ole(/ecfc'on 'vo[faﬁe. ‘roust (rCse ale “/c'meazslg coilh tivre-
A \b[{age widh this chasactesslie & called a [Qo0np \folfage.
W the vollage dlecteases sapiclly {o2ex0 coith the cxefow
Sepeatedly p sepsoduced, the pottes called gacotooth
eonvelosn s paoducéol- |

Tc'mee basg Senega;{)zs ‘& wsed o ' enexcife o
Sawlooth voltage befoise i i applied 1o haszon fal
ol@{/ec [—L‘ng p[a{és- uSually -a constant cussent, M(llets
Scoeep coscudd ¢S emp[ojeop {o 3€h@6a£€ a Cawd ooth
cxowefosm & i tsed {o deflect the electson beorn

lineaxly o x- diseclion.

15¢909e% ctscutt: To gef o fsue “Gepéegenéallcbn ‘of the
éﬂpu{ Scgpal the {roe base ‘sagnd‘ o xsigral £ the

| N St'gml vust be ¢ntaled of the Saroe tiroe.

The time bose Ségnal mu&f be inilaled by the

Vestical sgnal theell - fs poOpED {509ges tng: Thes s

ocheivad bg) the {Kc'cjgezs csscad

Howe>ontal 'Amp(c'ﬁ'ezs_; The puspose of this araplifies
Cd‘b'tut'tz ¢S {O OMP([f(j ‘an CI‘&BOO.H(:S 'OPPT[ '60[ g('gna/
Lo the basizontal o5 x- plafes . This alo helps
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Delacj /c'mes: ‘[A@ e[em[zson Eeam ‘< ole{\[ec[cc/ o the

X - diseckion by a Soawtooth “wavefosn called the fimebase
Sc'gr)cl, . when the Cef mgnf{uole ‘of the Saw footh un\/e{om
is seached ; i ¢s {o be vesef g slaxted again tn owdes
{O gef atsue dirae versiadion 01[ the Qiven g{ghaL

the offervatoss ; amplifless -, puke chapess ¢
coscult WEsNg intsoduce -a cestain fivae olela,ﬂ-TO
allow “the opesalos 1o obSewve the | eacling @dgec»f
the Sigral cxawvefosm , the -Sc'aml vive fors the verstial
CRT 'p[aées rost be 'ol.e[cujec/ by Atleast the Same
arnount This és achieved by the veshical clelag lines.
CRT: cnT < the heat of tro. “leve the electvon
beaM‘ ¢S geh@“écfecl acce (e‘Saéecl ; oleﬂa;écd ; POS{
aCCe[eESaééol (Z reocle to 'S&c‘ke “floeos e Scerfl Scoeen
bboive the Visual desplay of the electsical topat
Sc'gha[ giver ‘o the vestccal o \ plates:
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in adjusking the rogpitude of the infesnal “scwo-todh
C‘n‘/el[mm being gehetvaé@d»

o the indexral “terae bose wavedosro & ot being
tsed , 0N electson *bearn can be oleﬂecfed’héﬁtlon{aﬂg bg
taeonrs C{ an esctesnal 8£3nal which ¢S {o be QDP&GC{
lo thes coscait « The exkemallg QPP&'@CJ Y- ggﬂm[ can
be Q”P["w[fed by adju&{dng the gain.

\/C“Gét'CCl{ OMP(C'T/"@UI T"\c’S (S aLSo Ca[led ‘/—amp(t’[c’e?s
‘TA@ e[ec%’wﬁ beam delf[eclcon tr the \/»diﬁec{fon €]}
e veskecal disecton o p‘copobfiomd lo the Scgral
amp(c{uole ‘gcven éo #we_ N c'npu’f o]\ \fe“éé{Cal p(aées.
Herce this (s called oy amp[c‘f(’ets-

The dain Can be vasted exfesrally coilh fhe help
of Qmplféade Con{“tso/ . The bondwc'_d% <>€ th's OMP("ﬁ'@S
@&;b pu,és ‘alirait o the voaxiroum f&eq/uen&j of fhe
E“PA{ Sc‘anaf that can be meascmed uSdng H\e CRO -
If f/)a magn[éuole O{\ the GDC&ZIST\C&[ Sc'gnal €S [a‘th@, L’é
Con a[&o be a#@nuoleof tn the Poéeﬂ{t'a[ cpc'\/t'deﬁ

a%é@nuaJrozS Section -
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High \fo[!age Hv ¢ Loco volfage Lv supplies
To accelesale s deflect ¢ cwoeep the clectson beam_
c\lazsge Voltage$ 0 kelovelts s ‘KEOVLLL'(@CI" Loso CRT
Thes ¢ Qenesated by the HY powes “supply Ciscult
\ce € othes voltages cohich axe sequised avse
geresated in the low vollage powes cupply coscuits:

uscolly o neﬂajcive hegh Véfbge Supply € a posikive
[oco Ud[fage 'Supp(j oxse used - The Pc‘)&'&'\/e volt Supp[3
S {\"xom + 200 to toov: The ne c3@.’&\/2 hagh volf Supply
(S fwsom ~looo to ~ 1500V:
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P\al’@l +&d s D
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| e—— L :

_ these ase {0 Poasal(e[ ‘pla{es collh q po{er)/.lc'q/
c\pp([ed between. Tke&e °pla{es 'p?Socluce a um}éz;m
electso slodee leld ¢ {he Y disection . Thus any electyon
enéeﬁmg the &e(c} cocll '@Dcpem'encg o«fc’ﬂ?Ce en {/)e
N olaged@n & ool 6@. ClCCe{e.?Salec] i that a'(asec/[or)-
These (s no losce eithes in « diseclion o zdasec&bnr
& hence ‘{Aetse call “be bo accelesaiion -of e(C'C{?SO”5
i these diseclions.
lel € o2 Vo/[age 'o[ pse &CCe[CZSO (ng 'ahc)c/e , Vv
€ = dhasge of an elocfion CC,
M = toass of eéc{bon}' kg
&d - P@(enldal belepeen Aef /ec&'ﬂg plates Y

A - dcs[ance Ee[weer) ole{/ecﬁhg p[a feSj' M
I - 'Ieng th of de[/e&ﬁ‘ng p/afe Jas!
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L 2 @ltslamce be[ween SCseen g #)e Cenhse of the d@{ledchg
Plale&; \p)

D - tal@ﬂeclfoﬂ o( @[ec,{zson ‘beam on {/we Scseen tN

J disection ;™M
The loss of polen(c"al éhe,‘zsgﬁ (p-€) when the
electson vroves fom cathode {o accelrsalin 9 kanoo[e
P€=ctlan €a:’accelem&'ng VOl(age,

the qain (0 Kineelic eregy Ck€) beyan electon

KE ’—('/ZJMVo; -t =909 x 10‘3' kca

E,CUua(chg the &uo e.ne?fcjt'@.& eve bave vox:m
this ¢s the Ve[oc{((ﬁ of the electson in the X Slesec Lon
edhen df eh}eljs the de(/ec[(ng p(afes, The Ve[oc([g o the
| x disection ~ermaiins the Same thsoughout the PasSage
of electsons thsough the Aeflecting plales as these i
0O folSCe ‘ac{c‘ng (O this O&‘B@Cé(’or).
e elechic field cobensity -cn the y disecton
€y =4 (d
fosce QCZL'ﬂg ‘AN AN e[ec,{?son C'ﬂ\/ Olc'xec&on =

F‘j:egx/: eéol/cj
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Suppose Ay ¢S the acce /eba{con of the electison 0
V disection “thevefose F= Moy
=) a‘j = ng /(Y)
As these s “ro c'n(f(al\/eloa'{g ¢t the ‘7/0[('6@((1’00 the
olCSP(aCememl Y af any engl(mf £ ¢n {hey' Ol(‘ag@d(on ¢S
J: gogtr=Legy
-

AS H‘)C’ \f@lOCJ:{&j {p) 3¢ Oh‘(S@C(‘COﬂ ‘s Cong{an{) [Ae
dtSPbCemenf i X disecfion cs gofen bg

C =VO_'x_t
¢ - Dc/\/ox
Sube 'iéu{dng the \falue @p { ‘3)2 -%_C_é;.fi_{)‘

L)
Y: 58 >

Mo~
T"WCS s the Gq]ual‘cbﬂ o[ a _paxabdq
The S[OPCZ o any Pom{ Gy ) S gi: €&y

pd

PCA/ZC’nﬁ 5 :Io, i) aI'JOVQ eqU ‘e 664 Va

i"1\/@’1?'
lue of tano
slope = tang - €&y 7, - e€d A

- MVox? Mol Vox™
Mles ‘leaving the deflecting -plates, fhe cla bpms
tsavel ioa Sézsac'g bt lice + the gx[tsat'gfnl lre of toavel
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of efec{ﬁons ¢S {ahgen{ {o the Paﬁabda at x= d & this -
faﬂgen{ entessecls the X-oxis of point O’ The location of
thes poc'n{ 15 q(ven by |

~x. J = _% /ﬁ 0 4

tan®  2™MVox® b Vox > 2

Tthe 'appoasen/ ’o‘Gc'(ach ? thas af #)é,(’fmhs@ 0[

de{(@céﬁﬁ Q) p(a['(?g - the oee[[ecéc‘on ‘D on the Seween ¢S
qiven by D= L lame = "LeEIH
mol \fo)(:}'
Qub ”Sh‘éuhhg the value Vo = ey
)

- Le®ld « _1dey
| e 2efa Holq
Deflecécbh Sen Sc'éé\/c'f‘j,' The oleﬂect,/cbﬁ 36035{5V‘¥3 O[

o CRT S defined as the defleclion of the Screen pess
andd oeflection \/ol!age

| | L
. Defleclon Sensc'féyffg Sz g){ ) ) o{oé: |
The Qeflection Foclos of a cat s defired s the

'ﬁeCéP“Gocal of senscl c;\/ézg'

ml\/

' lectior Faclss G- ! :_ZQLEL\Im.
De{eco Factss 5 /5 L&I /
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\Jestcal Amp/(’[iezf; the Veslical am pl(’ﬂ'ev < the
PﬁéﬂCiPl@ (cdozs (N de(eﬁménmg the S'ervSC'(t'Vf'f/ﬂj‘é
bardleoiclth of an oscilloscope. the gain of the Vestial
OMPl?'fvets delesmings “the Srallest sqral that “the
OSCC((OS(;OPG con Sodds ‘{c«c(ovsé/«j “66P"60du¢e on the

CRT Scseen . e Sen Sc‘t/L'\/c'{\j of ar OSCZI/OSCOPE ¢S
disectly 'p"sopozséc'orvo/ togain o[ | the Vestical ‘am(J(('[t’ezs
thot & ag gain éncreases + sensifivily tnctenses 5 ehich
allocss -us o obsesve Srralles - amplitude Seqoal-
FET inputhoplifies  vair Graplifies

r—---——w F— - — - - - -

phase | : Dxives :

inveglers , ampli(ieﬁ « o
=

[

r{>! '/) B o0

!
' -

L ampledees
| :

[

l

o

_{Toput
| l atteryicdoy |

§

the “vestical arnplifies torssts of cevesal Stages with
fexed ovesoll sensctively ov Gain expressed -in Yedis. The
ao\\lanz[age a[ (\gxed qan ¢S {hedt ’([/76 omP(t'{ieb Can be
trose easc‘/cd 'olescgnecﬁ to neet the '6€q/uf§€meﬂ'l$ of
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Porol coid h & S{al)c/cf«j The Veestical aenplifies -¢s kepf
coithin ifs 'Seqral harncllcng capabil; {3 ‘by propes selection
of the dﬂpuf atteavatos 'Scoi{che The ‘\[\E‘GSf eleraent of
the P‘o@omp(c'[c’els S the Cﬁpu{Séage , o({en congigl[c‘hg
0( FET Souxce '{éllocoels cohose ‘h‘gh c’npu{ z‘mpedance
isolates the ara P'(z’é’ezs Loora the atfenualps.

thes “FeT (nput S[age < {ollocoed by o BIT-eroctles

follocoes o rodch the taedium ¢rapedance of €T
oudpat with the “low émpeolame 'inpu{ ot the va&e
invextes:

1his phase imvestes providles oo OLQAPFJQSQ euf put
Sc rals cohich ore 'Geq;w&cl fo opeziaée %Ae Pus/v PO/{
oui uf awrnp cﬁeb The pash-pull cudput Stage Aelivers
eq/ua( siqral Vo {ages of opposefe: polorsity ko “the veslicl
plales of the cRT-
Tjﬁ@ aol\/omf es c»f ‘Push- pul OPGEQ%LDD tn CRO ce
beffes hum \fo[éage cancellatior fom the Source; even
homsroon (C SuppBesSSion, espec«:'al/cj the losge av
hastoonic €5 cancelled out, & aseates powes oufpuf pes
fube o8 o “68&4[{ @f evenr hoxronic "cqncel[at,[c’or).

ilg! adola{c’on o ctrnber of ofe#)(':uschg £ nonlineol

Cp{ecfs ave. secluced becouse ne thew P(afe 'S af
L asourd potental-
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