- -
EP 0 177 585 Bl Description This |nvent|on relates to S-correction for
‘deflection circuits. Conventional catHKode' ray tubes for video apparatus
such as tel evisi-on receivers or conputer nonitors require symetrical
I'inearity correction to the defle&j :bn iirsrgglbé referred to as
S-correction, in order to correct™o 1 rence between the beam
scanni ng r KepptiRs curvature and the tube facepl ate radius of curvature.!

New, flatter fnasc{ﬁpe fEre H:Q?Ss hoavm ng egthoer facepl ate curvatures
reqi e a mor e ﬁ“ A L'frt el AR Pmonkors
conventlzon&bquﬁ-@bﬂﬁm&ﬁ&al rempb@tea.oﬁa&m Sﬂeﬁﬁiﬁ’\c 2 refo ﬁ' rxﬁa@%temggefg
havi ng a cwnpéeeiormaﬂiﬁaname@etm ¢ bdaen mnmwmbeaimmradnéﬂfemuammge tddis of

patent 10° Ec%w  §lpiter ;a%?spl% tlgbﬁ;frhaﬁgftg:nﬁ!% qabfaqei:leh g&ﬂht&# renulmfetg;me@nmw
filed Febrt :
Cat hode-jRayy Mﬁ'é,né% ehav Mo VR ShEcW™ lggﬂf °°t°'3be sy r‘é’%’ Srtndé ‘w mf't
UK P ubl i sheds. Ambitﬁﬂhbﬂﬁatﬁﬁsﬁdatmmﬂﬂmm weshe.dzé,aeasﬁpmmﬁhft.%ﬁagnaad
U. S. Pat entJr Ienﬂtlad,l Qathodieﬂava'trubNHmAMW@MSha‘dnwwleMMroprrﬁpmao|UK

t he\pame of"’u pibiish ber v. ng o
T R R R N

Pat ent. Appl i catU.BrPatsat Apglicadanrisendal 416&b&7439,77f’51 filed Fdiahrwzir ¥ 5i,n tﬂeQBBnesldﬁ Rt b.e
nanes of R.DAmatewetmieand eetttleaICattha-MV émeu l-taviemDifferantmdretu And Mingr Axes,

r t I 4.
D e ey mﬁfﬁfﬁtﬁgﬁt’ "fﬁ. “‘t”t“"@é "ﬁ’qg*’@ K ot .
rﬁ;l;*pl Pla gr::geen
U. St\}‘at eNtPeryhaty] eoraspoRdibio! ﬂts

t he nanmes of Rone]forrﬁ)bfﬂamréacatlatahbq. aavndﬂeelmvttbhem‘!mwaﬂ'esq pﬁnﬂn@%ﬂoﬁg A
Facepl atg ﬁ?% &T‘éﬁ Aneubefageriafesaaiital iaight, 5 inapiifimetersy withypfgieaseng -
‘to UK Pu | i F? R JepRisie 5147142, published 1 May 1985. In one

f orm of fIatter facepl ate t ghgx ﬂﬁxﬁWﬂ-Aﬁ@ﬁby the RCA 110 COTY- SP, y
squar.-e- pl anar, 27V, colorTV wtmgwmwmmlox the fornmula for the
tube facepl ate saglttal hei g imeters, with reference 25 to -
the cent®r mm % p :3 té’:j"P %"??"?Péﬁ‘f 'BV"“"[’%‘P"F fromdhe facepigte copter alongths malorand, ¢
t he di stance cro’éersﬂl eer AP i neters, fromthe facepl ate center al ong
t he maj or- and m nor axes rg,sq@&ammmyxmand where: [err] [err] 35

[err] [err] [err] [err] [erAa—-msasssmxw-' [err] The picture
t ube f ad&pl ate defined by tﬂq%'”ﬁ@%‘ﬂtﬂﬁ%?"ﬁaas a relatively shallow curvature
‘near .the center of the face%éa;tg%agwﬁg‘fﬂolmcreases near the edges al ong

pat hs parallel to both the —dfotbasaagitige axes of the tube. The overal |
Tesult is a faceplate of rehasomeigysdbsaw-4ppearance and with planar edges,
nanely; 4 th 45 p0| nts Ion@#ﬂﬂ@zﬂw%mﬁ om right and | eft edges | ocated

substantlal I y 'OJ h / UQ, roduces s r’r;rget rn{ a{
aster di o Rmia b mtgvatt*twf S R R
conyent i OthLbe.SThe v Fh@umﬁarfscauae f telativeR/ Dat! Bsplearate \bhd With u ediidY, ndGely, with

spheri cat fpams long the tapnbatoms tight enddefomigekdoratad witistantiatheiniacoremon pianeviict h pictores et

out in the ° T‘ﬁ’B“s WW%@!@W@EE"’H@‘P&?& “E?Wb't?l"PWF"d&V prventipral Bube

i ncl udes a ’m‘ﬂ QPM'? m B SH R
thereto. A tmﬁ@ incfobs etk GERSBNOR Y ﬂetdnemcdau thetoa R race
oper at edsp atswitchlcbiilfeddeth mdemldmiﬁnweawm lmammmeme.dusamemrtanace
i nt er val ofduting a treee idtsfvhevzstEMeﬁ ¢recvcl'q' [The trgca currentis 2 ganprallyssaytogthy Weltf%ﬂt dified

sawt oot h cGH"é‘ﬁ \‘,H“?'ih °F|ha8t§‘&8 %V‘W §-phapi %Ww qgauw
f ot ce Curre!
the Ss hapl %ﬁi ;ddﬁl: ti Phés ge éu sted in
defl ectign ens 4)n m&va dasht itTtandIl IEDfHefhhél ddflbdlibn féqubhty

trace curr eaialle! With tharSsshaping capaditarss,dh oaler ©giived tie second harmohio ponpptmvntdno he s-

addi ti onal shapifigfcanagitancaant therebye efimi %ﬂfeﬂPﬂPMﬂSB‘ th !WMEBE‘BM by the

r esonant CFFFf F’P”t E'PPéH" U'P‘(RP'&Q ”!sﬂﬁms‘d%ﬁdgg‘f’;%mg e’h?’%&?ﬂ?”&ﬁ'ﬁﬁ%‘t"ed
in paral | eI &%ﬁérﬂ@tﬂ:ﬁﬁis a'Lac tHat & Blihushidf coridchird
har moni ¢® CQGE%FEH% gta ioﬁ BshirdditEatél PR etiat GFieeradd intelivaIclh PRYidME Sabrfstiich

t hat conpo wmtpnciuranbéﬁieingagmmny mmrmmmlmatmsmmmen@ed aiprau imradwm
The pr esentan pseiliatotyi oene@icrswrrpmcm the yragegurrent thetdies adiidt withaign yalug ?
resonant m‘ﬂ’ﬁﬁf?‘“ °<9PF§; %‘g‘ e e;t"qgg %%ftﬁﬂtaa'ﬂ%aﬂpaﬂ‘a"‘ﬁd "Qs‘ﬂ'?‘t"f%'fg
effect a® %' e gE" Nt ra nocar out the invention, the '
resonant circuit is a LC circuit that gener at es a sinusoidal correction
current having a period of oscillation aproximtely half that of the trace
interval. In providing S-correction for a picture tube having a generally
flat contoured faceplate that is aspherical, the tuned circuit introduces
an oscillatory correction current into the trace current that has a di/dt

W|th a S|gn vaI ue opp05|te t hat of the d|/dt of the conponent of the trace

- ~ 1. = o o Y ~ -



EP 0 177 585 BL Figure 1 illustrates a top view, partially in breakaway of "

a: square planar color picture tube t hat may use an S-corrected line
defl'ection circui't enbodying the invention; Figure 2 illustrates a display
of*'vertical "lines of the facepl at egpf otf?prs'gst Bie tube of Figure 1 showing
resi dual -S-shaping error that may occur when using a conventional |ine
deflection cir 1|l|§tratesatqp|vw eart!allvliﬂ lumkmmveﬁ aam& nlgnar eqimelﬂ:mre mbe that may

S ER R e

1101 USt rates Mistrigies brt'S-Bork ﬁﬂélﬁ!fo@ ae%eﬁtaéneand i cture
t-ube -10- has a Rigurssillesares opiolns es3oaitedWithGheoppekion of twcimﬁcafalwwl ;ar
facepl ate paneﬁlgu1921 ﬁharmtmr amtmetuhe 1010ttbn weaEreenianay tyge. chmnetub&GD hﬁlaamlassrlZ

conpri ses a°'\‘M° w@er 3 @ l1; ‘a
o T e AT Egﬁ"}mﬁmm ﬁ:. el
Qfe Iﬁn’i eh, Wi

hor gorean 22 i
rect angul ar c.?m Bﬂ&feﬁﬁﬁafﬁﬁe Séri}
i nn e\gh sur f ae:eermingfsamstqnhampar;h&l tolthe rrmmr orvertical guis ov-ef afltheytuie fa Idll’&:ti&li: hartal to\md h

t he Phosphoplaps ofEigure . Altetnative l\e tho sereamirhay|bp %, o1 5cra0n. A multicapertize ¢oiqn eelectjon electrode

vertical - xP'ss"?d‘?"A'Q?"ktzﬁﬁ pgye 5'°H‘?‘?‘b‘8'f§:g, “E F"rﬁf'g'st}%'" "FR§'° ﬁé‘foh@ it vg%t"

reen 2
i n facep ate

1), Alter nall st et Ec%a‘cerm

sel ecti on ekgednrzade or shadow rra 24 1's rem)va y m)un
panel 12 | n prRicee exbmmeches;mded be @eawtb ran bxterhs mnﬂerdet@t!owwkemeeothamaﬂ

: shown sg'H m@.*e fau amoyedr'q "1the1 “?’rfg cg'm
L R e
convergent. aateﬁ&ne rehiis AGioh B ooty tu.reeeu s|2§to be S

t 0 be  used  horizbntslimagidtie fidvethat¥beas s ibeansicorismtallyin theodiectidn of the hajordr tmaiohw axis
i'11 ustratedXrXand gmi@lmmdw diragtion of the minonaxis—1Y% imct!mhwst&r@am PyRs screen 22.

nei ghbor. Bhodh Hdingl axis, of pictyse, tube 4 i "Hg coils E

verti caI de isl;é..llztg?a late aﬁg )grrlang :ﬂor %%Eiﬁ E‘Qis [§ i\gﬁtﬂataﬂue ¢urvat rghﬁ ces%%
hori zontal mefscaming Glﬂecﬁdnf 6ilis theéﬁcrm edms/fé Schrfnad frd‘ﬂidft@ﬂéd t6 Agit bagamdr;z&my, the
respectivel wwdtwe foceplatadipcrogep ot left@dyd meenmdnd thelh thordases agnin to thegight aybe S.

The i ne"‘and fq G%F‘Pébﬂger‘!‘ *‘Eﬁt%“@uf @le '%'} 51"{'
to vertical & M %ﬁ%ﬁ%{g{ gﬁgb F m,%?uz
i n t-he di reghkofFigate 1usig BBINVENtIORal zbrﬁé?a XMEH i ss%ﬁé nWHy'iheE '

di rect | on 0bf snBshping lcapanitod coGpléd in Serias Witit tretighdction wm‘hgarse d the rustere of the -
screen- 29 ﬁsepmurl ltemd!nmn imasesd memewemgthwﬁlaad fighbedoes) the Sahpping

TePat Cyely: B Sl st Lo S "3"%{%? ot e g%:r%h:ﬁ‘j o

-appr oxi mat edesid&alad:&&wlaﬂmemmh fin trbamm{eumr&m s i@XH msanwa afid vigit-ceriiéry Such!an

“t'he 1.i he4s csituationds itkistrated méigureelwhemma hatteed a&eqmmmamﬂmrlbesmmedbfmrha‘t .

edge to ri gﬂ‘ﬁmwgreare H'@P‘Wﬁéh’t‘%ﬁ 'e#@ddshttsﬁeslf parae cﬁ"&@!

fromleft eg‘gé""? i .,J'b‘*?f ff: gtﬁ".'ff@ .E oo m?ﬁ
Because of afilhed When! cgmﬁl Hscaé RiffPior GRS thé Beldy
S- shapi ngs t elOfeRics) Uiags dppeurs bn ameaﬁﬁta-eaﬁlaome amm@ms‘dee,ad:hﬂe it appears

geonet ri cal eXpﬂlm!dirbetylem lsamsuthﬂhe nmmrﬁdﬁhmesﬁtwmﬂw of the wh#re-hlﬂaarpm@!!hﬁ
of equal l'y gfd‘ %\9 n E\? n&f He B'ea th? iog.ge e% b g horizontal
squar e- pl an L'.’i aﬁ'igP 5 mléf &ﬁmwiz@mﬁ ﬁ FX@‘Ii 40 includes a
hori zont a4 AGHzbrithllobdldtok kric-dHver Sy S ipAkihg Shor GRputtRadigor @F
an S-shapi ngﬂhaqamrtdmﬂe Duupdtmda daﬁacwchamttmdehestcbmectbh beants-snaping uadacngc anda
Because t hehaerizental deflectionfwinding f a e at e during a gLy | i ne s

i ncr eases f griofiraatal ageflistor @ &E’%F %E ,oéi' g "sﬂgd g
pr oduced5pyg§:ﬁ§:n'1‘gra trapgurrentco rréh‘PEJ erit ﬁ'e Fefri b cr:bé’trt-

facepl ate OWABRIrdoN swhich 81 anﬂoﬁﬂd&ﬂ\% Oy thévetr obﬂﬁbrmalﬁetraﬁp sauagav,cmmraﬁmyse
si f uat i on nEigurbda,dd tieveivpelf aord»se rrarauq capycitpr Gp Jhe emrmrcatnrmlnodn inbu cﬁ?al@a-panounlw

vat ue, i nehﬁ‘l\iv!&:éﬁ: Fﬂﬁel::‘d d‘ée 1'_%1?(?&'%?5)‘“\9#9@ on rgance Ay
the |eft ang,‘ nt
i nt er medfat @r:ﬁ Q:k Ltﬁﬁa lfléztﬁa en%rﬁw f,:ﬁ%"gzs
si tuation i giohé Lrﬁipfcﬂ'ly‘,? el résoftard) fréGue a:rfehms-aappabﬁ-arna deflectgnucii| bquaam is
vertical .lLi meen aaallabdrti:fyr Ho° defletionge di st ance lﬁ“] are display ed in

th t g only ap [Hecapasitor farmyrrpq: inja PQi?‘ '8"
VRS B4y ot ittty WL sl pesser b A i R

right-center reglons separated by another, greater distance. The short,
“dotted-l1ineée, vertical tick marks of Flguﬂ% 2 indicate the ideal Iocations
-of the vertical |ines when conplete S-correction is provided. The
nonlinearity, wherein, for exanple, the display 45 of vertical lines
appears conpressed around the center and at the left and right sides, while
It appears expanded inbetmeen, |s a result of t he nonspherlcal shape of the

Y p—



betiveen 6 and 8 kilohertz for [err] deflection. Wien using only an
S—'.capaci-t-or for current waveshaping in a [err] deflection, square-planar
color 65 picture tube having a faceplate curvature that is greater at the
left and right edges than the curvature'in the 3 EP 0177585 Bl center,

‘proper-S-correction cannot be acHFBvVBA7#58%1Bpoints along the line scan. A -

CUr r'ent. etk ishe 5 Gbrreddion! @niidd Be SahTt6 at! ai HBinfstbidng ke MR\SBINO A Bulréih Wavedhape |-
Fi gure. 4D . similgrtothe desediine Rueent wavaforrivi, Caf [Figaieidb is pratiuceiavhed oy && Sscaapaditod is ased

The sl ope, foosmhdctittn Btie sidpe, af aifidtaf the deflecianrcarment deereﬂm thwmah@ lmvwadbrdaved

between di udqmsreeﬂo 4n eguvtvaeasee jea])lin raﬂaw EP’«)
line patfe %1%;?’ s°" k sF?ﬂ( 3’: :
provi ded bjgs .su.t .tae ersr .\e% ma\seu Fﬂ‘l:[eerﬁﬁrlim @r%eﬁse

desired cur r emtmdmrd Q¥ithna daf ﬂdtimraﬁtrohhetadﬁah«bn it raﬁacumso peavided & addrtbmlt he
| ef t - cent edegsaecof S-qpire ct'eem prodyce n@mrreq!edede@eossn w;renr ewformﬁ ﬁisum4be§b nded'

di spl ay ’Pns‘tbﬁ'é “Y P'bromtrioé‘et"ae%c d rigeg, Yﬁetg
In accorda WE I‘E " ﬁ' ﬂ'i"? 60
prodes an céft uitha ig tahear: 6 € reBohast peféd G hhiedle
defl ecti ontrauamtmm dmrmoa.fooa mo[reﬁtm]sthcmcgwoatatlmrdhm Musgrativelyuhas thatrbne&ﬂtérya

correct ¢4 Ist62.8njic mndsm F’H‘ﬂtith\eTﬂlﬂ Aredugesdwo cydles ofipagillation of thejcurr@diz ind %ﬁ’%@
first capa ‘i"t“i e" =l bﬁﬁlw}‘ rgtef . F&“&%ﬁﬂ%"‘f"ﬂﬁ'&ﬁ?ﬁ"\‘)@"'ﬁf‘&ﬁ meficaly
termnal 37 iehval th ghe @aﬁﬁé rteEUnaﬂ%fréuﬂQﬁ t,.?@ Svediebihalt chRditiBo | S

connect ed tmh tuasrenb%min rGtHcS Nrf:en crr@ doprokimaely one cydie lofipsc |&romoﬂalrreﬁa‘i, during _
| nduct orzo| estrads, befyesntimast, odd tad‘ Figsteaﬂbl Peoperghasioghretvyeen th twwdﬁmit:urmnt esgifigtion)

1’5 tuned 't durieg iracesnd tae 'c"a 'a'i‘? *F" Fﬁ'ﬂﬁi °Yﬁ4 E?‘?&'I’ 5&"[’ ‘.‘2

‘a resonant ﬁﬂﬁﬁ% ﬁxm’ e ent)’ace
i nt erval ahﬁa SRyule\Was@Ythe Bfd

osci | | at:wona@fttrﬁdeeo anditL uratan[pemaé oflcnrrénlne iscmmntd mhdavma;hm@mar].‘ dur | ng t he
trace. inter va‘[slusmescrlbbdrsltembnsdrqqnenﬁ rampikede qfhéfeo%icnw\ﬁ‘&? F'Erﬂ Pf

ﬁif%g'fhiﬁfﬁtﬁgﬁ%r%aDZ"‘ fﬁg G

[err] dripV@Qscelisthédin 6F tHelS capdcitor Qb e@ mebn feinindle 2 afkv of Rﬂﬁctor r..
produci ng s xEVEEe! Theovitage Yi Illestatedm; Eigure 4d, ilags the fourpant i &y 80° [dering|trade; endhig 20

retrace, . btheiasnproparianal to mdl/deThisi gure 4c. Proper phasing between the two
cycles of current oscillation durg ng tr, =Vaq_gd gte one ccle of current '
osci |l l atgson during retrace is achl‘"év ot e fact that current [err]
becones apaﬁaxkiﬁ@hyam,ero at the begl nn| ng and end of the trace interval,
at times [er rF]rorame ver. ﬂtbeﬁyammF MEMEPO“WV of\thejvolts fiedi to a
correctlond?f@f @i Te ‘s‘f"f'%‘l’%ef‘ﬁjt'a % t
[err] togh : 'I,,,%LJ, o 1%&% aaufﬁi’éfrﬁﬁ"cete,te e
[err] ang ,e,g,o,gt re4 as at he en trace, times [err

[ert]. -The arwizdntcu@hhttgbf F(Unl'd‘%fl'[rar{mﬁg‘c]omm,tSBMftadtlinyh'ﬂhﬁtlmats%aﬁdﬂmu@t or

[erkl: As {:mremjés%wu?g’gn incteased Hl?'%%“ p g %gg %fé\?@“bﬂ by: the deshpd-
_[err] pr.ov encr O Lo ng
provi ded” by,eSeia e u'zﬁ" £° i% Q..maacﬂ?ﬁ%w % 'Jﬁ ﬁgtlrf‘elﬂil t%@ﬂfhd':

wavef or m [ gish d:rtne 5@0.4 r amongo.t €1,1. &re|thes gMﬁWﬁﬁ dfuaﬂecmrcmaentrrg.st he
geonetri cauadreaaml,Btoammuercbmmqntonhsdbblata square anar |cture tube The

glasting-qigsipati
e oo e ‘%szmmsd:’s«qif?&‘mms’tﬂws s et»a»gt Y g e g s

termnals 5‘ aﬂﬁr&e@l‘u&rﬂ%ﬁﬁﬁ 1518 in ildie®s L, B tdrmiiaER t¢ @drihingia. The flat portions of ,
[err]illus wrfehﬁdmdrant&rgwmwhtuudd tathe déflection mrreaﬁt Tﬁ&tdap pé)ﬁérsnrrdjcatdurdemsedrﬂc e,

and is therim;é)ﬁre oportlonal to [err /dé%& u E re Kk é

const antss Fr ‘°"G'&B %.ds ‘L’E, nt
h acitor ¢

ferr] of t LA "ﬁﬁmr% § Rlonb) ﬁ.ﬁ o Yrabudtiay BﬂgnE .sm rap 1Ry 38

| Nt roduces yfonere! t eﬂsdaaipem tﬁgkb\'dré)@oisﬁ&ﬁemﬁime |ta thel rrngrngv: peitatbn titing

dashed-|i ngagurrent [err] of Figure 4b. Tuned CI rcuit 60 |ntroduces a

corrponerw erTh e!\!rg'l Whicty girsiates| iﬂmﬂQ!'@FTP‘éb‘iol ‘Q) ’(Ri °f retrace as
cGhH Ral

|ntroduces Fig in {8 g"ﬁg‘m e
propo”'on " aae&a% mipt’ rén%eer A BRdultCalso be
downward, Jﬂthaﬁ ﬁHailng hellFos Wipbirblmh he knay ilustatiohs) tHe@miplitodesob autrrehids arjd

pr oduceSssamltaachdesmkeshgtqﬂmMrdtheeM fracetduerte inayrredlasses.er r | over t hat
contributed by the dashed- |ine S-capacitor current conponent [err]. In
these Intervals the di splay is expanded. 445 When current [err] of
Figure 4c is ranping upward, such as in the left-center and right-center
regions of line scan, fromtine [err]Jand fromtine [err]the di/dt or slope
of current [err] opposes the di/dt of the dashed-Iine S-capacitor current
conponent [err] In these reglons t he slope of deflectlon current [err] S

S o o Y "




yo

kilohertz. The deflection current, therefore, does not contribute to the -~ =

ri ngi ng current excitation during trace. 60 The energy which circul ates
in tuned circuit ‘60 is replenished during the second half of retrace as
i'llustrated in Figure 4c wherein t p Eai‘ﬁﬁpﬁf gurrent [err] during retrace
I's of greater rragnltude than the mni ma of urrent The average of the
vol-t-age V2~ Inc$ qusesenqnwravib@ ithtsdemﬂmwremr-muceayvq dvélesof pastilatipniduringitegirace

4d. The ing hag.th °P"tm’ fonto.
v oce T e R AL ﬂf TR,
;wavef or. m Bl Itwfcrramhmepost shaama tintd i eis erwroﬁ era ppb E&emd :
decrease s| i4d tattgtotdecraanel at tings tg mddiivoltage; @f Figiee dmstari el Intreske |af)ﬁtﬁ£f$. """ T

0177585 Bl Si nthe hrgegbﬁaﬁtdefmwrrenm tnnmsesqi edrrentishy 360 dageaes dy rbme chretrace

produces t wgeRR Ppgsitb t;rfatrreasg]; e b e s et e e
R Lt

has the sgg it géﬁ&ﬂ to the amount o
cont r.i but i ORirdufatife tohcanerﬁw%eeia erada bt lr'é‘s%ﬁar,(]ﬂ Upideét mpbiralleCM
of - Qsei | | at |cmcttbnm, regults ircenarlidizera crossing Hecausdnthe elaptineis iof mnemuﬁsamlﬂerhﬁﬂm&t, and
phase at tl 'esrsﬁmp of phagarsh tﬂsumttaweﬂlpﬂmgemmdqmﬁletr{eem ely, tueng theyinterval

cuirent's “59?‘]’] Péf‘tﬁﬁ‘%”ﬂ‘ﬁ‘&@ aeh rC; pasitively pefative
L Obeek i S R R @Wiﬁaﬁﬁfmw g

t 0 decr ease irtlepdnténly [dating| tr Iy zerd) bnd-s Adgativet goifid. Thér bﬂrQuning LC
i ncrease at respnept c[' leuitql to ﬁfhédehwgtvclpeofp}dlldnon@rmbefabswpme oficprrami: béeemas] esrhalfat S

the phase, ot‘"\? zl durin each retrace eriod. 60

oppes 1o Fhas BEE Al P DT e ?%a %u;"’";..d
[err{=/ dt dlrleuSH.ilﬂfeﬁJfaFcﬁnﬁ@ high Q3 dirddit pRMHih «ﬁr'i

zer O CrossSi igv(msults nohmmmraeeteamdﬂﬁmtﬁdamcoﬁenzemm VOltaye Vi to@ard£he ariliof

the 10 of. tawe@s'éfisi'b'aﬁstsﬂﬂeﬁmlaﬁl éetatnlmm'teemmreneh m’er cul ati n i n

PWP Plav
ci rcu:t 6 gﬁg’%ﬂdeﬂ g%mw as of line sC E Wmn rmi% ‘e{%gnsionatthe
exanpl €, %6'1\‘5% fﬂ &Y, res ?rm?ﬁbw eyus dicl a ;ﬁ on current
‘capaci tor [edsrh&onéﬂsy haSoppdses thee Vel i uﬂoﬁfc&r&?&ﬁ&bﬂ& SbidpRcifon

of current esar ethesdismmolve-rtheaﬁntttellmm[ae.rr and thus it takes Iess t| rre of :

phase shif% - c UVhentesop %ﬁ“ %ﬂ tp H@eﬁfbﬂﬂm@é‘t“ Bigure é«ttt%teewal h%ﬂﬁ?F'

the i'nterva
|err] eurreg'j,:ggzrirli!

During this i rheesudiiion omsarﬁmmr@mran]-esurs 0] ﬁmrrédueumlofﬁtem[ee:reﬂe]drdtcu&ed duetouttens
to.zero aif weddedin rvr! g Thig redisgtion mayrespmpanisatedtiysheonvidth mmlradmml[eettctﬂ}uitr@fgtetmqat

tine [err] 61’”‘,’&‘\fa 'P‘%'"S?} F?dt‘ Q"’%ﬁrrren ch rings independently
during trace reg Bet! ?ﬂ"fpgf“’?'@"g 'P%mgﬂkﬂsgqhgﬁatlve goi ng. Then,
by tuning LC resonant ci rcH13,000 Bicéfavadr OVi de two cycles of oscillation
during trace the phase @=@4nmientargderr] becomes equal at times [err] and
[err]. .. A tapped cchr* ihP']W'rirQbm des better isolation between
'cur__‘rents [err] and [err] i.n a be f circuit 60 than
withet the tap. During r"é_;,rs %mepﬁ a?ssgg qf l ection circuit 40
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55 Resonant circuit 60 supplies addrtronal S-correction in the anmunt -
G Enpirically, it has been-found that” whén the ratio between the
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‘55 Resonant circuit 60 suppl i es addr tional S-correction in t he anount. .

S Errprrrcally it has been found that when the ratio between the :
~-i'nduct-arice of ‘the | ower portion of |nductor [err] and the inductance of
. hori zontal -defl-ection wi nding [err] als roxi mately 4, the correct
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