;N e3ela\? (672T>A2 g J U N 2002 PARABOLI C VOLTAGE CGENERATI NG CI RCUIg g
invention relates to a circuit for generating a voltage having28 Wor i c
voltage co nt at a vertical rate. In sone prior art verti cal deflectlon
\3\ O\‘\ r 5 exanple) television receivers) a DC bl ocking capacitor
’W\&N en a vertical deflection winding and a deflection current
n,gm({o@mstor A vertical rate sawooth deflection current that fl ows
|n t he capacitor produces a vertical rate parabolic voltage in the
capacitor and a sawtooth voltage |n the reS|stor The reS|stor 10 is
coupl ed between the dapRd 1AM (Q DIENE s

sawt ooth voltage is ug chenl?ir *%&[1% @@g‘@tdly&n{ %glb rlagng é(ert I cal

defl ecti on CI[CUIt nplifier. ockl ng capacit prevénts a DC
vol tage t hat'© tégspmv@a @opaw&q}'@r OMAEE JEPTPORFBh A ﬁdv%l% ke vertical
defl ecti on circuit anmphidore¢ priomatb veradalcidefleatibar grclits cof rfpnt in the

verti cal Ek%@:l?”té’\’wﬂhﬁg reu?w%?grea pbtorblgé%née&%&qcprd?g lc%ﬁble%n circuits

t he parabolic e capacl’'t or nmodul ati ng
vol t age thatbeF‘SC‘P'éanr‘é@fé’@@ t@efﬂml%mlesnauét ar deﬁn@tlmdwra@mm vol t age

I s used, forampAiny aesistornmodyl a,teeuaa ZaQ %Wtbbﬂﬁ%e@fcc@xdﬁokhﬁ@m ajhat

defl ecti on GHIL réanﬁ1 uge a, h%rltzont al d ecvte @ " g{q?o aC \(/ert ical rate
parabol i c manner for proa\P at % [Eggf" %sﬁ A f%lr EI stp b (}h &1?‘@& fBn. In a
circuit enbdlyierpagioaspetta hwtheth rvwé&atgcom thet reatgpst ol hesrasigtpr zed for

deri vi nggt hqg ”&ﬂ&ﬂlé&' B&t wednt 49@ édp%mcbhear?d 54 CRRamohotoM@iédgeosuch that at
| east a porti e sawt 0o resistor is revented from

f foct | ng t HESOHBRuI g PP BU & OiAEBt, e gor SraBIENG pReatiy ne
capaci tor. lIfeedlcaak dantevestithl deflentiont ¢civeuit aahphﬁ,crt hﬁ‘hBCDﬁbItﬂa@engn t he

capaci tor sypplyi r ti n

el ectrodes %‘a%bzﬁﬁetggﬁs?ng ‘R)%y ut PS aB?H\éHD@a @&h@gp

capaci t or f ot i wipdingr bex g vertical H@F‘n&“@@“«@l“ﬁ §f aftfo‘&‘n

enm tter1él eqgiroddeingata dafges® @l @ntémdeén ahd aerticat odefdedtdon ebimclingde in the

transistor, the ci rcw%l 8%53)?{061139[ \%H} f&lh%cBe@ Sfcﬁfcu{t§)

advant ageousl Y, Advant ageous | ector 3th§ current in
the transi stwahabeéomm iipethe gappeiser ds nesedefor dapd@@mgeﬁu ng. A video

apparat us) emadydtngg aibl@@gzﬁqhapflstf@fetén&at 't@nthef Qong@dh! ebhddérod. | andi ng
of an el ect r;@ﬁ bea@ ?arsl lé A 7 qo m fe ay scrﬁ?eln eof a cat hode
ray tube) BB EHE P gah |‘+§59t Qfg?‘?%ﬁ B Q &HPIYAIC A o and a
vertical Qjef amplitede vofnai hgridionpals ddfleatibhecemehbvde maforiabatal An i npedance
i s provided ﬁéﬂe&‘?&?réiﬂﬁﬂg atlef | \RatikQD G 'BRhboRE Alnnke fopl tage. A
capacitor is Poov‘{ﬁméj ltiast West raster distortion correction.
In a circuit embodying an aspect of the invention, a
transistor is utilized for deriving the modulating voltage from the
25 capacitor voltage such that at least a portion of the sawtooth
voltage in the resistor is prevented from affecting the modulating
voltage. A DC voltage is developed in the capacitor. In accordance
with an inventive feature, the DC voltage in the capacitor is
utilized for supplying DC operating voltages between electrodes of
30 the transistor. By utilizing the DC voltage in the capacitor for
producing, for example, corresponding DC voltages at an emitter
electrode, at a base electrode and at a collector electrode in the
transistor, the circuitry associated with the transistor is,
advantageously, simplified. Advantageously, a DC collector
35 current in the transistor may be utilized for providing vertical
centering.
A video apparatus, embodying an aspect of the
invention, for controlling a landing of an electron beam on a
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5 the deflection winding and the inpedance to forma series arrangenent A
vertical deflection anplifier is responsive to the input S|gnaI2&nB”130?he
defl ection current indicative voltage for generating a vertical deflection
current that flows in the series arrangenent. First and second vol tages are
devel oped at the first 10 and second termnals, respectively) of the
capacitor that vary at the vertical rate such that a voltage difference
between the first and second termnals varies in a parabolic manner at the
vertical rate. A transistor has first) second and third term nals. The
first and séqgdag sezeen nafl @ odchivde tayansbst ticlades caotsphﬁﬂ atrasdnphe 15

capacitor. ARAULPY Aol s dRBCI &Rl ddfe ANl duhgigl nalod e var es

|nthepaa | C nmanner 1 n accor ancevvl
vol t age i s odleVlt gpshodetiayetubhe Ady Minpgdanes ishprawi mu@trogenem@ng)c

vol t age is acdepleetohOctrent ﬁﬁ@@hﬁw@rth@g@t Ae%aba@m& ¢f dowplgefibection
wi ndi ng Qﬁfll’ t termrﬁh h aci tor d the second term nal
of the tapabf SN otit f‘gs'fl@‘iiua‘l & émgﬁg??cé'd t'Po ‘?rﬁ‘é tat%hde ray tube to
control thartavgtimentof Aheecefiedt deflebiam ampéifiean e res padsivarioeshaipon
vertical dqwﬁptélgﬁal -r%gﬁ %(9' t@leFBQHBgubJ\l Ul?ltréﬁtt qﬁd?ca?@r aQBlt%igevfgrt age 2 5

generatl ng clrcul an aspect nventi.o sol e FI GURE
i |l ustrat eBHNCEHANE ol | W‘Véit%ﬁ%%ﬂﬁ étiq’tcﬁliotwleE) theni$68H$E ng an

aspect of tdreangereedtd onfFirkoramgenecatd ngoleagesl taagedévelbpahtai thendimatverti cal
rate p@oabQthP %Qbﬁ?gﬁerﬁﬂﬂFﬁne&%Peé{%él?g tV'd}la'é e&%ﬁ’ ol e thdt Oy ?&a' diput

term nal ralngavo ge Vmt hat
contains a $h&r t"FE‘&‘FalréQ‘é pasbidat ca cYRHﬂﬂ?e 1 ew}qea detWaen sthephitsed via a

rlrggul ﬁt ion arftﬂé&b@hdlamrhhﬁlsg vcaeme@ Imqﬂdrab@lﬁdz zmlah%ér da{/\teteectvle@ncxu rcuit

t hat inglude i ode npdu or for rne ast st.ra

di stortion 'gaé? r e?\ 6*5 m%og l)fsbzgggbaﬁccfopgl 8(}? ﬁ%lh(pg? H\alS_LSOIrBBt éfﬁed froma
vi deo det ecamtd )secondsteawinals tdfe thd GURBiStos amugbeglad agressaglee 13 t hat

i ncl udgss a SHIRiRRPAT R Obut ﬁmem 4AF i§CpeythRd %nﬁfeawﬁdate%hﬁﬂﬂl dﬂﬁ

containing a horlzo | zI ng nf or ma ~on~

Si gnal Hg |§aréf)splllne ‘fop i FzBﬁ‘t"&F oLci®FFat Cﬁn&"mltggrv@[t%@% 14 that
produces a Hidférzont.al A dDE colmpelissdgvelopid beawesantholteimipaksaviafchi ng

operation i ﬂlec'tfaﬁlélsttoxloorggait)ﬂ %oﬁgﬂgh{ Oé‘btﬁﬁgdtfb ?h?r\?:insliﬁor Sifoft rol stage

111 includes a resistor, 1 coup I M na a reference
vol t age VRgE"aSIA W& Hie rdégkeﬁl@P T’GB‘?H“@’ c@@(p w8t \Wfémé‘a}e%qag&i%r 167 to a
noni nver®i ngapayitdr kednihralseobnd weomp@diabdrehtl OapadieorposThe asutpit t he wi per
of resistor _9 ol n d 0 balic 10
vol t age Vm S%S‘%d& 2‘?@3?& etg g&;tc(é&{% ég' Qg oﬁ[@&é Ner ati i\ag%“‘g‘[rilg j ustabl e
DC vol t age thmtdﬂ%tl’@bub@m in & h@apoes rﬂlét tvaFies mpen verwsaal of conparator
110 to cont gekleeeidd.cal raster width. A horizontal flyback pul se voltage

HgB is coupled from flyback, t T f circuit.l 00 via a pul se shaper
circuit 120 1 5 to a i $9%r @@ﬁ‘ﬁégﬁ@?&a |Ba@?ﬁ’b\°eﬁ ﬁgget he
noni nvet §i ngenemating emmlna.l eaibadyipgr an oasperd. ofA thapavengion72 that is

coupl ed to the noni nveg @816 RGURE" MikHat&f iﬁméd‘jlhﬁgnlmtg@/el ops from
vol tage HFg a horjzonta %ooth vo] tage at t

n verting | nput
terninal of g&ﬁﬁWﬂH’erc‘i‘l‘Bt ® YaR a‘ll%ﬁpﬁ%o‘ifgég am\YSPﬁQBe 9110 at
an out put tegre:mermlng)fa cootpageatVbyy 1dantainingea hoeriticahtrake rparebolasi ng a pul se

Soupl el 1o t oM & “?P‘WW coholigke SR pbUBE cin Bl MRNETSY the
hor zond Bl rlekla ofra Gantealystagsi 4 bl QSaSﬁ“efatmg a voltage Vi,

contains a vertical rate parabolic component. Voltage Vm is

applied via a modulation inductor Ly, to a conventional horizontal

deflection circuit 100 that includes a diode modulator for

correcting East-West raster distortion correction.

35 A baseband television signal 150 obtained from a
" video detector, not shown in the FIGURE, is coupled to a stage 13

that includes a sync separator. The sync separator generates a
signal Hg containing a horizontal synchronizing information.



2 5 horizontal ‘cycle in which transistor QS is conductive varies |n .
vertical rate parabolic manner. The collector of transistor QS i 52 @wf@@
via an inductor Ln2 to a capacitor 73 where East-Wst nodul ating voItage vVm
i s devel oped. The collector of transistor @S is coupled via a diode D4 to a
vol tage at a magnitude of +26 3 0 volts for preventing the collector

vol tage of transistor QS fromsignificantly exceeding +26 volts. Mdul ation
of the conduction interval of tran3|§tor QS produces a sink current imin

i nductor Ln? that causes voltage Vmto vary at the vertical rate parabolic

manner . Vokiant M §s S 93, FRRLONEN o BIARL flPiiLonaserection in 2

wel | known ection cCi rcw duces a vertical
rate parab8latcPiRsiucagea iorzental saig ssintralobigage b ftohacorarellmged 26JU

N 2002 4 fowi@ansf adpardtiye! e @ercwaN.100n tl%tr Gidly néﬁﬂod’nﬁ@& @P8{gAiads as a
M Il er feegpack arrangenent) a supply voltage V is applied to a supply

vol t age recei vi ng termnal 18a of an integrated circuit (IC 1Cl) such as
the | C1A7831) manuf Sontroddstage Shhl oinChudesr at resistob 166 egrupled! Circuit 1Cl

i ncludes appptdcakraedli 14 é&tt@%feeac@usétt&el Iv EVGF\ $higgeof Anpl i fier
18 is responsi ve{lhg an in ut signal 19 prgduced I n qgatl ve feedback | oop

at an i nvefeSIAQTirABuls €£ap eﬁ‘al"lalfii raHstREBYt [Q@rrﬁﬁoﬁéﬂ" ngf il ifier 18 is
coupl ed t otemeinahcbft ar compararbr d Wer t Thal padefidecdfl e \Mnrpdtrkﬁ L~ 1 O that

conduct s a gattoer%p e fo\tD&ABﬁ%ﬁgﬂg AL EHTALe fukbinal 20, of

W ndi n? LV Is cou ﬁg 2 capa &l ection
curren OsarYﬁ’I rst’?ﬂl ugtahie jresisipP &dist Bs%fl é@hﬁﬁ?eﬁ%}t%t@al

referred thﬁmem @cgwmgb t@hlfllﬁlgcﬁﬁﬂbdvﬁf tth@a:tortthaeﬂmgﬂttﬁpual trace,
sawt oot h v e{}gﬁ}ea £ 1.5 plglq%ﬁtog &Pgt nalt ﬁf 959 rﬁ‘al stor RSis a
downr anpi ng Agg %fﬂlpﬁ e BWCLof H HFEN P én&”fl S

i ndi cative of the vva\/’efllﬂTMQmﬂ‘rébt aok. prRisei ¥pbpge Hppaitdcrunled heompr ovi de a

DC feedbac‘ﬂ)‘ﬂhc‘l{efu‘a%%lfér‘ﬁ'ibrcr[f QO &1ré913t %@ ¢iauid N?dls'cnsﬁ@ﬁdreéuéﬁftw?@@
term ni;\ 20 20 and bet ater nzga]é of .a | er i.nt egr ati na’écapam tor
d

C10. Al dapd@) RoReSE19n Aina RpsistHT EBpPlect 1o PsNRUASPENSHAPRREN gr ound
and a j unctteomirtadr of aimpdratarsil$0or sA Ridpaaitdr RI2.that riesccipbed Rb2thend a

capaci t or o) 24 of
capaci t or ?fg g%’piﬂ‘ﬁg‘ il **‘fe%ff)?t%?ﬁgﬁ P A IBpr Bt eari ty
correction.V q’&"sl FBr 2RAQTIZQNEL FAE Hét‘o@é%egrab Sﬂama‘t’em%tlon

term nal Oflnpﬁs;ﬁﬂgnﬁl%fa@ﬂlpﬂmlltlﬁ C121 A di ode D3 that pI’OVI des a fast
di scha pat or di r erti ce | S
coupl eg bet ween ter méngl{?'?)?%tgg F?@\?\?ﬂ&d%cgg %ﬂ%i{té%l? \g lr(es??a%

provi de verterganalsiof ecamparasat r bl ateslnetlmnmat GRS hmtmgaarteﬁsetor R16 a

tsﬁ“t es arrawgcﬁgmﬁatt Ratiek SatC QUREAEcAC FQES patboticomdRnerA mlnd)n @ener at or

at is inc{uded,i a , in

accor dance t’\ntﬁ tsh§°§'§}§g %&gﬂge&r}f‘gé %te?ll g‘g &hﬁ‘?cl%{aﬁ%ﬁ%iltl ntlﬁ%{l Ses of signal

150. A 3 5 switobedtatr theyharizaprabpateat eThat uumerltwmlm reacd i n accordance

Wi th verd i CRriz&h@l S O)@Té" mV'\DxﬁﬁchAtrﬁﬁh aﬁﬁ gIS 8 eé‘dtfcﬁiéﬁv@f v&ﬁé@%hst&r Q@ is
h

coupl ed Vlaa{“éiISt to termn ca a(‘fl Teemtter
el ectrode oY CRliCanTadE Jpar Oh‘F BABBSHed ! MReCILGLP yransxstor Q
coupled via an inductor Lo to a capacitor 73 where East- West

modulating voltage Vp, is developed. The collector of transistor
QS5 is coupled via a diode D4 to a voltage at a magnitude of +26

30 volts for preventing the collector voltage of transistor Q5 from
significantly exceeding +26 volts.

Modulation of the conduction interval of transistor Q5
produces a sink current i, in inductor L., that causes voltage Vg,
to vary at the vertical rate parabolic manner. Voltage Vp,

35 provides East-West raster distortion correction in a well known
manner.,

A vertical deflection circuit 101 produces a vertical
rate parabolic voltage Vp and a sawtooth voltage 22 that are used



2 8J UN2002 5 controls a discharge rate of capacitor Cl10 duri ng vertical
retrace that is partially discharged when transistor switch Q@ 3 & JUN 2002
conductive. Atermnal of resistor RL7 that is renmote fromtermnal 23 of
capacitor C 10 is coupled to a noninverting input 5 termnal of a
pre-anplifier 26. Preanplifier 26 has an output termnal that is coupled to
I nput termnal 16 of anplifier 18 to gonplete the negative feedback | oop.
The feedback arrangenent causes vertical anplifier 18 to generate a

downr anpi ng portion 28 of a vertical sawtooth 1 O voltage V' having a DC

vol tage COWBPngdﬁch{mgvebﬁagn;/@' ge qh. c1r+$1‘t'sfdlatth¥teb}$érafésza? yolts. Voltage

W produce ct curr ows In wnd Lv. Verti cal
current iv%‘ﬂﬂg“él g?fs‘h}?t‘} ré?ﬁaﬂﬂmﬁt'samwlbi velteageV2ss e?@tpb‘s?}g st stor RS

'[Shat is a dnwlprﬁrunlmgevehéagmg Metrhical 18ur 6€rdn |1Ht6%|r5@dd@i4€hﬁp$1@)ert ical 1
rate par i c manner .

Par abol i.c \a/%qt é%é:}(vﬁ ﬁggrg(?e?g@éz 'ﬁgﬁﬂﬁsﬁ\aﬁgg\/% %@ weé;%wog%q\ﬁn ‘vol t age 22
i s devePopd ategrh@dD@aw:ta&éI varludesfa vuirtigak amplifiar Hayhayéng for exanpl e,

%2 5 vo: ts Op@hp;smugﬁdeif rseagd. heA@EpMﬂH age i§OorgRpoasiveoto VA tlﬂﬁ@t W.
erm na

ﬁng d cougledbemg%ﬁogiorcvandwndl g Lv) is
coupl ed vi 2 &Myt PE? ‘r‘cecéjlé of EEAY© e rOW it FRIEVEFI2E PNP

transi st or iQuoperminalgldén aAmovatpnt gnimhired Ahpodf fanepliienfli8gus ati on. I n
accor dance d’But e@ﬂoa%ﬁecén&fteFrhﬁldl”M?rht hWefical ¥ehbégsn WihdiRgtL|s devel oped

at termnal ai nin S voltage ¢ DC-coupled to the
e ttef Oof tthraélri:'sq UGS @gd%cf‘é’é‘ecvgﬁnfs%al s‘gnﬂ%ﬁﬁﬁ e%‘“fntﬁ"ﬁl IO@ol t age

di vi der t hatermmedlud@s of wesdiagolby6is aondpkdr éwiogghra G2Ct bldclkmg)ase el ectrode
of transi St(f)d'pa%orR@SI Sie]4 qgﬂééu&{“b‘?xl b&trx\ggg%tl}&glsl?@tsq{ I’ISI st or B

and term nal "20. Te nal I'S coupl e apacit S’Cf[h
resi stor R¥ouptedi & ¢v comnmencpapIndil paelsesd ttheh 55%}8 af &rloéﬁél stor @ and
term nal 21pufing @akhectRic#! aate oggerialt rans, samom lv@lt@gypt@d to ground

via a ljoad g‘%lgb%; %gt RGP ARNGE é/gl g&l?&gt%é ‘?‘h“flﬂﬁé' nventi on,

re5|stors erm ne a ‘nmagni e~ D
devel oped avoltth&e bhse @fangeanii s csa“@aovcthanamserd@ndvémtf rsOrmdﬂ@atlage v 2p.
The base el @f:tmedeqaw@mﬁgecmﬁeﬁeIlgct ed such that a coll ector vol tage V-~ S

rai ) e | e5s_Post e ARl BepRE I VARRETEh AR A°BY etk & 1 e

deflection circuit 101 are coupled in series between terminal 20

20 and between a terminal 23 of a Miller integrating capacitor C10.
A capacitor C11 that provides S-correction is coupled between
ground and a junction terminal of resistors R10 and R11. A
resistor R12 and a capacitor C12 are coupled in series between a
second terminal 24 of capacitor C10 and terminal 21 of resistor Rg

25 to provide linearity correction. A resistor R13 is coupled between
ground and a junction terminal of resistor R12 and capacitor CI2.
A diode D3 that provides a fast discharge path for discharging
capacitor C10 during vertical retrace is coupled between terminal
24 and a wiper terminal of a resistor R15 to provide vertical size

30 control. Resistor R15 forms with a resistor R16 a series
arrangement that is coupled across resistor Rg.

A pulse generator that is included in stage 13
generates vertical rate signal Vggg, in accordance with the
corresponding vertical synchronization pulses of signal 150. A

35 transistor switch Q2 operates at a vertical rate in accordance with
vertical rate signal Vggg. A collector electrode of transistor Q2 is
coupled via a resistor R17 to terminal 23 of capacitor C10. The
emitter electrode of transistor Q2 if grounded. Resistor R17



A capacitor 63 having an inpedance that is small relative to re5|ﬁh05061 at
the vertical rate is coupled in parallel with the resistor 62.28 002
Advant ageously, the entire AC parabolic conponent of voltage VP is
substantially devel oped across emtter 5 resistor 60) between the emtter
of transistor B and termnal 20. An AC vertical rate parabolic conponent
of voltage VP produces a vertical rate parabolic conponent of a collector
current i~ in transistor B that devel ops an anplified parabolic voltage
conponent of voltage V~ across collector |oad resistor 64. 10 Voltage Vp is

devel oped pg,tuwggn tﬁfs’@h’i?‘éé ab a(;Ald &%agemkglange gr{e% a&?tx%%l I8, devel oped

bet ween term nal oun erm na?s 20 and
21 that ocHWs‘SatPaé“?/'éVt ghareade WhELHARNESRENTRHCRr QRudes a current

cﬂangehl n cohdeaivy. f:m temhinal ¢t résiv@rt Redl that B pemakolfremnmanner. 1 5 |01
t he ot her a geqat .ter t. occurs .at vertica
rate sawt ot(}?ﬂmr}%ﬁnz\g? g ggpacéfoz&?c} u&a é’r‘l\?rﬂ@dna[ﬂgé Pﬁm&YFFté% lPQl’(iTherefore
currentd i ~tgrenipphfdfeat edeBynplificoRAth vBreamplifizr 26 Has Iaovvsut[hat a first
portion of t&%ﬂn@ptmat welé&qgea’ td Napud %eﬂﬁﬂﬁ‘l’cﬁé a‘»m a{ﬂ%érerltS does not

contain an W 00 P \,t%r H&corrponent hus, nsi st or gener at es
the first éBP‘tH Biv d vBFg%\‘@‘é"' hgl%Phar abol i ¢ vvavef ormthat is derived
fromvol tage Vp. Vol Thge fepdback edreaegement ccdwdesi natticil whasléfisawt oot h

ﬁglvéﬁ?e igu"é‘s ge%’@quﬁcaeé’%t“ﬁ%{&ﬁﬁ% pbiiforl 288 o4, VERTLA sHOldoRBC D vot
vol tag é%éﬁ arvéggs?olscgé’ rtﬁé? FYMRLP QT fH SR8 rY ?‘I‘Falo 21 to the

col | ector ol‘lusuratmsq:ls/tofllgs pobsi dééoltagmpevpi paldutiest defleaor orureedt on by
conbi ni ng %awsh%@tt*vooo@'ltna%n% Lt h t9gr{dal SéurPéHtti OrHeQ/feé(‘ﬁgé tage V ~ that is

parabol i c cUrrent conponent d’ | ecfor current |~ of transi stor Q8.
In this ma;?orEng@EGHkg PN OBH ofOlRRG fe AFLOBhAESIFERT &S ithatalssawt oot h

manner is plosaesh mge@aua@er esVeitigad Gdrraftl 1@2 abyoe dre@um;ﬁd veaiddle bagi of |
transip ol ues resistors an
62 can ge ré%3 p@?‘%ﬁ)él T ar %gag&rhé’r ea‘[lg?%s) chgcqg tdvant’ ag‘eélug’lg/l kE% Qcitor 63

t hat bypasdBannessi sParabgdicc aoltegee Vop ris| eafexesicpd| m/vtcerpmlt&hc@hemm ng

capaci tor _&3wibbih Meyta gézpﬁﬁ'1Eaﬂ%lbgga’ceThEhB@%ter9% e GARRCigror 63.  ~ ;i
i~ 20t1? 7 Tr nS| eriyes.it d

Ll e
Vol tages f rSiiiREe Vi UL 058 Do f@xmien 1260 I &t HEOPHamITo.
Advant ageouseyDG ustitager apgponant snfnpbltag@svt,heTermmltEQ; thatitisi s required

for pr@@uc'd&p\{%t@&%e\én fcﬁgﬂél‘{&l t@gear\/dp -windHRg |E’€t Qi c‘(ﬂ feA99QiaVan Of
transi stor 3 is coyp 6& a transistar gc)l per a s an e éter
C

fol | ower) aﬁfﬂ“%rar%t“mrb 19 2§ EHPHET tdec ?d’ft ér altrﬁ‘!le%{off\h
vertical ratperdtingage ¥ J:Mﬂrﬁoxgeﬂﬁméle(hmﬂiﬁarrm\ﬂlgﬂra\mint age VIA contains

a significant verti caﬂn ﬁ&grn Cgbg) hcgﬁoggé) 2{)f F{REt{H]%nEIIAﬁt ds required

for 1 0 East- Wsst |ncus &t OF [ on I ect or of
transi stor YRltage c\ém@lté‘ét tis developed azotermlm étrsemtainingvis R&r ough wi ndi ng

Lv ?Rdztswrov@lhag&%om%dmm{ssm -doupléd &bf)ftﬁe @niteed & udﬁha&@fsc@ance th th
@ and 11 OUREE M0 1F Bl PRuple, ik & D Yollne iR S HBlades A < 00
be requi r edresisior Glorarﬂxanptbsastorh&vt@r th@:abascecleaa@dm of transistont@3ned
short. Resistor 61 is coupled between the base of transistor Q3 and
terminal 20. Terminal 21 is coupled between capacitor Cy and
30 resistor Rg. Resistor 62 is coupled between the base of transistor
Q3 and terminal 21. The collector electrode of transistor Q3 is
coupled to ground via a load resistor 64.
In accordance with another aspect of the invention,
resistors 61 and 62 determine a magnitude of a DC voltage that is
35 developed at the base of transistor Q3 that is derived from voltage
V,0. The base electrode voltage is selected such that a collector
voltage V¢ is maintained less positive than the base voltage, as
required for a linear operation of a PNP transistor.



2 8J UNQO2 8 WHAT IS CLAIMED IS: 1. A video apparatus for controlling a
| andi ng of an el ectron beam on a display screen of a cathode ray 2§ N 2002
conprising: a source (13) of an input signal (VRES) at a vertical rate; a
vertical deflection winding (L~ ) disposed on said cathode ray tube; an

| npedance (Rg) for generating thereacross a deflection current indicative
vol tage (22); a capacitor (Cv) coupled in series wth said deflection

wi nding and with said i npedance to fo’ma series arrangenent; a vertical
deflection anplifier (26,18) responsive to said input signal and to said

defl ection current indicative vpltage and coupled to said series
arrangement for gener t_f?%acém\feg i@%f‘“@e??e‘é’?g e e SSPRL hat f1ows in
sai d seri esredgtivhdenegnistandot hatt threweirtipsl fratesis (@&plethdnspamatld! ( VZp)

vol tages atwiir she (rRdisten&25eCRAYahAEkol ST iR! émiE@SRecﬁah}/a%Yi)c_ of said
capaci tor that vgr at. said veylcal rate’s ?h hat a CYO ta?e di fference
(Vp) bet weeh’ S8P e%{ti %t vg?]t&gge d‘ndsttgelft?ﬁt?fétllaii Y a$ Edoped 2AYAF B e Thanner
at sai dSvertdseabr rél,e becheemcther emgdebyofa ttanaissdstQB 44B) tebmvhalg 20i r st

(emitter) apg %@ovr@m&ﬁmﬂatee;aarwalm rl%lnﬁﬁ)&{@ltt 8f & dtawe! ¢4 g%(ﬂ&gssgi d_
capacitor for generatin t..athird termnal (collector) of said transistor
an out put sYE{r\&ial(W§ E%&ﬁollg BRTEPRFRE AL A ‘é‘é@%"rt&én‘&‘é“%‘thc d%j d vol t age

di fference; tranginsor{ I@3) tHaor dehesiepopamoarmpliciear pazatiglic Xolwget age bet ween a
pair {base. combhehy f vaRtafle! PLMPAIS OBUSALY IRATRRIGY chQB) that s
coupled to sai qOtransistor i a §t east one (L~) of ‘sal efl ection w nding
(L~ )) 4 d first teroteage( Mp)isofeelogedabeiovacsr tenmeingts d0s@edndlt er mi nal
(20) of sai §acapeti Wiliag@NP2MRANGeKeldpdd ) bétQRRANTEMRINaP SR ghput put si gnal
(V=) for a plqllcgg z\ald output&1 Sl%éﬂ to Sﬁelﬂ_d .ca h? e ray iu e to control
sai d | andi ng Wndai & fUAEELFNBREM YH™SCRfiBHNEa L0y AP ed! WBBh verti cal
def | ection. occ@rsgal 4) Wer2igd? Gt@. paabalipamenner aprahudenga tourGeti m 1
characteri zgHahge tinalcoPRbtbrl CRALANCE GPTHVep@Sala ratef E@fhtb'o@i_@ e p!

sanpling_resistance (RS). 3. An a p§r tus accordin aim?2
charactlkeri zan“ itﬁctq’l rs%\‘?“dj'd%f‘f%léf{)ﬁeoﬁ 2UEG At terMBna! 2 it dOTRYES sttafice and
produces a wawicdlt hateolsaageoth? aeirwdess omet péducd @ni ¢hlangstimnd second

termnal's ofcysind £aPaPhiRrof)dcGr&EATTONsCORMELRE 69" 94Woth voltage

22. It follows that a first portion of collector voltage V¢ that is
produced from current i, does not contain any sawtooth

20 waveform component. Thus, transistor Q3 generates the first
portion of voltage V- having a parabolic waveform that is derived
from voltage Vp. Voltage Vp is referenced to terminal 21 where
sawtooth voltage 22 is developed. In contrast, the first portion of
voltage V¢ is, advantageously, referenced to ground and does not

25 contain any sawtooth voltage component.

A resistor 66 that is coupled from terminal 21 to the
collector of transistor Q3 provides trapezoidal distortion correction
by combining sawtooth voltage 22 with the first portion of voltage
V that is parabolic current component of collector current i; of

30 transistor Q3. In this way, a second portion of voltage Vo that
varies in a sawtooth manner is produced.

Because resistors 61 and 62 are coupled to the base of
transistor Q3 that forms a high input impedance, values of
resistors 61 and 62 can be relatively large. Therefore,

35 advantageously, capacitor 63 that bypasses resistor 62 can have a
relatively low capacitance. Using capacitor 63 with low
capacitance reduces the cost of capacitor 63.



4. An apparatus according to Claim3 characterized in that a current (i~)
that flows in said transistor does not contain any current conppgeniy g ng
a sawtooth waveform 5. An apparatus according to Claim3 characterized by,
nmeans (66) responsive to said sawmooth voltage (22) for conbining said
sawm oot h voltage with said output signal (V~) to provide a trapezoi dal
correction. 6. An apparatus according to Jaim1 characterized by, a DC
vol tage divider (61,62) having an input terminal (top 61) that is coupled
to said DC vol tage devel oping neans (IC 1 ) and an output term nal
(junction 61, 62) thalransigeugRdaderbvesaiild ematiehabese andsepldeater fPhal s of
sai d transvshtages @m the @Ca@mngé mSoleecgbouﬂlmm VA m&eﬁhﬂfaact eri zed
by, a secozﬁ ca citor % coupl ed bet ween on éhf{%s % d first and
second ter fihal 8?"[%@ Yt Her SUlh T 5 CRARYE osr\@p Y 8f°‘§8}"dr5f|rst and
second t er Hhataiss requised dforr presiusing  vatBiger dc A@@oupltﬂgg ¥ai d vol tage
difference (Vp) to sabletbtdNgoithpe V% Bf&?’zﬁﬁistéﬂ'@ W@'&o@@ﬁadj'vifd der (61, 62)

from significant tenuating an AC VOl e difference.
5 *hn’ el BB o (B PRGBS 4 ETURAT AN e Anth Vit Tosubst ant | o
portion of blatldndethpadiican 66unto eternfihalnd lila sdchreobertidal capagoltage (C~)
and in sai 9) p ccordi ng
o d aim 1‘*2: d?erh@?at@gz As 2re§uﬂ :joﬁa 4 Etoroq?ta PR rﬁf15§nta

erize in Sal con UCtS a DC current
(DC corrponé’ﬁf“? ) r@watpafalm%sc.%p@apae@em%epnom% i §gUisdpfevi de verti cal

centeri0g. Hdlt- Westa[pli)r@d@hh@n a@x@wrdbngcbﬁrealahm Tiehayollkcesd 2€d in that said

first term em tter) r( I etween said
capaci tor (t%méﬂr @g "tf’e‘*ﬂl%‘i“ o] erﬁlﬁéftzg AQ%CI gugrglﬂg fgoce{%gnd t erm nal
(base) of dhrensl a‘MEﬂCbtlér Livs &!’é‘uﬁl‘fé’d‘gbef%é"ﬁ’l@ﬁmiscﬁ%é&@ftséﬁto(sc,\@ and said

i npedance (dRd) Q4l1. An apparatus according to CI a| m 1 char act er| zed in that
said el ectron beam | gndin ontrol ,means l{:o E& ster
distortion correcti oﬂ cf’?‘g?f%@“fc 1yithy angt eﬁ ’nvgf Eﬁg UF Gy er

di st ort Son codleceart icarrenn theowghl amamsistors Q3 alnabu@ﬁuts sisgdafor( V~) . 12. An
appar at us 3%68@?%9&&1 1a'c€h9crﬁg%‘r ag) i cé?dcdrﬁeﬁﬁgt n?aag'%eriegﬁ%awde of

said volta rence ces a er a itu d_ out put

si gnal (V=)When fBF o"cﬁfé’éﬂlel ntl?alvﬁrté?ﬁ pﬁ?trg?‘grfé‘lneb {TRRILaIRS g?b%ﬂ nmagni t ude
of said second voltage (v20)~ 13. An apparatus according to Claim1l
characterized in that said transistor ((3) operates in a comopn emtter
anplifier configuration. 14. An apparatus according to Caiml
characterized in that an anplitude of said output signal (V~) is affected
nore by said voltage difference (Vp) than by each of said first (22) and
second (VZp) voltages, alone. 15. An apparatus according to Claim 14
characterized in that said first voltage (22) is a sawtooth voltage. 16. A
vi deo apparatus for controlling a | anding of an el ectron beamon a displ ay
screen of a cathode ray tube, conprising:



2 a ~a N'2002 11 a source (13) of an input signal (VRgg) at a vertical
rate; a vertical deflection winding (L~ ) disposed on said cagpggyr

tube; an inpedance (RS) for generating therein a sawmooth voltage ?2@& a
capacitor (CV) coupl ed between said deflection wi nding and sai d i npedance
to forma current path for a vertical deflection current (i~ ) such that a
first junction termnal (20) is co8pled between said capacitor and said
defl ection wi nding and a second junction termnal (21) is coupled between
sai d capacitor and said inpedance; a vertical deflection anplifier (26, 18)
r esponsiWHAD ISCHAIMED IS:gnal and to said saw ooth voltage for generating

sai d vertical defljectio -Fj:égr . C ' -ansj.st {@3) having
a first main currelr'lt Jéopll uct iaﬁ)gta{aet‘rirgrﬁl(gl &@gdrrnaﬁﬁ‘eér)gé %%c!lﬂgsbgoﬂip’)l ed to said
first jGHRATYN heami on) a Higplayc safgen aleanfadiodeptask)tubpat is coupl ed to
sai d secomdpiigiegi on termnal for generating at a third main current

conducting termnal (coll or). of .said transistor .an output signal ( V ~)
that varies in a &\rséﬁ{)cﬁ gf%)aﬁﬁe?n d‘f‘pggisag\'/@rtl RES) 4% 8 Y%Lg'&@iordance Wwith
a vol t agetelj fference (Vp) between said first junction term nal and said

second junction t ) ; CL): ok produci: % ge that is
coupl ed via said gi;][vlegf:i ?lonr&ﬁéfdr?g lgdgggdafygndsl?g?%&gngkfgans (111)
r esponsicathede sedyd wbeput signal (V~) for applying said output signal to

sai d cathode ray tapaniedaite’ FRgIaf6k Ig@ﬂ@}mg]ﬁth%pé&rgg@cg ron beamin a
manner tciﬁez vari es upon vertical deflect&%o?g._ 17. A video apparatus for
control | Ef:célqnarﬁﬂrﬁ noAndiCaIG 1 YOa8RakhOn a display screen of a cathode

ray tube, conprisiangapacitonr@®y ) dupdéd an semest withnsdid( dBHEStiah a verti cal
rate; a Wildihg2hnd it 28 Whpdhlted to) (8HAPAS§EEY 23hflg&Akhpde ray tube;

a vertical deflection amplifier (26,18) responsive to
said input signal and to said deflection current indicative voltage
and coupled to said series arrangement for generating a vertical
deflection current (iy) that flows in said series arrangement and
that develops first (22) and second (V,q) voltages at first (21) and
second (20) terminals, respectively, of said capacitor that vary at
said vertical rate such that a voltage difference (Vp) between said
first and second terminals varies in a parabolic manner at said
vertical rate; characterized by

a transistor (Q3) having first (emitter) and second
(emitter) terminals that are coupled across said capacitor for
generating at a third terminal (collector) of said transistor an
output signal (V¢) that is determined in accordance with said
voltage difference;

means (IC1) for developing an energizing, DC voltage
between a pair (base, emitter) of said terminals of said transistor
(Q3) that is coupled to said transistor via at least one (Ly) of said
deflection winding (Ly), said first terminal (21) of said capacitor
and said second terminal (20) of said capacitor; and

means (111) responsive to said output signal (V¢) for
applying said output signal to said cathode ray tube to control said
landing of said electron beam in a manner that varies upon
vertical deflection.



2 8 J UN 2002 12 a capacitor (C~) coupled to said deflection winding to
forma series arrangenent with said deflection w nding; a ver28 JdN 2002
deflection anplifier (26,18) responsive to said input signal for generating
a vertical deflection current in said series arrangenent to devel op first
(V2p) and second (22) vertical rate voltages at first (20) and second (21 )
term nals of said capacitor, respe®tively) such that the voltage at one
(20) of said termnals of said capacitor contains a DC voltage conponent;
characterized by a transistor (@) having first (emtter) and second (base)
i nput terminals tiat Ameappapites dacogding ftor €laiandl shmoactetieedi iml s of sai d
capacit r eqt| f opi : 'E (coll ector)

of sai dQ!ti%.tans??@t %hkzgﬁh%%% pﬁémgﬁ\éggl Q(@E?%HQB \ggh%yst %%ﬁ@h\?lgrti cal rate

par abol FESIHHANEEr accordance with a voltage difference between said first
and second termnals of said capacitor such that said DC vol tage conponent
is DC-coupled to id first input term nal saiz transi stor,; .and seans
(111) responsive t FPPH acepiding do géﬁm)i Cé%a&tgb{%tlnsi gnal to
sai d catthadeaidydeflbetion comenol flewisdin asaldngesibtangedanteptoducdseam in a

t.h i i flectjon. 8. A Vi
rocor di g PYERUP DR, X9) el pRE' LI} of Soni@ MrfCARDRBERS, |
with saitermipaei obrsaddcapaditere@ndn as gommeni egnduetangegiovndduch t hat sai d

capacitor is interposed between said deflection w nding and said i npedance

and wherein said v?ﬂta'e conponent s devel] oped, at, one %20) of said
terminals of said Tapd) ARParas accarding dor Llaim o3 chargelgrized g, an
appar at uhatac eudieny (i) Ghat nflé® sc arsaid etraneidtom doeat negicbmgimond i nput

tor m naltobrbell ATEPbBR MRk s EOHF FRRANC [ ccl i on wndi ng

20. An apparatus according to Caim1l7 characterized by) a voltage

attenuator (bl, 62)sf oA OlHdris2a8QSHHiRE ©f Cigid PCoiplabageeopyonent to

said second in term na (baseg of sal B J l’ig’é\l %002 13 transi stor

(QB) andN5as A0 ESSPASiYR tOs3Rid Saveg ihét%%f’e @) fef said first and

second \oarhbimdhgr sdid saktogihs viodtapei evislecsaid ooyput signal n@Y odftosai d

transistor ip a r .t hat ses said voltage attenuator. .A A . A

2. Af nR AIE&VA‘EE. i\[@%ﬁ?}@ﬁ%"@%a 350! #0
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al<€n] ] ca
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7. An apparatus according to Claim 6 characterized by,

a second capacitor (63) coupled between one (21) of said first and

second terminals of the other capacitor and one (base) of said first

and second terminals of said transistor (Q3) for AC-coupling said

voltage difference (Vp) to said transistor to prevent said voltage

divider (61,62) from significantly attenuating an AC component of

said voltage difference.

8. An apparatus according to Claim 1 characterized in
that a substantial portion of said deflection current flows in each
of said capacitor (Cy) and in said impedance (Rg).
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) in that said first terminal (emitter) of said transistor (Q3) is
coupled between said capacitor (Cy) and said deflection winding
(Ly) and said second terminal (base) of said transistor is coupled
between said capacitor (Cy) and said impedance (Rg).

11. An apparatus according to Claim 1 characterized
in that said electron beam landing control means comprises an
East-West raster distortion correction circuit (111) for providing
East-West raster distortion correction in accordance with said
output signal (V).

12. An apparatus according to Claim 1 characterized
in that a given amplitude of said voltage difference (Vp) produces
a larger amplitude of said output signal (V) than produced in said

output signal by the same given magnitude of said second voltage
(Va0)-

13. An apparatus according to Claim 1 characterized
in that said transistor (Q3) operates in a common emitter
amplifier configuration.

14. An apparatus according to Claim 1 characterized
in that an amplitude of said output signal (V¢) is affected more by
said voltage difference (Vp) than by each of said first (22) and
second (Vgp) voltages, alone.

15. An apparatus according to Claim 14 characterized
in that said first voltage (22) is a sawtooth voltage.

16. A video apparatus for controlling a landing of an
electron beam on a display screen of a cathode ray tube,
comprising:
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a source (13) of an input signal (Vggg) at a vertical
rate;

a vertical deflection winding (Ly) disposed on said
cathode ray tube;

an impedance (Rg) for generating therein a sawtooth
voltage (22);

a capacitor (Cy) coupled between said deflection
winding and said impedance to form a current path for a vertical
deflection current (iy) such that a first junction terminal (20) is
coupled between said capacitor and said deflection winding and a
second junction terminal (21) is coupled between said capacitor
and said impedance;

a vertical deflection amplifier (26,18) responsive to
said input signal and to said sawtooth voltage for generating said
vertical deflection current; characterized by

a transistor (Q3) having a first main current
conducting terminal (emitter) that is coupled to said first junction
terminal and a control terminal (base) that is coupled to said
second junction terminal for generating at a third main current
conducting terminal (collector) of said transistor an output signal
(V) that varies in a parabolic manner at said vertical rate in
accordance with a voltage difference (Vp) between said first
junction terminal and said second junction terminal;

means (IC1) for producing a DC voltage that is coupled
via said deflection winding to said transistor; and

means (111) responsive to said output signal (V) for
applying said output signal to said cathode ray tube to control said
landing of said electron beam in a manner that varies upon
vertical deflection.

17. A video apparatus for controlling a landing of an
electron beam on a display screen of a cathode ray tube,
comprising:

a source (13) of an input signal (VRgg) at a vertical
rate;

a vertical deflection winding (Ly) disposed on said
cathode ray tube;
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said series ‘arrangement to develop flrst (V20) and second (22)
vertical rate voltages at first (20) and second (21) terminals of
said capacitor, respectively, such that the voltage at one (20) of
said terminals of said capacitor contains a DC voltage component;
characterized by |
a transistor (Q3) having first (emitter) and second
(base) input terminals that are coupled to said first and second
terminals of said capacitor, respectively, for developing at an
output terminal (collector) of said transistor an output signal (V¢)
that varies in a vertical rate parabolic manner in accordance with
a voltage difference between said first and second terminals of
said capacitor such that said DC voltage component is DC-coupled
to said first input terminal of said transistor; and
means (111) responsive to said output signal for
applying said output signal to said cathode ray tube to control said
landing of said electron beam in a manner that varies upon
vertical deflection.

18. A video apparatus according to Claim 17
characterized by, an impedance (Rg) coupled in series with said
capacitor and included in said series arrangement such that said
capacitor is interposed between said deflection winding and said
impedance and wherein said DC voltage component is developed

at one (20) of said terminals of said capacitor that is remote from
said impedance.

19. An apparatus according to Claim 18 characterized
in that said second input terminal (base) of said transistor is
DC-coupled to one (21) of said terminals of said capacitor that is
remote from said deflection winding.

20. An apparatus according to Claim 17 characterized
by, a voltage attenuator (61,62) for coupling a portion of said DC
voltage component to said second input terminal (base) of said
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