; H e3eMLIJ<Rp6TL14 18 July 2003 SELECTABLE CLAMPERS FOR AN S- SHAPI NG VOLTAGE
OF A VI DEO DI SPLAY Background The invention relates to a dynamﬁ%dﬁ"&%@‘i} ng

arrangenent of a defl ﬁmﬂmﬂwﬂmmﬂmt A tel evision receiver, co

nonitor may have the sel ectively displaying picture
information in the same cedogpexcat hode ray tube (CRT) using a deflection
current at different horizontal scan frequencies. Typically, an S-capacitor
is coupled to a horizontal deflection winding of a horizontal deflection
circuit output stage to correct a deflection related beam | andi ng error

referred to as S correction. A horizontal rate synchronizing signal that
controls the horiZoRE&TAREECLAYVPBRBIOR MySHrd140BN&: VQLTAGRLT B

phase change in a horizontal peri ursS, during the vertical

bl anki ng interval. Such abrupt phﬂ@%mg%g be, for exanple,
deliberately introduced to thwart uRHékBesiged video recording of the video
signal. Consequently, the stored energy in an inductance coupled to the
suppl y vol t age Dhe tneerinn redates| todeflyramionlam ping arreugputerstodige may

tenporarily 4 ngcrease. .The increased stored energy is subsequently
di ssi pat ed%d%%@?ecﬁfc% 'sadvant ageously, the return to steady state

oper alion 1y be 18ReATBARLEM. U thnl A9t B dhi R L0t ehe SRR, BF 0duced

in the horizontal ectron circul't outp

resi st or - capativiedy -dik pddgingRGRtY recindsrm stdop i e dhacaasscdlbe cSiarpaciyt fatkee has
been used tpgw[‘educe such ringin faorcing the horizontal deflection

. b [ .
circuit odbAth) esage @%ﬂ%&fg?‘ér%ﬁég?t differens hogizept algscamiBaaderErPsyi ng t he

picture i . |,0 i t I S i.gna ' [ :

br oadeast | Crihoan §odhd fef ¥ T aR IAho AT IRERANE D B Br s o

def | ecti orhotiorgtal daflegtisratRcait RPPuOXtAER! 1l doridet i Refl@itis eélated Beatnhe 1f h
rate. Whereas when displaying the picture information of a high definition

t el evi si odaniiraprier refeireptags foefrrestioniat a signal, the rate of the

A horizontal rate synchronizing signal that controls the horizontal
deflection circuit may be subject to an abrupt phase change in a horizontal
period that occurs, during the vertical blanking interval. Such abrupt phase
change may be, for example, deliberately introduced to thwart unauthorized
video recording of the video signal. Consequently, the stored energy in an
inductance coupled to the supply voltage of the horizontal deflection circuit
output stage may temporarily increase.

The increased stored energy is subsequently dissipated. However,
disadvantageously, the return to steady state operation may be accompanied
with ringing in currents and voltages produced in the horizontal deflection
circuit output stage. A resistor-capacitor-diode (RCD) clamp coupled across the
S-capacitance has been used to reduce such ringing by forcing the horizontal
deflection circuit output stage to operate near critical damping.

When displaying the picture information of a television signal defined
according to a broadcasting standard, it may be more economical to utilize a
horizontal deflection current at a rate of approximately 16 KHz, referred to as
the 1f, rate. Whereas, when displaying the picture information of a high

definition television signal or a display monitor data signal, the rate of the
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18 July 2003 2 horizontal deflection current. may be equal to or greater
than 32 KHz, referred to as 2nf". The value n is equal to or gﬁﬁgt eé 3han
1. In a horizontal deflection circuit output stage of a video ‘;.'JY 9/6
nonitor capable of operating at mufti-scan rates, it is known to vary the
nunber of incircuit S-capacitors using switched S-capacitors. The sel ection
of the Scapacitors is made via selectabte switches, in accordance with the
sel ected horizontal deflection frequency. In a TV receiver-nonitor, which
operates at the different horizontal scanning frequencies, a single RCD
clanp may metiZetap ] ' ' @laé%l t ge
of the horizontal s{i:gt}]%]?hg{%ﬂégﬁ%% E(?tg&%%{ia)be desa??rag%n?gqgrqgﬁ%fgr{ e
requi red dampisinff ofhe valwnthiis eqliakbtpuengseatangiean Ln carryi ng out an

i nventive feature, the, nug%e({@&%f in-c¢circuit RCD cl anPs v&% s using .
swi t ched RCD cl afpd hofizantal deflechan sirqupowiaytatags el # ¥idegidispiay gonitor
sel ectabl e ] i -\ i I jon
Frequency. Caanarst Iy SRl LR, TOEARE I e S n bRt
muf t i - scan chauiz8rteglacitoegusingi wsitclerdbBdppagitars. Theesdleatéod efithuy 8, 1 ncl udes
a source of an jnput si %nal. at a frequency related to a selected horizontal
def | ect i on SRPaGIRHTIE MATRvia felegiahln ,Swrl@g‘ﬁéng} Jeorantrewiily the selpeedsi gnal
and coupl eqlotri)zo%tgpg.bﬁg&ﬁéﬂ ﬁgg{l{*‘q ion winding and to a retrace

capaci tance, 1s use or generating a horizontal deflection current in the
hori zontal defl elet &4 ANV vedavdigmahitohewbeliecp@titbont dentigterdat heelzoabal
frequency. The horizontal deflection winding is coupled to an S-shaping
capaci t anc SCRBRIRg freayengigsan s @ p s R lewin mgs nobdee ghlevpdwevissr theont al

linearity di L rrectihon. A pair ofe.¢l .Clrcults . | ectabl e in
accor danc eq\?\napﬁ!retdh(gg@é?%% ? ogrdt h(r%oermltlzrc()a ntals de efftﬁg &%Zr? n’rtggéﬁ? E‘r’? ¢ §g f erq%elr%?pr if%g

t he S- shapimgy el d@geabld4biprgvideRBelregliretd dampingZRntthk e ie0fleqhesgcond
switch is responsive to the input signal and coupled to one of the clanp
circuits faoangelecting the one clanp circuit, when the selected horizontal

defl ection frequency is wthin.a first_.range, ,and for de:selecti t he one
clamp 18 July D6RTHIRE PRGRE ISYFAYS ftber ey oIS eRuRED 'on
frequency igaMigshidtids 865N Gvit AGEROD clifp O P Slect]Be of 6he R P BEmps is
illustrates a clanp, enbodylng an aspect of the invention, coupleds
acrossed a maidectiach Slecdphbi switchfirnadrordanct eiithdgfd sdected loimzumital out put
st age. Detaciﬁl d Desgription The sole FIGURE illustrates a horizontal
deftection ecltor FEHAPERCEt age 101 of a tel evision recei ver having
mufti-scan frequency capability. Stages01,4,8 energized by a regul ated
power supply 100 that generates a sup?y—%%é’xﬁlage B+. A conventional driver
stage 103 is resporidevdisplapdeflaptién aippashtukloferatinghet meldacad Horiiagal al
scanni ng frequency nfH Driver stage 103 generates a drive contrql signal
103a to corffPanreR¢iesssmbeAying Bpuranittie featareuneledeng ougae pEaBANPYE of
out put sta v BY. l.e, N3 e
g&?ﬁ‘égﬂ‘atg ﬁ%@%g{ye R 5 a gel‘é@i!e]lﬂeh&flz&}gl%ggpgétg% ?x\s/egﬂutesn%:gh dAé rd

hori zont al quency evi'si on Signal” accor

such as a bfigadsasthspbasidard thd st tp@cdighabhnd catpiest tor a hdizoatgloupl ed
to a termnal TOA of a primary winding TOM of a flyback transforner TO.

The col | ect@efleftian sinismand ba airetzdcecapogiipage.tis used dor gereradE it or  105.

Th | | ector_.of i stor 104 i.s additional] led t. hor i.zont al
dof eoti on NPFAPRR PGB, hetent ey e 2Raial ce R EE Rald BEFREC: o o
transi stor Jdddciedt %ﬁ%&&%ﬂ'ﬁﬁ@ctﬁ&x BrRRWER! MhosiAmal défledgod WndWipned ng

LY is coupled in series with a linearity 1nductor LIN and a nonsw t ched

trace or S-capdeittorarCSishapanacaparitG8E fos genepiténg bat Swebaping vokpgalthat

and a reference ,potential, or ground G\D such that termnal .25 is . .
i nt er posed BER¥IEEH 'Oﬁ’cﬁﬁf&‘f%lrh‘E?N“é’n@‘SEQ%’e{H’a\E?rFS‘F“Q%l. pair of cldmp circuits is

selectable in accordance with the selected horizontal deflection frequency for
clamping the S-shaping voltage, during a portion of a horizontal period. A
second switch is responsive to the input signal and coupled to one of the clamp
circuits for selecting the one clamp circuit, when the selected horizontal

deflection frequency is within a first range, and for de-selecting the one clamp



Qut put stage 101 is capable of producing a deflection currently. Deflection
current iv has substantially the same predeternined anplitude for a

sel ected horizontal scan frequency of signal 103a sel ected froﬁgémygﬁ%% of
2fHto 2.4f, and for a selected horizontal frequency of |fH The horizontal
frequency of Ift is at, for exanple, aproximaely |6KHz. Controlling the
anmplitude of deflection currently is agconplished by automatically

i ncreasi ng voltage B+ when the horizontal frequency increases, and vice
versa, so as to 18 July 2003 4 maintain constant anplitude of deflection

currently. ci¥ohitag@®eBitheSsetEA Yok BAnBY e FRBVETL AN cy! 1@9H|tﬁfneg sBOYRY

supply 100 operatl ng in a closed-l1oop configuration via a feedback w ndi ng
TOMR of treardeormer TO. The nagnitude of voltage B+ is regulated, in
accordance with_ a Beﬁl fi.ed, feedback flyback pul se signal FB havi ng a
magni t ude t hat 12 tha Hresfinge of the anpl i tude of currently. A vertical rate

par abol a si gnal TE\Wois FIQUER AL A st Atés QQP&YrﬁPt éxﬁggh}ﬂ%ypr Oghe&me Si gnal

E-Wis conventionally coupled to power supply cing a verti cal
rate par abolwendonpeneptedsfacrosdesge sBitched (H-capatitor of aEastizdasd] dbifhicoioni on
correction., A switching circuit 60 is used for correcting a beam | andi ng

error suchCigguit |%{=F8Pftt5€age€i rcuit 60 selectively couples none, only one or

both of a trace capacitor CS2 andpg Li{RCBeS or CS3 in parallel wth
non-swi tched trace capacitor CSI. "%TE“S‘E?‘E’C@I?@%_COUM ing is determned as a
function of the rBngeolefFIGERERMussatasomhokizontdli{leetibAwMlt sE8ut

frequency is selected. In switching circuit 60 capacitor CS2 is coupled
bet ween t eFfrﬁg?aerlzBf argleyitipniracalv e hpving wult-sepafeeamransyicapphiléivst or

(FD) oot Shaedan by SRUERR. 2455 E0A, 01 LARDELAE B Lieeaibatislp o oo

1 oNn resi S preve

transistor s@plysv@l@@gﬂi 8d. apdsmdtfoam deiver stkge fo:c@sﬂfésggngiml a®d@p s
generated in gzl tal -to-anal o A) converter 201 ntrol signal 60a is
coupl ed vi algxalcm aget mm@mtedamnomahmnang éesiqsteney RY,- amdvar sedest or R6

t b trode of a threshold.det t An
it or od: 2t RESIRRL BOEA ORI SRl Y Dot dtBe YetahiGE oeationdp s,
formng a gUuWitRingolrhagditeh yw%routpﬁlmu?qult thgy 6PLL 84 Fﬂ’é Pbalue of

transistor @B and, via a protection resis {0 a gate el ectrode of
t ransi st or n€d. m‘aﬁampcesmrtctheshcgmjntébﬁeqseacbf of @ltelnvisyofn argmltagconding dn

transi st or , th t e, voltage of SI st or i S, zerQ and transi stor

s turned BrEVCRTRREATE HaTh RLAD %Fmd%ﬁgﬁaﬁ cggCtos OEHanSIStOI
sufficientl I i r ansi st or
@ i s pull gt Bipln t dd%@%ﬁgaﬁ%?‘?uééé Rrptery nORETYN L 808 Poskh

t ransi st or tf@nsfermer A¥d Tore colegtad of&@ansmtcnomﬂ Bhleo acapledrteshodtntace

determ ni ng arrangenent_ of a zener, diode Z1 cqupled.in r| es th resistor
R6' to devERBACKN L8P 'Ebﬂtcpléﬁctorfétmﬂsystgod§4ss @ﬁéﬁ&rn% C%‘fplﬁm terdni nal

10, 1 9024 HRes 8y ENELE A ABHIPED (05 £l B mid el 600

swi t chi ng eblleetior f@rageiprei 102 isGIso b&upl@dﬁb@cda@remnan dampel didde 108.
Winding LY is coupled in series with a linearity inductor LIN and a non-
switched trace or S-capacitor CS1. Capacitor CS1 is coupled between a
terminal 25 and a reference potential, or ground GND such that terminal 25 is
interposed between inductor LIN and S-capacitor CS1.

Output stage 101 is capable of producing a deflection current iy.

Deflection current iv has substantially the same predetermined amplitude for
any selected horizontal scan frequency of signal 103a selected from a range of
2f, to 2.4f, and for a selected horizontal frequency of 1f,. The horizontal
frequency of 1f, is at, for example, aproximaely 16KHz. Controlling the

amplitude of deflection current 1y is accomplished by automatically increasing

voltage B+ when the horizontal frequency increases, and vice versa, so as to



and a drain electrode of a FET switch @Q'. FET switch Q' is controlled by
control signal 60b in a simlar way that FET swwtch Q is cont{£lleﬁi@y
control signal 60a. Thus) resistors R3', R4' and R5' and trans {4y are
coupl ed to one another and performsimlar functions as resistors R3, R4
and R5 and transistor @3, respectively. Wen the frequency of horizontal
deflection current iy is IfH, signal 60a is at a mninmmlevel of zero

vol ts such that the base voltage of transistor @ does not exceed the
forward voltage of transistor (B. Consequently, both transistors B and B’
are turned off .and transistors, i, 1 'are turn on. . Jhe result is
that both &esal bl SRS idet e Hop Sl frrd e 5Bk a7 T Rt
coupl ed i nbgag abhedntibidl RS sdveek SrfAPadotdPerSing iandclesdddsh a

maxi mum S-capaci tance val ue. Wen the frequency of horizontal deflection
current iy cpafigguationyisnr fgedhadt wihdmgdT¢Waelftrhes®drideaTR. Thef H si gnal
60a is at an internedi ate | eyel of BV such that, the bhase vo).t.age_.of

t ransi stor_%gia&blggd’ VP#@@?@V&? Heg}gﬁe &0 SECqrdanse sy ad?.‘:{lhsaeff'&dp_afhe
level of siparlckGRAsEREMAIMNBRESES ati8gRIteAKAAWD iy BldisasyObf grner di ode
Z1. Consequently, transistor B is turned on, transistor (B' is turned off,
t ransi st or a@@plisudaphearreht ipndl viertioali site pag@bolassignalnBdVon gelheatedsim 2 i s
that S-capacitor .CS2, is decoupled from -SW t ched . S- aci tor CS1 and

S- capaci t oFOBSRHERALYEYedoE 6%9*&55@%@@% cppv R AR FPURICR 16 oM at
S- capaci t ange 131108 folBepdhtifgld FOUHERE Yt pARIHILRLA ' Lrent iy
is equal to ?lp\rgrleat 8¥\Bt ﬁ%n 2.g14 f~;, s?gn% 60a ?éﬁl toggmirgpx?dnlg%%‘fgg\feﬁ]of
10V such t habvidefdrdsastvdleshdéstoftion amsiestion. B exceeds the forward vol t age
of transistor B. Also, the |evel of si%r}al 60a exceeds the breakdown

vol tage of zener & BEdcHnggireis G05is YseionIEAEtIRS aphesdn NG NgRIEOY §PEhge
of transistQry ;B .thap:.exc : l.t.ag N -
ConsequentI‘rjglg,rh{l?a}ollﬁ1 |'sF(l){raaéﬁEiggzsﬁg&%ﬂ\{e?%@gﬁ%/%gégbﬁng%&%(?12?165@5 0&}% and
Q' are turdagdcitbt CShendestidceicaphbtiaér SS3 ihGatallel AA6B nbn GafiscHidddtinceS2
and CS3 are decoupled from non-sw tched $S-capacitor CS1 and establish a

ni ni num S- CaPacitor el vEreiseleptive soupling iy deverngnef msl a fnctionneictheprats sor
208 that is sponsi.ve.t 0 a.dat a, sihanal 9a _generated in

frequency- (Y- EatSe g giot S Eh 23 138 Gone Rar BRAIRG Defhried B vai ve
that is indiwidthig Gkclilso, cHENEYCBR ia coipIedritintienesingnal 2816R4-SYNC or
deflection current iy. Converter 209 includes, for exanple, a counter that

counts the duaiheledtodd otk finld effect thansigjon (FETS awpehi Q@. Afsogremealectrode
HORZ- SYNC a enger at word sigpal 209a-ip.accordance with t unber of

cl ock pul se(gqtrﬁﬁtms&%rcéﬁ %Sﬁ%?ié%?%%ﬁ"%f@b@? MR ep‘i‘%?@e%?bﬁlzorzgé 'gbaggr ates a
control datgrs/egR@bxel8dd h@l&agé 26348 /tEh iS22 MPBEuSIbd HefoszapHAEls€sr 201.

The val ue of signal 208a is deferm ned in accordance with the horizontal
rate of sigR&l HORZ- SYNC. D/ A converter 201 generates, in accordance with

data signal 208a, .analog, control. signhal 603.at a sjngle term 6la.
Sunar ool 2002 Loveh Semel Boagsdaneralen iy digkaltommsiod AL Sfverten
with the fr i - . el : val f.oSi I
Soba ey bt gokal st Boa TauBIayiay LBILARE diider thapiidhdes Blrediciln

shown. A noR7samd alredistet Réptoca base eledtdderntlaudaesholdadeteimingDianeispbed
in series with a parallel arrangenent of a rectifying diode Rgl and a

danpi ng resRsk ém Risermediatieptespringl f0g0pHosed Hapeer Betedistor Feranthal 25 of
CAerrou v YT I8 iR GATN PRARA St i ouplo B8 B ElkbRdT P 3"

fromthe rapgsspétotidB had2vid a.protadibnDiesistof Rell @ gate electrod0dfteansibtas
peaks of the horizontal rate voltage conponent at terminal 25 o

f
S- capaci t or Q2sWhensontialisignal 60 ivseffictentty HrgewndnrponttransisteaRsh Myei s

at approxi mat gl he t t hi.rd the dis ser.ee The R- t
val ues of cﬁaﬁf‘pxeﬁt‘iﬁéﬁf’? %Wl troé'céall%é?ré’oa&iﬁm?taé%%ﬁ "r‘ﬁr%é:"ggn@ﬁ‘?ﬁg? when
the frequengyh &f hhRA] %BRhAordBdll SEhAPE0L W AsNSufifidit PIAIAL thQueh oar eat er
than 2 f~,. Wen the operation frequency is at the | ower frequency, |fH,

t he hori zontednslefdreéQ8; tre gsatEpvoltagd ohigenBistos QRadundied wp be\hermitageni gher
|l evel in the vicinjty of 140V_ Ther, red the.rec'\t;g%fli.c ti %racg_lrovi ded by
di ode DD 1 BFOLYSHfHVia Fesistoradiy apg ftherrd fransistor Rt iSHFRH I resul't is

that the power  gjomal 60a is coupled via a threshold determining arrangement of a

zener diode Z1 coupled in series with resistor R6’ to develop switch control



18 July 2003 7 dissipated in resistor RD 1 drops to about 2y70 of that at
2f F,. Consequently, disadvantageouly, at the |l ower frequency 1f" circuit
300 may not provide sufficient danping to prevent ringing. Advé@ut"db@@Qfsl Y,
a switched, clanp circuit 303 is coupled to termnal 25 and includes a
capacitor CD2 coupled in series with a parallel arrangenent of a rectifying
di ode DD2 and a danping resistor RD2. Agterm nal CD2a of capacitor CD2 that
is renote fromtermnal 25 is coupled to supply voltage B+ via a rel ay
contact RB and a relay contact RA of a relay 302. Coil LR of relay 302 is
coupl ed betigaah6absitpptermiaht 8gb. 8fgnkdBoand dehelopeltReivetnesdd Ralaef a
relay control transistor .. The base termnal of transistor Q4 is coupled
to terni nalestater Rihesigpad iszeoraed £ Eepibateyof twangisher @8’ yleeabeset han
2fH, si gnaIeS§0t r2;£,7,term' nal 6la is at the higher |level causing coil LR of
relay 302 19 ve nhergi zed via transistor 4. This results in decoupling
contact RA from qankaedhiiB.cilotit b€, QipeitoP @H isep1dd BefidtdZ A @hal 25

frequency is equal to IfH signal 60a is at the lower |evel and causes
transi st or ad & @raiprededstddd of a FihawitchdQ@ o Teswiighd®2'ds cObrolledtte

term nal where volta + i s .deyel ope T cla i.rcuit 303 and trace

capaci tor (&¥78} %lgpﬁ?gpgéﬁiat&g?l %ngq\}&ﬁ&E‘lﬁf%éwétégg%géﬂc%ﬁr?ﬁ%‘ipﬁlCogé'&ﬁ

frequency &igmlafl 80a. THEsCRIERABENR IV A48 OR 5 B Br 411 K81 QP ABe @5\?}?1%@ cted

to suppl enent the danpi ngdpr ovi ded by circuit 300 for providing the desired
ACy

danpi ng, whee anlhthdnr and padprof sinotazomchiond efsIresistars B8y Rénind R5issadequal to
1f,~ AdVﬁrnta eou ., both. clamp circuits 300 and circuit 303 provide
t oget her t @nrsg%fﬂf TEPRGRMVEYY f or el iminating ringing, when the frequency

of horizontal defj,&¢thOREHehERLE WYrizsnEAYRnetQ sl arel Vs
capaci tor CS2, mrrp c?r éﬁit g%% aglznrcl) e::b%egt gtlt]I Ch| g%rg!r1 f‘%géﬂéh |%156??1an
| fH Had céapacatmimithiindéveldmere volinisicR@Rabaenbaseipbledgé of ragusitons)3

capaci tor it would have differnetiated the E-W pi ncushion correction

1, !
par abol i ¢ 85?% Bk exeneddhederyardrelade af tradsiatan QI ogrsegnently, botteui t
paran ° ponsn. . . .
The w0l Dagt BREEES QMg 0 90 FLAHIR SPRL-I0048 i QDR BLELI NS0

di fferenti ahi Theqeshlt ibaket beuBtegbacitoanNCBRdas] CAZl fresiavdisaiibScur r ent 18
July 2003 8 conponent that varies at vertical rate in current iy of

hor i zont al capaeiters that ape seapkes: iagewipdle) withaonrireisthedhPeapagiton OF lcand ent
conponent co¢1| q;have caused %_hg sliges. of jhe raster to tilt.

Advant ageoﬁ§ a}) sihna(%%l%srp G214 cap%{’éltor CDl1, term nal CD2a of clanp
capaci tor CD2 thﬁheh%héﬁ@ftﬁnfcggﬂ"}io?fz@hﬂﬂ! deffectionRareonPlyed duag ¥oRky
voltage B+ via relay contacts and RA, instead of to ground. Each

term nal oEreafpadhaor? (Dnditess|tbps 2.A¢ {5 ammadfpriic derandephadimteflevélef

vertical r r abol onponent of . vol tage . _Consequept|y, .the vol tage
differ en_ce%yé%‘g‘?}bgl&f @”@tc}\’/\%%nvoﬁp?eget %’?WH&’IS °ro(5§cqx§%3§:g‘bea§1’?‘érfldﬁ§ta&?cqfﬁdes
any verticalafak6rRgs aekRv¥Rl thagevél df s‘?%‘ﬂzﬂcﬁ)a db4Snof BecdeBthiHredkasRKs of
the voltage in Scapacitor CSZ, for exanpfe, and the supply voltage B+
nmodul at i on vattagepfrzexermdicdeyZ Bduahsdquemblyn ttardestor 633 &f turemedwer, tramdistat e
iati ' I | t B+, _advant I h ffect th
\ég;r;)?nlgop Eﬁéﬁ? iig:ﬁlggngd Xg‘, tr%%%istor % ys%;%r?lgg %gsagd tra%/s?stg(z? Q62’ 1se %urnoer;'i on.e
The result is that S-capacitor CS2 is decoupled from non-switched S-capacitor
CS1 and S-capacitor CS3 is coupled to S-capacitor CS1 to establish an
intermediate S-capacitance value.
When the frequency of horizontal deflection current iy is equal to or
greater than 2.14 f,, signal 60a is at a maximum level of 10V such that the
base voltage of transistor Q3 exceeds the forward voltage of transistor Q3.
Also, the level of signal 60a exceeds the breakdown voltage of zener diode Z1
by a sufficient amount to produce a base voltage of transistor Q3’ that exceeds

the forward voltage of transistor Q3’. Consequently, transistors Q3 and Q3’

are turned on and transistors Q2 and Q2’ are turned off. The result is that S-



The extent of danping required is greater when the frequency of horizontal
deflection current iy is equal to 1 fH, than when the frequenc ‘PEY
hori zontal deflection current iy is higher. Therefore, coupli n1é & p@@?tor
CD 1 to voltage B+ is not as inportant as in the case of capacitor CD2.

18 July 2003 9 What is clainmed is: 1. A video display deflection apparatus
operating at nulti-scan horizontal fregfencies; conprising: a source of an
i nput signal (107a) at a frequency related to a sel ected horizontal

defl ection frequency (horizontal); a first switch (104), responsive to said

i nput  si gnédpdcl@Fa)CSMEne WHY ek HOccu N haahah-datdigdd SQApacidi a1 kY and
to a retrace capacitance (105), for generating a horizontal deflection

current i negabdishor miohmam Jedfalpacithore wahing at the sel ected hori zont al
defl ection frequgnc aid izontal def.lection wipnding being coupled to
an S-shapi ng cap’g(‘f?%{gﬁiélrf‘é:’goéll,‘  CSCBBY RV OgeEnier 28%3 r‘iga'é\_hs s‘%smaﬁfvr?gto
vol tage (vald-38&ignd 120 Naénaated N2k fpéc%ﬁ@?&g‘@thzs@@w cdrvagad $00.

distortion correction; characterized in tha irst clanp circult

sel ect abl eSigid, 200220 a$ n ravoeridamcd unithht ihmdsel téot efithfregoanay oflef | ect i on
frequency for .cl anpi ng.sai - j vo] tage, during .a portion of
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single terminal 61a. Signal 60a is at a level that is determined by signal 208a,
in accordance with the frequency of signal HORZ-SYNC. Alternatively, the
value of signal 208a may be determined by a signal 209b that is provided by a
keyboard, not shown.

A non-switched, clamp circuit 300 includes a capacitor CD1 coupled in
series with a parallel arrangement of a rectifying diode DD1 and a damping
resistor RD1. Clamp circuit 300 is coupled between terminal 25 of capacitor
CS1 and ground or across S-capacitor CS1. Clamp circuit 300 is an in-circuit
clamp at each horizontal scan frequency of signal 103a selected from the
range of 1f, to 2.4f,. Diode DD1 of clamp circuit 300 rectifies peaks of the
horizontal rate voltage component at terminal 25 of S-capacitor CS1. The
rectification occurs mainly when vertical scanning is at approximately the top
third of the display screen. The R-C component values of clamp circuit 300 are
selected to provide optimized damping, when the frequency of horizontal
deflection current iy is equal to or greater than 2 .

When the operation frequency is at the lower frequency, 1f; the
horizontal deflection supply voltage B+ is reduced to 70V from a higher level
in the vicinity of 140V. Therefore, the rectification provided by diode DD1 of

clamp circuit 300, renders a lower voltage. The result is that the power



3. A video display deflection apparatus according to claim?11, further
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2109%& () - IQI"le:l(': io/ i%lg(c)ii_o%e DD2 and a damping resistor RD2. A terminal CD2a of
capacitor CD2 that is remote from terminal 25 is coupled to supply voltage B+
via a relay contact RB and a relay contact RA of a relay 302. Coil LR of relay
302 is coupled between a supply voltage of 15V and the collector terminal of a
relay control transistor Q4. The base terminal of transistor Q4 is coupled to
terminal 61a.

When the horizontal frequency is equal or greater than 2f, signal 60a
at terminal 61a is at the higher level causing coil LR of relay 302 to be
energized via transistor Q4. This results in decoupling contact RA from
contact RB. On the other hand, when the horizontal frequency is equal to 1f;,
signal 60a is at the lower level and causes transistor Q4 to turn off in a
manner to couple capacitor CD2 to the terminal where voltage B+ is
developed. Thus, clamp circuit 303 and trace capacitor CS2 are in-circuit
elements when the selected horizontal scan frequency is 1fj,.

The component values of clamp circuit 303 are selected to supplement
the damping provided by circuit 300 for providing the desired damping, when
the frequency of horizontal deflection current iy is equal to 1 f.
Advantageously, both clamp circuits 300 and circuit 303 provide together the
required clamping for eliminating ringing, when the frequency of horizontal
deflection current iy is equal to 1 f,. Similarly to capacitor CS2, clamp circuit
303 has no effect at higher frequencies than 1f,,.

Had capacitor CD2 of clamp circuit 302 been coupled to ground as
capacitor CD1, it would have differnetiated the E-W pincushion correction
parabolic voltage component developed at terminal 25 of the in-circuit S-
shaping capacitors. This is so because supply voltage B+ that determines the
voltage at terminal 25 varies at a vertical rate parabolic manner. Such

differentiation could have resulted in an undesirable sawtooth current
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component that varies at vertical rate 1;1 current 1y of horizontal winding Ly.
Disadvantageously, the undesirable sawtooth current component could have
caused the sides of the raster to tilt.

Advantageously, in contrast to clamp capacitor CD1, terminal CD2a of
clamp capacitor CD2 that is remote from terminal 25 is DC coupled to supply
voltage B+ via relay contacts RB and RA, instead of to ground. Each terminal
of capacitor CD2 develops the same amplitude and phase of the vertical rate
parabola component of voltage B+. Consequently, the voltage difference
developed between the terminals of clamp capacitor CD2 excludes any vertical
rate parabola voltage difference. Thus, the rectified peaks of the voltage in S-
capacitor CS2, for example, and the supply voltage B+ modulation are
approximately equal in magnitude. Therefore, vertical rate variations in
supply voltage B+, advantageously, have no effect on the damping function.

The extent of damping required is greater when the frequency of
horizontal deflection current iy is equal to 1 f,, than when the frequency of
horizontal deflection current iy is higher. Therefore, coupling capacitor CD1 to

voltage B+ is not as important as in the case of capacitor CD2.
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a source of an input signal (107a) at a frequency related to a selected
horizontal deflection frequency (horizontal);

a first switch (104), responsive to said input signal (107a) and coupled
to a horizontal deflection winding (LY) and to a retrace capacitance (105), for
generating a horizontal deflection current in said horizontal deflection
winding at the selected horizontal deflection frequency, said horizontal
deflection winding being coupled to an S-shaping capacitance (CS1, CS2, CS3)
for generating an S-shaping voltage (voltage a terminal 25) that provides
horizontal linearity distortion correction; characterized in that

a first clamp circuit selectable (DD2, CD2) in accordance with the
selected horizontal deflection frequency for clamping said S-shaping voltage,
during a portion of a horizontal period; and

a second switch (302) responsive to said input signal and coupled to
said first clamp circuit for selecting said first clamp circuit, when the selected
horizontal deflection frequency is within a first range (<f,)), and for
.+ de-selecting said first clamp circuit, when the selected horizontal deflection

frequency is within a second range (>f,).

2. A video display deflection apparatus according to Claim 1,
characterized in that said S-shaping capacitance (CS1, CS2, CS3) comprises, a
plurality of S-shaping capacitors (CS1, CS2, CS3) for selecting one of said
S-shaping capacitors (CS2), when the selected horizontal deflection frequency
‘is within one (f,) of said first and second ranges, and for de-selecting said one
S-shaping capacitor, when the selected horizontal deflection frequency is

within the other one (>2f,) of said first and second ranges.
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said S-shaping voltage (at terminal 25) during a portion of said horizontal
period.

4. A video display deflection apparatus according to Claim 3, wherein
said second clamp circuit (DD1, CD1) clamps both, when the selected
horizontal deflection frequency is within the first range (<fu) and when the

selected horizontal deflection frequency is within the second range (>fu).



