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The invention relates to a deflection circuit of a cathode ray tube (CRT)

"in a television receiver or other such display device. A typical horizontal

L.

deflection circuit that is used in various color television receivers
I ncl udes a horizontal oscillator coupléd via a driver or drive stage having
a transfornmer coupled to a control term nal of an output transistor of a

deflection circuit out i ncl udes a
coupl ing transforner tﬁ%“ﬁ% p&m%ﬁgf‘ﬁ?@ﬁﬁl éﬂgéggtldary wi ndi ng.
During a portion of aTheavwentipar sedatesftoaagdefdectiinf Icésuitonf aycl e) stored

nmagneti c engh@hode riy@uB@URERTY ih! anefaifiBh Ricefeess diRerdsidtyback nmanner,
a w nding cu nt that flows in the secondary wi nding of the coupling
({Be'f“é'r

transf or mer “d'$rward base current in the output transistor. The
forward base current dyitypial Horihitalcdedactbon purcuiv ahat &3 aised nino

saturation. Jasclolbt k&lePistdn detbBeld qncawfe@ua RéASSHtal Siefll/6E 1 On
W|nd|ng is cou Ile toaretraceéeac tanc& etrace I’ch)nat
circuit, dur§ reer Aclrivek rvaNVerSiashe ‘?Véegl 6ntr€\}%¢5m°‘rrfé’uﬁ %9 zont al
out put t r anstoshocontsolr ¢apuingl \of 4w attpucuransistor wft hedefastiodacircwitndi ng of

the couplingody anssfw%errer"rh tadvér aRn el saddte 2 dgplingt i on frequency,
devel ope[\ ut .of the horlzontg.wgosm at or

fr
transi st %r h‘é%“ OEIgET el?;"tVdPgt AaPTimary owinding 3ndna rs‘éctor"éj@éyrgé'b‘ﬂﬂﬁt circuit
for generatiBDgriagdefpadbnoof autmeatiniervalhef defgieat idefleniionli eygle,A pri mary

W ndi ng of astu'éf'cpﬁﬁggﬁét?cn%fngf linl $he URIpHA P elaWefitnitr BproutiRBs Y i 0a t age and

the collector o e~ out nsi st or. rln a portioh of t e trace
interval) thdybask éB?“‘beﬁ urY BN h oY RSt r“éng‘leorsﬁ‘é‘?“ fY mary
current flowvimdihpeofahkecoupling trfnfsfmunq:ruttotfcanslastfomar,ds base¢ esul t of

Sui £ chi 195 OPSEALAOY T el AN BHnsisi@nS! Ther lortlaragied Whieny ik a6eS)

devel op in_seco f % transforner, are rectified
and appl i ed the rde; F‘Oé‘a[?é.‘&l?‘!‘orléa"tsbﬂﬁ"ev‘é‘lt SHHIHBIR™suppl y vol t ages used to
energi ze various stagda efict heorizimyl siieﬂrecneneoumut dtags,oaedeflectiorar t

arrangenent s),;f g, eggjggpﬁlegih?o By rQ éﬁ’nc%' 'E&Uf'o'ifﬁ\y)a }égfac@"’ supply

voltage i s genera uring s andby norrra ‘i‘f‘stil operation.
To enabl e t hECSORARL KiGsYitopdiitag oh TEHagth dnEiY pltoft 7 adrfieqtion) Cb’ﬁ’é‘f current

20 The horizontal output transistor is responsive to the current in the
secondary winding of the coupling transformer, at a frequency
related to a deflection frequency, developed from an output of the
horizontal oscillator. The output transistor has a collector that is
coupled to the retrace resonant circuit for generating a deflection

25 current in the deflection winding. A primary winding of a flyback
transformer is coupled between a B+ supply voltage and the
collector of the output transistor. During a portion of the trace
interval, the deflection current and the flyback transformer
primary current flow in the collector of the output transistor.

30 As a result of switching operation in the output
transistor, flyback pulse voltages, developed in secondary
windings of the flyback transformer, are rectified and applied to
filter capacitors to dcvclob output supply voltages used to
energize various stages of the television receiver.

35 In some prior art arrangements, to simplify the B+
power supply circuitry, the B+ supply voltage is generated both
during standby and normal run modes of operation. To enable the
switching operation in the output transistor, the current
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-w~ N OV 20(i 2 developed fromthe horizontal oscillator output 'arﬁi NOV ZUUZ
applied to the base of the output transistor is enabled under the control

of an on/off control signal. The on/off control signal is provided from

for exanple, a renote control receiver .in a manner to enable 5 sw tching
operation in the output transistor. Im%edl ately prior to a transition

i nterval, fromthe st andby node of operation to the normal run node of

operati on, t ) urrent i n.the ngigtor S

0 sabl ed. ecdt oo IR ¥ "iacotyt, BEeiBtas ol OROS Rt Fhathepy i ng
flyback intevasal of vhe h@prhelrmlstpansl enabied nindeyathe chetrdl shanged fil ter

capaci tors f@i/effacbeauy si@ad. WTHe bﬂﬁ(ﬂﬁcctonttﬁbltﬂgnfil' Y@?iﬁvideﬂnﬁfo% ner.
Assune) hypoft transition interval,

e ly, t during,the aforenentione
Aosure) PRl bl WBRlE | PR RLST AT AR () 3R o7 LNt e
| ength of tusmélt%tsmgnomwm rlunthmd:eltmit ereststonn. Imhiediatetyugirian to s

referred to aa&rmnﬁ@@tin@&vmthoandmt«,-ys@sab? fak b e‘%ﬁ‘ﬁ&’i fohek one hal f.
In this case ﬁ éeav |, oa e not é char ed. f lIhter capacitors
c

ni ght cause %1(?{ Wi ade o QpeH lod'ur‘fvg ihﬁ Itbﬁ asi stor, during
t he portion @ftpahdransyspe inhsshl tdlealdadpmacln refnshes tfolten saﬁad)tcxts)nKSuctl ve.

Such excessi fmpRIIGC Uichakident DUl rAIREC iR MYt Dithid rRESI stor. |t may
rrent. In rior .art driver

be desiragble to.preve ive C
st age, ﬁde) dV?Q/SéBOPr é'ﬂgf d’i'irrelpeh ‘sscﬁa\'ﬁeﬂd?ﬂb“t ﬁ%‘?a‘i‘goréo Med M523 Ycur rent
pat h of the lwadl edtlorresp&tcto ribnt flybacketrantfpunet.r ansi stor. In the portion

of the cycle when the Oy, ‘h&ﬁaﬁieﬂc‘ﬁ[ Iyl SthaPN@GhE Vehet he col l ector current
in the output.transi.stor Increa manner . The upranpi ng
col | ect or cu?qoéﬁ'?‘eflé‘ofi'c’)ﬁpfréas'\ﬂoé‘ t‘Héer(‘,‘ﬁ pﬂf%g&ﬁpa SHRRTSIOT h¥CKE t 1 t he base

of the out putondughsinstach icycke pusitalyehd samfeedetigab kofmtimmeras ifhehe esul t is
that an jupr apRi oA §pérafidh. ISrrﬁ@rL%flﬁh%q iSFERYRA o4 4sheo dlfdtfd

f eedback the collector c cou ease than 1T, no positive
f eedback is PrOVRIRYYdGYS ﬁg?‘lahésagrt??@r‘reﬁi‘@f‘oﬂ%w{; g‘)‘t ﬁBﬁ Gaseetheal .

Theref ore, wheavyslodd pdsihd \notf patdbaltk dhmrged Ifilrerd capdcitomy dagghtven nore
desirabl e 3 ui@ hhMhkedifie %h%&foge?ﬁiéﬁte% e ol LARbictaans! stor)

during the transition interv yi g an aspect

Ircu
of the invenfVBRS §h$cPOHLAN Lissat ecy(&‘i{e aM "?'hrfﬁ? QUBYE VTYRIEQESthat is 5
N OV 2003 deemdumpbd. at Sicnstxcdssivagealdctansutienn mighar damaglathef ol | ows a

standby modeoBlpu@PEEAERR, 318 S0 BO feditibIET® phlyRoLR Weodipupp! Y

i nduct ance is ed to th supply vol't age. tion
winding is CBBbqeé’d to a retrace capacitance to forma
In one prior art driver stage, the driver transformer

has a winding that is coupled in a current path of the collector

25 current of the output transistor. In the portion of the cycle when
the output transistor is conductive the collector current in the
output transistor increases in an upramping manner. The
upramping collector current is coupled via the coupling
transformer back to the base of the output transistor in a positive

30 feedback manner. The result is that an upramping base current is
generated. Because of the positive feedback the collector current
could increase even more than if no positive feedback is provided
during the aforementioned transition interval. Therefore, when
such positive feedback is utilized, it may be even more desirable

35 to limit the collector current of the output transistor, during the
transition interval.

A deflection circuit, embodying an aspect of the

invention, includes a source of an input supply voltage that is



5 retrace resonant circuit, during a retrace interval of a deflecs'fiﬁ)rNOV 2002
cycle. Afirst control signal is generated at a frequency that is rel ated

to x deflection frequency. A first switching transistor responsive to the
first control signal and coupled to the resonant circuit and to the supply

i nduct ance perforns a periodic switchirdg 10 operation) during the

transition interval and during the run node of operation. A deflection

current is generat ed in the deflection winding) and a fl ){back pul se voltage

i s gener at edd¢¥£lepRd Siplsiayt idyding andengHian tpkerydl thati fefleperati on occurs.

A duty cycl estahdbhembdde séf speiaCidinngnd r dursi g taorun Smodat solopechtion. A

substantial | ¥W§§U&%ulénkgegd96¥%l%ﬁcl(? tﬂé”éd?xgcé gkff Mea'}%ﬁ;iap'%ok%ggrva'

relative to t the node opera uction of
the duty cycfedp e%l%swg'éf@g gﬁaqqupé?ﬂartataorﬁt@e%hcatmatta%@cé%s.ow durrent in
the firstS swdtedtiengedonansicitowit, i su:ﬁngvenxteadlcdurmag/aﬂh@f tar a!l&ﬂlebu@ﬁl interval .

A e

enbodyi ng an he |nven I on, rives a or| def | ect i on
circuit outplf a‘tefiaﬁﬁl%t%ﬂe&floan TSAUPRRY st égélfSFISGHFQ@@QaUQ@FW[IOFust rate

wav ef Iorms usgfspbnfiee &xghal fitstgcdineolopRinal | ol @ouphed ebr el tesdhafd GURE 1 in
normal 2 5 o I t GURES
o 5d 111 oot £apat, A0LAR UL ORI, GHBuBlantt PRbiRY § HeRloUEy i utﬂrﬁ nsi stor
of FI GURED| aopefatieg. sding u@‘euh@é‘ﬁltmllﬁlﬁvébr@(ﬂﬂt |d@n@g IﬂI‘GJRE Irgode

It | 1 ust r?t es af thpe\t@tﬁo@t age dePRcfion Eidrdntngs Egeﬂefhté(w mctthmgieﬂutnuti f
ransi st or a Z0 CIrCUI U or a
St Wi RN Dase SpSE I, IS HehePthEoh 1hEYGply

t el evi si on recelv I N

phase- cont r oindiiciafce] grhes tim @Umehlng))on@wmwcarﬁ ou{\pdﬂt)slcg{ﬁ@l of/pscC.

EIH%naIS VpSC usesaﬂirsa &LOnu'mgt @ﬂanfsrse&ua@caorﬂiolred Hot laabsthﬁuawr wdltuafat 88 y 32
I .S CO nSI or

bnee of Str ol it ERIE.ASHEAuRD iR pRryAC el W AEE' Ao S

KHZ) is the apeliczduriag def r@ttm@d\e queqnerraélym n) erdcsnctlenaﬁbltbe duw hl TSC

standard. Thugglef e&me@ysoifxfdthtﬁoﬁm$mntsuakImahlegd@egslwaénrl&nKHZ The
oscil | at or by an on/off control

t
o gnal “of . F1 Ereiny BPdaRise arhAPE b arbieifd dfing vE Bl g
on/ of f causesntaryadi stor QL of FIGURE la to be continuously turned-on when
signal opgoff is at thﬂd@ﬁlﬁ 15 f8fRed tﬂyrpugtmﬁs afaambnbnm@scfhftcéa

operation, in_a nmann Intains fran r con usly

conduct i ve. H"é’(?l FB'EPBr e(S‘Fab‘?‘{mﬂgl a7 G1SPEfFY © ft I &)%?Jﬁfma § ‘ﬁbﬁ Sed to one
end term nal hofizanali deflgctidmdiingpitvdutpat darasigsbr nef anansfprtnetags . The
capaci for CL and coupl oours, ed MUSHREAEEarofing MG 181 5 L1 ot ce of
suppl y vol taﬁép%‘*mé‘@cwet RRETatey; E ﬁe F?Ircé‘r‘u'd 082%'%‘?% cf 1“8’r"ﬁ'?'a ri ppl e
filter. ASseopetation winddiingsta2t-op or amshsitionr interval; cmdpl ed across a
base-em tter junction piGtrasi 94 1‘%5&8& %‘z{&?énﬁs r&shsédqrecﬁg}. A junction
1 5termnal 101 a tt?aﬁ I's coupled,at a Eg&ﬁcig @a W ndin i) resistor R4
and the emit &gt o ARg;Qutppt @mssst%&;ﬁ REnka dvginge SBTRYP of a

wi ndi ng W8 ofurtdleansﬁnbmercd'ridufblns other end termnal of winding WB is

coupled to ground. Thegggijpgst S[Mtg@csil agg@bg 4e'5 lgﬁgfgregnlvg\gs ries wth

2 0 adode D3 to. a conventl ona [1zont efl ection
circuit 183, sgitching quput ﬁé@%@graQ off Zorhosizogedl deflechony Gitruly LH) a
retrace capacutput @tfh)gcal()[acléacwla@isimf ré€seiver.| | Aehortikzgntahcascilbatot,l N) and a
snubber resi %9( d&Y f Pﬂ&?e{i M?&legtahé' foXde KTGOREEY) Sprodidiang LH of
FIGURE la is resen

output sxgna Vosc- 1gna Vosc is at a horizontal frequency of

2xfy that is approximately 32 KHZ. Signal Vqggc is coupled via an

35 emitter follower transistor Q3 to a base electrode of a driver

transistor Q1. Frequency fy, that is about 16 KHZ, is the horizontal

deflection frequency in, for example, the NTSC standard. Thus,

frequency 2xfy is substantially higher than 16 KHZ. The oscillator



2 5 exanple) three horizontal deflection wi ndings, not shown) coupl 5le01\/ 2[]02
parall el of three cathode ray tubes in a projection television receiver.

Di ode D3 prevents reverse collector current fromflowng in transistor

and in winding W2 or WB. A supply voltage B+ is coupled to circuit 103 via

a 3 0 winding T2a of a horizontal flybakk transformer T2. During retrace or
flyback) circuit 103 forms a retrace resonant circuit that includes

capacitor C4) winding LH and winding Li TI. During flyback or retrace tine)
f1yback pul séf \ﬁ&q&eaéaé iar eorindc by ath ondefif oeantigl neighals obFFIGUARES bb mer T2

to charge fi pt®Rliucedpacia @émote Zoatoh @seivet BRI t Bigral, od/0ff RAGEHICI NQ

suppl y vol tagrgﬁ.)ns?ochcla%tfaFM?JkﬁgefaU{'oT?QSEPr?ﬁnﬁ@us(ffL{m'r?e% b8 @Reptl tor
d

el ect r ode. circu ace T esonant circuit
that i ncl udeé‘gtnla «V/elpliciat dhe COBRY sidtadithipughothstandy medeoefcurrent 1c2
in winding opéraNoay da-a Ranid’ tifatUpfadnnimg.trddsidtog Qnacentihi@niystor 2
i's conducti vgoﬁggsﬁ \én ndi ng T2c devel ops a trace voltage that is coupled
via a rectifrer 6" a capacitor CT. Rectifier Ds is conductive, during
trace. A supply voltage etljecter obseanpisegr QA40f IFHGHRE ldipe?olcpwléér}am tor CT

s and appl i ednt Oerdd |t@ﬁﬁim@l réfuit mmahyrwmaﬁng ewdi vera cbapsingpl i fy power
supply ci rC”'z nXPor}é\ t’f‘iJeS The %nlder M %‘i’“&em%%ngt' ll.the standby and

in the run oh In a conven |ona manner Fl GURES
2a- 2d ||19strbap@ss|edew |gzewd>rbya|@pﬁ(bt>@r reipaeiten Q\h\ﬂ@ﬂoﬁmphed %@l Bd |ines

useful for ewh@hﬂllnﬂnttﬁge résigtomde @parﬁiur@a off sﬁﬁﬂ cvanwgé Wi fukBURES 1 a
and 1 b. V\av rm;|n Q{)P li nes ar Iate at.tg glonlnterval

fromthe sta yr%%gr F%acl%)(ﬁe 5f chBle'aaHpghc ¥ %%z}rg and
nunmeral s in ™icdRes W2aof 1tra;r18efndn2ra -PUd isneoupled adross o batsemsmm:r 15

functions. | numrdmlofwﬂ\srmae Q@%ﬂt Ia@fbssddlr&ﬁgtdrrmm A gunédorPf FIGURE | a
IS condeh asar%ﬁ é]ag g VRSC of (gem ositive until
time tl tRat ‘@ayoak | ti§r %?8‘? CiJR‘E"F%\O?o b@“ﬂ ctive. The

magneti ¢ eneregistonpRi el Bhe seroiiareet dranzlsmomﬂl antcduplad gb emaresidst or Q 1

is stored in¥nidaDBHV% lwindig 3ata>$l Ghfofdhet STL.UrTRE &thér eddring interval
tl-t3 of FIGJRE 2a) the.store ?%pq duces in w nding W of FIGURE |a a
r s'lss It Eg

forward base ‘pinghof) ganding; LOcgTPUMl 1p2 is sufficient to
turn on deflection tralbestadlec@yr afidransistar QAiis ¢ouplad siat serats (witlpri or to

2 s timepp2 of diddeUns 2-a -EBﬁvé’rﬂPédatl Ugtmpér ﬁiﬁdeeWZ 92, "BoRE
substantial |y, const ant. duri tatteraﬁgrtl of the.fi rsf ég f .0of trace,

interval tl-t9StICeHPR ¢lrcwy gt eéna ‘6‘?“‘# clign gy e
heavily | oadexinging Hey! @wratrqmdaameltof G%eabaw eapacitor Cynatlimyardy0 of

E)][ agf IG'LSJ}?CI%r 1Q2n?tg{%/tgf; !Slggqt é?ldaa delibBet rOdstolr RENfhak %‘FQ%@'E‘S;‘?" ansv\é’lllzd' ng LH
def I ection w o Fingtoe (T “off FEOUBE 121, Rtisriyiiys 2t for

t ransf or 2ér wxrampig, Tﬁae)c torizeatalr deflectton Wwiiliagsr mot f showmg conpledansi st or
@ of FIGURE; @at%ilfe?r f“tﬁ?‘éet Zzét‘%ﬁ Q#F'ﬁ:t?e% il & pr rrrc’éu‘dﬂr IRy R Tanner .

Upr anpi ng coI tor chg OWS as ? tter current through
wi ndi ng W8 offSe$i¥eRE Diode p?aﬁéﬁ“’&i‘ﬁﬁar‘ébﬂﬁ?eﬁo GEteL NTEaRt r ERM t r ansf or ner
Tl to the badtowing imnsarsintor Q2 and in winding W2 or W3.

A supply voltage B+ is coupled to circuit 103 via a

30 winding T2a of a horizontal flyback transformer T2. During
retrace or flyback, circuit 103 forms a retrace resonant circuit that
includes capacitor C4, winding Ly and winding LIN. During
flyback or retrace time, flyback pulse voltages are produced in
various windings of transformer T2 to charge filter capacitors

35 such as a capacitor CU, for producing supply voltages, such as a
voltage ULTOR that is coupled to an ultor electrode. During trace
time, circuit 103 forms a trace resonant circuit that includes trace
capacitor Cg and winding Ly and a collector current Ic2 in winding



~~ 5 NOV 202 6 Q2 in accordance with a turns ratio N2: N3 of w ndj

and WB, respectively. Transfornmer coupled current |~2 provides a ng]gfowggz
portion of upranping forward base current 1b2 of transistor @) during the
second half of trace) interval t2-t3, when collector 5 current Ic2 is
‘upranpi ng. The base-em tter junction of Yt r ansi st or @ fornms a very | ow

i npedance across w nding W2. Therefore, a performance simlar to that of an
i deal currentr t ransf or ner ope[%atl on i s obtained £I transformer T| for

coupl i ng t he [¢Ar PeHPTARPREA i AT T35 5ni tﬁ%ﬁsﬁﬁo(/\éb TReSPEYSHYEG YU rati o
bet ween 10 wwiddings TA2 develwgs i s tiaseernitage thyt iheoupltadevia gairectifie® of

transi stor Qps ¢aifar @z’iﬁac%'r rChFERESttbd Imsnlsacbm&ﬁﬁ@muh%@gea@a‘ Aor
ort ional. to II‘.UI’ rent

exampl e, 4 d 7. b
o5 Ts "l nducatPrly VPR tasoh etk e Vo slele Borl i eshaisk °GTs F Gure
2b. Transior aed applisidedo uprlaapiaipudumithin the2 rexfei ®WrGURR aémplfydded to t he

af orenmention 6\»&‘:‘@%%1?&?19 w&wgésedsbyaﬁdlevﬂ&@egrmestb&henﬂgy in
t ransf or ner of FA

form u&ra(g% 8 base current. % of FI GURE
2b. During |ﬁlﬂeer§?‘é? B% at“& ha 8 Bt rBREC | pEFTR o'br‘é‘dﬂc{%a“YFd]tPﬂV from2 0
current |c2 afarfle@URBOt2choWne rate of change of current b2 of FI GURE 2b

cl osely tracks the bas t u # t g t or of
y ?IGWRf 24-2d il(l%l?.{g%tﬂegﬂf&#e@ Cfl?{ré{l%%éﬁt of?zof

FI GURE | a_ _havi n | ect or . qu
transi stgp ' palid Jliney usgul afor efmmps He rtve;umeﬁgc) when
transi stor profati%ierREthbacnﬂctﬁt iof EMaWBESd1ardnal $bt uMadvedoymsasnexpl ai ned in

d | 2 ,tled, A
?)EI(;EE(CEZ[I]'I 'OQIQD%Ir{)/Qél%?q M:SS arg)arte‘?ﬁEdARp d G r{sﬂ'i‘o %'tgrk%i\'g ro 1mé %aﬁﬂﬁ%m S

Si gnal on/ of fM IdebIQE“i“ mege C‘QRAP%@“PB a ro?y'ﬁ 0 nP'(‘) f transistor
switch 4. Amohdretst oo FIGWRESsil 81 drb eMd i Za- adumldecdate mvlaa izemsildr- up
resistor R0 f,@.foht2 volts voltage VCC devel oped in a zener diode Z12. The
+12 volts voltage in z ner dlagde Z12 i.s prodyced from VOlt?{%’d éﬁ ?th in
standby and in the run f TYhngs opPepHORh dries nHBYsi f O

oper ation) WlHGURENK & condttive asomcesuduof isignal & gt lédfIGTURBI 2:ge STBY of

transistor %élﬁ%aﬁosﬁuﬁz i OB Sle'tlYat’“@aLéeﬁQl-én%‘stJP fo?rPiGg @%Stor o=

i s conductive an turns on transj rou out es an §m)eo
operation in '8 %W%ﬁ&?“b?evﬁ'@s”&&“@ﬂﬁlW&rébe?"aftﬂk?ﬁ by aredllacidor Q.
- 5 N OV2RDUUzurRimaskqcofittraisigbad@l 1lie2stofed-iiGyinding rwal i Méberby) f or

exanpl e) a wekdndtenn | ﬂEeﬁEﬁé@%fF' HEHh% 1ﬁkﬁaﬁ/ﬁé%§%ﬁfﬁﬁéymﬁ Mt qho! a

Cor poration) recelves a synchroni zin requency 2xfH
froma converﬁt‘?'@ﬁaP“?ﬂ&é{st‘?‘B’&ﬁsI‘@oﬂ"&‘i‘ﬁ"@uW% HoFIGURE vk, aoforwardy- | oop
system t hat itmssyoefrennilgedofoyransisiaroQal Gymentply,s és sumalenedofuuomn a video

detector) al sg, 'b%pe%mﬂw% R O biop, TeagaESiy SaRagn shedplo FLYBACK

produced_in ttanstorner proc uces si gna rma
phasecongriol -i8eg2 dif FIEURKo Poop system

The amplitude of current Iy remains substantially
constant during a latter portion of the first half of trace, interval
ty-to. This is so because windings W2 and W3 of FIGURE 1la are
heavily loaded by the low impedance of the base-emitter junction

30 of transistor Q2. At time ty, a deflection current Iy in deflection
winding Ly of FIGURE 1la reverses polarity. As a result of current
reversals in deflection winding Ly of circuit 103 of FIGURE 1 and
in a flyback transformer winding T2a, collector current I, starts
flowing in transistor Q2 of FIGURE 1a after time ty of FIGURE 2c in

35 an upramping manner.

Upramping collector current I o that flows as an
emitter current through winding W3 of FIGURE la is transformer-
coupled through current transformer T1 to the base of transistor



1 0 Aportion of a voltage VDC at a terminal MS of IC MC 1391 |E‘59N@Vp2@02
by a voltage divider formed by a resistor RSO coupled in series with a
resistor R60. Voltage VDC at termnal MS controls the duty cycle of signal
OSC. The series coupled arrangenent of resistors R50 and R60 is coupl ed

bet ween supply 1 S voltage VCC of +12 ¢olts and ground to establish a duty
cycle of signal OSC) that is greater than one half, during the run node of
operation. The duty cgcle is defined by a ratio bet ween t he portion of a

gi ven cycl e @F iperdcoadyicesvithal Osts iratighiNe N3 refnwiirdiags W2i and oMductive to
the entire Irecqga:dmvaﬂyt heTrayeformeYotdbagled Vehrreat 2Q, dpuatidged hiagor suppl y

vol t age V+ eper e i r e VCC
during both stanﬁbBia n@l ﬂﬂﬁ %D%"wgﬁ{f Basgr gtq?rgﬁ}tzll‘?gt 8glqgag]%les\r§§llr tg(?j'zges | C 1359
of stage 10Mdurpg é aﬁ‘?@@%n‘ia“ﬁmf) “é%o&WFWg" an-tas pwhen ofol{atdor nyent i on,
that incbudesireerdi §de neﬂlprampnagr StThe RAQ}- emlltteSIﬁJTnOnoR46f Ardnsigidr a di ode

Stahdby) t o QAo REeE ot %I’I Sigedaly r%‘é 106 bt 2 (oS R lene 1y
duty cycl e csteraancsgsimpilange Ume of aI erwrrmr trwnsor@erar ger) or nore

positive th diluﬁomglsn@bmahedun tmdefo@ﬁeepelatdroaou;al Mhenciensiignal

on/ of f chane ate iate.t etranltlonlnterval)
vol t age STB%’V eco @szé?owé'hchngrangl s?h? UNSEREL YIS wf:/%" causi ng
i nhi bi tildy twidngs oV 2Qend s WE) curistgraiped pey ribe cCHRERIGL gaue hFrbefPfef ore)

coupling of ﬁamﬁbrc@@ t@utrfdi‘rtbg”aﬁﬁ g lis aoght arto@ranés remgblbedfand
swi tching operatllon Z initiate |n transistor (~2. Prior to the
begi nni ng of CAHRPEr an§i"fj| ninterval) the voltage at terminal MS is
greater than in the rd/prapgEngnbassaesierent hthaduisy pegportionfal stogeakre@sC t o be

substant i al |}, Sizalddaked in 51d\d1 \?JQoaf FICURE S00onBUahensingdo, Afcapaci t or
C10, th ts f@@h@f%bby ’YP o mer ur| ng standb%(un%nr}d a PFSI stor R30

forma paral artangenen ar ran difpled at a
junction betF\HéHRrEesZCstl&braddRQOtcartUe Hfor@ﬁemwrmdg@mnt 200:ad§ | n carrying

out an 'nVenbideé(Pﬂi)Urtﬁe §da¢ecﬁuhx foted @nRbgyian#ansfemedt T4 hef begi nni ng of

the transiti s contro t
subst anti al I tr%r?ﬂ la d f%rﬁna ngeigﬁ%lcgrreg& P%gﬂ Flgﬁg%ﬁrr%ﬁ? run node of
oper ati on. uginigs l@l@ﬁ\éall 2 dg d Set gurreuudez aist pnodured oraielyl fegmor current

lc2 in tzr(ansr:@:tr@m 15 @ FI@@REOZ@ eFH@$§ﬂeV@f dHingeof ltardehang) bfon interval .
or cyrrent transi st or to become excessive

The tendency 0

occurs becauggépmfffq tcé?s i&p‘éﬁ‘? Sofle %eo?%?“‘cé"rﬂ%f S Pbads) of which
only capaci t deSedtivranchnSistar €2 hdWR]GRIRE clamhlaeimg] ypdimpingr geldeqint or to t he
trfmSI t: ?nf i eﬁﬁématﬁ Sie]gml;t@ﬂz)a 3. 1out-ber B?Qﬂaﬂ@i‘s&g Qt 6fhPIGE'JRESI£'19n _
interva or .exanple) filte it
effect, forn™ gatgﬁpz}tt e BUPE F&n&? 'F‘eg‘:pe‘ﬁ eq 6tapp1§ﬁ%rf@§”éfr %E}@]

capaci t &S CTis switthedethto Thaturatiar, t as €xphahed inuar eqbendTﬂg altownmdl ng T2c
has a magnit Pl | £ % ion'§ tmnsctsﬁtzg% QReitigd, A Lﬁi_*L ctHored on. 2
0 Because of % In I Ngs lllg 9 %/ *93 part of
current 1c2 Q’él*g&ts‘“r Y %{P %Wr‘@a@és“aﬁe& rﬁﬁoﬁzgt%‘“ﬂ?gchange

If the duty cycle of tSignal shfuff @ FEGURE ¢biiki cupldd sa@hbase dhansane as in

Lhe un_ modebnldit PARSEE SHIGEN | OF eOldonafe RRIORE GXSRophied uch as

27A. 2 current
| b2 can %@st Xit aapultup ﬁﬁlﬁ)‘ﬁf s‘f*bQ doi  thaveltsi wrltage ¥idn developgdrip hi gh
col I ector cuargdifer|divéé . Z¥EVvartiegaousdlys vobidpeiingzdnee dlody Zigcise of signal

OSC by arran 2 o} i I

I esse%s t he g?%gy?rg%“ d‘y(gr%l I ecﬁ%}r{hc& %ean“td%?ns't@gﬁsmst glrdl 8&8{1(\’(@% cone
excessi ve. TRisoPHptigai ntlai thangtandhiygmede: it pperatian; evheuttjansidpe of
signal OSC, ¢ iingonbendicig, td edlledtbewodaget SEEBYI bf arargipec Q4ois aar e

char ged xer Aol BIARiciReto00 AL ¢ "Ry AEReCALURENAN G HCBpd BRives

mai nt ai ne magni de”t S snal'l'er t han current t hat
is and turns on transistor Ql throughout the standby mode of

-operation in a manner that prevents switching operation in
transistor Q2.




3 Spermssible in transistor 2. In conparison) current Ic2 is-a NW% 7
of 9.5A during the run node. The result is that a soft start operationTs
obt ai ned. - 5 Nov z~~z 9 During the transition interval, capacitor Cl0 is
decoupl ed from conducting transistor 4 via diode CR 1. Therefore) the
capacitor is slowy discharged via resiktor R30 in a manner to maintain
sufficiently small duty cycle until the filter 5 capacitors such as

capacitor CT are char ed When t he vol tage r C paC| tor, C10 .decreases)
vol tage VDC at ter ni nafhavesontead-siager 482 eef }ﬁg’?‘f‘ig ufSAIEGE) gyoifo%l gnal OSC
and of transbsimpl@agwaﬂuadubxymmegawiscxrAdiAahIt(b)gMﬁtB?l mhde liyhe vol t age

in capaci tormfo elqsgflbﬁ?(ﬁ'ﬁﬁoﬁorécél%/sel nGRNE SRS PRE 1 piecome 10

nonconducti v | evel that is

n
det er mi ned byfSWENEY or & ?‘RSBO%CP K88 Y eRioRa Pﬁaﬁ%eocﬁ‘ulr?oﬁoﬁercgﬁ dber at i on,
arrangenent 2BOwhasofna efédodp osystéme dhat yiscyghnahrohizedghpl h@s@ntehch of

FI GURES 3a- 3@;/&' %ésatoﬁ&lﬁg'@ M@meaocmeef déécﬁ)?l lagd Aot CHoRANt  $ageOf
FI GURE | a, mliQ iﬂ

e f)rst Su se e fransition
i nterval) ﬁlﬂf’cﬁl“’tcéragg Pm gé(tl?fofil‘% "B\ state, under
operating corhmnsfqmtﬁrtﬁ&t §rt:egee>l@2apwwd0belswualm§cvmébomna piiasEt GURES 3a

and 3b are okbateedody gmqﬁetheo\(&gyes}g{c,ﬁem stor R2 is 470f2, as shown in
FI GURE | b w t hout pare hesl s. r ovi ft

oper at i OEO t he af or erre POHLH Bttayv‘a%ﬁ e%ifcé’% bferopy aMS/%S?,f ?ém ai ned at
the begi nni nd 361 ishdevelpsidt bpnaivaltageadivider formed dvyna)freﬁst@UI%SQc i s

obt ai ned Wne'&oh£ﬁ:d2u5 s¥Akyewih z{%g@io@rRE@ Ivoléag@ VIRt QRdepthidh{0f 2 ) as
shown in parg\?} esis in Fl

e res hat t he duty . cycle of
current |c2 Confeelh b saEle ff 3 gF & égF A0E Seeho YR, ¥
subst anti al | yareangehent of rssnstorarRéﬁgenénRW snsgnahp@CbotWthrGSREpl)b i s not

generat efls delt’&%eW@@%‘f +1Ti‘evdlt§sbzﬂd g‘réuﬁch% és'&fblf&ﬁalf dlfty?t)Q:lé:‘Hfrent 1 c2)
that is 12A) is ev e22 aueotalne when resistor R2
o 47082, ThO GRS m Bt B ERECSAGBITE DalloSuasolS Rl BRL Gk o
FIGURE 1 b werperatesrovehie sdutgscydeelsi deﬁaede b)ha suid) betteeen fthat ure. The
Soiasive RSN o LR dhatald Beb R seshasmnic ),

i nterval . is conductlve to thc t1re length of the cycle tage

20 devclopcd from supply voltage V+ by a zener diode Z12. Zener
diode Z12 produces voltage VCC during both standby and run
modes of operation that also energizes IC 1359 of stage 102.

An arrangement 200, embodying an aspect of the
invention, that includes a diode CRI1, a resistor R20, a resistor R40

25 and a diode CR2, coupled in series, couples voltage STBY, that is
developed only during standby, to input terminal M/S of IC MC
1391 of stage 102. Consequently, duty cycle controlling voltage
VDC at input terminal M/S is larger, or more positive than during
normal run mode of operation.

30 When the signal on/off changes to its "ON" state to
initiate the transition interval, voltage STBY becomes zero and
transistor Q4 becomes conductive, causing inhibiting transistor Q5
of FIGURE la to be nonconductive. Therefore, coupling of signal
OSC to the base of transistor Q1 is enabled and switching operation

35 is initiated in transistor Q2.

Prior to the beginning of the transition interval, the
voltage at terminal M/S is greater than in the run mode and
causes the duty cycle of signal OSC to be substantially smaller



- 5 N OV 20~~ to WHAT IS CLAIMED IS: 1. A deflection apparatus of=4 (?IVOZUU?
di spl ay apparatus, conprising: a source of an input supply voltage (

Fig. 1 a) that is developed at |least during a transition interval ( 1 nsec)
Fig. 3c) that follows a standby node of operation and during a run node of
operation; a supply inductance (T2a, Figg. 1 a) coupled to said source of

sai d supply voltage; a deflection w nding (LH) coupled to a retrace

capaci tance (C4) forma petrace res. cui t ring a
retrace inte 5@)‘% 3"8‘&%%5? SPOREL Y ng'ial ?63}5 éargﬁ%) % Vrolll'é‘éﬁer ating a
first contro$TB|Ygrdallﬂn(gl bandby, anﬂreqlgelﬁtxy RBQt gren relpatadielt o a defl ection
frequency; aarfrhl'i méSrW bq:hmgn érﬁéﬁt‘ 00" th4e21s l%log eh ak hepRefdhve to said

first contro| ( na a (g i@%resonan it and to said
supply i nducli’%u}{vce ns Bst 8F% nad‘ q?p dla&rag\ﬁemgﬂ peration, during
sai d trarfsition inter\Jal camyinguiouhgrs divdentine rfodgr@f tlmp@aylm)letd gener at e

a defl ecti ongigHsr @HC('al‘Dthé m@hﬂngeaf aft | @nsiibAll ingervandisacbhyddsk pul se
vol t age (V02%¥| n_said sup?hé J e, SWtchin R eration
S

occurs, said>¥i#ERERTEL |S§B§)(P"ﬁg6?'n§m§”f)%| pU r? current
conduct i ng texamplel S%chiahett aormal ruerinodaaef aperationpl echis rlsad(mpr rent path

of said defl getgr@dr GH' Fellike @Q@n&é}%)a“otfeéd)li&dopkumfﬂslc(zcﬁi)tr;ﬁ?s@s}toplo CR2,
R50) R60, . Fi &2 I b) res onsive.to TB
d ¢

contr ol and
coupl ed k8 s EREFTohtE G 180, RS ST RL g TR Gty cvcl e of
said first smntdehcylgoﬂ tln sicdleotort ousabstadintransisiorr Quce lmmhedut y cycle
during said pransive QRchitt ¢ g},‘ﬁﬁser ?l#@tt‘ll‘f& tc% 28t Grsduhy Sbcfrﬁ' tﬁgﬂtﬁ’c‘ntﬂ@e said run

node of oper at | on for OVI atio excessi ve
Current Tne oAt of Syhich puk Atpachigrs (e ot 4?‘%@&% O@: B8 ng said
transition i nompletkly Zhsohargqxbapmhmso aheotminpigidno idleavah 1 Bbcauaef etti zed by)
a driver; 51 ansf GegBnibdLof The: (chliBAY iMdrvhn P Leatiiflendriii?) that s

coupled to a cont grmna se sajd first._swtching tpansistor
() and a seequnﬁff BUPURLT ESPABIO oite 18, AR (SPBBRCEANDY sai d

first sw tchcirguitr withi s¢scp|ccf ao uensfbopendlZ until Taphavor-@k is anpi ng portion
(trace) of S@hgrgtfeﬂr SITHEORIGLR S Y0RAL dokRek TR Gl rvggﬁ%eﬂga%k manner

with respect tothe curren ina main current ucting term nal
(col | ector, EM&NHde HTats‘él H‘Shvr whearagssiog aﬂﬁllg’ct ly gurngd 8Bpar at us
accor di rQ:;Ot 0 Becauga fcther digherdonptingnbédvadens aiiadinigs ST2¢ anid dl2asitpaal

generating Tt of%rre}?t)lc-ﬁll hat CBWsS (»@ g@fé’“l?z Wfé Eﬁéﬁgairaﬁgﬁtﬁtor (Q1

) responsive‘to a rontzing signa f equenc
related to s&t§ abfahapgs-onlf thselane cysifd qga\f?ﬁ-‘ijs‘&fnﬁ?n""@[ﬁr rsé%ﬂl figaMduct i ng
term nal (colsheletaar Jhet Bamei as daugleeturt anadd, hilied pealo Bfngurirdiitl 192 @butdi d

driver transfg(lge‘tr)eéo‘ﬁl‘? exfc9§519§n§fcﬂt |agg2—§6‘svm tching current (I~ 1) in said
ra

third winding t or rer. cou via said driver transforner to a
control %&rm nal (baseBgfausg) °§f“§aP95‘i‘tl"Pstfc%4mF8hiV¥?g tiansfimeo Tl Q) to

cont rgl the %aké chirfgnti TbBadadk fsus@ain Avishadtationt sansiint fmnsrétorAQEpE)?ll_rz a; us
according to i su nce a
conpri ses a fe’gI gtgimjangeﬁ{ﬁ'(cl#@ &gﬁ%tgpfclhp%%é %’glans @#’fylr%ira%?kﬁﬁ 9anq wherein
sai d flyback rpduciagviiet duty cyel®) of ssigpal lﬁ S nky armngeasensi 20Q, dudpad

wi ndi ng (T2b)a @brﬁandoff |tli@aﬁknstlﬁ6ﬂ5frﬂéﬁﬁ[ ﬂékséni aféi fengénéPof) said
rectifie rectul ng said tlyback ui@f a e for devel o bn a | oad
circuit ?I(_)OAISO %oraﬁ"%ﬁ?d[pﬂ ‘5%113‘&(15 t excgssmﬁ g‘é‘

accor di ng t o rohiataining kasigaificant smalhm tyacnclrcoaﬂ stgnad UOS G, L@@}g CT)

includes a caﬁaCtrhhMﬁohOﬁﬂef\ﬁT) :h@amthis ccup%ehafs%iie dwdrged Sev &t at andby node
of operation such that), duri Fig. 3c¢))

t
sai d di schar d88 ‘E:ra;?ﬁ&ofjl %‘H dPf ‘i')lfrﬁ?l%nﬁ(lérai?ﬁﬁlﬂh 3 lshéfﬁﬂ‘ati’.‘ﬁ‘ Aatd run
node of oper anagmitudeatthatans esmallere i AA Aof tlyalnbakupuennt (theR)is i n sai d

cont 1ol 1 g e T L ol d T
current cond n& t 3‘%?1 rﬁﬁ‘lm’@f l%“af&"f'ﬁ‘P@? a}¥'1° SR B g &St lsﬁ"ﬁecoma

excessi ve by opdtatiomgisaitdaoedy cycle, during said transition interval.



~~ 5 N Ov 2002 12 6. An apparatus according to Claim1l charact eri‘ze‘r& NQV ZUUZ
that said duty cycle controlling nmeans ( 102) is coupled to said first

control signal generating means (QB) QL, T1l) to cause a duty cycle of said
first control signal (1b2) to becone snmller during said transition

“interval than during said run node of gperatl on. 7. An apparatus accordi ng

to daim1l characteri zed |n that said duty cycle controlling nmeans (102)

conprises a capacitor at de el o apaci t. Itage (VDC), during
sai d standby node of plgll ‘hﬁ trangt °8a§58€“‘3 %98??'g(§e%3z9ry§ng in a given
di recti on (déasosatas) frcunrcwgitgauna tranpistari &4 ivie ediodé @RA. bei ng coupled to

said first C'Dﬁér'éﬂdreSIlﬁaaéa[ﬁ@flaf 1Y ﬂgma&gclﬁzﬂr@&i m %yiitbplkyo%tx cycle of
said first control of said

capaci tor_volf 43¢ §ﬁc agrhtgf af‘tu}gﬁlcé‘ﬂa BF‘a aldd‘“f r%?'r?é?t\"b‘ mtﬁ? dﬁ\} after
sai d capaci teapagtprsagechitasarapacatopr €dearsr ghargednagWihendie Sall@lg@lut y cycle

{/ Isdgg ljfggfra&sgsercragfﬁdorbxcmauggéﬁp&cg \tdsil([)ageSVU’Cdﬁf k@rﬁhﬁgﬂ Mmoaarlﬁ{/ glst gfg ea
(B CFig 1 gt RERs 4t o il el ot uRa, G oo et RS N er val g1
msec, Fig. Sgr)aduhl:lv frtﬂrb%ms a Adeadbgeondy, ovhapeahat lvohagmdndurl ng a run
node of ](c)per@;; aeftor f(lﬁ@'ﬂf@c)’cdsesmﬁéﬁlrllﬁeclg #a czﬁlsﬁs dlioél GRQpldalq')eg@?ﬁa' d

sour ce sai d supp a deflectio coupl.ed to a

r et raceqc%pa'cﬁ"f%ﬂ{’gi C{ t{’%qf‘gf Ié??’éﬂ‘é‘? \lgggn'éngt iy 5HPtm(’d?£01 )) during
a retrace i nteaelahatofs ade@hﬁﬂlacdlllbn reyistoes REGurand( 0. QIThus])inf dre gener at i ng
a first contggl mb@dhals 8 égc@atlforneoél'? nsélﬂt 20@ A& %toe@ftte‘at ol Ghé C&idyON

frequency; a first. sw g trans or (@) Fig. 1 a) responsive to said
first controfYdsflaie upI ed to said resonant circuit and to said
supply inductance for Kashf of FiGURESeBadl ¢llssratehithg wpeefatmon) during

sai d transi t{iedib %ru\aaémané ewlgmﬁﬁl Qarlﬂ'ﬁﬁﬁ%dﬁ\d@fflrgpedrn ty ugngeneral e

a deflection cyrren ﬁ .n sai | ection pul se
Vol tage. (VeasyilRs ot dh isBytoRdiRieRTRLe B &aﬁf‘éyse\ﬂ?emlagabﬁ@/ o
occurs, saidchanges to -1t35 "QND' ¥ta2@02nd8r spetatimggondétieriss tivat heevi ng a pair
of main currg%laﬁpa? &g termnals (collector) emtter) that are coupled
in a current path o d defl ectio lg rl]EIf and ch racterlzed by neans
(CRl) R30) C10, CR?) ﬁ‘léf‘pdﬁ%‘if&%f% FHLEES danand) g AdLIgERY) f or
gener at i@ awdieoothe ealne rof resigonlRY vol780s &t sbown81mFI®UMng) that is
coupl ed to swlghlof k! ShreR¥SIC! Bl 4R HENCIRIBYIdIPIBR, (et Yt duty

cycl e of sai r.st tching transistor ant'ial ly
reduces sai d! rgy}gn@oagqi, Ys&aet aﬁ%‘i t°i oﬂgﬂﬂt QrS«%I‘S %@ﬁega?td third
control signédie itegitiniagf of Sthel emenlsu{ah ddeerCBR conductive)) relative to said

duty cycle during sai ocgﬁi‘m@nfﬁc \{\@qﬂ)t Eg @ﬁgﬁ)r}ﬂecontrol
si gnal IZSS at va u%eg remst%)\{gIZ lS ngﬁ instea ntc 4018?2 as s own in
parenthesis in FIGURE 1b. The result is that the duty cycle of
current Ic2 of FIGURE 3d increases gradually from a value that is
substantially smaller. In such arrangement, signal OSC of FIGURE
Ib is not generated, during standby. The result is that the peak of
30 current Ic2, that is 12A, is even smaller than the 22A value
obtained when resistor R2 is 470Q.

The waveform of FIGURE 3d would be obtained if
diode CR2 of FIGURE 1b were removed, so as to eliminate the soft
start feature. The result is that peak current Ic2, that is 27A is,

35 disadvantageously, excessive and its duty cycle is greater than
50%, during the transition interval.



9. An apparatus according to Claim8 characterized in that sai d-ttﬁ NZDV 2002
control signal generating neans (CRl, R30, Cl0) CR2) is decoupled fromsaid
first control signal generating neans ( 102) throughout said run node of
operation. 10. An apparatus according to Caim8 characterized in that said
third control signal generating neans (G@R1, R30, Cl10) CR2) conprises
switching neans (CR2) for coupling a first voltage (VDC) to a termnal (pin
8) of said first control signal generating neans (102), during said
transition iWIéAﬂ‘aISCf—drlN&lgdﬁpl ing said first voltage fromsaid terninal,

during said run node of opedgfib@iomppafitusBiPhi Pidled dRpAYd Vol tage
(voltage between resistors.R50) R60) to said termnal of said first control

si gnal gener%???f&“hséar?so%rr'flﬂé'at | east said run node of operation.
CACALL A8S. A9+. AL3. A Alaasongie. af anAnpas supplya voliage (B+, Fig. la) that is

"ETVMac! } % xaeveloped adiC idasel dal redallfatnl ssrnlinadre al ¢ahzad c (g cakyahsal cal ca]
caljc(a]calc: & c\z/idc E]Cc C@f‘@ o ]caJ C éca calcal 1% "' ZTL*/ tO(%OS36999<3>?
ABBBFHKKKNC R E@g "‘@’}YC a 2a‘]’%a{f§ Tc’]al]‘gé‘jc“é“{ﬁ daftd ]‘Bg‘%c °

a] c(a] ca] ca] emppeafien] ca] c( a] ca] ca] ca] ca] c&alU] ca] ca] ca] ca] ca] c(a] c(a] ca! SSTV
Z\\\ _-accc' eghi kkknot of RugShl whdhaaNd< absalsal ¢a) CRLEEEC S Gand i:a] ca]] ca] ca

L;:&]_ ;g] g%gﬁ(@!ﬂ({:@kpgﬁcal §a c%hg:aJoclgaag]eg,:a] cal ca] ca] c(a]ca]ca]ca]calc

310%4& () - @O0%&' () - 10944 flection] guiping) (b0 os@uplyd ;to] x-188:284 0

~@O%N& () - o aic@a{ﬁ%ﬁi@)) 10 2forfl Q7 Betrdce Fefon@hP %rdulic -(3()4%08’%%-51 294
10%4& () - f He3, 310 . @Bs 1006 () ; O &10% §2-10H10H10H " 10%HE () - @ 109 () - &
t @O%Hg ()_rt_:uz'acc interval of a “detlection cycle;

Tt GyWbf HI xOL! 109%&’ () - ! rielnsl AQ36-Qk: (T)1)! §quOperk@ating’ 4 firkt-GohkOleskpal () -

pOL! 100/@HDH&'€(92') al'al 0@l 8y (chalCMERAd 1 a deflection frequency;
1011 08! 10% ()-1s08! 10Jaq& ()1 81 100 HE () - SORL 109 () -1 kST 109 () -
"ot JOH 10 a first switching transisto ig. la) responsive to

11t & 109N&'séid- First &b Vb cHg®al( 1nd! daliplEdRO68Ad( JesPhadDWuit) ahd&B10%
108EOMU3OH x Sty $5PPly indyptapes Jfor, performing a.periedic switghing, .o (). 21x &
109Kk& () - 2! OPEIAINFARENG) SBAREGRASHIP) integv ahogndg: during)ofgiq )Tug
109%&' () - Zy 109@0de) -of 0pBdrati@n( to geérerakD a" deflection "qurrent (iy) in said
% USPH! 9! LM (idn SwindiRp1AHEPE fiyback pllIdd %Woitaged{V ) MWW Y& () -& 1k 9
!100/622&'()-&*!t819!10%*; Ny . P
&' ()- &} % &SUPPlY (PQYCtaNRe 1%bgA (SheysTatbing - operatign (pequrs, said first

switching transistor having a pair of main current conducting

terminals (collector-emitter) that are coupled in a current path of

said deflection current; and characterized by

means (CR1, R30, C10, CR2, R50, R60, Fig. 1b)

responsive to an on/off control signal (STBY) and coupled to said

first switching transistor for controlling a duty cycle of said first

switching transistor to substantially reduce said duty cycle during

said transition interval relative to said duty cycle during said run

mode of operation for providing soft start operation such that

excessive current in said first switching transistor is prevented

during said transition interval.

2. An apparatus according to Claim 1 characterized by,
a driver transformer (T1, Fig. la) having a first winding (W2) that
is coupled to a control terminal (base) of said first switching
transistor (Q2) and a second winding responsive (W3) to a signal
produced by said first switching transistor for developing a
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101 ° 91 109 () - &* ! 9! 10%U& () - & (z)*+W O,/ zX9r S1! aOL! 10%& () - & I10%<x&'
()-&OL! 10%&' ()- & uL! 10%@0% ()-& LM 10%&' ()-Y!'p LM 10% $

& ()-Y/ n000p0q00012uSL! p> "1 10%\ & ()-2!\"110%\p\ & ()-2, 10% & () -
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& () - (S109%& () -, &10%& A)l'apparatus according to Claim 2 characterized in
that said first control signal generating means (Q3, Ql, T1)
comprises a second switching transistor (Ql) responsive to a
synchronizing signal (Vggc) at a frequency that is related to said
deflection frequency and having a main current conducting
terminal (collector) that is coupled to a third winding (W1) of said
driver transformer (T1) for generating a switching current (I.y) in
said third winding that is transformer coupled via said driver
transformer to a control terminal (base of Q2) of said first
switching transistor (Q2) to control the switching in said first
switching transistor.

4. An apparatus according to Claim 1 characterized in
that said supply inductance (T2a) comprises a first winding (T2a)
of a flyback transformer (T2) and wherein said flyback pulse
voltage (V. ;) is transformer coupled via a second winding (T2b) of
said flyback transformer to a rectifier (D4), said rectifier
rectifying said flyback pulse voltage for developing in a load
circuit (LOAD, CT) an output supply voltage (VCT).

5. An apparatus according to Claim 4 characterized in
that said load circuit (LOAD, CT) includes a capacitive load (CT)
that is discharged during said standby mode of operation such
that, during said transition interval (Imsec, Fig. 3c), said
discharged capacitive load forms a heavier load than during said
run mode of operation that causes a tendency of said current (I;7)
in said first switching transistor to become excessive and wherein
said duty cycle controlling means (102) lessens said tendency of
said current in said main current conducting terminal of said first
switching transistor to become excessive by reducing said duty
cycle, during said transition interval.
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said transition mterval than during said run mode of operation.

7. An apparatus according to Claim 1 characterized in
that said duty cycle controlling means (102) comprises a capacitor
(C10) that develops a capacitor voltage (VDC), during said standby
mode of operation, said capacitor voltage varying in a given
direction (decrease), during said transition interval and being
coupled to said first control signal generating means (102) to
control a duty cycle of said first control signal (Iy2) in accordance
with a magnitude of said capacitor voltage such that at an end of
said transition interval, after said capacitor voltage attains a
predetermined magnitude, said duty cycle is no longer
determined by said capacitor.

8. A deflection apparatus of a video display
apparatus, comprising:

a source of an input supply voltage (B+, Fig. la) that is
developed at least during a transition interval (Imsec, Fig. 3c) that
follows a standby mode of operation and during a run mode of
operation;

a supply inductance (T2a, Fig. la) coupled to said
source of said supply voltage;

a deflection winding (Ly) coupled to a retrace
capacitance (C4) to form a retrace resonant circuit (101), during a
retrace interval of a deflection cycle;

means (Q3, Ql, T1) for generating a first control signal
at a frequency that is related to a deflection frequency;

a first switching transistor (Q2, Fig. la) responsive to
said first control signal and coupled to said resonant circuit and to
said supply inductance for performing a periodic switching
operation, during said transition interval and during said run
mode of operation, to generate a deflection current (Iy) in said
deflection winding, and a flyback pulse voltage (V.;) in said
supply inductance when the switching operation occurs, said first
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SWItC ing transistor aving" a - pair or main current conductmg

terminals (collector, emitter) that are coupled in a current path of
said deflection current; and characterized by

means (CR1, R30, C10, CR2) responsive to an on/off
control signal (STBY) for generating a second control signal
(voltage at pin 8 of MC1391) that is coupled to said first control
signal generating means to control a duty cycle of said first
switching transistor in a manner that substantially reduces said
duty cycle during said transition interval, when said third control
signal is at a first level (diode CR2 conductive), relative to said
duty cycle during said run mode of operation, when said second
control signal is at a second level (diode CR2 nonconductive).

9. An apparatus according to Claim 8 characterized in
that said third control signal generating means
(CR1, R30, C10, CR2) is decoupled from said first control signal
generating means (102) throughout said run mode of operation.

10. An apparatus according to Claim 8 characterized
in that said third control signal generating means
(CR1, R30, C10, CR2) comprises switching means (CR2) for coupling
a first voltage (VDC) to a terminal (pin 8) of said first control
signal generating means (102), during said transition interval, for
decoupling said first voltage from said terminal, during said run
mode of operation and for coupling a second voltage
(voltage between resistors R50, R60) to said terminal of said first
control signal generating means during at least said run mode of
operation.



