.kl e3epm P6TGK - 1 - 5 FEBRUARY 2003 H GH VOLTAGE STABI LI ZATION CIRCUI T
FOR VI DEO DI SPLAY APPARATUS This invention relates to a power supply for a
tel evi sion apparatus with high voltage stabilization In television receiver
or nonitor circuits) the ul tor accel erat.ijng potentral ) ﬁugﬁw ghsage for a
picture tube is, typically) derived by rectifying a retrace pulse vol t age
devel oped in a hrgh vol tage wi nding of a horizontal output flyback

def act i on & roui t eé‘é‘?‘%ﬁﬁ@*@ﬁ“””“%ﬁm CUITXOR' | oFtage wi ndi ng
via a primary w ndi ng of th ﬁ%ﬁs}#gt e horizontal deflection

circuit output stage 'Ebmpnmml@n hrelatesntala goiwercsupplywifodiag, a retrace
capaci tor agfk\ds f(fr?‘cfpp'%%ﬁg')w&ﬂ”ﬁﬁgﬁ' %l@a anpasildapdg and a horizontal

out put {ransistor I'sion receiver ci rciu ts) raster
size is”inversely profbrif “d’ﬁ&'lont ae%'éresqearreonbt@r gtrcuis, (theobltgEcel erating

potential . a%eeberaantghpomrglialvelrthgm oigledpe fexhd tpxb@ure egtid dkn amount  of

source inp danc n reas l.0ad curre nt dra ul er m nal
w11 esur PRy SReRERt Yy 3PudDs o LicffReemuthy | WetThes rasvBPedge
vari ations meauhigtngvdltagn \mmdangoofcﬁ Horizontal ranpuodtybackai nly due to a

| eak t I i ndi f th
{1 yback {r cogyaptiher® PG (chfhce, DU VGRS SOTelBRelObY B o ® © 1

per f or #%cehormmraéd%@qctpemfar%nceureutrramgeeéb@a ipyconpledi tapihe rast er
size vari atliri%'hs)vdlﬁ@%c@ﬂnﬂﬁi’é( Wl ghfpilﬁﬁﬁr)arldlrﬁﬁﬁ bpahe fybackh beam

ts. The i d g t ub t
capaci t ancetAPSORET naT HEd By A deTISAHGY A Cohins, 51888, 1 ng 1 et race)
and is di sctemgeidebyat herizeatalc deflection windisgnq retnace ucapatitoreqnidr es
[ ner easi ng £NGRGE SURERNcorftibfith ' daffer Hibde! £AT%H RoliaSiGR oG fppadi no
cul

of the deflection retrace ci es adef? |on w ndi
causi nd San {[aBsEEEd retrace time w dth and reduced retrace or flyback

vol tage pul se anplituge. typiealr e€viision Qcééiﬁrbheéué@idycﬁ'aﬂer Osflz@eisf or rrance
because of ."v eE}p ng _vaci ation glme to retrace trnﬁ lor cc Fera?in
vari ati on aS'V&r$ Hctﬂrgﬂ ogiongls 1R LB c3fYaL; root” of the "ultor acce g
potential. Because the high voltage circuit exhibits a certain
amount of source impedance, increasing the load current drawn
20 from the ultor terminal will result in a decreased ultor
accelerating potential. Ultor voltage variations resulting from
variation of beam current occur mainly due to a leakage
inductance between the high voltage and the primary winding of
the flyback transformer. Ultor voltage variations may lead to
25 reduced performance. The reduced performance is manifested by
undesirable raster size variations, reduced peak brightness and
poor focus at high beam currents.
The inner and outer aquadag of the picture tube act as
a capacitance that is charged by flyback transformer current,
30 during retrace, and is discharged by the beam current. Increasing
beam current requires increasing charge current, during retrace.
This leads to increased loading of the deflection retrace circuit
that includes a deflection winding, causing an increased retrace
time width and reduced retrace or flyback voltage pulse
35 amplitude. The result is a further reduction of performance
because of "S" shaping variation due to retrace time width
variation as a function of the beam current.
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y. 2 * 5 FEBRUARY 2003 The introduction of very large picture tubes and in
particular the introduction of the 16:9 aspect ratio picture tubes may
require i nproved performance of the high voltage and deflection circuits.

For exanple) the display of a 4:3 picture on a 5 16:9_pj wil |
show the left and right hand picture borders. Any di S%Fgéhgffo‘@l}t g or

defl ection disturbance due to retrace voltage anplitude and/or w dth
variation nmay be visible because the nmasking overscan is mssing. It may be

desirable to inprove sfgdijhfodution 9 vty ad @gﬁc{ I ftfesMadildh i t h beam
0

10 current vari.ation. I n, accordance wth 8 aspe fhe .l nventlgazg1 an
energy st or KFEHEBIAT the intraduction nfr she o1 617 (A5PECH TathoL Pisturg {yBesack
transfor mer mlay i r@gjuire oishprovedb| performeandy esfvahe bRgiinvolgaghiramp t he second
" the cor 1 GoefieRon RECHIGT: FERERBIL ML Histhihy OO H0 4T eRUBLEE & O
transf ordrer 1€uPi pigtuea rtabe willeshawc ¢hei kgifit \amide aightahandgpidsueen currents.
The anmpunt gy Ay C I sakegul Q. 0 ' t abi.l kzed hi gh
vol t age. | nq;é)crggﬁian Ae% %bgﬁotlﬁg?a{a‘ggec? g‘%ﬁgﬂtéa? n@feﬁ&oﬁéZngt I%é ener gy
storage coi IreF@CSarVﬁ’ha@e amplitude and/pet width raristion maycha Wstbleg t he
fnerg\xlfm _trﬁnﬂfdémlbﬂtwwﬁh%ﬁﬁﬂgtBv;érséhﬁlbis| gﬁi%_ﬁtn?.fsoltt eay  de gﬁﬁhﬁblé eor tace R

i me which ni ave ,at.her e increased wi i ncreasi.ng current.
regul at ed p&&@?rogﬁpﬁfvlié‘r%om@iswhav (a8fe ANY FRiEAce, ¥i t‘Yfgﬁlinh%'ﬁ‘t i on,

i ncl udebOa raatrrepe vesiatbomt. circuit that includes a deflection wnding. A
deflection current is ﬂfn‘\%@)}&&rd’éﬁ Jitg &efd t O0F WY @hed | 9 @
defl ection cycle and a first pulse s generdated in a fifst w nding of a
-f1yback trarfdiegEnestorags il rist cenpled iy pasalleh avith b guinsting 9§ & esponsi ve
to a controlfigbgsial aranSfdrdmeded\fiing | RYcanfroldiav dide nipdervall edegimrialg t hat

I s nmodul ated, I n_acgordance 'tB. tge cantrol ﬁ_l nal. ;A s 'tcgiié‘nrq1 arr angenent
generates a SHiBAd Isggopﬂ%ﬁ OL BOHZANH; Q?Cdﬁ?ﬁin g QYEME hat is
nodul at B8 i rretmacer ddbiee emergyt beorethdin ahedcsil ghating Bibteh ttace piortion gisd
second pul Set?aﬂl%rfcrcﬁrﬁf AheEt1 et@aﬁﬁoﬁdegaﬁug’ijglcﬁe&%et t¥' 3nhlfce

or ed [foad %o

transforner for genera mg‘.on of a regula tage and a, regul ated
| oad currenthigh ¥edtageaat diighubgam cyremprUARRe2aowung of cngrREY 118

il lustrates @rigsllé@ndalregalaeal t@nobtain Ui tstabilized Taghveoltage. . regul ation
circuit with ultor volkage seam n%, e{;“god | g{lan asPecé Bf t he i nvention;

FI GURES 25- 2e and 3a. 3l ; feqredance’ withormather, aspget o 4 C Ut g t he
oper ati 20 ofthehenergy ustorage FdoiURE pardtlebUBBupled Itosar mteacea resamant

enbodi ment of; ' [ i | C I I e ' [ it
senses di rec‘%llr{:/ﬁlg P %ﬁg ot?'geF ng et?\'fl ?&a#d‘@?dﬁé@qi Iqiﬁgfgrfggjgg&asctﬂwd
enbodi nent othet horizontal eratrage ttige iwhichdanightr haver otherwisei drcreasedct i on

circuit. FlGy/ph linchéasineaRant Befleppntal deflection circuit 100 and a
hi gh vol tage stabilization or regulator circuit 102 enbod¥i nﬁ an_aspect of

ti g .
the invention, that geferkEadatedspayern supply: embasdninge auTusther .a3R4denent
of FIGUBS 1 ofitheeineattion, Ihchmiysuacidteacerirebondmy civcuiplthat andRidesolaor

oot e, ubesofigbudhoMinatis 5 (o bl SEgRAa SRR P10 .
val ues, whi ctefleetiont windingzndufiag axdeflection cyelei andnaifirst pulseonstt ed
from FI GURE denerated in a first winding of a flyback transformer, during
retrace. A pulse-width-modulator is responsive to a control signal
30 for generating a pulse-width-modulated signal that is modulated
in accordance with the control signal. A switching arrangement
generates a second pulse in the second winding, during retrace,
that is modulated in accordance with the modulated signal. Both
the first and second pulses are transformer-coupled to a load
35 circuit via the transformer for generating one of a regulated load
voltage and a regulated load current in the load circuit.




2 0 Aswitching transistor QL of deflection circuit 100, responsive to a
hori zontal rate drive signal) generates a horizontal rate retrace voltage V
1. Voltage V 1 is generated in a deflection retrace or flyback resonant
circuit 79. Voltage V1 is coupled via a primry w ndj EE }QﬁéﬁY beack
transfornmer T1 to a high voltage 2 5 W|n§| ng W to fo g rate
retrace or flyback high voltage VWA in €ach wi nding portion of vmndl ng 2.
Circuit 79 includes a deflection winding LHin which a deflection current

iy i enerated. RectifVi j Qde DHV, ed di.ode

l:)c/)n:‘ ?ggr ation to the ﬁq{gﬁg%dﬁﬁgg{ﬁ?%ﬂ &PE@PH&‘I\/\%’?‘SFBBBc%‘rg\*\“SWOﬂhI t or
vol tage U tdleor ivoltagepiregulaidheciacgidewdth tuleomivaiitage tsehsingnot shown.

FI GURES 2a- &RPB@‘&Q@@C dsbkﬂ?tétattﬁcm\% IdIE useful for the explanation of

the circuit and nunerals in FI GURES 1) 2a-2e
and 3a-3f i ndicate si RIGHRES 528 2emsnek %a&tlulbwsratqhwamm nesedhl FI GURES

2a- 2e age %@V\Ekplﬁlrﬁﬁh'd\é bﬁ@?aticﬁ{ dt- the™RirkRuar BBGFWGNE: rLrent beam and in
broken lines for 1.2 ﬁﬁéﬁ:ﬁsa% l@rsam current E RUARY 0 3 -4 The
wavef orms on the |eft el rIﬂFQiJIﬂESC%“%rﬁi“ geiment €% o herein as
Lﬁft EI GhJRﬁﬁvaanand i@bwhiels pact ultot yvolaage uﬁgdlzgfotgxalraﬁhhtémwper ation

en high v i sabl e In this case, retrace
vol tage V 1&1(5%@@?6% %&¥8§B§ g@g&m ’tzahldah beam current, as shown in
broken line) and the FEGURE §iitusteatels a dhirdc embagimenti of dheal tc
i ndi caj gs tﬁ%ﬁ@muqhh%nbgﬁvad rabidt! QlisebplibAIBoFREtiohy icihuti.odes DHV

Integrated In W nal ng trans or [rer erval ;tc.is
negligibly small at tB uk ﬁbsr‘i'faé?s & @ﬁmta qerfp toncgiieui 199 put
i:ncreases aandi ghhighawoltsa eeetatxhzsﬁuﬁeopfretghhtbeamcmtl 102¢t ance between

ot S i o i e, R g
appr oxi mat etlgor voltager bk.r athe varramgament bfmaythe wsedtin, at | eft
glageJrRil %Zld b&ﬁﬁﬁbﬁeﬁsgﬁﬁﬁé?{;/g%% gﬂw Ya 0&’7‘*%@& 1 ur&efﬁsbeg'oxgg'?'ég%@nﬁre
ding w 19 the' iRe bi SHoDIGiacerstalest

¥Mr ggluggc%zL Oxfachmr cauﬂreaﬁoanhéxag@nﬁi imeam | edriteetioie zi,ﬂigoédm onzﬂf:: nal of
wi ndi n a is su

negatlge pom?‘&% qghl:c&'r raéﬁt“ Zgygg %}iﬁe‘gﬁwggxﬂ&@ ﬁ‘é’F@Wf‘ro back to
vol t age regomitted fsom FIGUREullat es voltage B+. Current i1 increases to a
peak 2 tude of 1.7A SuillRed SARSUEE Q1 of NEofELiSRGraRRSROG, o an

added D. C. conponent causing, t I've portion of current |
decrease. 2ISSPARSHS HE ﬁeg@nmtpleamt%fdrem@ﬂmm geagkaes zzeh@l)lzaetaénergy

Il)s recovsreﬁhtgnfbttﬁa&arﬁma ngle Dbl el VY Edisi geﬁ@médell WHBﬂEéﬁGﬁIStOF Q
canno coO uc ve ea .an

oper ati on c'ée[}yfcr?g anﬁy@ OFFSHPélerCE%HE%dHyQIL%fC SO?O‘E@&

vol tage. 3 pnnmrgrcmndmgewm tof an flybackt transfermer él)‘l iogla high agdtage

i ode- &7 C%"ﬁ*“'* 't%“*?ﬁuans HEGAY S8  Altfpct o A Q?Pﬂ“ﬁba“{ e
col | ect or - ewpltage YW eint egahhwindings portinnnef twmdsngt 2.Cineait 79
controlled fheladeoni " é‘dt{dw'»h/{&ﬁﬁﬁ E}P% Wméh5a éeﬁé’@t‘i'b'ﬁtéd’r?eﬂ'tu'i%“g a

controll abl ¢ portion at 1 nc aci tor

0
C7 and a rel &egeraisd. cé??ékf)’é%gl 10desy E,Qﬁ ’SCQREI iedr lﬁg Wnen di ode
D1 cuts-of f cdﬂfﬂgﬂﬁat‘ibﬁ tetthaC wih@ify Fortiolise ofavwahding Wi, fpﬂiducE' @hRES

2a-2e g usf"tor voltage U that is coupled to the anode of the picture tube,
not shown.

FIGURES 2a-2e and 3a-3f illustrate waveforms useful
for the explanation of the circuit of FIGURE 1. Similar symbols
and numerals in FIGURES 1, 2a-2e and 3a-3f indicate similar

35 items or functions. The waveforms of FIGURES 2a-2e are drawn
in solid lines for 0.2 mA average beam current beam and in
broken lines for 1.2 mA average beam current.




5 FEBRUARY 2003 -5 - _ for explaining the nornmal operation of high voltage
regul ator circuit 102. Advantageously, winding WB of FIGURE 1 is al so
enployed in a retrace voltage power supply that includes a rectifier D2, a

current limting resistor R4 and a filter capacitor C2 I a supply
voltage in capacitor C2 for energizing video output %E?#ﬁé&?zadqgt shown.

A high voltage representative voltage is -devel oped at the emtter of
transistor B that is coupled to a voltage divider. The voltage divider
further includes a bleeder resistor BLEEDER 10 A control circuit 103
generates a base driveThel tvageforthsobnt then$éfstlandRideha¥fi RIGHRES, @aor m of
FI GURE 2d. A_|.gasli.n | t.a u ansi r to
begi n conducf hﬁggil)'sg%%g%gi- %d@%’&!‘gaat‘ [ g&él@oqggﬁzs.e%\;ﬁ t% ﬁat %fe)‘ \?g#]ﬁgg‘é/ “&Cr oss
resistor Rl, arf vsed o eexplain | the opeatiat cwhen dhighhgraltagee regwlatafol t age 15
Ef g;{; r1 esi swrctuﬁllg@lrilseais\afﬁm. ullfnoﬂ}iyOéése?QﬁHa%@n;c?&geT'vlqtn%rSm}u URE of
onducts at | ow beam.current or, a ul.tof” vo e uring an
i nterval 52-36 d(?f"ref—alseill'«% gfﬁ% A€, et S35 isg‘%i“f"hé!‘ Ff\li?eé‘agﬁWg imfgm
current or athecreérese timesdkbndgetoUincreass | dadiinteredbdc Lindicates! thege V3 to
advance fromgy i8nt ABFh1 2 ! S | Ny } ne t hat
corresponds t?tglngﬁ (I‘E;%“mﬁ\ be‘gdr%j 85) ﬂlgﬁﬂ) %ﬁgs{%?gw&%égﬁﬁg?gwduri ng
interval tl-tiBtegrated dnpwinding Mook flyback, dsansfarmer nf hal Interyphdeng wa

to ground potignidgligibly nagl iatclow deany duregas,Vas ahowiGiRBele FIGURHot t ed

t I nal  gf wi_ndj . . - | [ GURE 2
that 11oh 1 i b6 HErLECHCRIAN Sk AORBRTHEERNe (of Ble Gegdde’ F= 2¢
transi stor dndataneatbetweepawirdings sSWleardaWpd iafuBEGHRE i he Ag)at he

begi nni ng of relg1tr |HEGCQola EFUaHec@hrséﬂHighﬁi@?ﬂl)I FromM8dRNee28foKcYi | L1
are reflected# nﬁrhmar Wi mg[\f\li aCCO{ ing to th§¥3 0 W ndi ng rati o of
wi ndi ngs W8 ahte iie Cﬁprtéﬁ? GVeatYr 15y cAuR sintely dos the FLtach gher
rate than in vatageFhCURE cimterdof i ingerival ¢cyat left- FEpURE Qase Thee slopes
transfor F%V'C&EJH'V\?HIA%QUE&&QH? iof of3Q#t F1&u ufl?sarEhgctieFﬁin é@rbg/ea()f
primary w ndi ng 1. rrent |I r es hi gher peak va,u?ak? shagwn ‘i n
broken | i nes SHPPLY gypltages Bey @I@é@%ﬁ Haa‘aét is| gpupleddorwinding, Vi o thee

t ransf or mer - cinidplctghceurofetindihgo fWHI GHAE tR€ . rethatepeasomam! filequenoy ofir rent

12 at time t3..det.er4g ne sHQr l.Ncoi | r.ansft or mer
coupl i ng, themgf‘%f?e‘ég'engro %leshg'l g% Fﬁ)ﬂgli%ttgdt %yupﬂéaﬁg%ébéﬁ eogf _ 6 _
5 FEBRUARY 20winding Méhk ¥NeltageuBes ipomppliedchyranvoltage negwntorr6GURE 2b
and curre il inri ghtAFIn@ggﬁvgbggi}giﬁnntn@aﬁgn@qqrggplie@eﬁﬁﬁ of

transformer T1) coil ,L1 and defl e winding LHis transferred as a
e ace tor ¢ offeoNBENd IRy Blawdickn O CHOUABE | FRANIAIORg OB THGLRE 1 duri ng

the first hal fegflatesevotagadd+i ntCuvedt ib jncoehses ® repeak eamplitudpe of | of
(LI SURE B GG, ikl i, YR il il s i
of wi ndi ng WBCOMPONERt Gausing cHies nggative pertion oof current il to decrease.
25 When the negative peak of current il reaches zero, no energy is
recovered and a damper diode DQ1, coupled in parallel with
transistor Q1, cannot conduct. Excessive D.C. component may lead
to an improper operation causing deflection distortions and a
reduction of the high voltage.
30 In accordance with an inventive feature, high voltage
regulator circuit 102 includes an energy storage coil or inductor
L1, a diode D1 and a winding W3 of transformer T1 coupled in
series with a collector-emitter current path of a switching
transistor Q2 that is controlled by a control circuit 103. Diode DI
35 is conductive during a controllable portion of trace. A snubber
network that includes a capacitor C7 and a resistor R20 across coil
L1 prevents excessive ringing when diode D1 cuts-off during the
retrace interval. The waveforms of right FIGURES 2a-2e are used



10 time t5 of FIGURE 2c. Diode D1 of FIGURE 1 is then reverse biased by
retrace voltage V2 and decouples coil L1 fromw nding WB. Thus) coil L1 is
paral l el -coupled to retrace circuit 79) as long as J down-ranpi ng current

12 flows. A trace voltage VCS, devel oped across a tr | 15¢CsS
that is coupled in series with deflection w nding LHagﬁﬁéﬁgtiéHO\?ol t age

conponent that is equal to voltage B+. Thé-D.C. vol tage conponent of
voltage VCS is substantially unaffected by variation ' of the conduction
interval of transistor @2 of circuit 102. Deflection current iy is

regul at ed i nfarcxpdsinérg whieh nbimaD. éperationvof t kigh colyageentgudhtarol t age VCS

that is detegp.ngd val I S i dently of
t he operati oﬁmgpﬁhil@% V&%ﬂgag?éss%t%ﬁgg?EM% 058%&(?&% lcmrjggyrfcle with an

i nventive fe&fMleyednid fedatface Yelsrsradowgosuprly thatipgldesi acuit 102
regul at es ul rectified D2ealcwrrénwilirhnitg segdiori R4nahy affiret icagacidt €C2 i on

current iy. u | p | f I 2. caused by a
change i nybeyr;'n @%tra?neﬁ‘{]%pggg{ rrlbé)tlgggsﬁﬁ&aﬁgp#é%ﬁuﬁfeg#é{iggz%ﬁagl | ;% regul at ed
separatel y bpuiput #paphBfiers,nngtcsheMnce with another inventive feature) the
3 0 retrace frequency INCKRRSSDIGEE PopreYEh@fivel %o@%geuat | Ryl Sp&d Vil )
t3-t5 of FI GU&E ZC% too$0 ensat e for retracepwre dulation,that iIs
caused by bedR§ cgmittsr of Jtrangistars Q3rthatefs cop ttQgd YoHags 4‘?’&?&" FI GURE
2a increases Thestwitage didebdanherrinehiddshanbleedeovwrebistor BLEERERas shown
by the dj bfe%”&&\c}'?@t Whelid *163581:41&{"’ > aﬂgsé’r&{‘@é‘ VAlfigE: vAggaddi tional
coi | L1%0 Iz—lleéJIQE rod

energy transferre oduces ahi gher peak

rom
ampl tude of WANHEE Q2 haying anwaEelarEyof FICURE, 28: iodondiag 6089 & . As
a result, ofFEBREARYVI0QRat advsey ageritby QL hw degirasmdudtiAgdis vol tage U

Is smal |l er at_high a reent an he retr ti remains constant. ' At
hi gh beam curqlbaﬁ?é'}‘ ?Hgatﬁévé‘f %chrﬁg}lﬁef gw?@‘oﬁﬁgggoﬁ%gg ﬁf)rpﬂﬁ xr?ﬁi?@‘y equal
to an aver agRlalimeawfingarvak thet2t st vcdyrsadusnghtrane. n Tiiee viottagen |ine of
Fl GRE 1 oo aodf IESH RO arlts iR, ok WOUABE U Vfles) TeaReidl 001 1o
i S appr oxi mtéﬁy"’gaﬁg’l\ﬁgg %h“eor}fﬁ‘&l(g W low gFa%FP%BQ\?rlahg'lgib Koam
current. The _vbltzf@r thcdutingveerintavabg2-t0) of FIGIFREN2d] aw simewn dor selid s at
10 right Fl G{ﬁ%gﬁ&&% %ABEARE AUttt SYGN dBBRYasE" iniRNaER PR Glsdd th that

shown in left ( ]
leading edge LE of voltage V3 to advance from time t2 toward

20 time tl, as shown in broken line that corresponds to a 1.2 mA
beam current. Transistor Q2 conducts during interval ti-t6 and
clamps a voltage at an undotted terminal of winding W3 to ground
potential. A negative trace voltage V2 of FIGURE 2e at a dotted
terminal of winding W3 produces an up-ramping current i2 of

25 FIGURE 2c that flows from ground through inductor L1, diode D1,
winding W3 and transistor Q2.

- Current i2 reaches its peak amplitude at time t3, the
beginning of the retrace interval. Current i2 and the impedance of
coil L1 are reflected in primary winding W1, according to the

30 winding ratio of windings W3 and W1. Current il at right FIGURE
2b increases at a higher rate than in left FIGURE 2b, during
interval t1-t3, because the transformer-coupled inductance of coil
L1 reduces the inductance of primary winding W1. Current il
reaches a higher peak value, shown in broken lines at right

35 FIGURE 2b, than at left FIGURE 2b due to the transformer-coupled
current i2 of FIGURE 2c. The peak amplitude of current i2 at time
t3 determines the stored energy in coil L1. By transformer
coupling, the stored energy is also indicated by the difference of



Circuit 103 produces pul se-w dt h-nodul ated vol tage V3 that controls
transistor 2. In circuit 103) a |low voltage end of bl eeder resistor
BLEEDER is coupled to a filter capacitor Cl, and 1 5 via) resistor Rl) to
an emtter of a transistor @B. A biasing , network that includes a resistor
R7) a diode D4, a zener diode DS and a +@sistor R8 prowikEBRUARY 2bO2
reference base voltage of transistor B and an emtter voltage of a

transi stor Q4. A bleeder current in resistor RLis split into a greater 2 0
portion thahefp &\ksa lmgbsabace«rdcmcgrﬁegng&rrm;lem‘ mmgstzb; afg, ah f
resistor ack transforner w nding) not shown, o
transformeFLF%"E ﬁb%ﬂ‘ %ﬁgﬁ@%ck wi nding in the current path of
resistors R2, R3 and'ﬂ@ geagnedice cnar@pinvepachafatransfagoiesgTletqodb dbul se at
a term nal a}@3@efleelioR: Qrmﬂmégoﬁﬂsls FranstBfredOhs %Qeﬁtacbeéﬁ?reﬁl fiowa

[ ntegr ad ed 8{»"%294&%6”%@09 i 10; SR £ during Ui finks AR
capacitor @&f tle p'emiueeuaesmht tmt;hodotd: agaettdce Thaltagdh eV ] ofndightal | er)

o oo RTURKEE Y2 B M eI Os ygne, ) on

a beam curr .sanp I‘ESI sto e representative
vol tage VS r@mnapsurr&aﬁoégcwm ef gherpositivg |rpt=,r.ae@1 w a8¢ aWdcat dheca,

V%erefls) vmbdwaﬁ tUﬂnﬁmoéﬁt\f/ﬁﬁhﬁ oW33S Catrrm xlzoded@:e@dabwbl et ot age
variati ons beca si

ot ent 11" 08t e FAGUIRE.26), Bipds B ol gniniRE, £ pRa ey 68 Eh8

FI GURE 3b. Wy\wettaazgevolthgs VBeandlrdfmﬂtuplidmtcoill &dsftMoughdnmsﬁﬁ’ﬁors R2 R3
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its nompal r4@alR frequency increases during current i2 conduction interval,

t3-t5 of FIGURE 2c, to compensate for retrace time modulation

that is caused by beam current variations. Therefore, voltage V1

of right FIGURE 2a increases faster at high beam current than at

low beam current, as shown by the difference between the solid

35 and broken lines. The additional energy transferred from coil L1
of FIGURE | produces a higher peak amplitude of voltage V1 at
high beam current than at low beam current. As a result,



FIGURE 4 illustrates a high voltage regulator 102') enbodyi ng anot her
aspect of the invention. Simlar synbols and nunerals in FIGURES 1 and 4)
with the exception of the synmbol (') in FIGURE 4) indicate simlar itens or
functions. Series coupled 3 5 diode D1') inductor L1 @@g bkﬁqadggor @' of
FIGURE 4 are coupled to a w ndi ng W3’ Mhlfh supplies negatlve going retrace
pul ses. Wnding WB' is also used as a vottage source for a trace rectlfler
D2') for producing in a capacitor C2' a supply vol t age of 28 volts
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t
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portion) transistor ecqQnes cqpduct [ve_arid 1 sol at ack
resonant ci cAgTgnt PB%E%RMW"Z@?@B g RS generates a 230 l}/

negative going retrace pulse at a terminal 103a. For D.C. purposes,
25 the voltage at terminal 103a represents ground potential. The
retrace pulses at terminal 103a are integrated by an integration
network that includes resistor RS and a capacitor C3 to produce a
sawtooth voltage V4.
The other, and smaller, portion of the bleeder current
30 flows through transistor Q3 and through a beam current sampling
load resistor R6. A high voltage representative voltage V35
developed across resistor R6 is filtered by a capacitor C4.
Whereas, voltage V4 across resistor RS is not modulated by high
voltage variations because the emitter of transistor Q3 is at a
35 constant D.C. potential. Voltage V5 varies with ultor voltage
variations, as shown in FIGURE 3b. Advantageously, the current
that flows through resistors R2, R3 and RS reduces the D.C. level of



251 ) that includes winding W1 " and a flyback capacitance CT) from
resonant circuit 79". Hi gh voltage regulation circuit 102" is also isolated
fromretrace circuit 79", during a second portion of the retrace interval,

when di odes DHV are conductive. As a result, 5 circui -
by-passed by circuit 79" . Therefore) the efficiency %‘F&gﬁ%hﬁti@éz IS,
advant ageousl y, increased. The operati QR of the deflection circuit that

includes circuit 79") circuit 200 and circuit 251 is described in nore
detail in allowed U S. Patent Application Serial No. 722,809, filed dune 10
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havi ng & r DS ol ey iy & P St hat 1 detrm ned by a value of -
sai d i nductance and tTheansistoro@4l qirevides grotaatiorn widisablang circuit
pul se-wi dt ht i Alipths35@72Q2A V3When the bleeder current falls below
20 approximately 70% of its nominal value, transistor Q3 becomes
disable or nonconductive and transistor Q4 becomes conductive.
The current flowing through resistor R7, diode D4 and transistor
Q4 charges capacitor C4 to a higher voltage than voltage V4,
causing the sum of voltages V8 and V9 to be positive during trace.
25 As a result, transistor Q2 cannot conduct during trace and current
i2 is zero. Such fault condition can occur with a defective or
disconnected bleeder resistor. Advantageously, the protection
operation provides a soft start-up operation because the high
voltage regulator is disabled until high voltage U is equal to at
30 least 70% of its nominal value.

FIGURE 4 illustrates a high voltage regulator 102,
embodying another aspect of the invention. Similar symbols and
numerals in FIGURES 1 and 4, with the exception of the symbol (')
in FIGURE 4, indicate similar items or functions. Series coupled

35 diode D', inductor L1' and transistor Q2' of FIGURE 4 are coupled
to a winding W3' which supplies negative going retrace pulses.
Winding W3' is also used as a voltage source for a trace rectifier
D2, for producing in a capacitor C2' a supply voltage of 28 volts



3. A power supply according to Claim2 characterized in that said first
switching neans (Ql) applies said input supply 5 FEBRUARY 2003 -12
voltage (B+) across said first winding (W1 ) of said transformer (T1) for
transforner-coupling said input supply voltage to said _second w nding (WB))
during trace, to develop a trace voltage in said secoﬁEEM%YZQ%t
produces in said inductance (L1) said second w nding current (| 2). 4. A

, power supply according to Claim3 chara8terized in that said second (WB)
Wi nding is energized entirely via said transformer (T1). 5. A power supply
according to Claim 2 characterized in that said second winding current (i?2)
i's transforfﬁﬂﬂlfééuPVechfo°§&ml¢oéd vertiedli deflestion) pmplifisry Retrace. 6. A
power supplgshaeaording to Claim1l1l characterized in that said first pulse (V
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Cranst or et &‘C‘.??n'g”taer X Sssdisfion it J028) S PEIRY S BBoFring, 381 “and
wherei 2@ | easpedt aff ehchlm/fcnsnrd pra\atlcandlteecwldagmrrtagmmtlmaram:k in
accordance Vydea®R! icRAGAYCYS " it GLOHNId with respect to the circuit of
FIGURE 1. In FIGURE 5, an E-W raster distortion corrected
horizontal deflection circuit 200 is included. Similar symbols and
numerals in FIGURES 1 and 5, with the exception of the symbol (")

25 in FIGURE 5, indicate similar items or functions.

An E-W switching transistor Q11 of FIGURE 5 is
conductive and supplies a controllable amount of energy to
deflection resonant circuit 79" during a first portion of the retrace
interval for obtaining an East-West amplitude modulated

30 deflection current. Horizontal retrace begins when transistor Q1"
is turned off. Transistor Q11 is maintained conductive from a
time at the beginning of the horizontal trace interval and until a
controllable instant during the first portion of horizontal retrace .
The retrace, first portion begins at the time transistor Q1"

35 becomes nonconductive. The length of the first portion varies in a
vertical rate manner to provide East-West raster distortion
correction. Following the retrace, first portion, transistor Q11
becomes nonconductive and isolates a flyback resonant circuit



12. A power supply according to Claim 11l characterized in that said

i nductance (L1) is forned in a current path of said second w nding current
(i2) and is coupled via said transformer (T1) to said retrace resonant
circuit (79) to vary a retrace resonance frequency of sal d r§%ﬁ8§ r esonant
circuit in accordance with said beam current (i ggAM 3 o]
conpensate for retrace tine nmodul ation tA&- is caused by a variation of
said beamcurrent. 13. A power supply according to Claim1l characterized in
that said second sw tching nmeans r| ses a two-termnal
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defl ection winding, during a deflection cycle) and a first pulse (V1) in
said first winding of said transforner, during retrace; characterized by an
energy storage inductance (L1) coupled to a second wi nding (W8) of said
transforner) such that said input supply voltage is transformner-coupled
fromsaid first winding to said inductance, during trace, to store nagnetic
energy in said inductance for generating fromthe stored nmagnetic energy in
sai d i nductance a second pulse in said second wi nding, during retrace, both
said first and second pul ses being transforner-coupled to a load circuit
(ANODE) via.said transforner for generating one of a regulated | oad voltage
(U and a reqgulated load current in said load circuit that is regulated in
accordance with said second pulse. .A,.Al.AIl.AA .A@
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: signal and coupled to said deflection winding and to said

transformer for generating a deflection current (iy) in said

deflection winding, during a deflection cycle, and a first pulse (V1)

in said first winding of said transformer, during retrace;

a pulse-width-modulator (103) responsive to a control
signal (V4) for generating a pulgc-width-modulatcd signal (V3)
that is modulated in accordance with said control signal;
characterized in that

second switching means (Q2, D1) responsive to said
pulse-width-modulated signal and coupled to a second winding
(W3) of said transformer for generating a second pulse in said
second winding, during retrace, that is modulated in accordance
with said modulated signal, both said first and second pulses
being transformer-coupled to a load circuit (ANODE) via said
transformer for generating one of a regulated load voltage (U) and
a regulated load current (iggapMm) in said load circuit.

2. A power supply according to Claim 1 characterized
by, an inductance (L1) coupled to said second winding (W3) to
form a current path for producing a current (ip) in said second
winding having a rate of change, during trace, that is determined
by a value of said inductance and that is modulated in accordance
with said pulse-width-modulated signal (V3).

3. A power supply according to Claim 2 characterized
in that said first switching means (Q1) applies said input supply
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voltage (B+) across said first winding (W1) of said transformer
(T1) for transformer-coupling said input supply voltage to said
second winding (W3), during trace, to develop a trace voltage in

said second winding that produces in said inductance (L1) said
second winding current (ip).

4. A power supply according to Claim 3 characterized
in that said second (W3) winding is energized entirely via said
transformer (T1).

5. A power supply according to Claim 2 characterized
in that said second winding current (i) is transformer-coupled to

said load circuit (ANODE), during retrace.

6. A power supply according to Claim 1 characterized
in that said first pulse (V1) is transformer-coupled to a high
voltage winding (W2) of said transformer (T1) and wherein a
rectifier (DHV) is coupled to said high voltage winding for
generating from said first pulse an ultor voltage (U) and a beam
current (igAM)-

7. A power supply according to Claim 6 characterized
in that said pulse-width modulator (103) is responsive to one of
said ultor voltage (U) and a current (iggap) that flows in said high
voltage winding for regulating said ultor voltage in a feedback
manner.

8. A power supply according to Claim 1 characterized
in that the modulation of said pulse-width-modulated signal (V3)
does not affect said deflection current (iy).

9. A power supply according to Claim 1 characterized
in that said input supply voltage (B+) produces a current (il) in
said first winding (W1) of said transformer (T1) to store magnetic
energy in said transformer, during trace, the stored magnetic
energy replenishing energy losses in said retrace resonant circuit
(79) and in said load circuit (ANODE), during retrace.
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O l(l) A power supply according to Claim 1 characterized

by, an inductance (L1) coupled to said second winding (W3) of
said transformer (T1) for conducting in said inductance a ramping,
second current (12) having a peak amplitude that is modulated in
accordance with a beam current (iggaMm), Wherein said second
switching means (Q2) decouples said inductance from said
transformer during a first portion (t5-56, Fig. 2b) of a retrace
interval (t3-t6) and couples said inductance to said transformer
during a second portion (t3-t5) of said retrace interval and
wherein a length of each of said first and second portions varies in
accordance with said beam current (iggam).

12. A power supply according to Claim 11
characterized in that said inductance (L1) is formed in a current
path of said second winding current (i2) and is coupled via said
transformer (T1) to said retrace resonant circuit (79) to vary a
retrace resonance frequency of said retrace resonant circuit in
accordance with said beam current (iggap) in @ manner to
compensate for retrace time modulation that is caused by a
variation of said beam current.

13. A power supply according to Claim 1 characterized
in that said second switching means (Q2, D1) comprises a
two-terminal recufter (D1).

14. A power supply according to Claim 1 characterized
in that said pulse-width modulator (103) is responsive to one of
said load current and voltage (U) for varying a pulse-width of said
modulated signal (V3) in accordance with one of said load current
and voltage.

15. A power supply according to Claim 1 characterized
in that said deflection current (iy) is regulated in accordance with
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said input supply voltage (B+) and is unaffected by the
pulse-width modulation.

16. A regulated power supply for a video display
apparatus, comprising:

a retrace resonant circuit (79) that includes a
deflection winding (LH);

a flyback transformer (T1);

a source (66) of an input supply voltage (B+) that is
developed in a first winding (W1) of said transformer, during
trace;

a source of a synchronization input signal (base of Q1)
at a frequency that is related to a deflection frequency;

first switching means (Q1) responsive to said input
signal and coupled to said deflection winding and to said
transformer for generating a deflection current (iy) in said
deflection winding, during a deflection cycle, and a first pulse (V1)
in said first winding of said transformer, during retrace;
characterized by

' an energy storage inductance (L1) coupled to a second
winding (W3) of said transformer, such that said input supply
voltage is transformer-coupled from said first winding to said
inductance, during trace, to store magnetic energy in said
inductance for generating from the stored magnetic energy in said
inductance a second pulse in said second winding, during retrace,
both said first and second pulses being transformer-coupled to a
load circuit (ANODE) via said transformer for generating one of a
regulated load voltage (U) and a regulated load current in said
load circuit that is regulated in accordance with said second pulse.



