1 POAER SUPPLY This invention relates to a power supply-$es.a f®7 ample, a
t el evi si on apparatus with high voltage stabilization. 5 I n

tel evision receiver or nonitor circuits, the ultor accelerating potenti al

or high voltage for a picture tube is, typtcally, derived by rectifying a
retrace pul se voltage devel oped in a Ry Yyprds W ndi ng horizontal out put
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have a better sFaBBTISESd2ohorizgatal deflection yoinding do rabdace eARaGiiPThapder
di splay performangacevewitche esthprisinyeamdampeanidiode bandhi resszomabeoutpht
may be furttﬁer Pesi r.agl e to have the ultor voltage adjustable to the

maxi num per1 ssHA e, taki ng into account 35 the x-radiation limt,
to obtain high brightnesslattypicabdelevisionen¢ceimer ditauits,orasten shze tisr spot

size. US. PateffydiRely* propofiibnal" thbthd AFuare’ rdctof 2 Slitor accelerating
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 lead to reduced
\ 25 performance. The reduced performance is manifested by
undesirable raster size variations, reduced peak brightness and
poor focus at high beam currents.
Because of the advent of, for example, very large
picture tubes having increased resolution capability and the
30 advent of high definition television, it may be desirable to have a
better stabilized or regulated ultor voltage so .as to obtain better
display performance over the entire beam current or brightness
range. It may be further desirable to have the ultor voltage
adjustable to the maximum permissible value, taking into account
35 the x-radiation limit, to obtain high brightness at low beam
current and, therefore, a better spot size.
U.S. Patent No, 4,728,868 in the names of Ishikawa et
al., entitled "A High Voltage Generating Circuit" (the Ishikawa et



al ., entitled "A H gh Voltage Generating Crcuit” (the Ishi kavva et
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frequency and a first flyback resonant circuit. A first switching

20 arrangement responsive to the input signal and coupled to the
first flyback resonant circuit generates a periodic, resonant first
flyback pulse voltage that is developed across a high voltage
winding of a flyback transformer. A second switching
arrangement reésponsive to a control signal and coupled to a

25 second flyback resonant circuit generates at a first terminal of the
high voltage winding a periodic, resonant second flyback pulse
voltage at a controllable amplitude that is applied in series with

~ the first flyback pulse voltage. The start of the second flyback

pulse voltage leads that of the first flyback pulse voltage. A high

30 voltage pulse, developed from a voltage at a second terminal of
the high voltage winding, has an amplitude that varies in
accordance with the amplitude of the second flyback voltage. A
control circuit generates the control signal to vary the amplitude -
of the second flyback voltage and, thereby, to vary the amplitude

35 of the high voltage pulse.

In an embodiment of the invention, the second flyback

pulse voltage has a pulse-width that is larger than that of the first
flyback pulse voltage. The first flyback pulse voltage occurs when



of the second flyback voltage and, theteby, to vary the anplitude 3 5 of
the high voltage pulse. In an enbodi nent of the invention, the second
flyback pulse voltage has a pulse-width tigat is larger than tR@GA 86,02he
first flyback pulse voltage. The first flyback pul se voltage occurs when
3 RCA 86, 021 the wi der, second flyback pulse is at its
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Transfornmer T2 has a secondary W n oprng a vol t age
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High voltage stabilization circuit 102 includes a
switching transistor Q2, respomsive to a horizontal rate drive
signal HORDRIVE, a retrace capacitor C3 and a primary winding
20 Wa of a transformer T2. Transformer T2 has a secondary winding
Wb for developing a flyback voltage V3 between terminals A and
B. Winding Wb is coupled at terminal B in series with a tertiary,
high voltage winding W2 of a flyback transformer T1. Winding
W2 is formed by, for example, four winding segments that are
W 25 coupled in series via diodes D3 that form a split diode
arrangement, in a well known manner.
A switching transistor Q1 of deflection circuit 100, also
responsive to horizontal rate drive signal HORDRIVE, generates a
horizontal rate flyback or retrace voltage V1 in a deflection
30 retrace or flyback resonant circuit 79 that is coupled via a
- . primary winding W1 of transformer Tl to winding W2 to form a
2 horizontal rate retrace or flyback high voltage V2 in winding W2.
High voltage V2 is equal to the sum of the retrace pulse voltages
) in each of the four winding segments of winding W2. The
35 waveform of voltage V2 that is shown in the FIGURE would have
been obtained across wmdmg W2 had a diode split arrangement
-were not utilized but, instead, a rectifying diode had been coupled
between an end terminal C of such winding W2 and-an ultor



30. retrace or flyback resonant circuit 79 that is coupled via a primary
wi nding W of transfornmer Tl to winding W2-to forma horizontal rate
retrace or flyback high voltage V2 in w gding W2. High volt g \%0231 equal
to the sumof the retrace pul se voltages in each of the four W ndi n
segnents of winding W2. The 3 5 waveform of voltage V2 that is shown I n
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coupled to V\nndlngV\ba rs as flyb voItaeVS across w ndi ng W
that is in series with g@ﬁﬁg@tm; cirhit 5 \)’QP‘“‘at $ as an energy

flywheel. When transistor Q2 is conductive, an increasing ramp
current i; flows through winding Wa and stores energy in winding
Wa. When transistor Q2 is switched off, the stored energy is
20 transferred into retrace capacitor C3 and develops a retrace ~
voltage V4 across capacitor C3 and across winding Wa that forms
with capacitor C3 a flyback resonant circuit 78. Voltage V4 is
transformer coupled to winding Wb and appears as flyback
voltage V3 across winding Wb that is in series with retrace
25 voltage V2. ' )

In accordance with an inventive feature, a flyback
interval t; of voltage V3 is substantially longer than a deflection

retrace interval t; of voltage V2. For example, the deflection
- retrace time. ty may be 11.6 microseconds, corresponding to
30 retrace resonance frequency of 44 KHZ. In contrast, the flyback
interval t; of voltage V3 may be 24 microseconds, corresponding
to flyback resonance frequency of 20.8 KHZ. ‘
Signal HORDRIVE is coupled to a gate electrode of
transistor Q2 via an inverter stage that includes a transistor Q3
35 and resistor R60, R61 and R62. The storage time m ‘transistor Q1
is, for example, 6 microseconds; whereas, -the storage time of the
combination of transistor Q3 is substantially smaller becausé of a
smaller peak collector current in transistor Q3. Therefore, the



In accordance with an inventive feature, a flyback interval ta of voltage
V3 is substantially |onger than a deflection retrace intervahldA of vol tage
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by a negative oop o con
: picture tubc Ultor voltage U is proportional to the peak value of

the sum of retrace voltages V2 and V3. That peak voltage is
20 controlled by control circuit 103. Ultor voltage U is held constant
by a negative feedback loop of control circuit 103.

Control circuit 103, embodying another aspect of the
invention, includes a differential amplifier 104 having an
inverting terminal that is coupled to a reference voltage VZ

25 developed in a zener diode Z. A noninverting input terminal of
amplifier 104 is coupled to a low end of bleeder resistor R2 via an
adjustable resistor R63 that is used for adjusting ultor voltage U.
An output terminal of amplifier 104 is coupled via a signal
inverting stage 64 that includes a transistor Q4 and resistors R65,

30 R66, R67 and R68. The collector of transistor Q4 is coupled to the
base electrodes of transistors Q5 and Q6 operating in a push-pull
manner as emitter followers. Voltage Vcont is developed at a
junction terminal 69 between the emitters of transistors Q5 and
Q6. A filter capacitor C70 is coupled between terminal 69 and

35 ground. A change in ultor voltage U will produce a corresponding
change in voltage VconT in_a'negative feedback manner to vary
the peak amplitude of voltage V3 that stabilizes ultor voltage U.



Control circuit 103, enbodyi ng another aspect of the invention, includes a
differential anplifier 104 having an inverting termnal that is coupled to
a reference voltage VZ 25 devel oped in a zener diode Z A noninverting
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application q'rl°3656 .3 derived from this application.




application [err] derived fromthis application. 7

86,021 CLAIMS: 1. A high voltage power gupply for a vi den@ﬂq?gmys
conprising: a source of an input signal at a frequency that is reldted to a
defl ection frequency; a first flyback resonant circuit that includes a
defl ection wi ndeZ#IM5¢i rst switching neans responsive .to said input signal
and coupled to said first, fl 8 lih onant circuit for generating
resgpant first flyback pdl-seAv Blg %ﬁgeappﬁ@ﬁum}'tﬂ%‘ta |V§d¢‘éI%9R?JaE“(§,a
def I'ecti on frequpﬁsiﬁ*g%t S devel oped across a high voltage wi nding of a
fd yback transformer; a second f A ﬁgack .resonant CI [ Cui.t ; seconamsiw t chi ng

S

means responsive to said®¥ ABYEC inppt Signaleat &, frequency. B yback
resonant circurelated twererdeflention rfeeqvmem!y,second flyback pul se voI tage at

a frequency that is rel ate q
control | abl e anplitude, tsaa?{c}'g e@%‘?%% idt {géﬁv ageglgl g appl led in

series with sadeflection f wimdidig; pul se voI tage to produce a high vol tage
pul se that is coupled tofﬁ@tedv?ﬁéﬁﬁ%etﬁéatﬁk GRSpOIve Ao Lsa® fipden

anpl i tude that i cor dang of said first and second flyback
ptrJrIp se vol tages? éuﬁﬂ“[’ tq §3é§d¥m g@ggcg} rea?O&WErF‘fﬁH‘Eef%Gf g%%‘?"&"é‘@c&nd

fl Iyback l[l);J| se yesdreane ﬁcwﬂybwkorpuﬂse avoleagt g adgegc énsyul thati rsstretdtydgack
Cecond 11 yback Gt HAGHSE sty shaf if NicvlpPd ferdF 4 High, So18° . o
hi gh vol t age pwmdmg ofA mlﬂnbadtttagmsfpom supply according to Claim1
further conprising, rectigf 'sﬁ&oﬂa} ?bﬁﬂ&’p}eﬁgnﬁﬁt Stfii‘(qu gh vol tage w ndi ng

fo enerating a rectified I's coupl’ed .to an ultor
el ectrode of said cat hod&C¢Q t%gchm& emﬁa%sﬁlwseemlm te saidi input signal

responsive to afdi doapldd ftoedaid gbcmlltﬂgaaélerreséhunﬂgnﬁanﬂ foFP geherhtingof
said second flxbzrié:sl%n\ﬁ?llttsae%eon%u lffyebac?c puTse voltage at a frequency that is
related to said deflection frequency having a controllable.
amplitude, said second flyback pulse voltage being applied in
series with said first flyback pulse voltage to produce a high
voltage pulse that is coupled to an electrode of a cathode ray tube
having an amplitude that is in accordance with a sum of said first
and second flyback pulse voltages, such that a leading edge of a
given pulse of said second flyback pulse voltage occurs prior to a
leading edge of said first flyback pulse voltage; and
a control circuit for varying said amplitude of said
- second flyback pulse voltage in a manner that varies said
amplitude of said high voltage pulse.

2. A high voltage power supply according to Claim 1
further comprising, rectifier means coupled to said high voltage
winding for generating a rectified high voltage that is coupled to
an ultor electrode of said cathode ray tube wherein said control.
circuit is responsive to. said rectified high voltage for varying said

~ amplitude . of said second flyback voltage pulse in a negative
-feedback manner when said ultor voltage varies to stabilize said
rectified high voltage.
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-f eedback manner when said ultoF voltage varies to stabilize said rectified
hi gh vol t age. 8 RCA 86, 021 3. A high Vﬁbﬁ%%dﬁwer
supply according to Claim1 wherein said deflection w nding conpltises a
hori zontal deflection vvi nding. 4. A high voltage power supply according to

Claim 1 wherein said gly r gthat
Is coupled to said fir5t ?fw}ﬁgﬁ Qgﬁégé ﬁw@??@@&}g@o@%%ﬁ@ EI gh ..

vol t age wi ndwhgrmmsmé eéeﬂe@twm wigdinighciomprises; 4 chorizontak deflectionr ners
S. A power syhnhy, gccordl ng to daim1l wherein said flyback resonance =~

frequency of sal econd flyback resonant circuit is substantially |ower
than that of said first flyback resonant circuit 6. A power supply

according to O aim 1 wier & rhighi doftagé;tp@ﬁéi‘ sepplyd abboidiek 1ouCleinyof t ages
are produced n_w ndi n are neticall arat ed .ein said
Aol Tt ude. of "HREIR, qaid o ByBRek S HansEofitet pinas e RO
aﬁcond f I ybathiat pisl s:oup&d age said firspdflgbackielspnant @irtiuiy and GVkenrein
erein sai i LS OLJART IS
dszﬁhggrgﬁ {ﬁ@@‘gﬂé’“d»@ﬁdrigg ﬁﬁ@'r{%gé 4Ster Bkﬁ’%i&:&xh N3k 418!

magnetical l'y_cou resonant” circul wherein a
wi ndi ng of aflybeskd wapskImET.ansforner is magnetically coupled to said
second fl yback resonant circuit and wherein said w ndings of said first and

second fl yback transfogmairﬁ are 'couBI fd i n afri es ;(Slai)r g at, a term nal
of one of said w ndi ngs: sdt PHVGh SUBPYLFECPIFIRg 1, m { whergin saidy i nput
terminal of flybacgk resonageer éigueney bﬁrsgdnseabhdgﬂgrbaektrésocm\nhl gh
vol t age at ag p rIQ f |.d C ply -
accordi ng to mwl s&ﬁg@&?@l%llgaﬁé@cg{;]a ttbmog@ks% serlg\e\(l)ﬁ?%%égphas a pul sv
wi dt h t hat mcsmagér citgat.- t hat of said first flyback pul se voltage. 9. A

power supply according to Caim8 wherein a peak of said first flyback

ul se voltage occurs after a rate of
P J 6. A power supply according to Claim 1 wherein said

first and second flyback pulse voltages are produced in windings
that are magnetically separated and wherein said amplitude of
high voltage pulse is equal to said sum of said first and second
flyback pulse voltage.

7. A power supply according to Claim 1 wherein said
high voltage winding of said first flyback transformer is
magnetically coupled to said first flyback resonant circuit,
wherein a winding of a second flyback transformer is _
magnetically coupled to said second flyback resonant circuit and o/
wherein said windings of said first and second flyback
transformers are coupled in series to produce at a terminal of one
of said windings said high voltage pulse that is coupled to an input
terminal of a high voltage rectifier for generating a rectified high
voltage at an output terminal of said rectifier.

8. A power supply according to Claim 1 wherein said
second flyback pulse voltage has a pulse width that is larger than
-that of ‘said first flyback pulse voltage.

9. A power supply according to Claim 8 wherein a
peak of said first flyback pulse voltage occurs after a rate of

-
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9 RCA 86, 021 change 0f said second flyback pul se voltage
has becone snaller to prevent a phase perturbation between said first and
second pul se voltages fromaffecting said ubtor voltage. 10. gcRigdioyp! t age
power supply for a video apparatus, conprising: a source of an input signal
at a frequency that is related to a deflection frequency; a retrace

resonant ci r clichah B! of NGl I8 che9iy 10K BRI %’lﬁée hh§ Fecophd Sier"3"s

re onsi ve to sal |nput S| g a an COUp to sal retrace reson
circtit for gelSPYERh@ Phase RETHIrbaHeBnbetween r3aid firstand) se5£98 tIP&‘tlSQS

devel oped acroa&,lgg@sgﬁ-oml hﬁ@emygndamg gntmavblmgapk transforner; a flyback
resonant circuit; second sw tching neans responsive to said |nput si gnal

and coupled to said flyback resonant circuit for generating a periodic,
resonant flyback pul se valQ.agA digh veltage|povxdre sapplyi forda video appmpjs',ed
In series withé:"bq.l.l éace pul se voltage to produce a high voltage pul se
that is coupled 1o ePectrode of a cathode ray tube having an anplitude
that varies in accordanceﬂ \SOUFCe quanompymigne{laacﬁe fmmxmcybm ul se

vol tages, a gi tgrated! &8 @fdéﬁééhéﬁztf@ggeﬂ se vol tage occurri ng after a
rate of change in a correspondi ng 'sai d flyp qigflgm se, vol t age has

become smaller to prevent? JRHdge WB&t‘F'éﬁ“lltnﬂE?él 58 &diQhy) t age
from af f ecti ng windHalg;anpl i tude of said high voltage pulse; and a control

o ot <0 T, IR oA AL A
vol t age pul se. and. couplesh tooisaichgetracer resopghy ditcuit fordgonesatingataus,
?F%LE' Pgsonaij&'&fcﬁc Ofre%néﬂ'tp‘ﬁ-.trib&“ﬁﬁlsét vBltage Sthat" RIUEYeYopel Tdcrdss a
high voltage winding of a flyback transformer;
a flyback resonant circuit;
second switching means responsive to said input signal
‘and coupled to said flyback resonant circuit for generating a
periodic, resonant flyback pulse voltage at a controllable
amplitude that is applied in series with said retrace pulseé voltage
to produce a high voltage pulse that is coupled to an electrode of a
cathode ray tube having an 'amplitude that varies in accordance
with a sum of said retrace and flyback pulse voltages, a given
pulse of said retrace pulse voltage occurring after a rate of change
in a corresponding pulse of said flyback pulse voltage has become

p smaller to prevent phase perturbation in said retrace pulse
voltage from affecting a peak amplitude of said high voltage pulse;
and

a control circuit for generating a.control signal that is
coupled to said second flyback pulse voltage in a manner that
varies said amplitude of said high voltage pulse.

¥ 11. A high voltage power supply for a video apparatus,
| ~ comprising: |
- ' a source of an input signal at a first frequency;
a first flyback resonant circuit;

—_—
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10 RCA 86,021 first swi tching neans responsive to said

I nput signal and coupled to said first flyback resonant circuit for
generating a resonant first flyback pul se voltage at a frequency that is
related to said first frequency that is ggvel oped across a RiGg 86¢d02lage
wi nding of a flyback transfornmer; a second flyback resonant circuit; second
swi tching neans responsive to said input signal and coupled to said second
flyback resonant ci rcwﬁirs‘tosw@ehﬁigtmeena responsive s@csmd inpiackgnull Seyw

Cont ror 1 abl o A EOED t@ifSﬁliéif%W?ﬁ@%ﬁé%%ﬂ?“ L e 38 SRRt P 1 -
series with gesondnt first | fipback pulse voltageeatt a freghencya tlivitghs \mlatege _
pul se that i $,CQNY kst Ofré@u&{g%aaﬁqs %devt1GpEd %trosVa tHRR VBMLPS

anplitude that, s i1 n accor sumo Irst dnd secg d fbeack’?
pul se vol t agexindinghof hat flybagkqtragstargersr a gi ven pul se of said second

flyback pul se vol tage ofciecondr ﬂybabk fedonagt ngrgﬁlge of said first flyback
pul se voltage; and a control, cirLC t ude of .said

D econd Tl vaaei Soi 2 CotchBd Swihibe Searnate s’ 48 Reid SRPuiEe s i o
hi gh vol t age and Toupléd td paidrsesondl fiybabkt resionahnt yciscuitefori gleaérating

dencr 020 v D kSl AU s, gl RGBT 1
related to said first frequency havmg a controllable amplitude,
said second ﬂyback pulse voltage being apphed in series with said _
first flyback pulse voltage to produce a high voltage pulse that is "/
coupled to an electrode of a cathode ray ‘tube haviri_g an ampliiude
that is in accordance with a sum of said first and second flyback
pulse voltages, such that a'leading edge of a given pulse of said
second flyback pulse voltage occurs prior to a leading edge of said
first flyback pulse voltage; and
. a control circuit for varying said amphtude of said
second flyback pulse voltage in a manner that varies said
amplitude of said high voltage pulse.

12. A power supply substantially as
hereinbefore described with reference to the drawing.

13. A video apparatus comprising a power o/

supply according to any preceding claim.
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