POVNER SUPPLY 2273427 This invention relates to a power
supply for, .for- exanple, a television apparatus wth high voltage
stabilization. 5 In television receiver or nonitor circuits,
the ultor accelerating potential or hi gh voltage for a picture tube is,

typically, derived by rectifying aﬂo%éﬁgéﬁ L€ vol tage devel oped | n46_12
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inversely proportional to the square root of the ultor 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 51ze vanatxons, 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 petformance ever- the entire beam current or brightness
L ' 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.




current and, therefore, a better spot size. - 2- RCA 86021 DIV
A According to the invention, there is provided a high voltage power supply
for a video apparatus, conprising: a source of an input si gnal at a
frequency that is rel ated to a deflection frequency;_a first 5 flyback
resonant circuit; a first flyback trandTormer; firstRShi%eMhPhéahs - 5
responsive to said input si gnal and coupl ed to said first flyback resona‘ﬁh

circuit for generati er i re.sona | rst fI back uI S oltage
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wi ndi ng of_ Said second flyback transforrrer sai'd, second w ndlgf of _said

second f| &St switahdne means, Feshansive te Faid IRBYE Sign g®ndol t age
Wi ndi ng t @oupl@d tadish fiatst sarym]eecesmaﬂtecbmmdwgﬁoﬁ hi gh vol tage

pul se that_is pl ed to_an tor_electro t t ube, having
an anpl i t@c?é’elrﬁ%l%ﬁ @?Hﬁ?‘t}f ﬁ?&a% ?ﬁ' ??F% f)l%{% anpl i tude of
sai d secomb]l’ﬂagaad:lhamlnsaglemlloggd annbsks@h/ighzmﬂmewmdﬂngl ng a beam
curr [ aﬁ&%& haty 3%5]% coupled via said
secon ng o ﬂjﬂg secon y ac tran %é!?rd]efé%é o said first
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enerating ,at_.,said second termn ntrol vol tage '
g | gn.nda.%g of sa%.% second %ly%ac?c transforme ta or generat:.ng

a periodic, resonant second flyback pulse voltage, which , o/
15 overlaps in time with said first flyback pulse voltage, '
at a controllable amplltude at a second wind1ng of said
second flyback transformer, said second w1nd1ng of said
second flyback transformer be;ng coupled in series with
said high voltage winding to'producetacross'said series
20 coupled windings a high voltage pulse that is coupled to
an ultor electrode of a cathode ray tube, having an
amplitude thatgvaries in accordance with said _
controllable amplitude of said second flybaok'voltage
pulse, said high voltage pulse producing a beam current
25  in said ultor electrode that is transformer-coupled via
said second'winding of said second flyback transformer o
back to said first winding of said second flyback
transformer; and means coupled to a second terminal of
said first winding of said second flyback transformer for.
30 generating at said second terminal a control voltage at a

controllable magnitude to control said amplltude of said ' K
second flyback pulse voltage, said control voltage _ o
generating means forming a low impedance at said second kN

- terminal with respect to said transformer-coupled beam
35 current to prevent said transformer-coupled beam current
from reducing a voltage range that said control iroltage
can assume.



controll able magnitude to control said anplitude of said second flyback
pul se vol tage, said control voltage generating nmeans formng a | ow
i npedance at said second termnal with respect to said transformner-coupled
beam 35 <current to prevent said transfornmer-coupled beamcurrent from
redum ng a voltage range that said congrol voltage can asR@A. 86,023

6,021 DIV A In an enbodi nent of the invention, said conbaw avol t age
generatl ng nmeans conprises a pair of transistors coupled in a push pull

manner to sai d second :trerarﬁ Nahbe 1 ddrits to Vi #igk NDnWén 8o, S@&Qd'dcéhﬂPéﬁk
transf or ner. The sole FIGQURE jllustrates ahorlzo
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vol tage st atfircuis: with @lter ivoltage stabiligaton, embedying,an, aspseti t(d‘_“ e,
responsi ve tigvedtdéhzontal rate drive signal" HORDRI VE, a retrace capacitor
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correction and component values, which are not relevant for
W, explaining the invention, are omitted from the FIGURE.
High voltage stabilization circuit 102 includes a
15 switching transistor Q2, responsive to a horizontal rate drive
signal HORDRIVE, a retrace capacitor C3 and a primary winding
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,
20  high voltage winding W2 of a flyback transformer T1. Winding
W2 is formed by, for example, four winding segments that are .
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
25 responsive to horizontal rate drive signal HORDRIVE, generates a
horizontal rate flyback or retrace voltage V1 in a deflection
retrace or flyback resonant circuit 79 that is coupled via a
primary winding W1 of transformer T1 to winding W2 to form a
horizontal rate retrace or flyback high voltage V2 in winding W2.
’ 30 High voltage V2 is equal to the ‘sum of the retrace pulse voltages
in each of the four winding segments of winding W2. The.
b waveform of voltage V2 that is shown in the FIGURE would have
"been obtained acrb_s's'_ winding W2 if a diode split
arrangement had not been utilized but, instead, a
35 rectifying diode had been coupled between an end
terminal C of such winding W2 and an ultor -



A switching transistor QL of deflection'circuit 100, also 25 responsive to
hori zontal rate drive signal HORDRI VE, genefates a horizontal rate flyback
or retrace voltage V1 in a deflectiop retrace or flybackcpeggrgnt circuit
79 that is coupled via a primary winding W of transfornggvIa to w ndi ng W2
to forma horizontal rate retrace or flyback high voltage V2 in w ndi ng\\
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Stabxhzauon circuit 102 operates as an energy
flywheel.- When transistor Q2 is conductive, an mcreasmg ramp
current i; flows through wmdmg 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 capaertor 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. _

' _ 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 in tran51stor Ql

' is, for example 6 microseconds; whereas, the storage time of the
transistor Q3 is substantlally smaller because of a
smaller peak collector current in transistor Q3. Therefore, the




current [err] flows through winding Wa and stores energy |n wi ndi ng V.

When transistor ‘@@ is switched off, the%stored energy is % %éﬂarred

into retrace capacitor C3 and devel ops retrace voltage
- capacitor C3 and across winding Wa that fornms with capacitor fl yback
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.that is indicative of the level of ultor voltage U. Bleeder resistor
R2 provides a focus voltage and a. Grid 2 voltage, not shown, to the
picture tube. 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 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 R635,
30 R66, R67 and R68. The collector of transistor Q4 is coupled to the
base electrodes of trapsistors Q5 and Q6 operating in a push-pull
manner as emitter followers. Voltage VognT is developed at a
junction terminal 69 between thé emitters of transistors QS5 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 i.n_'voltage VconTt in a negative feedback manner to vary
the peak amplitude of voltage V3 that stabilizes ultor voltage U.



10 current variations will not cause & significant change in ultor voltage
U A control circuit 103 of circuit 102 provides an enerrgl ZIGJ%ZDC vol t age
‘[err] that controls the anplitude of pulse * voltage V& 1 The | evel
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bl eeder resistor R2 that is indicative of the level of ultor voltage U\.f
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enmi t0er fol | owers. TENSARLOCOQS | sigie\eaprakle at°g jERE¥eRE terminal 69
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Attention is invited to Patent Appllcat:.on GB~-
A-2243751 from which this application is d_er:.ved.



TOR of .the p| cture tube current [érr] is transforner-coupled back to
vm nd| ng m ﬂ"’m ﬂl’lﬂm pposité direction to the arrow 5 associated with
current - coupl ed cuLgent i BEAM tends {@aC88H9¢ PP Ci t or

~ C70 and to rrake vol t dge *VCONT at terminal 69 nore positive. It may beé
‘desi rabI e to enable voltage VCONT to becone as |ow as zero volts at the

hi glrr‘beam curresilaT: as to maintain a large regulation range. 10
Transistor Q™ 1S capable of current sinking transformner-coupled

current J[err]. Therefore, the vol t age range  of vol t age [err]
can be as low as zero volts_at the high beam current. transjstor @
been eli m' nat ed t hele r afshighreroleage iRowere suppl feng apparyflife caused
vol t age V| ‘;E' positive at such high beam current. By enabling voltage

'VCONT to bec low. as zero volts the ul at.i on ranq
.advant ageousl y, i ncﬁeégt!ﬁ'-"e t 8¢ input; signa ‘{% %[}#I cation GB-
A- 2243751 rblapéd ) Ci.’l déﬂécﬁ@ﬂ' ﬁ@qbbﬁ i.s derived. CLAI MS: 1. A high

vol tage power supply for a.v arat Us., _comprising: a source of an
i nput 3si gnal at a frae ixst {1y, k’ﬁﬁﬁ T&SONIALQITCUE: 5 deflection frequency; 5

a fi rrs]t flyback resanefigstCifiybsick teandformierf|yback transformer; first

swi tching means resp S|vet sai d i nput- signal and j(d first
fl yback resonant ci r&ﬁ?tt swife q’d@ g Ies i s%é‘!pi@ﬁ*t ?} flyback
pul se vol tagd ddppled stalesaid ofiest ffybackcmazmanthctgcultofmagenmaﬁnggaof sai d
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wi ndivog of acraiss achighd voltagec winding m ffybaek ctransfoymerper i odi c,
a second flyback transformer,
\_ second switching means responsive to said input signal

and coupled to a first terminal of a first winding of said second
flyback transformer for generating a periodic,
15 resonant second flyback pulse voltage, which
overlaps in time with said  first flyback pulse
voltage, at a controllable amplitude at a second
winding of said second flyback transformer, said second winding
of said second flyback transformer being coupled in series with
20 said high voltage winding to produce across said series coupled
windings a high voltage pulse that is coupled to an ultor electrode
of a cathode ray tube having an amplitude that varies in
accordance with said controllable amplitude of said second flyback
: voltage pulse, said high voltage pulse producing a beam current in
~ 25 said ultor electrode that is transformer-coupled via said second
winding .of said second flyback transformer back to said first
winding of said second flyback transformer; and
means coupled to a second terminal of said first
P winding of said second flyback transformer for generating at said
30 second terminal a control- voltage at a controllable magnitude to
control said amplitude of said second flyback pulse voltage, said
control voltage generating means forming a low impedance at said
second terminal with réspcct to said transformer-coupled beam
" current to prevent said transformer-coupled beam current from
35 reducing a voltage range that said control voltage can assume.



ant seco flyback pulse voltage, which overlaps in tine
W th saj ck pul se voltage, at a controllable anplitude at a
secoM‘@ second flyback transformer, said second w nding of
- said u‘ly‘back transforner being _coupled in series with 20 sai d hlgh
vol tage winding to produce across salﬁ series coupl ed #FAdPAGITaDAVgA '-\':._
voltage pulse that is coupled to an ultor el ectrode of a cathode ray tub€:i:
having an anplitude that varies in accordance with said controllable '
anplitude of said second flyback voltage pul se, said high voltage pul se

produci ng a beamcurrent in 25 said ultor electrode that is
transforner-coupl ed via said second wi nding of said second fl yback

i oo e o aEoweat supply Afosfaing fb R L WGkl 20T LTT
f1 yback tlr ansf or mer #ﬁgﬁ gﬁ@& ung '&P%.%pmonses5@cm ofrminal a control
vol t aget2ASSteLs coupl |m raagpuslm?ll Qn,ﬁﬁﬂéf Qb 5.’r,ﬂi(‘lj REBhY! il S2! d

second of yswidkfipsd SPindzhp 29 sagal %r@ymvo X 9‘;&?;22!{ n'?o sginfi

formng a | ow i npedance t sal
transf orner-coupl ed beam current to prevent said transfor mer - coupl ed beam
current from 35 reducing a voltage range that said control voltage can
assurne. - 8- RCA 86021 DIV A 2. A power supply according to Claim 1
wherein said control voltage.geperating neans conprises a pair of .

. transistors coupled in a push pull manner to sard second terminal of said
first winding of said second flyback transforner.
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