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fl yback transforner. InTheldmsmmewlver or monitor cucults, the ultor
5 accelerating potential or high voltage for a picture tube (CRT) is,
typically, derived by rectifying a retrace pulse voltage developed
in a high voltage winding horizontal output of a flyback
transformer that is used for producing an ultor voltage. The
retrace pulse voltage is developed by a horizontal deflection
10 circuit output stage that is coupled to the high voltage winding via
the primary winding of the flyback transformer. The horizontal
deflection circuit output stage comprises a horizontal deflection
winding, a retrace capacitor and a trace switch, comprising a
. damper diode and a horizontal output transistor.
A 15 In the case of a fault condition, excessive ultor voltage
might result. If not prevented, excessive ultor voltage might
cause hazardous x-ray radiation to be emitted by the CRT. A
typical high voltage shutdown circuit that is employed to prevent
excessive ultor voltage detects or senses a horizontal flyback pulse
20 voltage produced across a secondary winding of the horizontal
flyback transformer. When such sensed voltage exceeds a
threshold, safe level, a shutdown circuit disables switching
operation in the horizontal output transistor so as to prevent the
generation of the ultor voltage.

25 In typical television receiver circuits, raster size is
. inversely proportional to the square root of the ultor accelerating
A) potential. Because the high voltage circuit exhibits a certain

amount of source impedance, increasing the load current drawn
from the ultor terminal will result in a decreased ultor

30 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
performance. The reduced performance is manifested by

35 undesirable raster size variations, reduced peak brightness at high
beam currents.

Because of the advent of, for example, very large

picture tubes having increased resolution capability and the
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deflection circuit out put stage conprises a horizontal defl ect I on
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Because t he e clLrcult_exhi bt certal anount of source

“inpedance, increasi ndliomed dUeb. cBﬁMtAmﬂon Ser. fN@lﬂnilrﬁa“ﬁVtm ther ni nal
wi Il resul hajne dfIROUPRARE-ChV#Los, filed April 30, 1990 (the Rodriguez-

10 Cavazos arrangement) discloses a high voltage power supply of a
video apparatus. A periodic, resonant first flyback pulse voltage
is developed across a high voltage winding of a horizontal flyback
transformer. A periodic, resonant second flyback pulse voltage at
a controllable amplitude is applied in series with the first flyback

15 pulse voltage. A high voltage pulse, developed from a voltage at a
second terminal of the high voltage winding that is used for

_ producing an ultor voltage, has an amplitude that is equal to the
sum of the first and second flyback pulse voltages and that varies
when the amplitude of the second flyback pulse voltage varies.

20 In the Rodriguez-Cavazos arrangement, because the
first and second flyback pulse voltages are applied in series, the
ultor voltage may be excessive, as a result of a fault condition in
the second flyback voltage generating arrangement, even though
the first pulse voltage that is produced in the the horizontal

25 flyback transformer is at a normal amplitude. Therefore, sensing
the flyback pulse voltage that is produced in the horizontal
flyback transformer, without taking into account the second
flyback pulse voltage, may not be adequate. It may be desirable
to detect a fault condition also in the second flyback pulse voltage

30 generating arrangement. Also, when the second switching
arrangement is formed by an MOSFET transistor, it\may be
desirable to protect the MOSFET transistor against excessive
flyback pulse voltage that is developed at its drain electrode,
during flyback.

35 A high voltage power supply of a video apparatus,
embodying an aspect of the invention, includes an arrangement
for developing a resonant, first flyback pulse voltage across a high
voltage winding of a flyback transformer. A resonant, second
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30- accelerating potential. " Utor vol tage variations resulting from

vari.ation of beam current occur nainly due to a | eakage I nduct ance
between the high voltage and the pri&ary winding of RCARS.98Yback
transforner. Utor voltage variations |ead to reduced per f or mance.

The reduced performance is manifested by 3 5 wundesirable raster size
vari at i ondlybackiquispeualtiage gist gesstaaed hangdh combinede amitbuthe rfiest

Because of Ol I e tubes
havi ng i ncf}%a g(ﬁﬁgsol‘{}mﬁs é% nc?ht Viléige pulse tht i
2 coupled to an electrode o a cat e ray tube A first protection

circuit responsive to the second flyback pulse voltage and coupled
5 to one of the first and second flyback pulse voltage generating
means disables the generation of one of the first and second
flyback pulse voltages when an amplitude of the second flyback
pulse voltage is not within a normal operation range. A second .
protection circuit responsive to the first flyback pulse voltage and

10 coupled to one of the first and second flyback pulse voltage
generating means disables the generation of one of the first and
second flyback pulse voltages when an amplitude of the first
flyback pulse voltage is outside a second normal operation range.

The sole FIGURE illustrates a horizontal deflection

15 circuit with ultor voltage stabilization that includes a protection
arrangement, embodying an aspect of the invention.

The sole FIGURE illustrates a horizontal deflection
circuit 100, a high voltage stabilization circuit 102 and a shutdown
or protection circuit 110, embodying an aspect of the invention of,

20 for example, a television receiver. Circuit 102 generates a
stabilized ultor voltage U. For simplicity, east-west raster
correction, horizontal linearity correction and comiponent values,
which are not relevant for explaining the invention, are omitted
from the FIGURE.

25 High voltage stabilization circuit 102 includes a
switching transistor Q2, responsive to a horizontal rate drive
signal HORDRIVE at a horizontal frequency 2xfy, where fy is
approximately 16 KHZ in the NTSC standard, a retrace capacitor C3
and a primary winding Wa of a transformer T2. Transformer T2

30 has a secondary winding Wb for developing a flyback voltage V3
between terminals A and B. Winding Wb is coupled-at termmal B
in series with a tertiary, high voltage winding W2 of a flyback -
transformer T1. Winding W2 is formed by multiple winding
segments that are coupled in series via diodes D3 that form a split

35 diode arrangement, in a well known manner.

A switching transistor Q1 of deflection circuit 100, also
responsive to horizontal rate drive signal HORDRIVE, gencrates a

horizontal rate flyback or retrace voltage V1 in a deﬂec;i_qn R
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advent of high definition television, it may b[err] desirable to have a
bettwer stabilized or regulated ultor voltage so as to obtain better

di spl ay performance over the entire Heamcurrent or bri JRCAc8S,985 range.
It may be further desirable to have the ultor voltage 5 -adjustable to the
maxi mum per m ssi bl e val ue, taking into account the x-radiation limt,

t o obt ai n tetrcebor gflyback reisohant tmmmt 79 that riencoupldd vimraefore, a better
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10 terminal C of such winding W2 and an ultor electrode ULTOR of
the picture tube. Such waveform of voltage V2 is equivalent to a
sum of the voltages in the winding segments of winding W2. An
ultor voltage U is generated in accordance with a sum of retrace
voltage V2 and and flyback voltage V3. For example, the peak
15 amplitude of voltage V2 is 31.5 KV and that of voltage V3 is 1.6
KV.
A beam current sampling resistor R3 and a capacitor
C2 that are coupled in parallel are coupled between terminal A of
winding Wb and ground. Consequently, a beam current
20 dependent negative voltage Vpc is developed across resistor R3 at
terminal A which serves to lower the settings of brightness or
contrast or both at excessive average beam cutrents. Voltage Vg
at terminal A has no appreciable influence on stabilization circuit
102 and, therefore, is not referred to in the description that
25 follows. '
Stabilization circuit 102 operates 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
30 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
35 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 t; may be 5.7 microseconds.
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when the anplitude of the second flyback pul se voltage varies. 20

I n the Rodriguez-Cavazos arrangenent ¢ because the ' second
flyback pul se voltages are appli ed, ?n series, the Rkaﬁ?%%gegltage may
be "excessive, as a result of a fault condition in t he second flyback

Unat s pifonaby” HEATBRE inBARal QoY Votage Vma) B ISP Ya 207

that is produc I'zont al ack transforner is at a
nor mal anphi¢nobecontser ef ore, sensing the flyback pul se voltage that
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O oo s 55 . s inyerios tagbL e MO 3, Bihebtpr t5p 0Lt
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]E):J;Egcﬁol texdlectontelestrodecbb pteansistort Q3ditai prastidet transistor Q3 during
st oo casny, Tk b SR QT LAleige,
arr angenersupply voltage of +12V via an emitter resistor 08 The base
10 voltage of transistor Q7 is determined by a voltage divider that is
formed by a resistor 207 and a resistor 208, coupled in series
between the supply voltage of +12V and ground. A diode D102
clamps the switching gate electrode voltage of transistor Q2 to -
0.7 volts when transistor Q3 is turned on.
15 The storage time in transistor Q1 is substantially
larger than in transistor Q3 because of a smaller peak collector
_current in transistor Q3. Therefore, the leading edge of the
flyback pulse of voltage V3 will occur substantially earlier than
that of voltage V2. Therefore, the entire pulse of voltage V2 will
20 occur during the peak, flat portion of the wide pulse of voltage V3.
The peak portion of the pulse of pulse voltage V3 is relatively
"flat" when the peak of the pulse of voltage V2 occurs.
A control circuit 103 of circuit 102 provides an
energizing DC voltage Voont that controls the amplitude of pulse
25 voltages V4 and V3. The level of voltage Voonr varies in
accordance with a current iy that flows in a bleeder resistor R2
that is indicative of the level of ultor voltage U. Ultor voltage U is
proportional to the peak value of the sum of retrace voltages V2
and V3. That peak voltage is controlled by control circuit 103.
30 Ultor voltage U is held constant by a negative feedback lopp of
control circuit 103. - .
Control circuit 103 includes a differential amplifier”
104 operating as an error amplifier and having an inverting
terminal that is coupled to a reference voltage VZ developed in a
35 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 diode D104 of a voltage
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for developing a resonant, first flyback pulse voltage across a high

vol tsage wi nding of a fbeack transforner. A resonant, second

3 flyback pul se voltage i s genérated and conbi ned RGAHBL985¢i rst
flyback pul se voltage to produce a high voltage pulse that is coupl ed
to an electrode of a cathode ray tube. A first protection circuit

r esponsi veclampmg aamgemer;tbmbpdymg \agl tinyentive Etmtpt@,d and viaoaone of

the first pone %yﬁ?ﬁl’( qwltﬁtgt \gﬁgiw Qeﬂ%ﬁﬁshﬂg &reans di sabl es

t he genera ul se .vol t ages
\,\,hengan a,fﬁpqsgqygeRéﬁ, 1RG0,s B&Jnan e collector of fr sxsttl)or Q4 is J

coupled to the base electrodes of transxstors QS and Q6 operating
5 in a push-pull manner as emitter followers. The collector
electrode of tramsistor Q5 is coupled to supply voltage B+. Voltage
VconNT 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 ground. A change in ultor voltage U will
10 produce a corresponding change in voltage VeogonT in a negative
feedback manner to vary the peak amplitude of voltage V3 that
stabilizes ultor voltage U.
Assume that due to a fault condition, the output
voltage of amplifier 104, developed at the anode of diode D104,
15 drops in a manner to cause a drop in the base voltage of transistor
Q4 below a minimum level. In accordance with an inventive
feature, a diode D105 couples a DC voltage developed in a voltage
divider that includes a resistor R105 and a resistor R106 to the
base electrode of transistor Q4. The voltage coupled via diode
20 D105 clamps or maintains the base voltage of transistor Q4 above
the predetermined minimum level. The voltage that is coupled
via diode D105 prevents control voltage Veont from exceeding a
corresponding predetermined maximum level of, for example, 105
volts, irrespective of the drop in the magnitude of the output
25 voltage at the output terminal of amplifier 104. Advantageously,
by preventing voltage Vognt from exceeding the predetermined
maximum . level, MOSFET transistor Q2 is protected against
excessive peak voltage at its drain electrode, during flyback.
An X-ray or a high voltage protection circuit 200 is
30 responsive to a retrace pulse voltage VW3 of transformer.Tl,
developed across a secondary flyback transformer Winding W3,
for generating a conventional disabling or shutdown control siénal
XRP when voltage VW3 exceeds a predetermined threshold level.
Voltage VW3 is representative of the flyback pulse voltage that is
35 produced in each winding segment W2. Signal XRP is coupled to a
switching arrangement, not shown in detail, of a stage 201
containing a horizontal oscillator that generates signal HORDRIVE.
When signal XRP is generated, signal HORDRIVE is
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The amplitude of voltage VW3 1s not necessarily
related to the amplitude of pulse voltage V3 in winding Wb of
transformer T2. Assume that voltage VW3 is smaller than the
threshold voltage of circuit 200 so that circuit 200 does not
disable signal HORDRIVE. However, a fault condition may occur in
which pulse voltage V3 may be sufficiently large to produce ultor
voltage U at a level that exceeds the safe level.

It may be desirable to disable the generation of s1gnal
HORDRIVE so as to cause a shutdown condition in circuit 102 in a
manner to disable the generation of pulse voltage V3 when the
amplitude of voltage V3 exceed a predetermined magnitude.
Thus, a fault condition in stabilization circuit 102 will result in a
shutdown condition in circuit 102 in a manner to prevent ultor
voltage U from exceeding the safe level even when pulse voltage
VW3 is smaller than the threshold level of protection circuit 200.
Preventing the amplitude of voltage V3 from exceeding the
predetermined magnitude also protects MOSFET transistor Q2
against excessive high peak voltage, as indicated before.

In a protection circuit 110, embodying an aspect of the
invention, Voltage Voont that controls the amplitude of pulse
voltage V3 is coupled via a voltage divider that includes a resistor
202 and a resistor 203 to a cathode of a zemer diodé* Z1OV havmg
a zener voltage of 10 volts. The anode of zener diode Z10V is
coupled to a gate electrode of a silicon controlled rectifier (SCR)
204. SCR 204 is turned-on in a latching mode when voltage VeoonT
exceeds a predetermined level such as, for example, +115 volts
that is determined by resistors 202 and 203 and zener diode
Z10V. When the voltage at a terminal 202a, between resiétors
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switching transistor @, responsive to a horizontal rate drive si gnal
HORBRI VE at a horizontal frequency 2>8f H where fHis R g %m&tel y 16
KHZ in.-the NTSC standard, a retrace capacitor C3 an(F % ry w nding

WA of a transformer T2. Transfornmer T2 3 0 has a secondary w nding W for

d | opi flvb | t age .V, t ' .. W ndi Wb
e coupl e antl 2D, FREEE o zencr, PRI B AT SR G071 | ge
wi ndi ng Waurded d1 yimaak latched tmadef orner T1. Wnding W2 is fornmed by
mul ti pl e wi ndi ng The &¥ éthgcRath,;c&u%@é?irmig%ﬁd.vi-?hgi odes D3

that forma split 35 diode arranaerr_en ,.Jna

A swi tch
to horg§zo
flyback o
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own__nenner

ranodeanfiSCR, 204 157 coupledcyiaoa diode 295 tootheacelector of  esponsi ve

tatisistol Q3! | VFhes iatiode SOSER VEO4 dsnslsaicsupled betweed tiiwntal rate

rexﬁﬁ%erragf t\r/gtlxstigt%% &]7 'arr{dare%?sfttl)re %6?” When SCR 204 is
turned-on, as a result of excessive level of voltage VcoonT, the
collector current of current source-transistor Q7 is shunted away
from the collector of transistor Q3 and the collector voltage of
transistor Q3 is maintained indefinitely at approximately zero
volts. Therefore, switching operation in transistor Q2 ceases and
the generation of pulse voltage V3 is, advantageously, disabled.
Thus, excessive level of ultor voltage U and a possible damage to
MOSFET transistor Q2 are prevented. The generation of pulse
voltage V3 is disabled when voltage VoonT is at +115 volts that is
larger than the +105 volt limit, established by the clamping
operation of diodes D104 and D105. Thus, abnormal operation
condition in an output stage of control circuit 103 that includes
transistor Q4 and Q5 would disable the generation of voltage V3.
SCR 204 is maintained in the latched mode by the
holding current that flows via resistor 206 indefinitely or until the

. user turns off the power to the television receiver. When the user

25

30

35

turns off the power to the television receiver, the +12V voltage
becomes zero and the latched mode operation in SCR 204 ceases.
In normal operation, after the user initiates the
power-on operation, switching operation begins in transistor Q1 as
a result of signal HORDRIVE being enabled. Voltage VW3 in
winding W3 is then produced and rectified to produce a signal
RUN/STBY at a "RUN" state that is coupled to a based electrode of
a power supply output transistor Q8. The collector of trapsistor
Q8 is energized both during standby, or power off and during run
mode. Consequently, when voltage VW3 is generated, the +12V
voltage is developed at the emitter of transistor Q8. On the other
‘hand, during standby, transistor Q8 is turned off by signal
RUN/STBY at an "STBY" state causing the +12V voltage to be zero.
As long as the +12V voltage is zero, the cathode of zener diode
Z10V is clamped to approximately zero volts by the operation of a
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4 ‘retrace or flyback resonant circuit 79 that is coupled via a
primary winding W of transformer Tlgto winding W to fqi¢a®s 985
horizontal rate retrace or flyback h|9gh vol tage V2 in w nding ’%.

Wnding WL is coupled to a supply voltage B+. H gh voltage V2 is 5 equal

to the sug;gfat r a s'ﬁﬁ, h%gz t feaur wi ndi ng
segnents o Bgmeng??lg%. f"?’he %%%’%% \t/o agg a zﬂﬁi ttﬁgt +ilgvshown I n
the FI GURVOM$RE® have been obtai ned across wi nding W2 had a di ode

split arrangenent wdpgmediately | aftefl the! .user initiatds£athe Pdvesi-bhyi ng di ode
nad e SHUAMSh Sl Sl b e bR, S ¥ AR, Y2 e
i s equd valcemditiona controlswoltaget Neomwtt slyashigh level whatiimighs davent s of
oy naLng Weandts SOR Y04 pHERRIR |6 IS, B9 Shaiagge v " 7 o
peak indefinitely in" the latched mode.” The transient high level of
voltage Veont may initially occur because, prior to steady state
operation, the voltage at the noninverting input terminal of
10 amplifier 104 is zero. '
In accordance with an inventive feature, to prevent
SCR 204 from turning on each time the user initiates power-on
operation, the clamping operation of diode 220 and in conjunction
with a delaying operation of a capacitor 222 that is coupled to the
15 gate of SCR 204 disable SCR 204 from being turned during an
interval that immediately follows the initiation of power on
operation. After control circuit 103 begins operating in a steady
state mode, diode 220 and capacitor 222 no longer prevent the
latching operation in SCR 204,

s
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15 anp V2|s 31.5 KV and that of voltage V3 is 1.6 S
) “"’" m,ﬂ"um am current sappl i ng resistor R3ggn gﬁgggam tor

t hat ate Toupl &d sn paral | are coupl ed between tern na
Wi nd| ng Wb and ground. Oonsequently a beam current 20 dependent negative

vol tage VBHATIRY QQﬂgE?IS’SS resistor R3 at termnal A which serves

to lower the setting ht ness or " contrast or_ both at ‘excessive
aver age beam currenti ‘ﬁ)lh‘& evoliage powsr supply off aavideo ABPaAtB&Cci abl e
i nfl uence asmp&iad:inbl-zat ion circuit 102 and, therefore, is not referred

Ciroui t 102 oper at coh JouEre SRMLGE Syt siesal HQR, DRIVES &2 | 5
conduct i vefirstn flraqumy,ng rarrp current i [er_r] flows '_[hrough wi ndi ][1]9 Wa
fhe stor ed, aner gy 1 & gg&m bagis resmak Siredif 1709 Bielbfids” £3' Lnd devel ops
a retrace dellec t‘H 198 Hevdss capacitor C3 and across w ndi ng Wa that
for ms Wi th capafiidtoswitthing | tHeahK (QFPRSpomdiveUtd said iiputage V4 is
signal and coupled to said first flyback resonant circuit for .
generating a resonant, first flyback pulse voltage (Vj) at a
frequency that is related to said first frequency that is developed
across a high voltage winding (W2) of a flyback transformer (T1);
a second flyback resonant circuit (78);
second switching means (Q2) responsive to said input
signal and coupled to said second flyback resonant circuit for
generating a resonant, second flyback pulse voltage (V3) at a
frequency that is related to said first frequency, said second
flyback pulse voltage being combined with said first flyback pulse
voltage to produce a high voltage pulse (U) that is coupled to an
electrode (ULTOR) of a cathode ray tube;
a control circuit (103) coupled to said second flyback
pulse voltage generating means for controlling said second flyback
pulse voltage in a manner that varies said high voltage pulse;
characterized by _
a first protection circuit (110) responsive to said
controlled second flyback pulse voltage and coupled to said second
flyback pulse voltage generating means for disabling the
generation of said second flyback pulse voltage when said second
flyback pulse voltage is outside a normal operation range.

2. A power supply according to Claim 1 characterized
in that said first (V3) and second (V3) flyback pulse voltages are

applied in series to produce said high voltage pulse (U).

3. A power supply according to Claim 2 characterized
by a second protection circuit (200) responsive to first (V,) and
second (V3) flyback pulse voltage generating means for disabling
the generation of one of said first and second flyback pulse
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transf WI ndi ng Wb and appears as flyback vol t age V3
acrossfmmm |s in seris vmt;{1 retrace 3 5 vol 85@ A flyback
intervalF t& orf wol sage V3 is substantiadlly | onger t 18pection
retrace interval tr of voltage V2. For exanpl e, the deflection retrace

tirretr ma 5.7 44 ¢roseconds

oRegs A5 RBSR 95 caomplifuds o5 spig Girst, JIvbask P85ty be 11
m crosecondoltage is not within a SogrespohhifRinérmal opendtésh trangegat e
el ectrode of transistor 2 via an inverter stage that includes a

transi stor B, a )
4. A power supply according to Claim 2 characterized

- in that said first protection circuit (110) includes a latch (204)
that continués to disable the generation of.said second flyback
pulse voltage (V3) after the generation of said second flyback
pulse voltage is initially disabled.

5. A power supply according to Claim 2 characterized
in that said control circuit (103) comprises means (Q5,Q6) for
generating a control voltage (Vcont) that is coupled to said second
flyback resonant circuit (78) and that is developed at an input
terminal (202) of said first protection circuit (110), wherein said
first protection circuit disables the generation of said second
flyback pulse voltage (V3) when said control voltage is outside a
normal operation range.

6. A power supply according to Claim 5 characterized
in that said first protection circuit (110) comprises means (Z10V)
responsive to said control voltage and coupled to a gate electrode
of a silicon controlled rectifier (204) for turning-on said silicon
control rectifier in a latching manner when said, control voltage
(VconT) is not within said corresponding normal operation range.

7. A power supply according to Claim 5 characterized
in that said control circuit (103) further comprises, means (D105)
for clamping said control voltage (VconT) to prevent said
magnitude of said second flyback pulse voltage (V3) from
becoming excessive.

8. A power supply according to Claim 2 characterized
in that said first protection circuit (110) disables the generation of
said second flyback pulse voltage (V3) when said amplitude of
said second flyback pulse voltage becomes excessive.

9. A high voltage power supply according to Claim 1
charactenzed 1 by, rectifier means (D3) coupled to said high voltage
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- luulmllnll éH II ﬂlt:apam tor C60. A current source that includes a
tran-S| ector electrodgthat is coupled RTA 83 98<
col | ect or él et rode of transistor @B to provide transistor B
collector current. The emtter of transistor Q7 is coupled to a

tSUDIO| y ;/olwmﬁn fthQ?Vfdﬂ fgdeﬁaraiiﬂé tae&gagﬁgiaf/ thQQItagee(@Pstﬁaﬂ-q? V% g ags gf
ransi st or et er

resi stor ‘g r{‘!{% e%g 0@ $4id; f2 eldy tube 5’@’{%@1 the supply
vol t age ofsaidzxomml @irvwid (183} isdeespbagive to saitlargrtifiddd hight ching gate

el ectrode m&&gﬂ?&f &&ﬁi@'sﬁﬂesé%ntdoﬂgback Qoitageaélﬁlswngo Eﬁfi‘r?' stor B is

turned on tora

subst ant | Aegative feedbagle rmanaer mhen asa;dsulﬁorqmohagaugenos to smal | er peak
col | ector stabzhzec%fd?rfechﬁeﬂrh aga%% Therefore, the |eading edge of

t he fl yback pul se of voltage V. || occur substantially earlier than
that of voltage V2. Therefore, the entire pul se of voltage V2 will 20

0ﬁcur dll:rlng the peal. fAahiglp rytdl eo w@ﬁgupiﬁx/ re?atvﬂ/(g?% ¥3.
et wnhar@Prded' B Bk sﬁuﬁ sgé’fs?é o rwiios (L) Eomprisds 4

horizontal deflection winding.

11. A high voltage power supply according to Claim 1
characterized in that said 'ﬂyback transformer (T1) comprises a
primary winding (W1) that is coupled to said first flyback
resonant circuit (79) and wherein said high voltage winding (W2)
comprises a tertiary winding of said flyback transformer.

12. A power supply according to Claim 1 characterized
in that said first (V;) and second (V3) flyback pulse voltages are
produced in windings (W2,Wb) that are magnetically separated
and wherein said amplitude of high voltage pulse (U) is equal to
said sum of said first and second flyback pulse voltage.

13. A power supply according to Claim 1 characterized
in that said high voltage winding (W2) of said first flyback
transformer (T1) is magnetically coupled to said first flyback
resonant circuit (79), wherein a winding of a second - flyback
transformer (Wb) is magnetically coupled to said second flyback
resonant circuit (78) and wherein said windings (W2,Wb) 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 (D3) for generating a rectified high voltage (U) at an
output terminal (cathode) of said rectifier.

14, A power supply according to Claim 1 characterized
in that said second switching means comprises a switching |
__transistor (Q2) and wherein first protection circuit (110) disables
\ .
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A cont [ a “EE“ f circuit 102 provides an energi zi ng DC
voI.taglﬂ “I “ rols the anplitugge of pulse 25 vcg],&ﬁgggsgggf and V3.
The level 6f voltage V[err] varies in accordance with a current i2
that flows in a bl eeder resistor R2 that is indicative of the |evel

of ultor vo o) [ : ' {yo: I he peak val ue
of the sum%)l#ca etn %%%&@oﬁ \§§§a&,sa%§°hjd, ﬁyb%%‘é,%w%ﬁ‘%%%iv%ﬁ gge S
.control | ed Manaent to| proteetyisaid owansigtoruagsinsg oexeessive i wolagel const ant by

a negative § ' : n ' t cditfucti :
Control cir ﬁﬁl gg :b%g‘lgﬁ?:%z:}?p%gf f%grg{ndtﬂil,aléhmﬂri?l er cting t"a'n(glzin%lﬁerati ng

a
as an error'heteof s vhen, 33 Hghing | F3Rsistory becomes; Jjop UCHLYE. s

coupled to a reference voltage VZ developed in a 35 zener diode Z. A
nonmvertng L nput ¢ o58t 1ol B bl ack i, o, Clai LA,
for adj ustiing that said otontyel Wirowit (103Xt comprises canri erxor cdmplifierfi er 104 is
coupl ed vi acanip 09041191 Shtpt 'RhEEYRQ4,Q5,Q6) having an input that is

coupled to an output of said error amplifier and an output (69)

that is coupled to said second flyback resonant circuit (78) and

means (D105) for clamping a signal that is developed in a signal

path between said amplifier and output stage to prevent said

amplitude of said second flyback pulse voltage (V3) from

exceeding a first magnitude.

16. A power supply according to Claim 15
characterized in that said first protection circuit (110) disables the
generation of said second flyback pulse voltage (V3) when said
amplitude of said second flyback pulse voltage exceeds a second
magnitude that is greater than said first magnitude.

17. A high voltage power supply of a video apparatus,
comprising: .

a source (201) of an input signal (HOR. DRIVE) at a
frequency that is related. to a deflection frequency;

a first flyback resonant circuit (79) that includes a
deflection winding (Ly);

first switching means (Q1) responsive to said input
signal and coupled to said first flyback resonant circuit for
generating a resonant, first flyback pulse voltage (Va) at a
frequency that is related to a deflection frequency that is
developed across a high voltage winding (W2) of a flyback
transformer (T1);

a second flyback resonant circuit (78);

_ second switching means (Q2) responsive to said input
signal and coupled to said second flyback resonant circuit for
generating a resonant, second flyback pulse voltage (V3) that is
applied in series with said first flyback pulse voltage to produce a
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ngenment, enbodying an inventive feature, and via a
Si gnmlllﬁ"mﬂ"mllgﬂﬂﬁe 64 that includeggqa transistor Q4 gg@a gs, ggesi stors
R66¢ R67 mand Re8. The collector of transistor Q4 is coupred to the
base el ectrodes of tranS|stors & and Q@ operating 5 in a push-pull

rner =2 il 6lighd bOELGD B SEERBRIR 1o an GRS IEVIORIBER L @
junction teathiodel 10 mbevxhammgqelmmplmde that i¥ inr aceordance mtharaj %. A
fc'hgtngg Icﬁpu th‘VQtﬁag&sﬁ%H' Féjcond flySicke Palde VoltigesSO and ground. A
a control circuit (103) responsive to said high voltage
pulse and coupled to one of said first and second flyback pulse
voltage generating means for controlling one of said first and
second flyback pulse voltages (V3) in a manner that varies said
amplitude of said high voltage pulse; characterized by
"a first protection circuit (I110) responsive to said
second flyback pulse voltage and coupled to one of said first and
second flyback pulse voltage generating means for disabling the
generation of one of said first and second flyback pulse voltages
(V3) when an amplitude of said second flyback pulse voltage is
not within a first normal operation range; and
a second protection circuit (200) responsive to said
first flyback pulse voltage and coupled to one of said first and
second flyback pulse voltage generating means for disabling the
generation of one of said first and second flyback pulse voltages
(V3,V2) when an amplitude of said first flyback pulse voltage is

not within a second normal operation range.

18. A high voltage power supply of a video apparatus,
comprising: '

a source (201) of an input signal (HOR. DRIVE) at a
first frequency;

a first flyback resonant circuit (79) including a
deflection winding (Ly);

first switching means (Q1l) responsive to said input
signal and coupled to said first flyback resonant circuit for
generating a resonant, first flyback pulse voltage (V;) at a
frequency that is related to said first frequency that is developed
across a high voltage winding (W2) of a flyback transformer (T1);

a second flyback resonant circuit (78);

second switching means (Q2) responsive to said input
signal and coupled to said second flyback resonamt circuit for
generating a resonant, second flyback pulse voltage (V3) at a
frequency that is related to said first frequency, said second
flyback pulse voltage being combined with said first flyback pulse
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10 produ_(;e a i j“ change in voltage VCONT in a negative
f eedback peak anmplitjsde of voltage V3 t
stabi li zegﬂmm ‘Bjﬁm@ w 15 Assune t hat d%g’% §55198fsaul t
condition, the output vol tage of anplifier 104, devel oped at the anode
of diode D [ u a..dr L. se vol tage
of transi sS’ gﬁag& é’ 6@@?% zgﬁ %ﬂﬁ?‘;nlgéﬁ% 3’\}‘2% iﬁ% Q%& %dgﬂ'ééﬂ% ?‘ﬁ a,
inventive electradea(LHeTOR)dpb e qathede gay| tibea cimracteriagd dyvel oped in a
vol tage di vi der 4t BBhtroPCtivelie @ 5&%@%@%&&%&@@8?&%@06 to

. e p

b

t he base el egctrode of transistor tage, coupl eqd”yi a dj ode 20
D 105 cl anBUISs, VAli4ge, gederating .meaps, for, copiroling o baid, seepndpyback  t he

pDr1 gget er m palseniviol mgml lile?/slmaiegrg\@hﬁ ageidshasid higloUvwolesige pulse, 3ail ode
preve nt.t + V . [ OM exceea J n corresponail ng

pr edet er ni Eé@“&gxélﬁgmtl gg@aﬁgﬁ“?gf an Wgﬁpmphﬂ {AMP Ji¥s an r‘?‘g@ﬁgct i ve
of the droptage (Q4,Q8426) baving anmhénput: phat &S coupled sgeamtoutpet @ft put
term nal 0fa; i a | tg ol t age VCONT
from exceeg?lﬁgaﬁger ﬁgnggfeél; %ﬁﬁggh gjﬁ%{ﬁal‘ig&%ﬁe@%lgﬁg@#%ﬁgﬁsi stor Q@
i s protect Reanshifhxback resonant circuit and means (D105) for clamping a

signal that is developed in a signal path between said amplifier

and output stage to prevent said amplitude of said second flyback

pulse voltage from exceeding a first magnitude.
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excessi vé peak voltage at its drain electrode, during flyback. 6
An X-ray or a high voltage protection circuit 200 S ﬁ@Argsmsslve to a

ret mace pul se voltage VB of transformer-T1, . “devel eped across a
secondary flyback transfornmer Wnding W3, f.or generating a

conventional disabling or shutdo M si gnal XRP when vol t age” VB

exceeds a predeter ned thre \dA i .Vob%?q%ﬁ mtﬂ‘&?;&e resestative
of the flyback pul gaRyBItPLq¥o ‘I‘&? ?%W“? Supply, e fust (N d&fg segnent
V2. Signaecei®® (Whouamsfotmen windingsi thabi g @ouphekrianseriest farhovvn in
det ai | o] o) it S
generat e?rm gn@&(ﬁgﬁ%dmg Birdt TV% anll §W gv 2 fwg)(kgkog generat ed,
Si gn Horltages. | A first protection circuit (200) disables the generation of

each of the pulse voltages when the amplitude of the first pulse

voltage becomes excessive. A second protection circuit (110)

disables the generation of one of the pulse voltages (V3) when the

amplitude of the second pulse voltage becomes excessive.

10
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n he generation of the retrace pul se voltages in 7

MAndI and in winding Wb ceases. Circuit 200 I ncl udes a
| at ch Il{ﬂmn ﬁ lssignal XRP at its state that disables the -~ -~
gener ) HORDRI VE i ndefinitely or until, for 5 exanple, the
user turns off the power to the tel evision receiver. I n nor mal
operation, when the user initiates a poge n operatlon a signal .
OV OFF that is coupled to stage 201 ena 45 generation of signal
HORDRI VE. When t he user |n|t|ates a pomer- of f operation, signal

@&l itude of voltage VWB i ot

HORDRI VE i s di sabl edj

necessarily relkted to t pul se voltag- V3jd N W ndi ng Wb
of t ransf or ner : A #N t he
threshol d vol tage of | ¢ di sabl e
signal HORDRI VE. Howgver, whi ch pul se

vol tage V3 nay be suffici 'l fage U at a

| evel that exceeds the sdfe | eve

" FIG. 1a
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: T?ﬁﬁﬁy@be~des+fab+ewt0-disable the generation of signal HORDRI VE so as

t o.cause_a shutdown copndi.tion in circuit 102 in a manner to di sabl e

t he gené? heet Hashe ol tage V3 when the 20 anplitude of voltage V3
exceed a magni t ude. Thus, a fault condition in
stabiliza i 2 wll result in a shut down condition in
circuit 102 in a manner to prevent ultfr vol tage U from exceedi ng the
~safe | evel even when pul se voltage is smaller than the threshold

| evel of protection circuit 200. 25 Preventing the anplitude of voltage V3
from exceedi ng the predet er mi ned magni tude al so protects MOSFET
transistor Q@ agai nst excessi ve high peak voltage, as indicated

bef ore. In a protection circuit 110, enbodyi ng an aspect
of the - invention, Voltage VCONT that controls the anplitude of pulse
30 voltage V3 is coupled via a voltage divider that includes a resistor
202 and a resistor 203 to a cathode of a zener di ode Z10V havi ng a
zener voltage of 10 volts. The anode of zener diode Z10V is coupled to
a gate electrode of a silicon controlled rectifier (SCR) 204. SCR 204
is turned-on in a | atching node when vol tage VCONT

PART OF
TRANSFORMER
T1 OF FIG. 1a

+12V

|  RUN/STBY
_'M v‘v

XRP DET a
AND LATCH T°(',!%“'12f‘°'
W3 -
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S S
fxceeds ‘a- predeterm ned ¢evel such as, for exanmple, +115 volTFEFT2 =
[Xs sgster m pediby. regh st.ous 202 and 203 and zener -di ode Z10V.

teviint tage.at! & Ler ra nal. 202a .bet ween resi-stors

8 M ban2t anduaoa weaxceed-s, ,I.het zener yol tage of +10 vol t.s SCR 204 is -

tudned on in a |atched node.
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The cathode of SCR 204 is
of SCR 204 is coupl ed via a diode 205 to

oV oty 1S ANTER RN C
em ttefhxsns re to a protecnon c1rc1sutal\;¥i gncgupl 384 s
voltage power supply of a video apparatus.

In television receiver or monitor circuits, the ultor
accelerating potential or high voltage for a picture tube (CRT) is,
typically, derived by rectifying a retrace puise voltage developed
in a high voltage winding horizontal output of a flyback
transformer that is used for producing an ultor voltage. The
retrace pulse voltage is developed by a horizontal deflection
circuit output stage that is coupled to the high voltage winding via
the primary winding of the flyback transformer. The horizontal
deflection circuit output stage comprises a horizontal deflection
winding, a retrace capacitor and a trace switch, comprising a
damper diode and- a horizontal output transistor.

In the case of a fault condition, excessive ultor voltage
might result. If not prevented, excessive ultor voltage might
cause hazardous x-ray radiation to be emitted by the CRT. A
typical high voltage shutdown circuit that is employed to prevent
excessive ultor voltage detects or senses a horizontal flyback pulse
voltage produced across a secondary winding of the horizontal
flyback transformer. When such sensed voltage exceeds a
threshold, safe level, a shutdown circuit disables switching
operation in the horizontal output transistor so as to prevent the
generation of the ultor voltage.

In typical television receiver circuits, raster size is
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

"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 lewkage
inductance between the high voltage and the primary winding of
the flyback transformer. Ultor voltage variations lead to reduced
performance. The reduced performance is manifested by
undesirable raster size variations, reduced peak brightness at high
beam currents.

Because of the advent of, for example, very large
picture tubes having increased resolution capability and the
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5

turned-on, as a result of excessive level of voltage VCONT, the ‘
collector current of current source transistor Q7 is shunted away from
the collector of transistor B-and the col lrector voltage of 10 transi-stor
@B is maintained indefinitely at approf2i mately zero volts. Therefore,
switching operation in transistor 2 ceases and t he generation of

pul se voltage V3 is, advantageously, disabled. Thus, excessive |evel

of ul tordvol adeentUofinsigh definithbre tdlevigiont it may MoSESIiravians dage €2 are
prevented. T d I V3d Sedi vol t age
Vlerr] is at B?‘f%%\%@yggghg% @gluﬁﬁe& Fg}SPe\tr/ E%en%tdhgs+t1%§h{/tsﬁlt VUI&?%rt, ’
est abl i shed Sisplae perfppmagee ovebﬂ@PaFPgﬁeo#"’Wo&é‘?"lﬂioﬁra HEBMESS Thus,
abnor mal opetgigeon It mayc dediftither i destrabbeittouhase aghe altorowohtage circuit 103

vortage b, djustabl’ 85U Shaftin, pSEmIEhtbR, Vel falife PROCIERLAN,

t he hol thehx-tadiation limit, tooobtain ahighsibsightnesss at nkeay ibramel y or unti|
Ehe ffufﬁﬁuﬁ'éhf'sar%ﬁ,f %ﬁg}gf&?\’/\q 5&téth§£bglggé‘si on receiver. Wen the user
urns o e power to et sj.on receiyer, t +12V yol.t .

becones zero and the Iétlt‘?’dé%‘fr@& Eﬁ@?‘ét ] Bﬂh?‘ﬁl@t&%lﬂgﬁ%eﬁggs@em the

name of Rodriguez-Cavazos, filed April 30, 1990 (the Rodriguez-

10 Cavazos arrangement) discloses a high voltage power supply of a
video apparatus, A periodic, resonant first flyback pulse voltage
is developed across a high voltage winding of a horizontal flyback
transformer. A periodic, resonant second flyback pulse voltage at
a controllable amplitude is applied in series with the first flyback

15 pulse voltage. A high voltage pulse, developed from a voltage at a
second terminal of the high voltage winding that is used for
producing an ultor voltage, has an amplitude that is equal to the
sum of the first and second flyback pulse voltages and that varies
when the amplitude of the second flyback pulse voltage varies.

20 In the Rodriguez-Cavazos arrangement, because the
first and second flyback pulse voltages are applied. in series, the
ultor voltage may be excessive, as a result of a fault condition in
the second flyback voltage generating arrangement, even though
the first pulse voltage that is produced in the the horizontal

25 flyback transformer is at a normal amplitude. Therefore, sensing
the flyback pulse voltage that is produced in" the horizontal
flyback transformer, without taking into account the second
flyback pulse voltage, may not be adequate. It may be desirable
to detect a fault condition also in the second flyback pulse voltage

30 generating arrangement. Also, when the second switching
arrangement is formed by an MOSFET transistor, it\may be
desirable to protect the MOSFET transistor against excessive
flyback pulse voltage that is developed at its drain electrode,
during flyback.

35 A high voltage power supply of a video apparatus,
embodying an aspect of the invention, includes an arrangement
for developing a resonant, first flyback pulse voltage across a high
voltage winding of a flyback transformer. A resonant, second
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25 In normal operation, after the user initiates the
_power -on operation, sw tching operation begins in transistor QL as a
resul t -of signal HORDRI VE bei ng enabl ed. Voltage VW in . wi nding WB i s
t hen produced. and rectified to produce 8 signal " RUN/ STBY at a "RUN'
state that is coupled to a based el ectrode of 30 a power supply out put
transi stor B. The collector of transistor - @ is energized both during
st andby, or p6lybackf pulsed voltagegisr generated namid . cagobineguevith ythewtizst vol t age
VWB is generaﬁ%;q!,,a h 2 (o] %gﬁ:i I a e | {d er of
transi stor (@8B. Ond( suﬁé Voltage %r{l]gir’\ , 5 ra ﬂ%ﬁt@%ﬁ buwa%nglﬁ{s{‘t E)% B is
t

t he ot he , ,LEans
turned off byCSPBis4 & an REJN?@@Y Ystubee” cAubirsigpratectiony
vol tage to becienit. responsive |tontheassecbad +flgbashl palge veltage cand fwupddédiode

ggefgtniegn%o?dg" one of1thE 'first! AP SAchRd ARPHLK PRS WA LRhlsuing t e
means disables the generation of one of the first and second
flyback pulse voltages when an amplitude of the second flyback
pulse voltage is not within a normal operation range. A second
protection circuit responsive to the first flyback pulse voltage and

10 coupled to one of the first and second flyback pulse voltage
generating means disables the generation of one of the first and
second flyback pulse voltages when an amplitude of the first
flyback pulse voltage is outside a second normal operation range'.

The sole FIGURE illustrates a horizontal deflection

15 circuit with ultor voltage stabilization that includes a protection
arrangement, embodying an aspect of the invention.

The sole FIGURE illustrates a horizontal deflection
circuit 100, a high voltage stabilization circuit 102 and a shutdown
or protection circuit 110, embodying an aspect of the invention of,

20 for example, a television receiver. Circuit 102 generates a
stabilized ultor voltage U. For simplicity, east-west raster
correction, horizontal linearity correction and component values,
which are not relevant for explaining the invention, are omitted
from the FIGURE.

25 High voltage stabilization circuit 102 includes a
switching transistor Q2, responsive to a horizontal rate drive
signal HORDRIVE at a horizontal frequency 2xfy, where fy is
approximately 16 KHZ in the NTSC standard, a retrace capacitor C3
and a primary winding Wa of a transformer T2. Transformer T2

30 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 multiple winding
segments that are coupled in series via diodes D3 that form a split

35 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
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9 di ode 220 that is coupled between term nal 202a and the +12V

.vol t age. | medi ately after the user initiates the power-on
operation, control circuit 103 .m ght- produce, in a transient 5 condition,
control voltage V[err]T at a high |evel, that m ght have caused SCR
204, undesirably, to turn-on and be nai'ntained indefinitely in the -

| at ched node. The transient high | evel of vol tage VCONT may initially

oni nver t1 ngt Tt UrefRRUALE FRSobRt Sirsuir T3P i oy \Aa' 49° A1 TR
| n accor dancBrimany svinding Wity ef f eansfosmer ol prtoy avinding WRCKkp fptnf raom
turning on ehofizoht@l tdte HAfice Brt flgbeck RHPA’ vollage VZOB?F»?%]dd?ﬁ%GV\{aEi .
o a9, DB 105 580BE0, 1 o gl 0% "0
5 equal to the sum of the retrace pulse voltages in each of the four
winding segments of winding W2. The waveform of voltage V2
that is shown in the FIGURE would have been obtained across
winding W2 had a diode split arrangement were not utilized but,
instead, a rectifying diode had been coupled between an end
10 terminal C of such winding W2 and an ultor electrode ULTOR of
the picture tube. Such waveform of voitage V2 is equivalent to a
sum of the voltages in the winding segments of winding W2. An
ultor voltage U is generated in accordance with a sum of retrace
voltage V2 and and flyback voltage V3. For example, the peak
15 amplitude of voltage V2 is 31.5 KV and that of voltage V3 is 1.6
KV.

A beam current sampling resistor R3 and a capacitor
C2 that are coupled in parallel are coupled between terminal A of
winding Wb and ground. Consequently, a beam current

20 dependent negative voltage Vg is developed across resistor R3 at
terminal A which serves to lower the settings of brightness or
contrast or both at excessive average beam currents. Voltage Vg ¢
at terminal A has no appreciable influence on stabilization circuit
102 and, therefore, is not referred to in the description that

25 follows.

Stabilization circuit 102 operates as an energy
flywheel. When transistor Q2 is conductive, an increasing ramp
current iy flows through winding Wa and stores energy in winding
Wa. When transistor Q2 is switched off, the stored energy is

30 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 serizs with ‘retrace

35 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 t, may be 5.7 microseconds.

This is the replacement sheet
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1 5 gate. of SCR 204 disable SCR 204 from being turned during an
dnterval that imediately follows the initiation of power on
operati-on. After control circuit 103 begins operating in a- steady .

state node, diode 220 and capacitor 22% no Ionger prevent the | at chi ng

operation in SCR 204. 10 WHAT IS

CLAI MED | S: 1. A high voltage power supply of a video apparatus,

conprising: In contrast, thesflyback(Aéjvadf tamfi wplihagesiViBrahay HKR11DRI VE) at a
mxcroseconds

Signal HORDRIVE is coupled to a gate electrode of
transistor Q2 via'an inverter stage that includes a transistor Q3, a
5 resistor R61 and a capacitor C60. A current source that includes a
transistor Q7 has a collector electrode that is coupled to the
collector electrode of transistor Q3 to provide transistor Q3
collector current. The emitter of transistor Q7 is coupled to a
supply voltage of +12V via an emitter resistor 206. The base

10 voltage of transistor Q7 is determined by a voltage divider that is
formed by a resistor 207 and a resistor 208, coupled in series
between the supply voltage of +12V and ground. A diode D102
clamps the switching gate electrode voltage of transistor Q2 to
0.7 volts when transistor Q3 is turned on.

15 The storage time in transistor Q1 is substantially
larger than in transistor Q3 because of a smaller peak collector
current in transistor Q3. Therefore, the leading edge of the
flyback pulse of voltage V3 will occur substantially earlier than
that of voltage V2. Therefore, the entire pulse of voltage V2 will

20 occur during the peak, flat pbrtion of the wide pulse of voltage V3.
The peak portion of the pulse of pulse voltage V3 is relatively
“flat” when the peak of the pulse of voltage V2 occurs.

A control circuit 103 of circuit 102 provides an
energizing DC voltage Vcont that controls the amplitude of pulse

25 voltages V4 and V3. The level of voltage Voon varies in
accordance with a current iy that flows in a bleeder resistor R2
that is indicative of the level of ultor voltage U. Ultor voltage U is
proportional to the peak value of the sum of retrace voltages V2
and V3. That peak voltage is controlled by control circuit 103.

30 Ultor voltage U is held constant by a negative feedback lopp of
control circuit 103.

Control circuit 103 includes a differential amplifier
104 operating as an error amplifier and having an inverting
terminal that is coupled to a reference voltage VZ developed in a

35 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 diode D104 of a voltage
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first frequency; a first flyback resonant circuit (79) including
.a deflection winding (Ly); first swtching neans (Ql) responsive
to said input signal -and-coupled to said first.flyback resonant -eircuit for
generating a resonant, first flyback pglse voltage (V2) at a frequency that
Is related to said first frequency that is devel oped across a hi gh vol t age-

wi nding (W) of a flyback transforner (Tl) a second fl yback
resonant circ

8) SW t.chin ne responsi ve to
said input sf E”rfﬁ#%c?%lﬁﬂ"&f“t @EPayg&o@{h ‘Inlvﬁﬂﬁc‘fﬁ B?f’a 2ndi ¥4,i2 for
gener at i ng asrgradninvertisg cstage f 64 bhak mullxtesval tagsxs@cﬂ)thtamd frequency
that Ts relaredsiops 5e85] RE6SRAT BAUCREY: SHedconeqer dfl wans &ub%ehéfol tage
bei ng conbi ne sald fIrst f ul se vo ro uce | gh
vol tage pul seoeﬂcdt {3 thes bate, Alekriodes. slohaBsivtRis OO 10 Qb SPeEstitde r ay
t ube; 5 in a pusheptlloinanner uist efdiftd; followes. tdrlsalozblbwmnd fl yback
pul'se vol t a0g GG bt WadliABF HS"isCeBhPRY t'Supply’ viifaPaIBY. Y X6ltage

VeconTt 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 ground. A change in ultor voltage U will
10 produce a corresponding change in voltage VcoonT in a negative
feedback manner to vary the peak amplitude of voltage V3 that
stabilizes ultor voltage U.
Assume that due to a fault condition, the output
voltage of amplifier 104, developed at the anode of diode D104,
15 drops in a manner to cause a drop in the base voltage of transistor
Q4 below a minimum level. In accordance with an inventive
feature, a diode D105 couples a-DC voltage developed in a voltage
divider that includes a resistor R105 and a resistor R106 to the
base electrode of transistor Q4. The voltage coupled via diode
20 D105 clamps or maintains the base voltage of transistor Q4 above
the predetermined minimum level. The voltage that is coupled
via diode D105 prevents control voltage Veognt from exceeding a
corresponding predetermined maximum level of, for example, 105
volts, irrespective of the drop in the magnitude of the output
25 voltage at the output terminal of amplifier 104. Advantageously,
by preventing voltage VconT from exceeding the predetermined
maximum level, MOSFET transistor Q2 is protected against
excessive peak voltage at its drain electrode, during flyback.
An X-ray or a high voltage protection circuit 200 is
30 responsive to a retrace pulse voltage VW3 of transformer- T1,
developed across a secondary flyback transformer winding W3,
for generating a conventional disabling or shutdown ceontrol signal
XRP when voltage VW3 exceeds a predetermined threshold level.
Voltage VW3 is representative of the flyback pulse voltage that is
35 produced in each winding segment W2, Signal XRP is coupled to a
switching arrangement, not shown in detail, of a stage 201
containing a horizontal oscillator that generates signal HORDRIVE.
When signal XRP is generated, signal HORDRIVE is
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pul se voltage in a manner that varies said high voltage pul se;
characterized by _ a first protection circuit.(110) responsive to
said control lled second flyback pul se volt-age and coupled to said second: ..
fl yback pul se 'vol tage generating means+f or -disabling the generation of said
second flyback pul se voltage when said second flyback pul se voltage is
outside a normal operation range. 2. A pomer supply accordi ng

to Oaim1 Ch?sra%@é&urqeqhg gbGiBAl O e refrd@ e SSIBAgbs( ) 1 vback

pul se voltages are a n.series taq rod S pul se
(Y. . win m835°58'"}969§er §uﬁb¢ymad"66 éﬁ oc‘?ﬂS&Fm lE‘H’a‘F rized by a
second prot egidladesia daich l?ﬂomaiﬁmmﬁ&gmlt XKP ratt it6 \xateanhats disabdey V3)

(1 voack pul siod YSERAE R Bl HERIIRIGE ety &GaffnEset on of one
5 example, the user turns off the power to the television receiver,.
In normal operation, when the user initiates a power on operation,
a signal ON/OFF that is coupled to stage 201 enables the
generation of signal HORDRIVE. When the user initiates a power-
off operation, signal HORDRIVE is disabled.

10 The amplitude of voltage VW3 is not necessarily
related to the amplitude of pulse voltage’ V3 in winding Wb of
transformer T2. Assume that voltage VW3 is smaller than the
threshold voltage of circuit 200 so that circuit 200 does not
disable signal HORDRIVE. However, a fault condition may occur in

15 which pulse voltage V3 may be sufficiently large to produce ultor
voltage U at a level that exceeds the safe level.

It may be desirable to disable the generation of signal
HORDRIVE so as to cause a shutdown condition in circuit 102 in a
manner to disable the generation of pulse voltage V3 when the

20 amplitude of voltage V3 exceed a predetermined magnitude.
Thus, a fault condition in stabilization circuit 102 will result in a
shutdown condition in circuit 102 in a manner to prevent ultor
voltage U from exceeding the safe level even when pulse voltage
VW3 is smaller than the threshold level of protection circuit 200.

25 Preventing the amplitude of voltage V3 from exceeding the
predetermined magnitude also protects MOSFET transistor Q2
against excessive high peak voltage, as indicated before.

In a protection circuit 110, embodying an aspect of the
invention, Voltage Vcoont that controls the amplitude of pulse

30 voltage V3 is coupled via a voltage divider that includes a resistor
202 and a resistor 203 to a cathode of a zener diode Z10V having
a zener voltage of 10 volts. The anode of zener diode Z10V is
coupled to a gate electrode of a silicon controlled rectifier (SCR)
204. SCR 204 is turned-on in a latching mode when voltage VeonT

35 exceeds a predetermined level such as, for example, +115 volts
that is determined by resistors 202 and 203 and zener diode
Z10V. When the voltage at a terminal 202a, between resistors
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vol t ages (V2). when an anplitude or said first fbeack pul se voltage is not
within a corresponding nornmal operation range. 4. A power
"supply according to Claim 2 -characterized in that said first protection-
circuit (110) includes a latch (204) th@at continues to disable the
generation of said second flyback pulse voltage (V[err]) after the
generation of said second flyback pulse voltage is initially disabled.

5. A pover su3 wndc203 denceddd (Heazoner BRLAEIAT k10dvolts, SCR 204 is
turned on in a latched mode.
The cathode of SCR 204 is coupled to ground The
anode of SCR 204 is coupled via a diode 205 to the collector of
5 transistor Q3. The anode of SCR 204 is also coupled between the
emitter of transistor Q7 and resistor 206. When SCR 204 is
turned-on, as a result of excessive level of voltage Voot the
collector current of current source tramsistor Q7 is shunted away
from the collector of transistor Q3 and the collector voltage of
10 transistor Q3 is maintained indefinitely at approximately zero
volts. Therefore, switching operation in transistor Q2 ceases and
the generation of pulse voltage V3 is, advantageously, disabled.
Thus, excessive level of ultor voltage U and a possible damage to
MOSFET transistor Q2 are prevented. The generation of pulse
15 voltage V3 is disabled when voltage Vcoont is at +115 volts that is
larger than the +105 volt limit, established by the clamping
operation of diodes D104 and D105. Thus, abnormal operation
condition in an output stage of control circuit 103 that includes
transistor Q4 and Q5 would disable the generation of voltage V3.
20 SCR 204 is maintained in the latched mode by the
holding current that flows via resistor 206 indefinitely or until the
user turns off the power to the television receiver. When the user
turns off the power to the television receiver, the +12V voltage
becomes zero and the latched mode operation in SCR 204 ceases.
25 In normal operation, after the user initiates the
power-on operation, switching operation begins in transistor QI as
a result of signal HORDRIVE being enabled. Voltage VW3 in
winding W3 is then produced and rectified to produce a signal
RUN/STBY at a "RUN" state that is coupled to a based electrode of
30 a power supply output transistor Q8. The collector of trapsistor
Q8. is energized both during standby, or power off and during run
mode. Consequently, when voltage VW3 is generated, the +12V
voltage is developed at the emitter of transistor Q8. On the other
hand, during standby, transistor Q8 is turned off by signal
35 RUN/STBY at an "STBY" state causing the +12V voltage to be zero.
As long as the +12V voltage is zero, the cathode of zener diode
Z10V is clamped to approximately zero volts by the operation of a
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in that said control circuit (103) conprises neans (@b, @) for generating a
control voltage (VCONT) that is coupled to said second flyback resonant
“circuit (78) and that is developed at-an input terminal.(202)..of said first
protection circuit (110), wherein saidgirst protection circuit -di sables
the generation of said second flyback pul se voltage (V[err]) when said

control voltage is outside a normal operation range. . 6. A power
supply accor diode t2200 thatniy coapledt Beiwassh itbrifidl 3004 drid She PFP2@Cti ON
circuit (110) 4 I ses nmeans (Z10V) responsive to said control voltage and

coupled to a gate €l ectrode of a silicon controlled rectifier (204) for
turni ng-on said silicokminediatelyr afterf the userainisiates npenpovesr-omen sai d

control vol t aperdti6¥NEpniral Nelrcuit t 103 Sgkt FP6AESROM I dr ¥ operation

hat - sai o cofPPition safteSf N doRr 3hs P fevpL Jhat pwigbEpare: 0
cl anpi ng sai ¢auvsed r$CRv A0dagendesially, to wravemtamiibd maintained
indefinitely in the latched mode. The transient high level of
voltage Vcont may initially occur because, prior to steady state
operation, the voltage at the noninverting input terminal of
10 amplifier 104 is zero.
In accordance with an inventive feature, to prevent
SCR 204 from turning on each time the user initiates power-on
operation, the clamping operation of diode 220 and in conjunction
with a delaying operation of a capacitor 222 that is coupled to the
15 gate of SCR 204 disable SCR 204 from being turned during an
interval that immediately follows the initiation of power on
operation. After control circuit 103 begins operating in a steady
state mode, diode 220 and capacitor 222 no longer prevent the
latching operation in SCR 204.
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de of said s k pul se voltage (V[err]) from becom ng
excesE uﬂ m U“IU' ' L“I 8 A povver supply according to Claim 2
“char a said first protection circuit.(110) disables the
generatlon of ai second flyback pul se Mpltage (V[err]) when said
anplitude of said second flyback pul se voltage becones excessi ve.

9. A high voltage power supply according to Caim1 characterized by
rectifier meSVHAIDE CLAKMED I$ sai d high vol tage

12 1. A high voltage power supply of a video apparatus,
comprising:

a source (201) of an input signal (HOR. DRIVE) at a
first frequency;

a first flyback resonant circuit (79) including a
deflection winding (Ly); :

first switching means (Ql) responsive to said input
signal and coupled to said first flyback resonant circuit for
generating a resonant, first flyback pulse voltage (V;) at a
frequency that is related to said first frequency that is developed
across a high voltage winding (W2) of a flyback transformer (T1);

a second flyback resonant circuit (78);

second switching means (Q2) responsive to said input
signal and coupled to said second flyback resonant circuit for
generating a resonant, second flyback pulse voltage (V3) at a
frequency that is related to said first frequency, said second
flyback pulse voltage being combined with said first flyback pulse
voltage to produce a high voltage pulse (U) that is coupled to an
electrode (ULTOR) of a cathode ray tube;

a control circuit (103) coupled to said second flyback
pulse voltage generating means for controlling said second flyback
pulse voltage in a manner that varies said high voltage pulse;
characterized by

a first protection circuit (110) responsive to said
controlled second flyback pulse voltage and coupled to said second
flyback pulse voltage generating means for disabling the
generation of said second flyback pulse voltage when said second
flyback pulse voltage is outside a normal operation range.

2. A power supply according to Claim 1 characterized
in that said first (V,) and second (V3) flyback pulse voltages are

applied in series to produce said high voltage pulse (U).

3. A power supply according to Claim 2 characterized
by a second protection circuit (200) responsive to first (V,) and
second (V3) flyback pulse voltage generating means for disabling
the generation of one of said first and second flyback pulse
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windiHﬁ 'V\z for generating a rectified high voltage (U) that is coupled to

an ul muﬂﬂﬂm' sai d cathode ray tube wherein said control circuit
"(103) IL said rectified high voltage for varyjng said second
f1yback vol tag& pdlst (V[err]) in a negati e feedback manner when said
ultor voltage varies to stabilize said reCtified high voltage.

10. A high voltage power supply according to Claim1l characterized in that

sai d deflecti 1 ndi L 1).c .1 SES I gont I | on wi ndi ng.
11 A R g vol AR, (95 hBER, dn CRABIAR" of 3G AR By B G T hot
sai d flyback tvodtageoisrenot Withinoapcowespendingmaoymal noperatioid yangeat i's
coupled to said first flyback resonant circuit (79) and wherein said high

DS . : S ¢ i dflyback .
;/(r)gtn:‘?grvrrepgl ng (Ve) copr 'ﬁels)o%e} esrlfl)lp?)s Yaccor :Inggtoo Claim 2’ cHaracterized

in that said first protection circuit (110) includes a latch (204)
that continues to disable the generation of said second flyback
pulse voltage (V3) after the generation of said second flyback
pulse voltage is initially disabled.

5. A power supply according to Claim 2 characterized
in that said control circuit (103) comprises means (Q5,Q6) for
generating a control voltage (Vcoont) that is coupled to said second
flyback resonant circuit (78) and that is developed at an input
terminal (202) of said first protection circuit (110), wherein said
first protection circuit disables the generation of said second
flyback pulse voltage (V3) when said control voltage is outside a
normal operation range.

6. A power supply according to Claim 5 characterized
in that said first protection circuit (110) comprises means (Z10V)
responsive to said control voltage and coupled to a gate electrode
of a silicon controlled rectifier (204) for turning-on said silicon
control rectifier in a latching manner when said control voltage
(Vcont) is not within said corresponding normal operation range.

7. A power supply according to Claim 5 characterized
in that said control circuit (103) further comprises, means (D105)
for clamping said control voltage (VconT) to prevent said
magnitude of said second flyback pulse voltage (V3) from
becoming excessive. -

8. A power supply according to Claim 2 characterized
in that said first protection circuit (110) disables the generation of
said second flyback pulse voltage (V3) when said amplitude of

said second flyback puise voltage becomes excessive.

9. A high voltage power supply according to Claim 1
characterized by, rectifier means (D3) coupled to said high voltage
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ording to Caim1l characterized in that said first
(V[ er”""ﬁﬂm %ﬂqﬁ [err]) flyback pulse voltages are produced in
" wi ndi nggs {4, are magnetically separated and wherein said anplitude
of hi-gh voltage pulse (U is equal to s&d sumof said firét and second

fl yback pul se voltage. 13. A power suppl y according to Cdaiml
characterized in that said high voltage w nding (W2) of said first flyback

transf or mer Winding (Wayrferi genargtigupl @G“ﬁ’@dséi&h fyaltager ((Jpawdiat rissonant
circuit (79)coupled aonan Mtaﬁllélecﬁﬁda ok Gaidl datdde kralyr autss’ avhereid W) is

|1 78 d
e S A A BB O Sl R ) o
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hi gh vol t ageepative féédbdck Ciﬂatﬁiadvn&@%awpmof aicma"g% varied B gh vol tage

AN e e on itk LR LR

10. A high voltage power supply according to Claim 1
characterized in that said deflection winding (Ly) comprises a
horizontal deflection winding.

11. A high voltage power supply according to Claim 1
characterized in that said flyback transformer (T1) comprises a
primary winding (W1) that is coupled to said first flyback
resonant circuit (79) and wherein said high voltage winding (W2)
comprises a tertiary winding of said flyback transformer.

12. A power supply according to Claim 1 characterized
in that said first (V,) and second (V3) flyback pulse voltages are
produced in windings (W2,Wb) that are magnetically separated
and wherein said amplitude of high voltage pulse (U) is equal to
said sum of said first and second flyback pulse voltage.

13. A power supply according to Claim 1 characterized
in that said high voltage winding (W2) of said first flyback
transformer (T1) is magnetically coupled to said first flyback
resonant circuit (79), wherein a winding of a second flyback
transformer (Wb) is magnetically coupled to said second flyback
resonant circuit (78) and wherein said windings (W2,Wb) 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 (D3) for generating a rectified high voltage (U) at an
output terminal (cathode) of said rectifier.

14. A power supply according to Claim 1 characterized
in that said second switching means comprises a switching
transistor (Q2) and wherein first protection circuit (110) disables
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14. A ding to daim1l characterized in that said second
SW tchplmumgnm {as a switching transistor (@) and wherein first
“protection ‘ci tcukt di sabl es the generation of said second
flyback pulse voltage (V[err]) in a mannet3to protect said transistor
agai nst excessive vol tage devel oped between a pair of main current

conducting termnals thereof when said switching transistor becones
nonconduct i vethe generation of 58id Acpondrfigbagk ypulse ovaltagy (V3Tliaian 1

characteri zed mapner to protect said transistor against excessive voltage
developed between a pair of main current conducting terminals
thereof when said switching transistor becomes nonconductive.

15. A power supply according to Claim 1 characterized
in that said control circuit (103) comprises an error amplifier
(AMP, 104), an output stage (Q4,Q5,Q6) having an input that is
coupled to an output of said error amplifier and an output (69)
that is coupled to said second flyback resonant circuit (78) and
means (D105) for clamping a signal that is developed in a signal
path between said amplifier and output stage to prevent said
amplitude of said second flyback pulse voltage (V3) from
exceeding a first magnitude. |

16. A power supply according to Claim 15
characterized in that said first protéction circuit (110) disables the
generation of said second flyback pulse voltage (V3) when said
amplitude of said second flyback pulse voltage exceeds a second
magnitude that is greater than said first magnitude.

17. A high voltage power supply of a video apparatus,
comprising:

a source (201) of an input signal (HOR. DRIVE) at a
frequency that is related. to a deflection frequency;

a first flyback resonant circuit (79) that includes a
deflection winding (Ly);

first switching means (Q1) responsive to said input
signal and coupled to said first flyback ‘resonant circuit for
generating a resonant, first flyback pulse voltage (V) at a
frequency that is related to a deflection frequency that is
developed across a high voltage winding (W2) of a flyback
transformer (T1);

a second flyback resonant circuit (78);

second switching means (Q2) responsive to said input
signal and coupled to said second flyback resonant circuit for
generating a resonant, second flyback pulse voltage (V3) that is

applied in series with said first flyback pulse voltage to produce a
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I n that | rol circuit (103) conprises an error anplifier (AWP, 104),
an out puDiN W unﬂ ) having an input that is coupled to an output of
‘said err ! s an output (69) that is coupled to said second

flyback resonant circuit (78) and means t9€105) for clanmping a signal that
I's devel oped in a signal path between said anplifier and output stage to

bxcoedi ng. o MEL voNAR: pulse (U That 13 coupledto Amsieetroda vl ToPEg ¢o
Cl ai m 15 chacashiodei rayl tubet havingaiath anmplitude ottextt {soin cadovrdandel Woith da sabl es
(he, gencr | einChrogd BGOY' K QR YR OBIYEE ) uhen Sald
that is greater than saieontrekcireihi(d0dd responsive to said thigh mMpYagwol t age
power suppl yp@iseaand desupledatione of0swal firstand second flybadk Spsée (201)
of an input %ﬁ%&e‘: éeﬁ%‘ati%l \r@angt fér controlling one of said first and
second flyback pulse voltages (V3) in a manner that varies said
amplitude of said high voltage pulse; characterized by

a first protection circuit (110) responsive to said
second flyback pulse voltage and coupled to ome of said first and
second flyback pulse voltage generating means for disabling the
generation of one of said first and second flyback pulse voltages
(V3) when an amplitude of said second flyback pulse voltage is
not within a first normal operation range; and

a second protection circuit (200) responsive to said
first flyback pulse voltage and coupled to one of said first and
second flyback pulse voltage generating means for disabling the
generation of one of said first and second flyback pulse voltages
(V3,V32) when an amplitude of said first flyback pulse voltage is
not within a second normal operation range.

18. A high voltage power supply of a video apparatus,
comprising:

a source (201) of an input signal (HOR. DRIVE) at a
first frequency;

a first flyback resonant circuit (79) including a
deflection winding (Ly);

first switching means (Q1l) responsive to said input
signal and coupled to said first flyback resonant circuit for
generating a resonant, first flyback pulse voltage (V;) at a
frequency that is related to said first frequency that is developed
across a high voltage winding (W2) of a flyback transformer (T1);

a second flyback resonant circuit (78);

second switching means (Q2) responsive to said input
signal and coupled to said second flyback resonant circuit for
generating a resonant, second flyback pulse voltage (V3) at a
frequency that is related to said first frequency, said second
flyback pulse voltage being combined with said first flyback pulse
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fre'qu-ency that is related. to a deflection frequency; a first

fl yback ' it (79) that includes a deflection winding (L[err]);
“first %Mﬁﬂﬁﬂﬁ “‘1&‘“\(\)1) responsive to said input signal and coupled to
said fi cf 'ybagk ¥ esonant circuit for gkEyerating a resonant, first
flyback pulse voltage (V[err]) at a frequency that is related to a

defl ection frequency that is devel oped across a high voltage w nding (W)

of a flyback voliagé comprodikt) a high voltage pulsse@onthdu js@olipleds emaant

nput -si gnal S “83’8&2&?%“22‘?‘3??2%0? Crfopaas, hbtaclarapnayye (o, 5

generating a resonant, $c€RgOkX | 03 coppladhda sajdeseqond; Fhtback

applied in sepubse woltageaigdnératitlg frhedmmc Hop udemroldingagaid Gepoaduflgback
pulse voltage in a manner that varies said high voltage pulse, said
control circuit comprising an error amplifier (AMP,104), an output
stage (Q4,Q5,Q6) having an input that is coupled to an output of
said error amplifier and an output (69) that is coupled to said
second flyback resonant circuit and means (D105) for clamping a
signal that is developed in a signal path between said amplifier
and output stage to prevent said amplitude of said second flyback
pulse voltage from exceeding a first magnitude.
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hi gh voltage pulse (U) that is coupled to an el ectrode (ULTOR) of a cathode
ray tube having an anplitude that is in accordance with a sumof said first
and second fl yback pul se vol tages; a contrel- ChrGUle(lO3)
responsive to said high voltage pul se anpgcoupleFft@»gnEsoH \SaiEdiffi rst and
second flyback pul se vol tage generating nmeans fof conti{f¢ ACFD one [of said
first and second flyback pul se voltages (V[err]) Tn amanmer—that-vari es
said anplitude of said high voh E .. characterized b% a
first protection circuit (110) H WNEARQUANy back pul se

vol tage and coupled to one of said first and second flyback pul se voltage
generating neans for disabling the generation of one of said first and
second flyback pul se voltages (V3) when an anplitude of said second flyback
pul se voltage is £ﬂﬂiﬂLgEI

An ultor voltage power supply includes first (W2) and
second (Wb) transformer windings that are coupled in series for
producing corresponding first (V,) and second (V3) flyback pulse

5 voltages. A first protection circuit (200) disables the generation of
each of the pulse voltages when the amplitude of the first pulse
voltage becomes excessive. A second protection circuit (110)
disables the generation of one of the pulse voltages (V3) when the

amplitude of the second pulse voltage becomes excessive.
10 '
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not within, a first normal operation range; and a second
protection circuit (200) responsive to said first flyback pul se voltage and
‘coupl ed to one of said first and second flyback pul se voltage generating
means for disabling the generation of one of said first and second fl yback
pul se vol tages (V3,V2) when an anplit eéo said first flyback pul se

per

voltage is not within a second nornal tion range. 18. A
hi gh vol tage power supply of a video apparatus, conprising: a
source (201) of an pmput—stymat—{HOR ) at a first frequency;

a first flyback respnant ci P:ﬁ'n a_defl ect,i n@/indi ng

(L[err]); § r I n S th) r espongil sai d i nput

signal and coupl ed } g B3i &%i fly )a§< resonant éi I C UAEL r generating a
t C

resonant, first flypackjpul sewjol tage $v2) at ja fr h h is related
to said first frequencyijthat 'Yy deyeloped 2
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across a high voltage winding (W) of a flyback transfornmer (T1);

a second flyback resonant circuit (78); second swi t chi ng neans
(@) responsive to said input signal and coupled to said second flyback
resonant circuit for generating a resonant, second flyback pul se voltage
(V[err]) at a frequency that is rel at% /o%said first frequency, said
second fl yback pul se voltage being conbined with said first flyback pul se
voltage to produce a high voltage pulse ([err]) that is coupled to an

el ectrode (ULTOR) of a cathode ray tube; characterized by
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o | Application No. 9662087-0 -
Y Ci rCU|$EéBg coupPOthT ai d second flyback pul se voltage
fig neans for controlling sald second flyback pul se voltage in a

e AT gh voltage pulse, said control circuit.conprisin

il a?m@%?% ‘I()g,), an ng'rjmpn stage (A (B _(K) having an imanu'r X
gt is coupled to an output- of said error anplifier and an output. (69) '
Hat is coupled to said second flyback resonant circuit and neans (D105)
fdr clanping a signal tGH volawteREUTHORS CIRerpat h bet ween sai d
anplifier and out put stage to prevenf sala anpl i tude of said second flyback

PY | se \A%l i %oﬂé% o%?s 1? glcﬁzdeé Figst (’WBZ & ge%%nd (WD) transformer windings that

are coupled in series for producmg corresponding first (V2) and second (V3) ﬂyback pulse
voltages. A first protection circuit (200) disables the generation of each of the pulse voltages
(V2, V3) when the amplitude of the first pulse voltage (V,) becomes excessive. A second
protection circuit (110) disables the generation of one of the pulse voltages (V2,v3) when the
amplitude of the second pulse voltage (V3) becomes excessive.

Fig. la
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