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This invention relates to a protection circuit of a high 

voltage power supply of a video apparatus. 
In television receiver or monitor circuits, the ultor 

accelerating potential or high voltage for a picture ~ube (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 

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 

~ause 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 de~eased ultor 

accelerating potential. Ultor voltage variations resulting Jrom 

variation of beam current occur mainly due to a ldakage . 

inductance ~tween 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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advent of high definition televis;on, it mety ht; desiral>ie to have a 
better stabilized or regulated ultor voltage . so as to obtain better 
display performance over the entire beam current or brightness 
range. It may be further de~irable to have the ultor voltage 

5 adjustable to the maximum permissible value, taking into account 
the x-radiation limi~ to obtain high brightness at low beam 

current and, therefore, a better spot size. 
Al~owed U.S. Patent Application Ser. No. 516,487 in the 

name of Rodriguez-Cavazos, filed April 30, 1990 (the Rodriguez-
1 0 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 ~eries with the first flyback 

1 S 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. 

2 0 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 

2 5 flyback transformer is at a normal amplit~de. 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 

3 0 generating arrangement. Also, when the second switching 

arrangement is formed by an MOSFET transistor, it 'may be 
' 

desirable to protect the MOSFBT transi~tor against excessive • 
flyback pulse voltage that is developed at i.ts drain electrode, 
during flyback. 

3 5 A high voltage p~wer 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 fly back transformer. A resonant, second 
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flyback pulse voltage is generated and combined with the first 
flyback pulse voltage to produce a high voltage pulse that is 
coupled to an electrode of a cathode 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 

1 0 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 
1 S 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, 

2 0 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. 

2 5 High voltage stabilization circuit 102 includes a 
switching transistor Q2, responsive to a horizontal rate drive 
signal HORDRIVE at a horizontal frequency 2xf8 , where fH is 

approximately 16 KHZ in the NTSC standard, .a retrace capacitor C3 

and a primary winding Wa of a transformer T2. Transformer T2 
3 0 has a secondary winding Wb for developing a flyback voltage V3 

between terminals A and B. Winding Wb is coupled .. at termine.I B . . ... 
in series with a tertiary, high voltage winding W2 of a flyback 
transformer Tl. Winding W2 is formed by multiple winding 
segments that are coupled in series via diodes D3 that form a split 

3 S diode arrangement, in a well known manner. 
A switching transistor QI of deflection circuit 100, also 

responsive to horizontal rate drive signal HORDRIVE, generates a 
horizontal rate flyback or retrace voltage Vl in a deflecJi.Jm. . _ ·--·. 
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retrace or flyback resonant circuit 79 that is coupled via a 
primary winding Wl of transformer. Tl to winding W2 to form a 
horizontal rate retrace or flyback high voltage V2 in winding W2. 
Winding Wt is coupled to a supply voltage B+. High voltage V2 is 

S 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 ~ngement were not utilized but, 
instead, a rectifying diode had been coupled between an end 

1 0 terminal C of such winding W2 and an ultor electrode UL TOR 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 

1 S 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 

2 0 dependent negative voltage V BC 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 Vac 
at terminal A has no appreciable influence on stabilization circuit 
102 and, t}\erefore, 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 it flows through winding Wa and stores energy in winding 
Wa. When transistor Q2 is switched off, the stored energy is 

3 0 transferred into retrace capacitor C3 and develops a retrace . 
voltage V4 across capacitor C3 and across winding \va 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 

3 S voltage V2. A flyback interval ta of voltage V3 is substantially 
longer than a d~flection retrace interval tr of voltage V2. For 
example, the deflection retrace time tr may be S. 7 microseconds. 

liiUl~ 
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In contrast, the flyback interval ta of voluge V3 may be ~ 1 

microseconds. 
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 

trctnsistor 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 

1 0 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 Dl02 

clamps the switching gate electrode voltage of transistor Q2 to -

0. 7 volts when transistor Q3 is turned on. 

1 S The storage time in transistor Q 1 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 

2 0 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 V CONT that controls the amplitude of pulse 

2 S voltages V 4 and V3. The level of voltage V CONT varies in 

accordance with a current i2 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. 

3 0 Ultor voltage U is held constant by a negative feedback loop 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 

3 5 zener diode Z. A noninverting input terminal of amplifier 104 is 

coupled to a low end of bleeder res~stor R2 ~ia 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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clamping arrangement., embodying an inventive feature, and via a 
signal inverting sta.ge- 64 that includes a transistor Q4 and 
resistors R65, R66, R67 and R68. The collector of transistor Q4 is 
coupled to the base electrodes of transistors QS and Q6 operating 

5 in a push-pull manner as emitter followers. The collector 
electrode of transistor QS is coupled to supply volt~ge B+. Voltage 
V CONT is developed at a junction terminal 69 between the emitters 
of transistors QS and Q6. A filter capacitor C70 -is coupled 
between terminal 69 and ground. A change in ultor voltage U will 

1 0 produce a correspon<Jing change in voltage V CONT 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 0104, 

1 5 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 RIOS and a resistor R106 to the 
base electrode of transistor Q4. The voltage coupled via diode 

2 0 Dl05 clamps or maintains the base voltage of transistor Q4 above 
the predetermined minimum level. The voltage that is coupled 
via diode 0105 prevents control voltage VcoNT from exceeding a 
corresponding predetermined maximum level of, for example, 105 
volts, irrespective of the drop in the magnitude of the output 

2 5 voltage at the output. terminal of amplifier 104. Advantageously, 
by preventing voltage V CONT from exceeding the predetermined 
maximum . level, MOSFBT transistor Q2 is protected against 
excessive peak voltage at its drain electrode, du~ng flybac~. 

An X-ray 0r a high voltage protection circuit 200 is 
3 0 responsive to a retrace pulse voltage VW3 of transformer. Tl, 

developed across a secondary flyback transformer ~nding W.3, 
for generating a conventional disabling or shutdown control signal 
XRP when voltage VW3 exceeds a predetermined threshold level. 
Voltage VW3 is representative of the flyback pulse voltage that is 

3 5 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 osqillator that generates signal HORDRIVE. 

When signal XRP is generated, signal HORDRIVE i~ _ -·- -----· 
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disabled and the generation of the retrace pulse voltages in 
winding segments W2 and in winding Wb ceases. Circuit 200 
includes a latch that m!dntains signal XRP at its state that disables 
the generation of signal HORDRIVB indefinitely or · until, for 

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 HORDRIVB. When the user initiates a power­
off operation, signal HORDRIVE is disabled. 

1 0 . 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 

1 5 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 

2 0 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. 

2 5 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 VcoNT that controls the amplitude of pulse 

3 0 voltage V3 is coupled via a voltage divider that includes a resistor 
202 and a resistor 203 to a cathode of a zener diod~' Zl OV having .. 
a zener voltage of 10 volts. The anode of zener diode ZlOV is 
coupled to a gate electrode of a silicon c;:onttolled rectifier (SCR) 
204. SCR 204 is turned-on in a latching mode when voltage VcoNT 

3 5 exceeds a predetermined level such as, for example, + 115 volts 
that is determined by resistors 202 and 203 and zener diode 
ZlOV. When the voltage at a terminal 202a, between resistors 

---------
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202 and 203, exceeds the zener voltage of +10 volts, SCR ~04 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 collectot 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 V CONT, the 
collector current of current source · transistor Q7 is shunted away 
from the collector of transistor Q3 and· the collector voltage of 

1 0 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 

1 S voltage V3 is disabled when voltage V CONT is at + 115 volts that is 
larger than the + 105 volt limit, established by the clamping 
operation of diodes D104 and Dl05. Thus, abnormal operation 
condition in an output. stage of control circuit 103 that includes 
transistor Q4 and QS would disable the generation of voltage V3. 

2 0 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. 

2 5 In normal operation, after the user initiates the 
power-on operation, switching operation begins in transistor Q 1 as 
a result of signal HORDRIVE being enabled. Voltage VW3 in 
winding W3 is then produced and recti~ed to produce a signal 
RUN/STBY at a "RUN" state that is coupled to a based electrOde of 

3 0 a power supply output transistor Q8. The collector of trapsistor 
Q8 is energized both : during standby, or power off &d 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 

3 5 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 
ZlOV is clamped to approximately zero volts by the operation of a 
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diode 220 that iJ coupled between terminal 202a and the + 12V 
voltage. 

Immediately after the user initiates the power-on 
operation~ control circuit 103 might producet in a transient 

S condition, control voltage V CONT at a high level that might have 
caused SCR 204, undesirably, to tum-on and be maintained 
indefinitely in the latched mode. The transient high l~vel of 
voltage V CONT may initially occur because, prior to steady state 
operation, the voltage at the noninverting input terminal of 

1 0 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 

1 5 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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WHAT IS CLAIMED IS: 
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 2) at a 
frequency that is related to said first frequency that is developed 
across a high voltage winding (W2) of a flyback transformer (Tl); 

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 (UL TOR) 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 (V2) 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 2) and 
second (V 3) flyback pulse voltage generating means for disabling 
the generation of one of said first and second flyback pulse 

s 
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voltages (V 2) when an amplitude oi saia first flybac.k pulse 
voltage is not within a corresponding normal operation range. 

4. A power supply according to 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 (V 3) 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 voitage (V CONT) 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 (ZlOV) 
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 
(V CONT) 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 (V CONT) 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 (V 3) when said amplitude of 
said second flyback pulse 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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winding (W2) for gener.ating a rectitied high voltage ( 0) that is 
coupled to an ultor electrode of said cathode ray tube wherein 
said control circuit (103) is responsive to said rectified high 
voltage for varying said second flyback voltage pulse (V3) in a 
negative feedback manner when said ultor vol~ge varies to 
stabilize said rectified high voltage. 

10. A high voltage power supply according to Claim l 
characteri~d in that said deflection winding (Ly) comprises a 
horizontal deflection winding. 

11. A high voltage power supply according to Claim J 
characterized in that said flyback transfo~er (Tl) comprises a 
primary winding (Wl) that is coupled to said first flyback . 
resonant circuit (79) and wherein said high voltage winding (W2) 
comprises a tertiary winding of said fly back transformer. 

12. A power supply according to Claim 1 characterized 
in that said first (V2) and second (V3) flyback pulse voltages are 
produced in windings (W2, Wb) that are magnetically separated 
and ~herein 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 Oaim 1 characterized 
in that said high voltage winding (W2) of said first flyback 
transformer (Tl) is magnetically coupled to said first fly back 
resonant circuit (79), wherein a winding of a second· flyback 
transformer (Wb) is magnetically coupled Jo 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 
rec~fier (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 

iiiilr 
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the generation of said second f1yback pulse voltage (V3) in a 
manner 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,QS,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 (D 105) 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 (V 3) 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 (V 3) 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 (QI) responsive to said input 
signal and coupled to said fi~t flyback resonant circuit for 
generating a resonant, first flyback pulse voltage (V 2) at a 
frequency that is re~ated ·to a deflection frequency that is 
developed across a high voltage winding (W2) of a flyback 
transformer (Tl); 

a second flyback resonant cir<?uit (7·8); 
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 (V 3) that is 
applied in series with said first flyback pulse voltage to produce a 

~--- -------­----
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high voltage pulse (U) that is coupled to an electrode (UL TOR} of a 
cathode ray tube having an amplitude that is in accordance with a 
sum of ~d first and second flyback pulse voltages; 

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 (110) 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 
(V 3) when an amplitude of said second flyback pulse voltage is 

not within a first n~rmal 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 
(V 3, V 2) when an amplitude of said first flyback pulse voltage is 
not within a second norinal 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 (QI) responsive to said input 
signal and coupled to said first flyback resonant circuit for 
generating a resonant, first flyback pulse· voltage (V 2) at a 
frequency that is related to said first frequency that is developed 
across a high voltage winding (W2) of a fl.yback transformer (Tl); 

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 (V 3) 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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voltage to produce a high voltage pulse [u) that is coupled to an 
electrode (UL TOR) of a cathode ray tube; characterized by 

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, 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. 


