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IIlGH VOLTAGE STABILIZATION CIRCUIT FOR 
VIDEO DISPLAY APPARATUS 

This invention relates to a power supply for a 
television apparatus with high voltage stabilization 

5 In television receiver or monitor circuits, the ultor 
accelerating potential or high voltage for a picture tube is, 
typically, derived by rectifying a retrace pulse voltage developed 
in a high voltage winding of a horizontal output flyback 
transformer. The retrace pulse voltage is developed by a 

1 0 horizontal deflection circuit output stage that is coupled to the 
high voltage winding via a 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 

1 5 transistor. 

inversely 
potential. 

In typical television receiver. circuits, raster size is · 
proportional to the square root of the ultor accelerating 

Because the high. voltage circuit exhibits a certain 
amount of source impedance, increasing the ioad current drawn . . ~ 

. 2 0 from the ultor terminal will result in a decreased ultor 
. . 

accelerating potential. Ultor voltage variations resulting from 
variation of beam current o~cur mainly due to a leakage 
inductance between the high voltage and the primary winding of 
the fly back transformer. Ultor· voltage variations may lead to 

2 5 reduced performance. The reduced perfor~ance is manifested by 
undesirable raster size variations, _reduced peak brightness and 
poor focus at high beam currents. 

The inner ·and outer aquadag of the picture tube act as 
a capacitance that is charged by flyback transformer current, 

3 0 dl\ring retrace, and is discharged by the beam current. Increasing 
beam current requires increasing charge current; during retrace. 
This leads to increased loading of the deflection retrace. circuit 
that includes a deflection winding, causing an increased retrace 
time width and reduced retrace or flyback voltage pulse 

3 5 amplitude. The result is a further reduction of performance 
because of "S" shaping variation due to retrace time width 

· variation as a function of the beam current. 

5 

·~ 
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The introduction of very large picture tubes and in 
particular the introduction of the 16:9 aspect ratio picture tubes 
may require improved pefformance of the high voltage · and 
deflection circuits. For example, the display of a 4:3 picture on a 
16:9 picture tube will show the left and right hand picture 
borders. Any ·display breathing ~r deflection disturbance due to 
retrace voltage amplitude and/or width variation may be visible 
because the masking overscan is missing. It may be desirable to 
improve stability of high voltage and retrace width with beam 

.1 0 current variation. 
In accordance with an aspect of the invention, an 

energy storage coil is coupled in p~allel with a winding of a 
flyback transformer during a controllable time interval beginning 
during th_e second half of horizontal .trace and ending during 

1 5 retrace. The energy stored · in the coil during the trace portion Js 
. transferred to the fly back transformer during retrace to enhance 
high voltage at high beam currents. The amount of energy is 
controlled or regulated to obtain a stabilized high voltage. 

In accordance with another aspect of the invention, 
2 0 the energy storage coil is. parallel coupled to a retrace resonant 

circuit during the energy transfer interval and thus stabilizes also 
the horizontal retrace time. which might have otherwise increased 
with increasing beam current. 

A regulated power supply embodying a further ·aspect 
2 5 of the invention, includes a retrace resonant circuit that includes a 

deflection · winding. A deflection current is generated in the 
deflection winding, during a deflection cycle and a first pulse is· 
generated in a first winding of a flyback transformer, during· 
retrace. A pulse-width-modulator is responsive to a control signal 

3 0 for generating a pulse-width-modulated signal that is modulated 
_in accordance with the control signal. A switching arrangement 
generates a . second pulse in the second winding, during retrac~,. · 
that is modulated in accordance with the modulated signal. Both 
the first and second pulses are transformer-coupled to a load 

3 5 circuit via the transformer for generating one of a regulated load 
voltage and a regulated load current in the load· circuit . 

.. .. · 
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FIGURE 1 illustrates a horizontal deflection circuit with 
ultor voltage regulation circuit with ultor voltage sensing, 
embodying an aspect of the invention; 

FIGURES 2a-2e and 3a-3f illustrate waveforms useful 
5 for explaining the operation of the circuit of FIGURE 1; 

FIGURE 4 illustrates a second embodiment of the 
invention in which an ultor voltage regulation circuit senses 
directly a transformer current; and 

FIGURE 5 illustra~es a third embodiment of the 
. I 0 invention that includes a raster distortion correction circuit. 

FIGURE I illustrates a horizontal deflection. circuit 100 
and a high voltage stabilization or regulator circuit 102, 
embodying an aspect of the invention, that g~nerates a stabilized 
ultor voltage U. The arrangement of FIGURE 1 may be used in 

1 5 conjunction with, for example, a 37" color picture tube, not shqwn, 
of the type Mitsubishi A89JKA81X. For simplicity, east-west 
raster· correction, horizontal linearity correction and component 
values, which are not relevant for explaining the invention, are 
omitted from FIGURE 1. 

2 0 A switching u;ansistor Ql of deflection circuit 100, 
responsive to a horizontal rate drive signal, generates a horizontal 
rate retrace voltage V 1. Voltage V 1 is generated in a deflection 
retrace or flyback resonant circuit 79. Voltage Vl is coupled vfa a 
primary winding Wl of a flyback transformer Tl to a high voltage 

2 5 winding W2 to. form a horizontal rate retrace or flyback high 
voltage VW2 in each winding _portion of winding W2. Circuit 79 
includes a deflection winding LH in which a deflection current iy 
is generated. Rectifying diodes, DHV, coupled in a diode-split 
configuration to the winding portions of winding W2, produce an 

3 0 ultor voltage U that is coupled to the anode of the picture tube, 
not shown. 

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

3 5 items or functions. The waveforms of FIGURES 2a-2e are drawn 
in solid lines (or 0.2 mA average beam current beam and in 
broken lines for 1.2 mA average beam · current. 
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The waveforms on the left hand side of FIGURES 2a 
and 2b, referred to herein as left I:"IGUR~S 2a and 2b, respectively, 
are used to explain the operation when high volta$e regulator 
circuit 102 is disabled. In this case, retrace voltage VI of FIGURE 
1 decreases at high beam current9 as shown in broken line, and 
the retrace time tends to increase. An interval tc indicates the 
conduction interval of high voltage rectifying .diodes DHV 
integrated in winding W2 of flyback transformer Tl. Interval tc 
is negligibly small at low beam currents, as shown in left FIGURE 

1 0 2a, but increases a~ high beam currents because of the leakage · 
inductance between windings WI and W2 of FIGURE 1. As a 
result, ultor voltage U decreases significantly from 28.5 to 25.9KV. 

· The high voltage level U is equal approximately to the retrace 
voltage at th~ center of interval tc, at left FIGURE 2a. The slopes 

1 5 of a primary current i 1 of left FIGURE 2b are determined by a • 
supply voltage B+ of FIGURE 1 that is coupled to winding Wt, the 

. inductance of winding Wl and the retrace resonant frequency of 
circuit 79. Voltage B+ is coupled to the undotted terminal of 
winding Wl. Voltage B+ is supplied by a voltage regulator 66. 

2 0 A negative portion of current i 1 representing 
recovered energy flows back to voltage regulator 66 that 
regulates voltage B+. Current i1 increases to a peak amplitude of 
l.7A at high beam current. The increase appears as an added D.C. 
component causing the negative portion of· current il to decrease. 

2 5 When the negative peak of current i1 reaches zero, no energy is 
recovered and a damper diode DQ 1, coupled in parallel with 
transistor Ql, cannot .conduct. Excessive D.C .. component may lead. 
to an improper operation causing deflection distortions and a 
reduction of the· high voltage. 

3 0 In accordance with an inventive feature, high voltage 
regulator circuit 102 includes an energy storage. coil or inductor 
L 1, a diode D 1 and a winding W3 of transformer Tl coupled in 
series with a collector-emitter current path of a. switching 
transistor Q2 that is controlled by a control circuit 103. Diode Dl 

3 5 is conductive during a controllable portion of trace. A snubber 
network that includes a ~apacitor C7 and a resistor R20 'across coil 
Ll prevents excessive· ringing when diode Dl cuts-off during the 
retrace interval. The waveforms of right FIGURES 2a-2e are used 

This Sheet Has Been Replaced-

11111111-llllll llll lll llll 



.,. 
:C... 

5 

10 

-5- RCA 86,484 

for explaining the normal operation of high voltage regulator 
circuit 102. Advantageously, winding W3 of FIGURE 1 i~ also 
employed in a retrace ·voltage power supply that includes a 
rectifier D2, a current limiting resistor R4 and. a · filter capacitor C2 
to obtain a supply voltage in capacitor C2 for energizing vide~. 

output amplifiers, not shown. 
A high voltage representative voltage is developed at 

the emitter of transistor Q3 that is coupled to a voltage divider. 
The voltage divider further includes a bleeder resistor BLEEDER. 
A contrQl circuit 103 generates . a base drive voltage V3 of 
transistor Q2, having a waveform of FIGURE 2d. A leading edge LE 
of voltage V3, that causes ·transistor Q2 to begin conducting is 
phase-modulated in accor~ance · with the voltage across resistor 
R l, in an interval tl -t2 that occurs during trace. The voltage 

1 5 across resistor R 1 varies when ultor voltage U varies. Transistpr 
Q2 of FIGURE 1 conducts at low beam current or at high ultor . . 

voltage U, during an interval t2-t6 of FIGURE 2d, as shown in solid 
line. Increasing beam current or a decrease in voltage U causes 
leading edge LE of voltage V3 to advance from time t7 toward 

2 0 tim~ t 1, as shown in broken. line that corresponds to a 1.2 mA 
beam current. Transistor _Q2 conducts during interval tl-t6 and 
clamps a voltage at an undotted terminal of winding W3 to ground 
potential. A negative trace voltage V2 of FIGURE 2e at a dotted 
terminal of winding W3 . produces an up-ramping current i2 of 

2 5 FIGURE 2c that flows from ground through inductor Ll, diode Dl, 
winding W3 and transistor Q2 .. 

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

3 0 winding ratio of windings W3 and Wl. Current il at right FIGURE · 
2b · increases at a higher rate than in left FIGURE 2b, during 
interval tl-t3, because the transformer-coupled inductance of coil 
Ll reduces the inductance of primary winding Wl. Current i1 
reaches a higher peak value, shown in broken lines at right 

3 5 FIGURE 2b, than at left FIGURE 2b due to the transformer-coupled 
current i2 of FIGURE 2c. · The· peak amplitude of current i2' at time 
t3 determines the stored energy in coil L 1. By transformer 
coupling, the stored energy is also indicated by the difference of 
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,.. 
-~ the peak amplitudes between current i1 in left FIGURE 2b and 

·current i 1 in right FIGURE 2b. 
The magnetic energy in each of transformer Tl, coil L 1 

and deflection winding LH is transferred as a retrace current flow 

5 into a capacitor CR of. circuit 79 of. FIGURE 1 during the first half 

of the r~trace interval to produce a retrace voltage Vl of right 

FIGURE 2a. C~rrent i2 flowing through winding W3 is a down­

ramping current because of the positive retrace voltage V2 at the 

dotted terminal of. winding W3. Current i2 reaches a zero levef at 

1 0 time t5 of FIGURE 2c. Diode Dl of FIGURE 1 is then reverse biased 

by retrace voltage V2 and decouples coil Ll from winding W3. 

Thus, coil Ll is parallel-coupled to retrace circuit 79, as long as 

down-ramping current i2 flows .. 

A trace voltage VCS, developed across a trace capacitor 

1 5 CS that is coupled in series with deflection winding LH, has a D.C . . 
. voltage component that is equal to voltage B+. The D.C. voltage 

component of voltage VCS is substantially unaffected by. variation 

of the conduction interval of transistor Q2 of circuit 102. 

Deflection current iy is regulated in accordance with the D.C. 

2 0 voltage component of voltage VCS that is determined by · voltage 

B+. Voltage B+ is regulated independently of the operation of high 

voltage regulator circuit 102. 
In accordance with an inventive feature, the negative 

feedback loop that includes circuit 102 regulates ultor voltage U 

2 5 without significantly affecting deflection current iy. Thus, a 

change in the peak amplitude of current i2 caused by a change in 

beam current loading does not aff~t current iy that is regulated 

separately by voltage B+ . 
. . In accordance with another inventive feature, the 

3 0 retrace frequency increases during current i2 conduction interval, 

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

that is caused by beam curre.nt variations. Therefore, voltage V 1 

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

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

3 5. and broken lines. The additional energy transferred from coil L 1 

of FIGURE 1 produces a higher peak amplitude of voltage Vl at 

high beam current than at low beam current. · As a result, · 
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;;. advantageously, the decrease in high voltage U is smaller at high 
beam current and the retrace time remair:is constant . 

. At high beam currents, the level of the high voltage U 
is approximately equal to an average value of pulse voltage Vl, as · 
shown in the broken line of FIGURE 2a, that occurs during interval 
tc when_ rectifying diodes DHV of FIGURE 1 are conductive. The· 
average value of voltage V 1 during interval tc is approximately 
equal to the peak value of voltage V 1 at lo~ beam current. The 
difference between voltage U at high and low beam currents - at 
right FIGURE 2a is, advantageously, much smaller when compared 
with that shOW-1 in left FIGURE 2a. 

Circuit 103 produces pulse-width-modulated voltage 
V3 · that controls transistor Q2. In circuit 103, a low voltage end of 
bleeder resistor BLEEDER is coupled to a filter capacitor Cl, and 

15 via, resistor Rl, to an emitter of a transistor Q3. A biasing 
network that includes a resistor R 7, a diode D4, a zener diode D5 
and a resistor RS provides a stable reference base voltage of 
transistor Q3 and an emitter voltage of a transistor Q4. 

A bleeder current in resistor R 1 is split into a greater 
2 0 portion that flows through a series arrangement of a resistor R2, a 

resistor R3, a resistor R5 and ~- flyback transformer winding, not 
shown, of transformer Tl to ground. That flyback winding in the 
current path of resistors R2, R3 and RS generates a 250 Vpp 
negative going retrace -pulse at a terminal 103a. For D.C. purposes, 

2 5 the voltage at terminal 103a represents ground potential. The 
retrace pulses at terminal 103a· are integrated by an integration 
network that includes resistor R5 and a capacitor C3 to produce· a 
sawtooth voltage V 4. 

The other, and smaller, portion of the bleeder current 
3 0 flows through transistor Q3 and through a .·beam current sampling 

load resistor R.6. A high voltage representative voltage V5 
developed across resistor R6 is filtered by a capacitor C4. 
Whereas, voltage V 4 across resistor R5 is not modulated by high 
voltage variations because the emitter of transistor Q3 is at a 

·3 5 constant D.C. potential. Voltage VS varies with ultor voltage 
variations, as shown in FIGURE 3b. Advantageously, the= current 
that flows through resistors R2, R3 and R5 reduces the D.C. level of 
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:..- voltage VS, thus enabling the usage of a higher value resistor for 
resistor R6. 

Voltage V 4 is compared with voltage VS by a voltage 
~omparator U 1 A for modulating a trailing edge of voltage V9 
during an interval tl-a of FIGUR:E 3f. Comparators UlB and UlC 
of FIGURE 1 are driven by retrace pulse voltage V6 to hold down 
output voltages VS and V9 of comparators UlB and UlC, 
respectively, during retrace. A comparator UlD is driven by a 
sawtooth voltage V7 of FIGURE 3d produced by an R-C network of 
a resistor RIO of FIGURE 1 and a capacitor CS.· Output voltage VS 
prevents transistor Q2 from being turned on during . the first. half 
of the trace interval. Voltages VS and V9 are summed via 
resistors R16 and R15 to drive a base of a transistor Q5. 
Transistor Q5 produces, at its collector, voltage V3 that is also 
developed at the base· of transistor Q2. High voltage U is adju~ted 
by a variable resistor R3 which varies in a differential manner the 
D.C. levels of voltages V 4 and VS. 

Transistor Q4 provides prote~tion by disabling circuit 
103 and transistor Q2. When the bleeder current falls ·below 

2 0 approximately 70% of its nominal value, transistor Q3 becomes 
disable or nonconductive · and transistor Q4 becomes conductive. 
The current flowing through resistor R7, diode D4 and transistor 
Q4 charges capacitor C4 to a higher voltage than voltage V 4, 
causing the sum of voltages VS and V9 to be positive during trace. 

2 S As a result, transistor Q2 cannot conduct during trace and current 
i2 is zero. Such fault condition can occur with a defective or 
disconnected bleeder resistor. Advantageously, the protection 
operation provides a soft start-up operation because. the high 
voltage regulator is . disabled until high voltage U is equal to at 

3 0 least 70% of its nominal value. 
FIGURE 4 illustrates a high voltage regulator ·102•, 

embodying another aspect of the invention. Similar symbols and 
numerals in FIGURES 1 and 4, with the exception of the symbol (') 

. in FIGURE 4," indicate similar items or functions. Series co~pled 
3 5 diode D l ', inductor L l' and transistor Q2' of FIGURE 4 are coupled 

to a winding W3' which supplies negative going retrace pulses. 
Winding W3' is also used as a voltage source for a trace rectifier 
D2', for producing in a capacitor C2' a supply voltage of 28 volts 

11iiiiiir 



-9- RCA 86,484 

;::: required by, for example, a vertical deflection amplifier, not 

shown. 
The operation of _a high voltage regulator circuit 102' is 

similar to circuit 102 described in FIGURE 1. The waveforms in 

5 FIGURES 2a-2e with respect to the circuit. of FIGURE 1 are also 

applicable with respect to the circuit of FIGURE 4 except for the 

waveform of FIGURE 2e which is inverted, as shown in FIGURE 4. 

A difference between control circuit 103' of FIGURE 4 and circuit 

103 of FIGURE 1 is that control circuit 103' of FIGURE 4 is 

1 0 controlled directly by a sample of the high voltage charge current 

in winding W2' instead of directly by ultor voltage U, as shown on 

FIGURE 1. The charge current through winding W2' of FIGURE 4 is 

sampled across a resistor R21 of FIGURE 4. A capacitor CS 

provides filtering. The charge current through resistor R21 is 

1 5 invt!rse proportional to high voltage U'. Therefore,. the 
• 

arrangement of FIGURE 4 can operate properly in an open. loop 

configuration. The circuit of FIGURE 4 may be employed in a high 

voltage circuit that does not include a bleeder resistor. 

A regulation circuit 102" of FIGURE 5, embodying an 

2 0 aspect of the invention, provides ultor voltage regulation and 

operates similarly to that described witb respect to the circuit of 

FIGURE 1. In FIGURE 5, an E-W raster distortion corrected 

horizontal deflection circuit 200 is included. Similar symbols and 

numerals in FIGURES 1 and 5, with the exception of the symbol (") 

2 5 in FIGURE 5, indicate similar items or functions. 

An E-W switchi.ng transistor Qll of FIGURE 5 is 

conductive and supplies a controllabl~ amount of energy to 

deflection resonant circuit 79" during a first portion of the retrace 

interval for obtaining an East-West amplitude . modulated 

3 0 deflection current. Horizontal retrace begins when transistor Ql" 

is turned off. Transistor Ql 1 is maintained conductive from a 

time at the beginning of the horizontal trace interval and until a 

controllable instant during the first portion of horizontal retrace ~ . 
The retrace, first portion begins at .the time transistor Ql" 

3 5 becomes nonconductive. The length of the first portion varies in a 

vertical rate manner to provid~ East-West raster distortion 

~orrection. Following the retrace, first portion, transistor Ql 1 

becomes nonconductive an_d isolates a flyback resonant circuit 

This Sheet Has Been Replaced 

1111111111111111111111111 · . 



... 

- 1 0- RCA 86,484 

.... 251, that includes windin.g Wl" and a flyback capacitance CT, from 
resonant circuit 79". High voltage regulation circuit 102" is also 
isolated from retrace circuit 79", during a second .portion of the 
retrace interval, when diodes· DHV are conductive. As a result, 

5 · circuit 102" ~s not by-passed by circuit 79". Therefore, . the 
efficiency of circuit 102" is, advantageously, increased. 

The operation of the deflection circuit th~t includes 
circuit 79", circuit 200 and circuit 251 is · described in · more detail 
in allowed U.S. Patent Application Serial No. 722,809, filed June 

10 . 28, 1991, entitled, RASTER DISTORTION CORRECTION CIRCUIT in 
the name of Haferl. 
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Y :;:. CLAIMS: 

1. A regulated powe~ supply for a video display 
apparatus, · comprising: 

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

a fly back transformer (Tl); 
a source (66) of an input supply voltage (B+) that is 

coupled to a first winding (Wl) of said transformer; 
a source of a synchronization input signal 

(at a base of Ql) at a frequency that is related to a deflection 
frequency; 

first switching means (Ql) responsive to said input 
signal and coupled to said deflection winding and to said 
transformer for generating a deflection current (iy) in said 
deflection winding, during a deflection cycle, and a first pulse !Vl) 
in said first wind~ng of said transformer, during retrace; 

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

characterized in that 
second switching means (Q2, Dl) responsiv.e to said 

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

2. A power supply accor~ing to Claim 1 characterized 
by, an inductance (Ll) coupled to said second winding (W3) to 
form a current path for producing a current (i2) in said second 
winding having ·a rate of change, during trace, that is determined 
by a value of said fnductance and that . is modulated in accordance 
with said pulse-width-modulated signal (V3). 

· 3. A power supply according to Claim 2 characterized 
in that said first switching means· (Ql) applies said input supply 

..;. 
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i' voltage (B+) across said first winding (Wl) · of said transformer 
(Tl) for transformer-coup~ing said input supply voltage to said 
second winding (W3 ), during trace, to develop a trace voltage in 
said second winding that produces in said inductance (L 1) said 
second winding current (i2). 

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

5~ A power supply according t0 Claim 2 characterized 
in· that said second winding current (i2) is ~ansformer-coupled to 
said load circuit (ANODE), during retrace. 

. 6. A power supply according to Claim 1 characteri~ed 
in that said first pulse (Vl) is transformer-coupled to a high 
vbl~ge winding (W2) of said transformer (Tl) and wherei~ a 
rectifier .<DHV) is coupled to said high voltage winding for 
generating from said first pulse an ultor · voltage (U) and a beam 
current (iBEAM). 

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

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

9 ." A ·power supply according to Claim 1 c~aracterized 
in that said input supply voltage (B+) produces a current (il) in 
said first winding (Wl) of said transformer (Tl) to store magnetic 
energy in said transformer, during trace, the stored magnetic 
energy replenishing energy losses in said retrace resonant circuit 
(79) and in said load circuit (ANODE), during retrace . 

... 
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. 10. A power supply according to Claim 1 characterized 
in that said pulse-wid .. 1-modulated signal (V3) is modulated, 
during trace. 

11. A power supply according to Claim 1 characterized 
by, an inductance (Ll) coupled to said second winding (W3) ·of 
said transformer (Tl) for conducting in said inductance a rampin.g, 
second current (12) having a peak amplitude that is modulated in 
accordar:ice with a beam current (isEAM), wherein said. second 
switching means (Q2) decouples said inductance from said 
transformer during a first portion (t5-56, Fig. 2b) of a retrace 
interval (t3-t6) and couples said inductance to said transformer 
during a second portion (t3-t5) of said retrace interval. and 
wherein a length of each of said first and second portions varies in 
accordance with said beam current (isEAM)· 

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

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

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

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

16. A regulated pow~r supply for a video display 
apparatus, comprising: 

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

a fly back transformer (Tl); 
a source (66) of an input supply voltage (B+) that is 

developed in a first winding (WI) of said transformer, during 
trace; 

a source of a. synchronization input signal (base of Q 1) 

at a frequency that is related to· a deflection frequency; 
first switching· means (Ql) responsive to said input 

signal and coupled to said deflection winding and · to said 
transformer for generating a deflection current (iy) in said 
deflection winding, during a deflection cycle, and a fi~st pulse (Vl) 
in said first winding of said transformer, during retrace; 
characterized by 

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