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High-voltage generating circuit.

A high-voltage generating circuit for use in a
CRT display apparatus has a horizontal drive
circuit which is supplied with a horizontal fre-
quency signal synchronous with a horizontal
synchronizing signal in an input signal, a high-
-voltage converter output circuit which can be
turned on and off by an output signal from the
horizontal drive circuit, and a flyback transfor-
mer connected to an output terminal of the
high-voltage converter output circuit. A fre-
quency multiplier is connected between the
horizontal drive circuit and a terminal for sup-
plying the horizontal frequency signal to the
horizontal drive circuit and having a multipli-
cation factor variable depending on the fre-
quency of the horizontal frequency signal.
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The present invention relates to a high-voltage
generating circuit, and more particularly to a high-
voltage generating circuit for use in a CRT display ap-
paratus. More specifically, the present invention is
concerned with a high-voltage generating circuit for
use in a CRT display apparatus which is automatically
responsive to a signal source having a wide range of
horizontal frequencies.

One general high-voltage generating circuit for
use in a CRT display apparatus comprises, as shown
in FIG. 1 of the accompanying drawings, a horizontal
oscillator and AFC (automatic frequency control) cir-
cuit 1, a horizontal drive circuit 2, a high-voltage con-
verter output circuit 3, and a flyback transformer 4.
The horizontal oscillator and AFC circuit 1 is supplied
with a horizontal synchronizing signal H-sync and also
with flyback pulses FBP that are fed-back from the
output terminal of a horizontal deflection circuit (not
shown). The horizontal oscillator and AFC circuit 1 ef-
fects an automatic frequency control process to gen-
erate horizontal frequency pulses which are horizon-
tally synchronized.

The horizontal oscillator and AFC circuit 1 gener-
ally doubles as a drive circuit for the horizontal deflec-
tion circuit. The oscillation frequency of a high voltage
as well as the frequency of horizontal deflection puls-
es varies depending on the horizontal frequency of an
input signal applied to the horizontal oscillator and
AFC circuit 1.

In a multiscan-type display apparatus, for exam-
ple, the horizontal oscillator-and AFC circuit 1 is ar-
ranged to respond to a wide range of horizontal fre-
quency signals applied thereto. The horizontal fre-
quency signals include a computer graphic signal of
64 KHz, a high-density videotex signal of 31.5 KHz,
and a television signal of 15.7 KHz.

The conventional high-voltage generating circuit
for use in a CRT display apparatus suffers various
drawbacks when the CRT display apparatus displays
an image based on a signal whose horizontal frequen-
cy is lower than a horizontal frequency f, for which the
high-voltage generating circuit is originally designed,
e.g., an image based on a television signal or a high-
density videotex signal. Specifically, the impedance
of the choke coil is lowered to allow a large direct cur-
rent to flow therethrough, giving off an increased
amount of heat. Since the horizontal frequency of the
image signal is low, the period of time in which a high-
voltage load is discharged is increased, resulting in
large high-voltage fluctuations. Inasmuch as the hor-
izontal drive transformer cannot continuously supply
a sufficient drive current, the high-voltage output
transistor fails to operate properly.

To eliminate the above shortcomings, it has been
proposed to change inductance values of the choke
coil depending on the scanning frequency, change
resonant capacitors to increase the duration of fly-
back pulses, and change horizontal drive transfor-
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mers. However, these proposals are disadvanta-
geous in that they require a large circuit scale, are ex-
pensive as power devices are needed to change the
inductance values of the choke coil, the resonant ca-
pacitors, and the horizontal drive transformers, and
do not provide sufficient merits.

Another solution is to produce a high voltage
based on an asynchronous oscillation irrespective of
the frequency of the input signal. Since asynchronous
noise would appear on the displayed image, however,
a magnetic field leakage has to be shielded or high-
voltage ripples have to be suppressed to remove such
asynchronous noise. Therefore, this solution also
poses a cost problem because of the additional meas-
ures for asynchronous noise removal.

It is therefore an object of the present invention
to provide a high-voltage generating circuit for use in
a CRT display apparatus, which maintains a high
switching frequency, causes no high voltage drop, de-
velops no heat buildup, can continuously supply a suf-
ficient switching drive current, and is relatively inex-
pensive, with respect to an input signal whose hori-
zontal frequency is lower than a horizontal frequency
for which the high-voltage generating circuit is basi-
cally designed.

According to the present invention, there is pro-
vided a high-voltage generating circuit comprising a
horizontal drive circuit for being supplied with a hori-
zontal frequency signal synchronous with a horizontal
synchronizing signal in an input signal, a high-voltage
converter output circuit for being switched by an out-
put signal from the horizontal drive circuit, a flyback
transformer connected to an output terminal of the
high-voltage converter output circuit, and a frequency
multiplier connected between the horizontal drive cir-
cuit and a terminal for supplying the horizontal fre-
quency signal to the horizontal drive circuit and hav-
ing a multiplication factor variable depending on the
frequency of the horizontal frequency signal.

According to the present invention, there is also
provided a high-voltage generating circuit for use in a
CRT display apparatus, comprising a flyback trans-
former, a high-voltage converter output circuit having
an output terminal connected to the flyback transfor-
mer, horizontal drive means for switching the high-
voltage converter output circuit, supply means for
supplying a horizontal frequency signal, frequency
multiplier means for multiplying the frequency of the
horizontal frequency signal from the supply means
and supplying a signal of the multiplied frequency to
the horizontal drive means, and control means for
controlling the frequency multiplier means to multiply
the frequency of the horizontal frequency signal de-
pending on the frequency of the horizontal frequency
signal.

According to the present invention, there is fur-
ther provided a high-voltage generating circuit for use
in a CRT display apparatus, comprising a flyback
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transformer, a high-voltage converter output circuit
having an output terminal connected to the flyback
transformer, horizontal drive means for switching the
high-voltage converter output circuit, supply means
for supplying a horizontal frequency signal, first saw-
tooth generating means triggerable by the horizontal
frequency signal supplied thereto from the supply
means for generating a sawtooth wave signal, com-
parator means for comparing the sawtooth wave sig-
nal with a predetermined level to generate a square
wave signal having a predetermined duty cycle, edge
detecting means for detecting positive- and/or nega-
tive-going edges of the square wave signal to pro-
duce a trigger signal, second sawtooth generating
means triggerable by the trigger signal for generating
a sawtooth wave signal, means for generating a hor-
izontal drive signal having a desired frequency from
the sawtooth wave signal generated by the second
sawtooth generating means, and control means for
controlling the edge detecting means to detect the
positive- and negative-going edges or either the pos-
itive- or negative-going edges of the square wave sig-
nal depending on the frequency of the horizontal fre-
quency signal.

According to the present invention, there is fur-
ther provided a high-voltage generating circuit for use
in a CRT display apparatus, comprising a flyback
transformer, a high-voltage converter output circuit
having an output terminal connected to the flyback
transformer, horizontal drive means for switching the
high-voltage converter output circuit, supply means
for supplying a horizontal frequency signal, frequency
doubler means for doubling the frequency of the hor-
izontal frequency signal from the supply means and
supplying a signal of the doubled frequency to the
horizontal drive means, and control means for control-
ling the frequency doubler means to double the fre-
quency of the horizontal frequency signal depending
on the frequency of the horizontal frequency signal.

According to the present invention, there is also
provided in a high-voltage generating circuit for use in
a CRT display apparatus, having a flyback transfor-
mer, a high-voltage converter output circuit having an
output terminal connected to the flyback transformer,
horizontal drive means for switching the high-voltage
converter output circuit, and supply means for supply-
ing a horizontal frequency signal, frequency control
means comprising frequency multiplier means for
multiplying the frequency of the horizontal frequency
signal from the supply means and supplying a signal
of the multiplied frequency to the horizontal drive
means, and frequency multiplier control means for
controlling a multiplication factor of the frequency
multiplier means to multiply the frequency of the hor-
izontal frequency signal depending on the frequency
of the horizontal frequency signal.

According to the present invention, there is also
provided in a high-voltage generating circuit for use in
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a CRT display apparatus, having a flyback transfor-
mer, a high-voltage converter output circuit having an
output terminal connected to the flyback transformer,
horizontal drive means for switching the high-voltage
converter output circuit, and supply means for supply-
ing a horizontal frequency signal, frequency control
means comprising frequency multiplier means for
multiplying the frequency of the horizontal frequency
signal from the supply means and supplying a signal
of the multiplied frequency to the horizontal drive
means, frequency detecting means for detecting the
frequency of the horizontal frequency signal, and fre-
quency multiplier control means for controlling the fre-
quency multiplier means to multiply the frequency of
the horizontal frequency signal based on the frequen-
cy detected by the frequency detecting means.

According to the present invention, there is also
provided a high-voltage generating circuit for use in a
CRT display apparatus, comprising a flyback trans-
former, a high-voltage converter output circuit having
an output terminal connected to the flyback transfor-
mer, horizontal drive means for switching the high-
voltage converter output circuit, supply means for
supplying a horizontal frequency signal, frequency
multiplier means for multiplying the frequency of the
horizontal frequency signal from the supply means
and supplying a signal of the multiplied frequency to
the horizontal drive means, frequency detecting
means for detecting the frequency of the horizontal
frequency signal, and frequency multiplier control
means for controlling the frequency multiplier means
to multiply the frequency of the horizontal frequency
signal based on the frequency detected by the fre-
quency detecting means.

According to the present invention, there is fur-
ther provided a high-voltage generating circuit for use
in a CRT display apparatus, comprising a flyback
transformer, a high-voltage converter output circuit
having an output terminal connected to the flyback
transformer, horizontal drive means for switching the
high-voltage converter output circuit, supply means
for supplying a horizontal frequency signal, frequency
doubler means for doubling the frequency of the hor-
izontal frequency signal from the supply means and
supplying a signal of the doubled frequency to the
horizontal drive means, frequency detecting means
for detecting the frequency of the horizontal frequen-
¢y signal, and frequency doubler control means for
controlling the frequency doubler means to double
the frequency of the horizontal frequency signal
based on the frequency detected by the frequency
detecting means.

According to the present invention, there is pro-
vided a frequency control device comprising first saw-
tooth generating means triggerable by a frequency
signal supplied thereto for generating a sawtooth
wave signal, first comparator means for comparing
the sawtooth wave signal with a predetermined level
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to generate a square wave signal having a predeter-
mined duty cycle, edge detecting means for detecting
positive- and/or negative-going edges of the square
wave signal to produce a trigger signal, second saw-
tooth generating means triggerable by the trigger sig-
nal for generating a sawtooth wave signal, second
comparator means for comparing the sawtooth wave
signal generated by the second sawtooth generating
means with a predetermined level to produce a
square wave signal, and control means for controlling
the edge detecting means to detect the positive- and
negative-going edges or either the positive- or nega-
tive-going edges of the square wave signal depend-
ing on the frequency of the frequency signal.

According to the present invention, there is also
provided a high-voltage generating circuit for use in a
CRT display apparatus, comprising a flyback trans-
former, a high-voltage converter output circuit having
an output terminal connected to the flyback transfor-
mer, horizontal drive means for switching the high-
voltage converter output circuit with a switching fre-
quency, supply means for supplying a horizontal fre-
quency signal to the horizontal drive means, frequen-
cy control means for keeping the switching frequency
constant irrespective of the frequency of the horizon-
tal frequency signal.

According to the present invention, there is still
further provided a method of multiplying the frequen-
cy of a horizontal frequency signal to be supplied to a
horizontal drive circuit in a high-voltage generating
circuit for use in a CRT display apparatus, the method
comprising the steps of detecting the frequency of a
horizontal frequency signal, and multiplying the fre-
quency of the horizontal frequency signal if the de-
tected frequency is lower than a predetermined value.

According to the present invention, there is also
provided a method of doubling the frequency of a hor-
izontal frequency signal to be supplied to a horizontal
drive circuit in a high-voltage generating circuit for use
in a CRT display apparatus, the method comprising
the steps of detecting the frequency of a horizontal
frequency signal, and doubling the frequency of the
horizontal frequency signal if the detected frequency
is half a predetermined value.

According to the present invention, there is fur-
ther provided a method of controlling the frequency of
a horizontal frequency signal to be supplied to a hor-
izontal drive circuit in a high-voltage generating circuit
for use in a CRT display apparatus, the method com-
prising the steps of generating a first sawtooth wave
signal from a horizontal frequency signal, comparing
the first sawtooth wave signal with a predetermined
level to generate a square wave signal having a pre-
determined duty cycle, detecting positive- and/or
negative-going edges of the square wave signal de-
pending on the frequency of the horizontal frequency
signal to produce a trigger signal, generating a sec-
ond sawtooth wave signal from the trigger signal, and
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generating a horizontal drive signal having a desired
frequency from the second sawtooth wave signal.

According to the present invention, there is also
provided a method of controlling the frequency of a
horizontal frequency signal to be supplied to a hori-
zontal drive circuit in a high-voltage generating circuit
for use in a CRT display apparatus, the method com-
prising the steps of generating a switching frequency
to be supplied to the horizontal drive circuit from the
frequency of a horizontal frequency signal, and keep-
ing the switching frequency constant irrespective of
the frequency of the horizontal frequency signal.

The present invention will be further described in
the following description when taken in conjunction
with the accompanying drawings which illustrate a
preferred embodiment of the present invention by
way of example, and in which:-

FIG. 1 is a block diagram of a general high-

voltage generating circuit;

FIG. 2 is a detailed circuit diagram of a general

high-voltage generating circuit;

FIGS. 3(a) through 3(f) are diagrams showing the

waveforms of voltages and currents in the high-

voltage generating circuit shown in FIG. 2;

FIG. 4 is a block diagram of a high-voltage gen-

erating circuit according to the present invention;

FIG. 5 is a block diagram of a frequency multiplier

in the high-voltage generating circuit shown in

FIG. 4; and

FIG. 6 is a diagram showing signal waveforms in

the frequency multiplier shown in FIG. 5.

Prior to describing the present invention, a spe-
cific circuit arrangement of a general high-voltage
generating circuit will first be described below with
reference to FIG. 2.

As shown in FIG. 2, a horizontal drive transistor
Q1 has an input terminal supplied with a horizontal
oscillating output signal and an output terminal con-
nected to the primary winding of a drive transformer
T1. The drive transformer T1 has a secondary wind-
ing connected to a high-voltage converter output tran-
sistor Q2. A choke coil 21 is connected to the output
terminal of the high-voltage converter output transis-
tor Q2 and also in series to the primary winding of a
flyback transformer 25. A damper diode 22 and ares-
onant capacitor 23 are connected parallel to the pri-
mary winding of the flyback transformer 25, which is
grounded through a boost capacitor 26.

The horizontal drive transistor Q1 turns on and off
the high-voltage converter output transistor Q2
through the drive transformer T1. There is an opti-
mum base drive condition for the horizontal drive tran-
sistor Q1 to be able to turn on and off the high-voltage
converter output transistor Q2 through the drive
transformer T1. The base drive condition largely af-
fects the power loss of the high-voltage converter
output transistor Q2. If the base drive condition were
not met, the high-voltage converter output transistor
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Q2 cannot properly be turned on and off. Under nor-
mal conditions, a base current having a waveform
shown in FIG. 3(a) flows into the high-voltage conver-
ter output transistor Q2. If the horizontal frequency of
a drive signal applied to the high-voltage generating
circuit shown in FIG. 2 is lowered, then a base current
Iz is reduced due to the characteristics of the drive
transformer T1 as shown in FIG. 3(b). Therefore, no
sufficient drive current is supplied to the high-voltage
converter output transistor Q2, which thus fails to op-
erate properly.

When the horizontal frequency is fl, a current i1
as shown in FIG. 3(d) flows through the choke coil 21.
When the horizontal frequency is lowered to f2 =
(1/2)fl, the amplitude of the current i1 increases as
shown in FIG. 3(f). This is because insofar as the
choke coil 21 has a constant inductance L and a con-
stant pulses voltage E is applied to the choke coil 21,
the current i1 flowing through the choke coil 21 is rep-
resented by E/L as it is integrated with respect to time.
Therefore, the choke coil 21 gives off a large amount
of heat. Atthe same time, the current flowing through
the flyback transformer 25 increases, and so is the
amount of heat generated thereby.

High-voltage outputs or flyback pulses as shown
in FIGS. 3(c) and 3(e) are produced from the second-
ary winding of the flyback transformer 25 at the re-
spective frequencies f1, f2. As shown in FIGS. 3(c)
and 3(e), as the horizontal frequency is lowered, a dis-
charge time in which to smooth the flyback pulses is
extended. Therefore, at the lower horizontal frequen-
¢y, areduction AV of the high voltage becomes great-
er making high-voltage regulation poorer.

According to the principles of the present inven-
tion, when the frequency is lower, it is multiplied for
driving a high-voltage output circuit, and hence the
switching frequency is kept at a high value for which
the high-voltage generating circuit is designed.

FIG. 4 shows in block form a high-voltage gener-
ating circuit according to the present invention. As
shown in FIG. 4, the high-voltage generating circuit
has a horizontal oscillator and AFC circuit 1, a hori-
zontal drive circuit 2, a high-voltage converter output
circuit 3, and a flyback transformer 4 which are iden-
tical to those of the conventional high-voltage gener-
ating circuit. In addition, the high-voltage generating
circuit includes a frequency multiplier 5 connected be-
tween the horizontal oscillator and AFC circuit 1 and
the horizontal drive circuit 2. The frequency multiplier
5 can multiply an applied horizontal frequency by a
multiplication factor n (integer). The frequency multi-
plier 5 is supplied with a horizontal oscillating output
signal from the horizontal oscillator and AFC circuit 1.
The high-voltage generating circuit also includes a
frequency detection and multiplication factor control
circuit 6 for supplying a multiplication factor control
signal to the frequency multiplier 5.

The frequency detection and multiplication factor
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control circuit 6 may comprise a frequency-voltage
converter such as a frequency discriminator and a fil-
ter for passing a certain frequency for detecting an ap-
plied horizontal frequency and controlling a multiplica-
tion factor setting section of the frequency multiplier
5 with the multiplication factor control signal that rep-
resents the detected horizontal frequency.

Instead of the horizontal oscillating output signal,
a horizontal synchronizing signal in a composite video
signal may be supplied directly to the frequency mul-
tiplier 5 and the frequency detection and multiplica-
tion factor control circuit 6.

It is assumed that the high-voltage generating
circuit is designed to operate optimally at a horizontal
frequency fH = fl. When a signal having a horizontal
frequency f2 = 1/2.f, is applied, the frequency detec-
tion and multiplication factor control circuit 6 detects
the horizontal frequency f2 and supplies a control sig-
nal to set the multiplication factor n to 2 to the frequen-
cy multiplier 5. The frequency multiplier 5 now dou-
bles the frequency 2 of the horizontal oscillating out-
put signal. Therefore, the horizontal drive circuit 2 and
the high-voltage converter output circuit 3 are driven
at the horizontal frequency fl for which the high-
voltage generating circuit is designed. When a signal
having a horizontal frequency f3 =~ 1/3-f, is applied, the
frequency detection and multiplication factor control
circuit 6 detects the horizontal frequency f2 and sup-
plies a control signal to set the multiplication factor n
to 3 to the frequency multiplier 5.

The frequency multiplier 5 may theoretically have
a multiplication function capable of multiplying the in-
put horizontal frequency by a number of multiplication
factors. However, since high-voltage generating cir-
cuits in actual display apparatus have a high-voltage
regulator for regulating a high voltage with a consid-
erable margin, the frequency multiplier 5 may com-
prise a circuit for multiplying the input horizontal fre-
quency by only multiplication factors of 1 (single) and
2 (or 3) insofar as it is used for an ordinary display ap-
paratus.

FIG. 5 shows in block form a practical circuit ar-
rangement of the frequency multiplier 5. In FIG. 5, the
frequency multiplier 5 comprises a frequency doubler
for doubling the input horizontal frequency. The fre-
quency multiplier 5 has a first sawtooth generator 11,
a first comparator 12 connected to an output terminal
of the first sawtooth generator 11, an edge detector
13 connected to an output terminal of the first com-
parator 12, a second sawtooth generator 14 connect-
ed to an output terminal of the edge detector 13, and
a second comparator 15 connected to an output ter-
minal of the second sawtooth generator 14. The sec-
ond comparator 15 has an output terminal connected
to the high-voltage converter output circuit 3.

Operation of the frequency doubler shown in FIG.
5 will be described below with reference to FIG. 6.

When horizontal frequency pulses HD are ap-
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plied to the first sawtooth generator 11, the first saw-
tooth generator 11 is triggered by positive-going
edges of the horizontal frequency pulses HD, thereby
generating a sawtooth wave signal A. The sawtooth
waveform signal A is compared with a ground level
GND by the second comparator 12, which produces
a square wave signal B having a duty cycle of 50 %.
Then, the edge detector 13 detects positive- and neg-
ative-going edges of the square wave signal B, thus
generating trigger pulses C. The second sawtooth
generator 14 are triggered by the trigger pulses C to
generate a sawtooth wave signal D whose frequency
is twice the frequency of the horizontal frequency
pulses HD. The sawtooth wave signal D is then sup-
plied to the second comparator 15 which compares it
with the ground level GND to produce a square wave
output signal OUTPUT having a frequency that is
twice the frequency of the horizontal frequency puls-
es HD. The square wave output signal OUTPUT is
supplied to the high-voltage converter output circuit
3.

The edge detector 13 has a single/double selec-
tor terminal which may be supplied with a multiplica-
tion factor control signal from the frequency detection
and multiplication factor control circuit 6 for controlling
operation of the edge detector 13. Specifically, for ex-
ample, if the edge detector 13 is controlled through
the single/double selector terminal to detect only the
positive-going edges of the square wave signal B,
then the sawtooth wave signal D generated by the
second sawtooth generator 14 is the same as the
sawtooth wave signal A. As a result, the frequency
doubler 5 shown in FIG. 5 produces the same output
signal OUTPUT as the horizontal frequency pulses
HD. Therefore, one of the multiplication factors of 1
(single) and 2 (double) can be selected by controlling
the edge detector 13.

The first and second sawtooth generators 11, 14
may be subject to AGC (automatic gain control) based
on peak detection, for example, such that the ampli-
tude of the sawtooth wave signal generated at the fre-
quency of the trigger signal remains unchanged.

If the frequency doubler 5 is incorporated in a
multiscan display monitor having an input frequency
range of from 24 KHz to 85 KHz, for example, then
when an input frequency ranges from 24 KHz to 48
KHz, it is doubled into a frequency range of from 48
KHz to 84 KHz by the high-voltage generating circuit.
Therefore, the actual operation range of the high-
voltage generating circuit is from 42 KHz to 85 KHz,
which may be covered by the marginal regulation
range of the high-voltage generating circuit.

Two frequency doublers 5 may be connected in
cascade to provide a frequency quadrupler. A fre-
quency ftripler may be provided by two comparators
12 one for slicing the sawtooth wave signal A with a
level that is 1/3 of the amplitude thereof and one for
slicing the sawtooth wave signal Awith a level that is
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2/3 of the amplitude thereof. A frequency quadrupler
may also be provided by two comparators 12 for slic-
ing the sawtooth wave signal A with multiple levels.
Therefore, a desired frequency multiplier may be ach-
ieved based on the circuit arrangement shown in FIG.
5.

It would be possible to use a PLL (phase-locked
loop) to provide a frequency multiplier. However, the
PLL would suffer a design difficulty such that unless
an appropriate locking range is selected, the PLL
would tend to be locked to a frequency that is n times
the input frequency though it should desirably be
locked to a frequency that is twice the input frequen-
cy. The frequency multiplier according to the illustrat-
ed embodiment is however relatively simple in ar-
rangement and can reliably achieve a desired fre-
quency multiplying mode.

Since the switching frequency for generating a
high voltage can be maintained at a high level at all
times, the high-voltage generating circuit can reduce
the amount of generated heat in a wide range of hor-
izontal frequencies in a multiscan display monitor.
The high-voltage generating circuit can stably supply
a high voltage through the circuit is composed of rel-
atively small parts.

As the switching frequency is locked to a frequen-
cy that is n times the input frequency, no noise ap-
pears on the displayed image.

The simple and reliable frequency multiplier al-
lows the high-voltage generating circuit to be respon-
sive to a variety of input signal frequencies within a
stable high-voltage operation range of an ordinary
multiscan display monitor. The high-voltage generat-
ing circuit according to the present invention can be
designed simply and manufactured inexpensively.

Although a certain preferred embodiment of the
present invention has been shown and described in
detail, it should be understood that various changes
and modifications may be made therein without de-
parting from the scope of the appended claims.

Claims

1. A high-voltage generating circuit comprising:

a horizontal drive circuit for receiving a
horizontal frequency signal synchronous with a
horizontal synchronizing signal in an input signal;

a high-voltage converter output circuit
switchable by an output signal from said horizon-
tal drive circuit;

aflyback transformer connected to an out-
put terminal of said high-voltage converter output
circuit; characterized by

a frequency multiplier connected between
said horizontal drive circuit and a terminal for sup-
plying the horizontal frequency signal to said hor-
izontal drive circuit and having a multiplication
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factor variable depending on the frequency of the
horizontal frequency signal.

A high-voltage generating circuit according to
claim 1, further comprising frequency detection
and multiplication factor control means for detect-
ing the frequency of the horizontal frequency sig-
nal and controlling the multiplication factor based
on the detected frequency.

A high-voltage generating circuit for use in a CRT
display apparatus, comprising:

a flyback transformer;

a high-voltage converter output circuit
having an output terminal connected to said fly-
back transformer;

horizontal drive means for switching said
high-voltage converter output circuit;

supply means for supplying a horizontal
frequency signal;

frequency multiplier means for multiplying
the frequency of the horizontal frequency signal
from said supply means and supplying a signal of
the multiplied frequency to said horizontal drive
means; and

control means for controlling said frequen-
cy multiplier means to multiply the frequency of
the horizontal frequency signal depending on the
frequency of the horizontal frequency signal.

A high-voltage generating circuit according to
claim 3 wherein said frequency multiplier means
comprises frequency doubler means for doubling
the frequency of the horizontal frequency signal
from said supply means and supplying a signal of
the doubled frequency to said horizontal drive
means.

A high-voltage generating circuit according to
claim 1, 3 or 4 wherein said frequency multiplier
comprises:

first sawtooth generating means trigger-
able by said supplied horizontal frequency signal
for generating a sawtooth wave signal;

comparator means for comparing the saw-
tooth wave signal with a predetermined level to
generate a square wave signal having a predeter-
mined duty cycle;

edge detecting means for detecting posi-
tive- and/or negative-going edges of said square
wave signal to produce a trigger signal;

second sawtooth generating means trig-
gerable by said trigger signal for generating a
sawtooth wave signal; and

means for generating a horizontal drive
signal having a desired frequency from the saw-
tooth wave signal generated by said second saw-
tooth generating means.
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6.

10.

1.

12

A high-voltage generating circuit according to
claim 5, wherein said edge detecting means com-
prises means for selecting detection of either the
positive- or negative-going edges of said square
wave signal or detection of both the positive- and
negative-going edges of said square wave signal.

A high-voltage generating circuit according to
claim 5 or 6, wherein means for generating a hor-
izontal drive signal comprises second comparator
means for comparing the sawtooth wave signal
generated by said second sawtooth generating
means with a predetermined level to produce a
square wave signal.

A high-voltage generating circuit according to
claim 5 or 6, wherein each of said firstand second
sawtooth generating means comprises an auto-
matic gain control means for controlling a gain
thereof to keep the sawtooth wave signal con-
stant in amplitude.

A high-voltage generating circuit according to
claim 3 or 4 wherein the control means comprise

frequency detecting means for detecting
the frequency of the horizontal frequency signal;
and

frequency multiplier control means for con-
trolling said frequency multiplier means to multi-
ply the frequency of the horizontal frequency sig-
nal based on the frequency detected by said fre-
quency detecting means.

In a high-voltage generating circuit for use in a
CRT display apparatus, having a flyback trans-
former, a high-voltage converter output circuit
having an output terminal connected to said fly-
back transformer, horizontal drive means for
switching said high-voltage converter output cir-
cuit, and supply means for supplying a horizontal
frequency signal, frequency control means com-
prising:

frequency multiplier means for multiplying
the frequency of the horizontal frequency signal
from said supply means and supplying a signal of
the multiplied frequency to said horizontal drive
means; and

frequency multiplier control means for con-
trolling a multiplication factor of said frequency
multiplier means to multiply the frequency of the
horizontal frequency signal depending on the fre-
quency of the horizontal frequency signal.

Frequency control means according to claim 10
further comprising:

frequency detecting means for detecting
the frequency of the horizontal frequency signal;
whereby
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the frequency multiplier control means are
operable to control said frequency multiplier
means to multiply the frequency of the horizontal
frequency signal based on the frequency detect-
ed by said frequency detecting means.

A frequency control device comprising:

first sawtooth generating means trigger-
able by a frequency signal supplied thereto for
generating a sawtooth wave signal;

first comparator means for comparing the
sawtooth wave signal with a predetermined level
to generate a square wave signal having a prede-
termined duty cycle;

edge detecting means for detecting posi-
tive- and/or negative-going edges of said square
wave signal to produce a trigger signal;

second sawtooth generating means trig-
gerable by said trigger signal for generating a
sawtooth wave signal;

second comparator means for comparing
the sawtooth wave signal generated by said sec-
ond sawtooth generating means with a predeter-
mined level to produce a square wave signal; and

control means for controlling said edge de-
tecting means to detect the positive- and nega-
tive-going edges or either the positive- or nega-
tive-going edges of said square wave signal de-
pending on the frequency of the frequency signal.

A high-voltage generating circuit for use in a CRT
display apparatus, comprising:

a flyback transformer;

a high-voltage converter output circuit
having an output terminal connected to said fly-
back transformer;

horizontal drive means for switching said
high-voltage converter output circuit with a
switching frequency;

supply means for supplying a horizontal
frequency signal to said horizontal drive means;
and

frequency control means for keeping said
switching frequency constant irrespective of the
frequency of the horizontal frequency signal.

A method of multiplying the frequency of a hori-
zontal frequency signal to be supplied to a hori-
zontal drive circuit in a high-voltage generating
circuit for use in a CRT display apparatus, said
method comprising the steps of:

detecting the frequency of a horizontal fre-
quency signal; and

multiplying the frequency of the horizontal
frequency signal if the detected frequency is low-
er than a predetermined value.

A method according to claim 14 wherein the mul-
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tiplying step comprises

doubling the frequency of the horizontal
frequency signal if the detected frequency is half
a predetermined value.

A method of controlling the frequency of a hori-
zontal frequency signal to be supplied to a hori-
zontal drive circuit in a high-voltage generating
circuit for use in a CRT display apparatus, said
method comprising the steps of:

generating a first sawtooth wave signal
from a horizontal frequency signal;

comparing the first sawtooth wave signal
with a predetermined level to generate a square
wave signal having a predetermined duty cycle;

detecting positive- and/or negative-going
edges of said square wave signal depending on
the frequency of the horizontal frequency signal
to produce a trigger signal;

generating a second sawtooth wave signal
from said trigger signal; and

generating a horizontal drive signal having
a desired frequency from said second sawtooth
wave signal.

A method of controlling the frequency of a hori-
zontal frequency signal to be supplied to a hori-
zontal drive circuit in a high-voltage generating
circuit for use in a CRT display apparatus, said
method comprising the steps of:

generating a switching frequency to be
supplied to the horizontal drive circuit from the
frequency of a horizontal frequency signal; and

keeping said switching frequency constant
irrespective of the frequency of the horizontal fre-
quency signal.
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