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& (57) Abstract: A power control method using Alternating Current (AC) power that can stably control alternating current power to
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thus having optimal efficiency, and that enables the integration of component circuits is disclosed. The present invention detects
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than reference control voltage at the time of low power control, and switches on and outputs portions of the input AC power having
voltage levels higher than reference control voltage at the time of high power control.
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Description

METHOD FOR SWITCHING LOW-POWER USING AC AND

[1]

[2]

[3]

[4]

[5]

SYSTEM FOR PERFORMING THE SAME AND POWER

SUPPLY FOR USING THE SYSTEM
Technical Field

The present invention relates to a power control method using alternating current
power, a system for performing the method and a power supply using the system,
which can stably control alternating current power to 0%~100% of the power level
thereof when supplying low voltage alternating current power directly from
commercial alternating current power, thus having optimal efficiency, and which
enable the integration of component circuits.

Background Art

Generally, power control using Alternating Current AC power employs a zero-
crossing control method and a phase control method. In the zero-crossing control
method, when voltage is zero, that is, when AC power advancing while forming a sine
wave advances by one cycle and reaches point A having zero voltage, as illustrated in
FIG. 1A, On/Off control is performed. In order to supply 50% of supplied AC power,
power is controlled in such a way as to repeat an On/Off operation every cycle in the
zero-crossing control method.

Such a zero-crossing method is superior from the point of view of power noise.
Howeyver, the zero-crossing method requires a circuit for finding the zero point of AC
power, that is, the point where voltage is zero after a cycle has completed, so that
economical efficiency is low. Accordingly, the zero-crossing method can be utilized
for expensive equipment, but has a disadvantage in that uniform power is not supplied
in power control in which a control rate is low compared to the amount of AC power.

The phase control method controls power, which is supplied to a load, by varying
the phase of supplied AC power as shown in FIG. 1B, so that the method is simple and,
thus, may be used throughout all of industry. However, the phase control method has
disadvantages in that noise is high and the method is not stable for power control for
less than 50% of supplied AC power because switching on and off is performed at high
voltage positions, and uniform power is not supplied.

That is, the conventional zero-crossing method and phase control method perform
the On/Off control of power based on phase according to time, whereas a novel
method proposed by the present invention performs the On/Off control of power based
on the amount of voltage.

Disclosure of Invention
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Technical Problem

The present invention has been invented so as to overcome the disadvantages of the
zero-crossing method and the phase control method, and a first object of the present
invention is to provide a power control method, which can uniformly and stably
control supplied AC power, and enables a super-small size circuit to be implemented
so as to achieve optimal technical efficiency and economic efficiency at the time of
supplying required power while controlling AC power.

Furthermore, a second object of the present invention is to provide a power control
system that is composed of integrated circuits that prevents excessive current from
being applied to loads by frequently supplying low level voltage.

Furthermore, a second object of the present invention is to provide a power supply

using the power control system that is composed of integrated circuits.
Technical Solution

In order to achieve the first object, the present invention provides a power control
method using Alternating Current (AC) power, the method being capable of
performing: low power control that passes only two portions of (+) positive direction
waves of each one-cycle sine wave of the AC power and only two portions of (-)
negative direction waves of each one-cycle sine wave of the AC power, which have
voltage levels lower than a set reference voltage level, through a system; and high
power control that does not pass only two portions of (+) positive direction waves of
each one-cycle sine wave of the AC power and only two portions of (-) negative
direction waves of each one-cycle sine wave of the AC power, which have voltage
levels lower than a set reference voltage level, through the system.

In order to achieve the second object, the present invention provides a power
control system using AC power, including:

a rectifier unit configured to full-wave-rectify input AC power and composed of
bridge diodes;

a voltage level detection unit connected to the rectifier unit, and configured to set
reference control voltage and output a signal according to a set control criterion;

a phase determination unit configured to control the switching operation of the
input AC power according to the amount of the reference control voltage set by the
voltage level detection unit;

a power control unit connected to the voltage level detection unit and the phase de-
termination unit, and configured to switch on and output parts of the power, which
have voltage levels lower than the reference control voltage, at the time of low power
control, and switch on and output parts of the power, which have voltage levels higher

than the reference control voltage, at the time of high power control; and
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an excessive current detection unit connected to the output side of the power control
unit, and configured to serve as a protection circuit for cutting off supply of power
when excessive current is included in the output power.

Furthermore, in order to achieve the third object, the present invention provides a
power supply constructed by connecting a transformer to output terminals of the power
control system and connecting a known rectifying and smoothing circuit or constant
voltage circuit to output terminals of the transformer, wherein the power supply
operates to vary the voltage of AC power, which is detected through the power control
system, using the transformer, and to convert the varied voltage into direct current
voltage using the rectifying and smoothing circuit or constant voltage circuit.

The present invention is connected between the loads of power supply terminals
and supplies power through direct switching operation, so that it has minimal loss and

a simple construction.

Brief Description of the Drawings

FIGS. 1A and 1B are waveform diagrams illustrating a zero-crossing method and a
phase control method that are used for general power control,

FIG. 2 is a waveform diagram illustrating a power control method according to the
present invention;

FIG. 3 is a block diagram illustrating the construction of a power control system
according to the present invention;

FIG. 4 is an embodiment of a circuit that implements the power control system
according to the present invention;

FIG. 5 is a waveform diagram in the case where the power control system according
to the present invention outputs low power having low voltage levels;

FIG. 6 is a waveform diagram in the case where the power control system according
to the present invention outputs high power having high voltage levels;

FIG. 7 is a waveform diagram illustrating the various waveforms of voltages output
from the power control system of the present invention at the time of low power
control;

FIG. 8 is a waveform diagram illustrating the various waveforms of voltages output
from the power control system of the present invention at the time of high power
control; and.

FIG. 9 is a block diagram illustrating an embodiment in which a power supply is

implemented using the power control system of the present invention.
Best Mode for Carrying Out the Invention

With reference to the accompanying drawings, preferred embodiments of the

present invention are described in detail below.
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FIG. 2 is a waveform diagram illustrating a power control method according to the
present invention, FIG. 3 is a block diagram illustrating the construction of a power
control system according to the present invention, FIG. 4 is an embodiment of a circuit
that implements the power control system according to the present invention, FIG. 5 is
a waveform diagram in the case where the power control system according to the
present invention outputs low power having low voltage levels, FIG. 6 is a waveform
diagram in the case where the power control system according to the present invention
outputs high power having high voltage levels, and FIG. 7 is a block diagram il-
lustrating an embodiment in which a power supply is implemented using the power
control system of the present invention.

The power control method according to the present invention, as shown in FIG. 2,
sets a power level for the sine waveform of input AC power, and, in high power
control in which a power level required at output terminals is below 50% of the power
level of input AC power, switches on only the portions of (+) positive direction waves
and (-) negative direction waves having power levels lower than a set power level and
passes the portions through the system.

Furthermore, in high power control in which a power level required at output
terminals is above 50% of the power level of the input AC power, control is performed
such that only the portions of (+) positive direction waves and (-) negative direction
waves having power levels higher than the set power level are switched on and passed
through the system.

Accordingly, in the entire power control, control is performed such that the On/Off
control of AC power is performed at low power level portions, so that switching noise
is low compared to the phase control method in which On/Off control is performed at
high power level portions, and four switching operations are performed in each one-
cycle waveform of AC power, that is, (+) positive direction waves and (-) negative
direction waves, so that output having even voltage levels are performed compared to
the zero-crossing method.

As shown in FIG. 3, in the power control system according to the present invention,
a rectifier unit 100 for full-wave-rectifying commercial AC power is connected to
output terminals for commercial AC power, and a voltage level detection unit 110 for
detecting the voltage level of a sine waveform is connected to the output terminal of
the rectifier unit 100. A phase determination unit 120 for performing switching on/off
according to the detected voltage level is connected to the output terminal of the
detection unit 120. The phase determination unit 120 prevents the output of low power
when the phase of the input AC power is higher than the voltage level set by the
voltage level detection unit 110, and prevents the output of high power when the phase
of the input AC power is lower than the voltage level set by the voltage level detection
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unit 110, thus operating such that power control is achieved at a low voltage level.

A power control unit 130 for performing switching so as to pass part of input AC
power, which has power levels necessary at an output side, therethrough is connected
to the output side of the voltage level detection unit 110. An excessive current
detection unit 140 serving as a protection circuit for cutting off supply when excessive
current flows is connected to the power control unit 130, and the excessive current
detection unit 140 is connected to a second rectifier unit 150 for full-wave-rectifying
AC power.

Assuming that only 10% of input AC power is required (for example, input AC
power is 100V and required power is 10V), the present invention constructed as
described above employs a method of repeating a time period in which the power
control unit 110 passes voltage in the above range through the system and a time
period in which the power control unit 110 does not pass voltage above the above
range through the system until the voltage level detection unit 120 detects low voltage
power level below 20% of the input AC power, thus supplying 10% of the input
power, not the conventional power control method in which 100% of the power is
passed through the system and a non-conduction time period ten times a conduction
time period is provided, thus reducing the evenness of output power. Accordingly, the
present invention is a method of supplying power having considerably improved
evenness in power supply, and a method capable of replacing transformers in many ap-
plications.

The power control system according to the present invention may be implemented
using a circuit as shown in FIG. 4, and the circuit of FIG. 4 is composed of a switching
circuit that is composed of a simple circuit without a holding circuit, which operates
like a triac or SCR.

The rectifier unit 100 is composed of bridge diodes D1~D4, which are connected to
an output terminal for commercial AC power, and full-wave-rectifies the commercial
AC power.

In the construction of the voltage level detection unit 110, smoothing resistors R2
and R3 are connected to both ends of a variable resistor R1 connected to the output
side of the bridge diodes D1~D4 of the rectifier unit 100. A variable resistor VR1 is
constructed to output signals between a pair of resistors R3 and R4 connected in series
and between another pair of resistors R5 and R6 connected in series. The base terminal
of a PNP-type second transistor Q2 is connected between a pair of resistors R3 and R4,
and the base terminal of an NPN-type first transistor Q1 is connected between another
pair of resistors R5 and R6.

In the construction of the power control unit 130, the base terminal of a PNP-type

third transistor Q3 is connected to the emitter terminal of the second transistor Q2 of
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the voltage level detection unit 110, the emitter terminal of the third transistor Q3 is
connected to an first side output terminal of the bridge diodes D1~D4, and the
collector terminal of the third transistor Q3 is connected to an second side output
terminal of the bridge diodes D1~D4 through a plurality of resistors R9, R10 and R11.
The base terminal of a PNP-type fifth transistor Q5 is connected to the collector
terminal of the first transistor Q1 of the voltage level detection unit 110 through a
resistor R8, the emitter terminal of the fifth transistor Q5 is connected to a first side
output terminal of the bridge diodes D1~D4, and the collector terminal of the fifth
transistor QS5 is connected to a second side output terminal of the bridge diodes D1~D4
through a plurality of resistors R13 and R16. The base terminal of the fourth transistor
Q4 is connected between the appropriate ones R9 and R10 of resistors R9, R10 and
R11 connected to the collector terminal of the third transistor Q3, the emitter terminal
of the fourth transistor Q4 is connected to a first side output terminal of the bridge
diodes D1~D4, and the collector terminal of the fourth transistor Q4 is connected to an
second side output terminal of the bridge diodes D1~D4 through a plurality of resistors
R14 and R15. The base terminal of the sixth transistor Q6 is connected between
resistors R13 and R16 connected to the collector terminal of the fifth transistor Q5, the
emitter terminal of the sixth transistor Q6 is connected to a first side output terminal of
the bridge diodes D1~D4, and the collector terminal of the sixth transistor Q6 is
connected to an second side output terminal of the bridge diodes D1~D4 through a
plurality of resistors R17 and R18. The base terminal of a ninth transistor Q9 is
connected between resistors R17 and R18, which are connected to the collector
terminal of the sixth transistor Q6, through the diode D14, and between resistors R14
and R15, which are connected to the collector terminal of the fourth transistor Q4,
through a diode D13. The emitter terminal of the ninth transistor Q9 is connected to a
first side terminal of the bridge diodes D1~D4. The collector terminal of the ninth
transistor Q9 is constructed to provide input to the base terminal of a tenth transistor
Q10 so as to switch on and off power to load terminals AC3 and AC4 through a
resistor R25.

In this case, the phase determination unit 120 is constructed such that the base
terminal of a seventh transistor Q7 is connected to a diode D11, which is connected to
the variable resistor VR1 of the voltage level detection unit 110, through resistors R20
and R21, the collector terminal of the seventh transistor Q7 is connected to the base
terminals of the fourth transistor Q4 and the eighth transistor Q8 through the diode
D12 and the resistor R8, and the collector terminal of the eighth transistor Q8 is
connected to the base terminal of the sixth transistor Q6.

In the power control circuit constructed as described above, in accordance with the

present invention, when commercial AC power is applied through terminals AC1 and
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AC2, AC power advancing while forming a sine wave is converted into a full-
wave-rectified waveform through the bridge diodes D1~D4 of the rectifier unit 100.
For the waveform full-wave-rectified by the bridge diodes D1~D4, the voltage level
for the switching on and off of the AC power waveform is set according to the value of
the variable resistor VR1 of the voltage level detection unit 110.

When a full-wave-rectified waveform having power levels higher than a value set
through the variable resistor VR1 is input, the first transistor Q1 connected to the
output side of the variable resistor VR1 of the voltage level detection 110 is turned on
and, thus, the fifth transistor Q5 of the power control unit 130 is turned on and the
sixth transistor Q6 connected to the collector terminal of the transistor Q5 is also
turned on. As the sixth transistor Q6 is turned on, the sixth transistor Q6 connected to
the collector terminal of the transistor Q5 is turned on. As the sixth transistor Q6 is
turned on, power maintained at the resistor R19 of the power control unit 130 is
applied to the base terminal of the switching transistor Q9 through the diode D14 and,
thus, the ninth transistor Q9 is turned on. Accordingly, the tenth transistor Q10 is
turned on, so that only power having voltage levels higher than the value (reference
control voltage) set through the variable resistor VR1 is output through output
terminals AC3 and AC4. That is, as shown in FIG. 2, high power having voltage levels
higher than the reference control voltage set by the variable resistor VR1 is output. At
this time, when the first transistor Q1 of the voltage level detection unit 110 operates,
the second transistor Q1 is also turned on and, thus, turns off the third transistor Q3 of
the power control unit 130.

In the above case, when a voltage level required at the load terminals is below 50%
of the voltage level of input power, that is, the value of the variable resistor VR1 of the
voltage level detection unit 110 is set so as to pass only low power, which is below
50% of the power level of input AC power, through the variable resistor VR1, power
applied to resistors R3~R6 through the variable resistor VR1 is relatively low, so that
the first transistor Q1 of the voltage level detection unit 110 does not operate and the
second transistor Q2 also does not operate. Accordingly, the third transistor Q3 of the
power control unit 130 is turned on. As the third transistor Q3 is turned on, the fourth
transistor Q4 is turned on. As the fourth transistor Q4 is turned on, power maintained
at the resistor R19 of the power control unit 130 is applied to the base terminal of the
ninth transistor Q9 through a diode D13 and, thus, the ninth transistor Q9 is turned on.
Accordingly, the tenth transistor Q10 is turned on and, thus, only low power having
voltage levels lower than the value (reference control voltage) set through the variable
resistor VR1 is output through the output terminals AC3 and AC4.

In the case where the voltage level set by the voltage level detection unit 110 is high
(in the case of high power output) as shown in FIG. 6, a signal is applied to the base
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terminal of the seventh transistor Q7 of the determination unit 120 through the variable
resistor VR1 and diode D11 of the voltage level detection unit 110 and, thus, the
seventh transistor Q7 is turned on. Accordingly, the power applied to the base terminal
of the fourth transistor Q4 of the power control unit 130 is cut off and, thus, the fourth
transistor Q4 is turned off, thus preventing power having voltage levels lower than the
value (reference control value) set by the variable resistor VR1 from being output. At
this time, the eighth transistor Q8 of the phase determination unit 120 is turned off.

Furthermore, in the case where the voltage level set by the voltage level detection
unit 110 is low (in the case of low power output) as shown in FIG. 6, a signal is not
applied to the base terminal of the seventh transistor Q7 of the phase determination
unit 120 through the variable resistor VR1 and diode D11 of the voltage level detection
unit 110, so that the seventh transistor Q7 is turned off and the eighth transistor Q8 is
turned on. As a result, the power applied to the base terminal of the sixth transistor Q6
of the power control unit 130 is cut off and the sixth transistor Q6 is turned off, thus
preventing power higher than the value (reference control voltage) set by the variable
resistor VR1 from being output.

In accordance with the present invention, as shown in FIG. 6, in the control of high
power that switches on only power having voltage levels higher than the reference
control voltage set through the variable resistor VR1 of the voltage level detection unit
110, the first, fifth and sixth transistors Q1, Q5, Q6 of the power control unit 130
operate, so that only the (+) positive direction waves of the AC power, that is, the
center portions of upper waves, and only the (-) negative direction waves thereof, that
is, the center portions of lower waves, are switched on.

In contrast, in the control of low power that switches on only power having voltage
levels lower than the reference control voltage set through the variable resistor VR1 of
the voltage level detection unit 110, the third and fourth transistors Q3 and Q4 of the
power control unit 130 operate, so that the (+) positive direction waves of AC power,
that is, the center portions of upper waves, and only the (-) negative direction waves
thereof, that is, the side portions of lower waves, are switched on.

That is, in the control of low power, power having voltage levels lower than the
reference control voltage set through the variable resistor VR1 is input, so that the first
transistor Q1 is turned off, the third transistor Q3 is turned on through the resistor R7
and, thus, the fourth transistor Q4 is turned on through the resistors R11 and R9,
thereby turning on the ninth transistor Q9 through the resistor R14 and the diode D13.
As a result, output is controlled in the range from 0% to 100% according to the control
value of the variable resistor VR1 for every AC half waveform as shown in the
waveform diagram of FIG. 7. This mode is appropriate for the case of requiring low

voltage or low voltage-centric control.
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In the output mode of FIG. 7, switching is performed at high voltage, so that the
output mode is appropriate for the case mainly requiring low voltage or requiring low
voltage-centric control.

In contrast, when power having voltage levels higher than the reference control
voltage set through the variable resistor VR1 is input, the first transistor Q1 is turned
on and the fifth transistor Q5 is turned on through the resistor R8, the sixth transistor
Q6 is turned on through the resistor R13 and, thus, the ninth transistor Q9 is turned on
through the resistor R17 and the diode D14. As a result, output is controlled according
to the control value of the variable resistor VR1 for every AC half waveform as shown
in the waveform diagram of FIG. 8, so that power is controlled in the range from 0% to
100%. The output mode of FIG. 8 performs excellent control for high power control,
and is not desirable for low power control as shown in FIG. 7 due to a high pulse form
switching operation.

In conclusion, the output control of FIG. 7 has excellent low voltage control charac-
teristics while the output control of FIG. 8 has excellent high voltage control charac-
teristics. In the case where control from 0% to 100% is required, the phase de-
termination unit 120 detects the control value of the variable resistor VR1 through the
diode D11, control the operation of the seventh transistor Q7 and the eighth transistor
Q8 through the resistor R20, and performs a desired one of the output modes of FIG. 7
and FIG. 8 according to the set value of the variable resistor VR1.

That is, according to the value of the variable resistor VR1, the phase determination
unit 120 controls the seventh and eighth transistors Q7 and Q8 so as to output the
waveform of FIG. 7 in the case of low power control, and so as to output the waveform
of FIG. 8 in the case of high power control so that any one of the fourth and fifth
transistors Q4 and Q5 operates. The resistor R21 constituting part of the phase de-
termination unit 120 may have a fixed value so as to adjust the on/off cycles of the
output control of FIG. 7 and FIG. 8.

Furthermore, in the power control system according to the present invention, the
excessive current detection unit 140 operates to protect the circuit from excessive
current by limiting current output in such a way that, when current flowing through an
eleventh transistor Q11 connected to the output terminals is excessive, a twelfth
transistor Q12 is turned on by the excessive current and, thus, turns off the ninth
transistor Q9 of the power control unit 130.

The above-described advantages of the present invention are prominent when
compared with the conventional power control methods, as shown in FIGS. 1 and 2.
The zero-crossing control shown in FIG. 1 causes low switching noise because On/Off
operations are performed when the voltage level of input AC voltage is zero, but has

the widest range of variation in voltage because, in order to output 50% of the voltage
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level of the AC power, one cycle is transmitted and one remaining cycle is not
transmitted.

Furthermore, the phase control has the highest switching noise because a switching-
on operation is performed when the voltage level is at a peak, but has the advantage of
outputting a voltage level four times as even as the zero-crossing control because, in
order to output 50% of the voltage level of input AC power, half of the positive (+)
direction wave of one cycle and half of the negative (-) direction wave are evenly
transmitted.

As shown in FIG. 2, in order to output low output lower than 50% of input AC
power, the present invention passes two (+) positive direction ones of a one-cycle sine
wave constituting part of the input AC power and two wave portions of (-) negative
direction waves having voltage levels lower than the reference voltage level set
through the detection unit 110, through the system. In contrast, in the case where high
power above 50% is required at the output terminals, the present invention does not
pass two (+) direction waves of a one-cycle sine wave constituting part of the AC
power and two wave portions of the (-) negative direction waves lower than the
reference voltage level set by the level detection unit 110 through the system. Ac-
cordingly, the present invention may have high switching noise, but is advantageous in
that the output power level can be transmitted two times as even as the phase control,
the system can be implemented using simple circuits, thus having economic efficiency,
and it is further excellent in the case where an output power level is low.

The present invention has advantages that increase in inverse proportion to a
voltage level as described above. Accordingly, in the case where the present invention
is used as a low voltage DC power supply that rectifies output controlled to low
voltage, the present invention is the most efficient of the conventional methods of
converting AC voltage down to DC voltage and, accordingly, has a strong possibility
of being used as a super-small power supply. That is, when the low voltage control
systems of FIGS. 4 and 5 are implemented using ICs, an output of 3V ~ 12V and
several tens of watts can be achieved using a 10 mm cubic body.

The present invention is a method that implements component parts in IC form, is
composed only of On/Off control operations and has infrequent switching operations,
so that a maximum efficiency can be achieved. The present invention can be used as a
voltage step-down transformer or power controller element in various fields.

Furthermore, as shown in FIG. 8, a power supply may be constructed by connecting
a small transformer 310 to the output terminals of the power control system according
to the present invention and connecting a known rectifying and smoothing circuit or
constant voltage circuit 320 to the output terminals of the transformer 310. In this case,

the power supply that has a reduced number of component parts and improved
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economic efficiency can be constructed.

For power supplies that perform operations of conducting and supplying only
voltage lower than a predetermined power level through the detection and switching of
a power level in the power control system, varying the voltage using the small
transformer 310 and converting the varied voltage into direct current voltage using the
known rectifying and smoothing circuit or constant voltage circuit 320, the number of
parts is reduced and economic efficiency is improved.

Industrial Applicability

As described above, the present invention employs the switching method that
performs voltage level control on the voltage waveform of AC voltage, so that the
present invention can efficiently and stably perform low voltage control, can overcome
the disadvantages of phase control, which is unstable when control is performed for
50% or less of the voltage level of AC power, and zero-crossing control, in which
uniform control is not formed, and can implement a power supply for producing low
DC voltage directly from commercial AC voltage in a super-small size. The present
invention can be implemented using a circuit composed of only resistors and
transistors, so that the present invention can be implemented using a small IC, thus
allowing a highly efficient and safe circuit to be designed because the circuit has high
efficiency and, therefore, enabling a power control device having economical
efficiency to be implemented.

Although the preferred embodiments of the present invention have been described
in detail with reference to the accompanying drawings as described above, the present
invention is not limited to the embodiments, but modifications and variations can be
made by those skilled in the art without departing from the scope of the technical spirit
of the present invention.
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Claims

[1] A power control method using Alternating Current (AC) power, the method
being capable of performing: low power control that passes only two portions of
(+) positive direction waves of each one-cycle sine wave of the AC power and
only two portions of (-) negative direction waves of each one-cycle sine wave of
the AC power, which have voltage levels lower than a set reference voltage level,
through a system; and high power control that does not pass only two portions of
(+) positive direction waves of each one-cycle sine wave of the AC power and
only two portions of (-) negative direction waves of each one-cycle sine wave of
the AC power, which have voltage levels lower than a set reference voltage level,
through the system.

[2] The power control method as set forth in claim 1, the low power control
comprises the steps of: full-wave-rectifying input AC power; setting reference
control voltage for the full-wave-rectified AC power; and performing control
such that only waveform portions of the full-wave-rectified AC power, which
have voltage levels lower than the set reference control voltage, can be passed
through a system and, thus, only side portions of (+) positive direction waves and
(-) negative direction waves of the input AC power, which have voltage levels
lower than the set reference control voltage, can be passed through the system.

[3] The power control method as set forth in claim 1, the high power control
comprises the steps of: full-wave-rectifying input AC power; setting reference
control voltage for the full-wave-rectified AC power; and performing control
such that only waveform portions of the full-wave-rectified AC power, which
have voltage levels higher than the set reference control voltage, can be passed
through a system and, thus, only center portions of (+) positive direction waves
and (-) negative direction waves of the input AC power, which have voltage
levels higher than the set reference control voltage, can be passed through the
system.

[4] A power control system using AC power, comprising:

a rectifier unit (100) configured to full-wave-rectify input AC power and
composed of bridge diodes (D1~D4);

a voltage level detection unit (110) connected to the rectifier unit (100), and
configured to set reference control voltage and output a signal according to a set
control criterion;

a phase determination unit (120) configured to control switching operation of the
input AC power according to an amount of the reference control voltage set by

the voltage level detection unit (120);
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[5]

[6]

WO 2005/122376 PCT/KR2005/001768

a power control unit (130) connected to the voltage level detection unit (110) and
the phase determination unit (120), and configured to switch on and output parts
of the power, which have voltage levels lower than the reference control voltage,
at the time of low power control, and switch on and output parts of the power,
which have voltage levels higher than the reference control voltage, at the time
of high power control; and

an excessive current detection unit (140) connected to an output side of the
power control unit (130), and configured to serve as a protection circuit for
cutting off supply of power when excessive current is included in the output
power.

The power control system as set forth in claim 4, wherein the voltage level
detection unit (110) is constructed such that smoothing resistors (R2 and R3) are
connected to both ends of a variable resistor (R1) connected to an output side of
the bridge diodes (D1~D4) of the rectifier unit (100), a variable resistor (VR1) is
constructed to output signals between a pair of resistors (R3 and R4) connected
in series and between another pair of resistors (RS and R6) connected in series, a
base terminal of a PNP-type second transistor (Q2) is connected between a pair
of resistors (R3 and R4), and a base terminal of an NPN-type first transistor (Q1)
is connected between another pair of resistors (R5 and R6).

The power control system as set forth in claim 4, wherein the power control unit
(130) comprises:

a PNP-type third transistor (Q3) whose base terminal is connected to an emitter
terminal of a second transistor (Q2) of the voltage level detection unit (110),
whose emitter terminal is connected to an first side output terminal of the bridge
diodes (D1~D4), and whose collector terminal is connected to an second side
output terminal of the bridge diodes (D1~D4) through a plurality of resistors (R9,
R10 and R11); a fourth transistor (Q4) whose base terminal is connected between
appropriate ones (R9 and R10) of resistors (R9, R10 and R11) connected to the
collector terminal of the third transistor Q3, whose emitter terminal is connected
to a first side output terminal of the bridge diodes (D1~D4), and whose collector
terminal is connected to an second side output terminal of the bridge diodes
(D1~D4) through a plurality of resistors (R14 and R15), a PNP-type fifth
transistor (Q5) whose base terminal is connected to a collector terminal of a first
transistor (Q1) of the voltage level detection unit (110) through a resistor (R8),
whose emitter terminal is connected to a first side output terminal of the bridge
diodes (D1~D4), and whose collector terminal is connected to a second side
output terminal of the bridge diodes (D1~D4) through a plurality of resistors

(R13 and R16); a sixth transistor (Q6) whose base terminal is connected between
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[7]

[8]

[9]

[10]

resistors (R13 and R16) connected to the collector terminal of the fifth transistor
(Q5), whose emitter terminal is connected to a first side output terminal of the
bridge diodes (D1~D4), and whose collector terminal is connected to an second
side output terminal of the bridge diodes (D1~D4) through a plurality of resistors
(R17 and R18); and a ninth transistor (Q9) whose base terminal is connected
between resistors (R17 and R18), which are connected to the collector terminal
of the sixth transistor (Q6), through the diode (D14), and between resistors (R14
and R15), which are connected to the collector terminal of the fourth transistor
(Q4), through a diode (D13), whose emitter terminal is connected to a first side
terminal of the bridge diodes (D1~D4), whose collector terminal is constructed
to provide input to a base terminal of a tenth transistor (Q10) so as to switch on
and off power to load terminals (AC3 and AC4) through a resistor (R25).

The power control system as set forth in claim 4, wherein the phase de-
termination unit (120) is constructed such that a base terminal of a seventh
transistor (Q7) is connected to a diode (D11), which is connected to the variable
resistor (VR1) of the voltage level detection unit (110), through resistors (R20
and R21), a collector terminal of the seventh transistor (Q7) is connected to base
terminals of the fourth transistor (Q4) and the eighth transistor (Q8) through the
diode (D12) and the resistor (R8), and the collector terminal of the eighth
transistor (Q8) is connected to a base terminal of the sixth transistor (Q6).

The power control system as set forth in claim 7, wherein a condenser (C1) is
connected in series to the resistor (R20) of the phase determination unit (120),
and in parallel to the resistor (R21) of the phase determination unit (120).

The power control system as set forth in claim 7 or 8, wherein the resistor (R21)
of the phase determination unit (120) is a variable resistor.

A power supply constructed by connecting a transformer (310) to output
terminals of the power control system and connecting a known rectifying and
smoothing circuit or constant voltage circuit (320) to output terminals of the
transformer (310), wherein the power supply operates to vary voltage of AC
power, which is detected through the power control system, using the
transformer (310), and to convert the varied voltage into direct current voltage

using the rectifying and smoothing circuit or constant voltage circuit (320).

14



WO 2005/122376
0
point A

[Fig. 1]

PCT/KR2005/001768

point A
at the time
of high power
control
reference
p coxlltrol
/// L yoltage 1 [ upper wave On/0ff
= T 1 [ 1L_ lower wave On/Off
\) S
l at the time
—"—H——N—,—»of high power
control
11 n_n upper wave On/Of f
n_n 1. lower wave On/Off
Y
[Fig. 3]
©-
AC
output [ e
: [ ——————— e e power
© ! ! | control —
i 1|\ if voltage | |phase ) unit
commercial | [rectifier| llevel | |determi-| | [second | [excessive
AC unit detection] [nation | rectifier _(éggirtlit()n ]
input unit unit unit unit
o () /\ \) 1 2 A ;
100 110 120 / 130

1/3



PCT/KR2005/001768

WO 2005/122376

ovl
_1-II!III\ |||||||| 0o
_ —A o
_ L
_ 8d Ld “ _
[ Tt e e e
N of | 111!
<l
| RS s e
“ ! N
r i LT Jprh
| mo 70
| oo ||
I o
I
! i {010 +4-41
I sl (1
i ! [t
_ ! I
I ! i
_ ! i
N S R id
Ly VRN
" R
L__9d ______ SA__4 o

120
| reference control voltage

2/3



WO 2005/122376 PCT/KR2005/001768

[Fig. 6]

2-- reference control voltage

[Fig. 7]
[Fig. 8]
[Fig. 9]
©
©@——{power control system
rectifier T
and
' smoothing DCoutput
AC input |___|circuit 1
trans- | or
| _ former corllstant
voltage o)
circuit
©
]

3/3



COPY FOR IB
PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

= 1,
Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220
FP-2005-0009 ACTION as well as, where applicable, item 5 below.

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/KR2005/001768 10 JUNE 2005 (10.06.2005) 14 JUNE 2004 (14.06.2004)

Applicant

CHO, YOUNG-CHANG

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 2 sheets.
l:']t is also accompanied by a copy of each prior art docqmenf cited in this report,

1.  Basis of the report . .
.a. With regard to the language, the mtematlonal search was camed out on the basis of the mtematmnal apphcatlon m the

Ianguage in which it was filed, unless otherw1se indicated under this item.
The mternatlonal search was carrled out on the ba515 of a translation of thc mtematlonal apphcatlon fum15hed to
thls Authority (Rule 23.1(b)). *

b. I:I With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. I:I Certain claims were found unsearchable (See Box No. II)
3. I:l Unity of invention is lacking (See Box No. IIT)

4.  Withregard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority o read as follows:

5. Withregard to the abstract,
the text is approved as submitted by the applicant.
l:l the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search-report, submit comments to this Authority.

6.  With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.
D as suggested by the applicant.
because the applicant failed to suggest a figure.
D because this figure better characterizes the invention.
b. l:l none of the figure is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/KR2005/001768

A.  CLASSIFICATION OF SUBJECT MATTER
IPC7 HO2M 5/18

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC7 HO2ZM

Minimum documentation searched (classification system followed by classification symbols)

KR, JP: class as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See the whole document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y1 US 5003455 A(Polyspede Electronics Corporation) 26 March 1991 1-10-
See the whole document ‘
Yl '.Muhammad H, Rashld "Power Electronies: Circuits, Devices and Applications, 2€", Prentice Hall, *| 1-10
Englewood Cliffs, NI 1993 Ch5-1 I(Symmetrlcal angle cottrol) -
Y2 JP 05-064432 A(T OKYO ELECTRIC CO LTD) 12 March 1993 110

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

"A"  document defining the general state of the art which is not consxderad
1o be of particular relevance

"E" earlier application or patent but published on or after the mtemauonal
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other

-special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the intemational filing date but Jater
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination

- being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

27 SEPTEMBER 2005 (27.09.2005)

Date of mailing of the international search report

28 SEPTEMBER 2005 (28.09.2005)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
920 Dunsan-dong, Seo-gu, Dagjeon 302- 701
Republic of Korea

Pacsztmle No. 82-42-472-7140

Authorized officer Ly
. ¢ “_: » f
SEO, Jin Won e
Telephone No.  82-42-481-5655 % ?’féwg

Form PCT/ISA/210 (second sheet) (April 2005)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

