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current of the backlight assembly in accordance with a duty
ratio of the driving control signal. And a current limiting
circuit applies the predetermined enable signal to a ground
or the driving controller in accordance with a phase of
feedback currents of the master inverter and the slave
inverter.
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APPARATUS AND METHOD FOR DRIVING
LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of Korean
Patent Application No. P2006-099384 filed in Korea on Oct.
12, 2006, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device, and more particularly to a driving apparatus
of aliquid crystal display device that is adaptive for reducing
or automatically restoring a driving current of a light source
in case that a phase of a driving current with which a light
source of a liquid crystal display device is supplied is
inversed or re-inversed by the human body, and a driving
method thereof.

[0004] 2. Description of the Related Art

[0005] Generally, a liquid crystal display device controls
light transmittance of liquid crystal cells in accordance with
video signals to thereby display a picture. An active matrix
type of liquid crystal display device having a switching
device provided for each liquid crystal cell is advantageous
for an implementation of moving picture because it permits
an active control of the switching device. The switching
device used for the active matrix liquid crystal display
device mainly employs a thin film transistor (hereinafter,
referred to as “TFT”) as shown in FIG. 1.

[0006] Referring to FIG. 1, the liquid crystal display
device of the active matrix type converts a digital input data
into an analog data voltage on the basis of a gamma
reference voltage to supply it to a data line DL and, at the
same time supply a scanning pulse to a gate line GL, thereby
charging a liquid crystal cell Clc.

[0007] A gate electrode of the TFT is connected to the gate
line GL, a source electrode is connected to the data line DL,
and a drain electrode of the TFT is connected to a pixel
electrode of the liquid crystal cell Clc and one end electrode
of a storage capacitor Cst.

[0008] A common electrode of the liquid crystal cell Clc
is supplied with a common voltage Vcom.

[0009] When the TFT is turned-on, the storage capacitor
Cst charges a data voltage applied from the data line DL to
constantly maintain a voltage of the liquid crystal cell Clc.
[0010] If the gate pulse is applied to the gate line GL, the
TFT is turned-on to define a channel between the source
electrode and the drain electrode, thereby supplying a volt-
age on the data line DL to the pixel electrode of the liquid
crystal cell Clc. In this case, liquid crystal molecules of the
liquid crystal cell Clc are arranged by an electric field
between the pixel electrode and the common electrode to
modulate an incident light.

[0011] A configuration of a liquid crystal display device of
a related art including pixels which have such a structure is
the same as shown in FIG. 2.

[0012] FIG. 2 is a block diagram showing a configuration
of a liquid crystal display device of the related art.

[0013] Referring to FIG. 2, the liquid crystal display
device 100 of the related art includes a liquid crystal display
panel 110, a data driver 120, a gate driver 130, a gamma
reference voltage generator 140, a backlight assembly 150,
an inverter 160, a common voltage generator 170, a gate
driving voltage generator 180, and a timing controller 190.
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Herein, the data driver 120 supplies a data to the data lines
DL1 to DLm of the liquid crystal display panel 110. The gate
driver 130 supplies a scanning pulse to the gate lines GL1 to
GLn of the liquid crystal display panel 110. The gamma
reference voltage generator 140 generates a gamma refer-
ence voltage to supply it to the data driver 120. The
backlight assembly 150 irradiates a light onto the liquid
crystal display panel 110. The inverter 160 applies an AC
voltage and a current to the backlight assembly 150. The
common voltage generator 170 generates a common voltage
Vcom to supply it to the common electrode of the liquid
crystal cell Clc of the liquid crystal display panel 110. The
gate driving voltage generator 180 generates a gate high
voltage VGH and a gate low voltage VGL to supply them to
the gate driver 130. The timing controller 190 controls the
data driver 120 and the gate driver 130.

[0014] The liquid crystal display panel 110 has a liquid
crystal dropped between two glass substrates. On the lower
glass substrate of the liquid crystal display panel 110, the
data lines DL1 to DLm and the gate lines GL1 to GLn
perpendicularly cross each other. Each intersection between
the data lines DL1 to DLm and the gate lines GL1 to GLn
is provided with the TFT. The TFT supplies a data on the
data lines DL1 to DLm to the liquid crystal cell Clc in
response to the scanning pulse. The gate electrode of the
TFT is connected to the gate lines GL1 to GLn while the
source electrode thereof is connected to the data line DL1 to
DLm. Further, the drain electrode of the TFT is connected to
the pixel electrode of the liquid crystal cell Clc and to the
storage capacitor Cst.

[0015] The TFT is turned-on in response to the scanning
pulse applied, via a gate line which is connected to a gate
terminal thereof among the gate lines GL1 to GLn, to the
gate terminal. Upon turning-on of the TFT, a video data on
the data line which is connected to a drain terminal of the
TFT among the data lines DL1 to DLm is supplied to the
pixel electrode of the liquid crystal cell Clc.

[0016] The data driver 120 supplies a data to the data lines
DL1 to DLm in response to a data driving control signal
DDC which is supplied from the timing controller 190.
Further, the data driving circuit 120 converts digital video
data RGB which are supplied from the timing controller 190
into an analog data voltage on the basis of a gamma
reference voltage which is supplied from the gamma refer-
ence voltage generator 140 to supply it to the data lines DL1
to DLm. Herein, an analog data voltage is realized as a gray
scale at the liquid crystal cell Clc of the liquid crystal display
panel 110.

[0017] The gate driver 130 sequentially generates a scan-
ning pulse in response to a gate driving control signal GDC
and a gate shift clock GSC which are supplied from the
timing controller 190 to supply them to the gate lines GL1
to GLn. In this case, the gate driver 130 determines a high
level voltage and a low level voltage of the scanning pulse
in accordance with the gate high voltage VGH and the gate
low voltage VGL which are supplied from the gate driving
voltage generator 180.

[0018] The gamma reference voltage generator 140
receives a high-level power voltage VDD to generate a
positive gamma reference voltage and a negative gamma
reference voltage to output them to the data driver 120.
[0019] The backlight assembly 150 is provided at the rear
side of the liquid crystal display panel 110, and is radiated
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by an AC voltage and a current which are supplied from the
inverter 160 to irradiate a light onto each pixel of the liquid
crystal display panel 110.

[0020] The inverter 160 converts a square wave signal
generated at the interior thereof into a triangular wave
signal, and then compares the triangular wave signal with a
direct current power voltage VCC supplied from the system
to generate a burst dimming signal proportional to the result.
If the burst dimming signal is generated, then a driving
integrated circuit IC (not shown) within the inverter 160
controls a generation of AC voltage and current supplied to
the backlight assembly 150 in accordance with the burst
dimming signal.

[0021] The common voltage generator 170 receives a
high-level power voltage VDD to generate a common volt-
age Vcom, and supplies it to the common electrode of the
liquid crystal cells Clc provided at each pixel of the liquid
crystal display panel 110.

[0022] The gate driving voltage generator 180 is supplied
with a high-level power voltage VDD to generate the gate
high voltage VGH and the gate low voltage VGL, and
supplies them to the gate driver 130. Herein, the gate driving
voltage generator 180 generates a gate high voltage VGH
more than a threshold voltage of the TFT provided at each
pixel of the liquid crystal display panel 110 and a gate low
voltage VGL less then the threshold voltage of the TFT. The
gate high voltage VGH and the gate low voltage VGL
generated in this manner are used for determining a high
level voltage and a low level voltage of the scanning pulse
generated by the gate driver 130, respectively.

[0023] The timing controller 190 supplies digital video
data RGB which are supplied from a system such as a TV
set or a computer monitor, etc to the data driver 120.
Furthermore, the timing controller 190 generates a data
driving control signal DCC and a gate driving control signal
GDC using horizontal/vertical synchronization signals H
and V from a system in response to a clock signal CLK from
a system to supply them to the data driver 120 and the gate
driver 130, respectively. Herein, the data driving control
signal DDC includes a source shift clock SSC, a source start
pulse SSP, a polarity control signal POL, and a source output
enable signal SOE, etc. The gate driving control signal GDC
includes a gate start pulse GSP and a gate output enable
signal GOE, etc.

[0024] Since the liquid crystal display device having such
a configuration and a function cannot automatically adjust
an output current of the inverter 160 that generates a
high-level current. Thus, the human body is damaged by a
high-level current in the case where a high-level current
which is generated from the inverter 160 is applied to the
human body when the user tests or uses a product.

SUMMARY OF THE INVENTION

[0025] The present invention is to solve the above-men-
tioned problem. Accordingly, it is an object of the present
invention to provide a driving apparatus of a liquid crystal
display device that is adaptive for reducing or automatically
restoring a driving current of a light source in case that a
phase of a driving current with which a light source of a
liquid crystal display device is supplied is inversed or
re-inversed by the human body, and a driving method
thereof.

[0026] It is another object of the present invention to
provide a driving apparatus of a liquid crystal display device
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that is adaptive for reducing or automatically restoring a
driving current of a light source in case that a phase of a
driving current with which a light source of a liquid crystal
display device is supplied is inversed or re-inversed by the
human body, to prevent the user from being damaged by a
driving current of a light source, and a driving method
thereof.

[0027] In order to achieve these and other objects of the
invention, a driving apparatus of a liquid crystal display
device according to the present invention comprises a driv-
ing controller that reduces or restores a duty ratio of a
driving control signal which controls a generation of a
driving current of a backlight assembly in accordance with
whether a predetermined enable signal is applied or not; a
master inverter that reduces or restores a level of a driving
current of the backlight assembly in accordance with a duty
ratio of a driving control signal from the driving controller;
a slave inverter that reduces or restores a level of a driving
current of the backlight assembly in accordance with a duty
ratio of the driving control signal; and a current limiting
circuit that applies the predetermined enable signal to a
ground or the driving controller in accordance with a phase
of feedback currents from the master inverter and the slave
inverter.

[0028] Inthe driving apparatus of the liquid crystal display
device, the driving control signal is a pulse width modula-
tion signal.

[0029] If a supply of the predetermined enable signal is
cut-off, the driving controller reduces a duty ratio of the
pulse width modulation signal.

[0030] Ifa duty ratio of the pulse width modulation signal
is reduced, the master inverter and the slave inverter reduce
a level of a driving current of the backlight assembly
proportional to the reduced duty ratio.

[0031] If the cut-off predetermined enable signal is re-
supplied, the driving controller restores a duty ratio of the
pulse width modulation signal.

[0032] Ifa duty ratio of the pulse width modulation signal
is restored, the master inverter and the slave inverter restore
a level of a driving current of the backlight assembly.
[0033] If feedback currents which are fed back from the
master inverter and the slave inverter have an anti-phase, the
current limiting circuit applies the predetermined enable
signal to a ground.

[0034] If feedback currents which are fed back from the
master inverter and the slave inverter have the same phase,
the current limiting circuit applies the predetermined enable
signal to the driving controller.

[0035] The current limiting circuit includes a first transis-
tor that is turned-on/turned-off by a feedback current from
the master inverter; a second transistor that is turned-on/
turned-off by a feedback current from the slave inverter; a
field effect transistor that is driven by a power voltage which
is applied when the first and second transistors are alterna-
tively turned-on/turned-off; and a third transistor that is
turned-on by a current which is generated by the power
voltage which is applied when the field effect transistor is
turned-off to switch the predetermined enable signal to a
ground.

[0036] A driving apparatus of a liquid crystal display
device according to the present invention, including a master
inverter and a slave inverter that supply a driving current to
a backlight assembly, and a driving controller that controls
a driving of the master inverter and the slave inverter
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comprises a current limiting circuit that applies a predeter-
mined enable signal to a ground or a driving controller in
accordance with a phase of feedback currents from the
master inverter and the slave inverter, and the current
limiting current includes a first switching device that is
turned-on/turned-off by a feedback current from the master
inverter; a second switching device that is turned-on/turned-
off by a feedback current from the slave inverter; a third
switching device that is driven by a power voltage which is
applied when the first and second switching devices are
alternatively turned-on/turned-off; and a fourth switching
device that is turned-on by a current which is generated by
the power voltage which is applied when the switching
device is turned-off to switch the predetermined enable
signal to a ground.

[0037] The first switching device is a bipolar transistor
having a base to which a feedback current is applied from
the master inverter, a collector which is connected to a first
node to which the power voltage is applied, and an emitter
which is connected to the second switching device.

[0038] The second switching device is a bipolar transistor
having a base to which a feedback current is applied from
the slave inverter, a collector which is connected to an
emitter of the first switching device, and an emitter which is
connected to a ground.

[0039] The third switching device is a field effect transis-
tor having a base which is connected to the first node to
which the power voltage is applied, a drain which is con-
nected to a second node to which the power voltage is
applied, and a source which is connected to a ground.
[0040] The fourth switching device is a bipolar transistor
having a base which is connected to the second node to
which the power voltage is applied, a collector to which the
predetermined enable signal is applied, and an emitter which
is connected to a ground.

[0041] A method of driving a liquid crystal display device
according to the present invention comprises generating a
driving control signal that controls a generation of a driving
current of a backlight assembly; generating a first and
second driving currents to supply them to the backlight
assembly and feeding back the first and second driving
currents in accordance with the driving control signal; and
reducing or restoring a duty ratio of the driving control
signal in accordance with a phase of the fed back first and
second driving currents.

[0042] In the method, the driving control signal is a pulse
width modulation signal.

[0043] In the method, the step of reducing or restoring a
duty ratio of the driving control signal reduces a duty ratio
of the pulse width modulation signal if a phase of the fed
back first driving current is different from a phase of the fed
back second driving current.

[0044] In the method, the step of reducing or restoring a
duty ratio of the driving control signal restores a duty ratio
of the pulse width modulation signal if a phase of the fed
back first driving current is the same as a phase of the fed
back second driving current in a state in which a duty ratio
of the pulse width modulation signal is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:
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[0046] FIG. 1 is an equivalent circuit diagram showing a
pixel provided at a liquid crystal display device of the related
art;

[0047] FIG. 2 is a block diagram showing a configuration
of the liquid crystal display device of the related art;
[0048] FIG. 3 is a diagram showing a configuration of a
driving apparatus of a liquid crystal display device accord-
ing to an embodiment of the present invention;

[0049] FIG. 4 is a diagram showing a characteristics of a
current which is outputted from the master inverter and the
slave inverter; and

[0050] FIG. 5 is a circuit diagram showing the current
limiting circuit in FIG. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0051] Hereinafter, the preferred embodiments of the
present invention will be described in detail with reference
to the accompanying drawings.

[0052] FIG. 3 is a diagram showing a configuration of a
driving apparatus of a liquid crystal display device accord-
ing to an embodiment of the present invention.

[0053] Referring to FIG. 3, a driving apparatus 200 of a
liquid crystal display device of the present invention
includes a driving controller 210, a master inverter 220, a
slave inverter 230, and a current limiting circuit 240 LCC.
Herein, the driving controller 210 reduces or restores a duty
ratio of a driving control signal that controls a generation of
a driving current of the backlight assembly 150 in accor-
dance with whether a predetermined enable signal is applied
or not. The master inverter 220 reduces or restores a level of
a driving current of the backlight assembly 150 in accor-
dance with a duty ratio of a driving control signal from the
driving controller 210. The slave inverter 230 reduces or
restores a level of a driving current of the backlight assembly
150 in accordance with a duty ratio of a driving control
signal which is supplied via the master inverter 220. The
current limiting circuit 240 applies a predetermined enable
signal to a ground or the driving controller 210 in accor-
dance with a phase of feedback currents from the master
inverter 220 and the slave inverter 230. In this case, the
driving control signal is a pulse width modulation signal
PWM.

[0054] The driving controller 210 supplies a pulse width
modulation signal having a duty ratio of an initial state to the
master inverter 220 in accordance with a predetermined
enable signal which is applied at an initial driving state of
the backlight assembly 150. In this way, if a predetermined
enable signal is applied to the driving controller 210, the
driving controller 210 maintains a duty ratio of a pulse width
modulation signal with which the master inverter 220 is
supplied to 100%.

[0055] The driving controller 210 reduces a duty ratio of
apulse width modulation signal to decrease a driving current
of the backlight assembly 150 which is supplied from the
master inverter 220 and the slave inverter 230 in the case
where a predetermined enable signal is applied to a ground
and is not supplied to the driving controller 210 by the
current limiting circuit 240.

[0056] The master inverter 220 increases and decreases a
level of a driving current of the backlight assembly 150 in
accordance with a duty ratio of a pulse width modulation
signal which is supplied from the driving controller 210. If
a pulse width modulation signal having a duty ratio of 100%
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similar to a duty ratio of an initial state is inputted, the
master inverter 220 supplies the highest-level driving cur-
rent to the backlight assembly 150 and supplies a pulse
width modulation signal having a duty ratio of 100% to the
slave inverter 230.

[0057] Ifa duty ratio of a pulse width modulation signal is
reduced by the driving controller 210, the master inverter
220 reduces a driving current of the backlight assembly 150
and supplies a pulse width modulation signal having the
reduced duty ratio to the slave inverter 230 proportional to
the reduced duty ratio. In this state, if a duty ratio of a pulse
width modulation signal is increased to 100% by the driving
controller 210, the master inverter 220 restores a driving
current of the backlight assembly 150 to the highest-level
driving current and, at the same time supplies a pulse width
modulation signal having a duty ratio of 100% to the slave
inverter 230 in accordance with a pulse width modulation
signal having a duty ratio of 100%. On the other hand, the
master inverter 220 is fed back with a driving current which
is outputted from the slave inverter 230, and feeds back a
driving current which is outputted from the master inverter
220 to the current limiting circuit 240.

[0058] The slave inverter 230 increases and decreases a
level of a driving current of the backlight assembly 150 in
accordance with a duty ratio of a pulse width modulation
signal which is supplied via the master inverter 220. If a
pulse width modulation signal having a duty ratio of 100%
similar to a duty ratio of an initial state is inputted, the slave
inverter 230 supplies the highest-level driving current to the
backlight assembly 150 and, at the same time feeds back the
highest-level driving current to the master inverter 220 and
the current limiting circuit 240.

[0059] Ifa duty ratio of a pulse width modulation signal is
reduced, the slave inverter 230 reduces a driving current of
the backlight assembly 150 and, at the same time feeds back
the driving current to the master inverter 220 and the current
limiting circuit 240 proportional to the reduced duty ratio. In
this state, if a duty ratio of a pulse width modulation signal
is increased to 100%, the slave inverter 230 restores a
driving current of the backlight assembly 150 to the highest-
level driving current and, at the same time feeds back the
driving current to the master inverter 220 and the current
limiting circuit 240 in accordance with a pulse width modu-
lation signal having a duty ratio of 100%.

[0060] The master inverter 220 and the slave inverter 230
supply driving currents having an anti-phase to both sides of
the backlight assembly 150 as shown in (A) and (B) of FIG.
4. For example, if the master inverter 220 supplies a driving
current having a phase as shown in (A) of FIG. 4, the slave
inverter 230 supplies a driving current having an anti-phase
as shown in (B) of FIG. 4. A trans (not shown) which is
included within the master inverter 220 and a trans (not
shown) which is included within the slave inverter 230 are
inversely wound to generate a phase inversion of such a
driving current.

[0061] If the human body, etc is contacted with an output
part of the master inverter 220 in the case where a driving
current having a phase as shown in (A) of FIG. 4 is
generated from the master inverter 220, a phase of a driving
current which is generated from the master inverter 220 is
inversed to be the same as a phase shown in (B) of FIG. 4.
In this case, phases of feedback currents which are fed back
from the master inverter 220 and the slave inverter 230 to the
current limiting circuit 240 are the same.
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[0062] In the same way, if the human body, etc is con-
tacted with an output part of the slave inverter 230 in the
case where a driving current having a phase as shown in (B)
of FIG. 4 is generated from the slave inverter 230, a phase
of a driving current which is generated from the slave
inverter 230 is inversed to be the same as a phase shown in
(A) of FIG. 4. In this case, phases of feedback currents
which are fed back from the master inverter 220 and the
slave inverter 230 to the current limiting circuit 240 are the
same.

[0063] The current limiting circuit 240 is fed back with a
current having an anti-phase from the master inverter 220
and the slave inverter 230 at an initial state to cut-off a
predetermined enable signal which is applied to a ground,
thereby applying the predetermined enable signal to the
driving controller 210. On the contrary, if a current having
the same phase is fed back from the master inverter 220 and
the slave inverter 230 by contacting the human body, etc
with an output part of the master inverter 220 or an output
part of the slave inverter 230, the current limiting circuit 240
applies a predetermined enable signal to a ground. In this
way, if a predetermined enable signal is applied to a ground
not to be supplied to the driving controller 210, the driving
controller 210 reduces a duty ratio of a pulse width modu-
lation signal to decrease a level of a driving current of the
backlight assembly 150 which is generated from the master
inverter 220 and the slave inverter 230. In this state, if the
human body, etc is spaced from the master inverter 220 or
the slave inverter 230, a current having an anti-phase is fed
back from the master inverter 220 and the slave inverter 230.
Thus, the current limiting circuit 240 cuts-off a predeter-
mined enable signal which is applied to a ground to apply
the predetermined enable signal to the driving controller
210. Accordingly, the driving controller 210 restores a duty
ratio of a pulse width modulation signal to 100%. In this
way, if a duty ratio is restored to 100%, a driving current
which is generated from the master inverter 220 and the
slave inverter 230 is restored to the highest-level current.
[0064] FIG. 5 is a circuit diagram showing the current
limiting circuit in FIG. 3.

[0065] Referring to FIG. 5, the current limiting circuit 240
includes a first transistor TR1, a second transistor TR2, a
field effect transistor FTR1 (hereinafter, referred to as
“FET”), and a third transistor TR3. Herein, the first transis-
tor TR1 is driven by a feed back current from the master
inverter 220. The second transistor TR2 is driven by a feed
back current from the slave inverter 230. The field effect
transistor FTR1 is driven by a power voltage VCC. The third
transistor TR3 is driven by a current which is generated by
a power voltage VCC.

[0066] Furthermore, the current limiting circuit 240 fur-
ther includes an integrator 241 that removes a noise.
[0067] The first transistor TR1 includes a base which is
connected to a feed back terminal FBM to which a feed back
current from the master inverter 220 is fed back, a collector
which is connected to a node N1 to which a power voltage
VCC is applied, and an emitter which is connected to a
collector of the second transistor TR2. Herein, the first
transistor TR1 is an N type bipolar transistor. If a positive
feed back current which is fed back from the master inverter
220 is applied to a base, the first transistor TR1 is turned-on
to switch a power voltage VCC which is applied to a node
N1 to the second transistor TR2. On the contrary, if a
negative feed back current which is fed back from the master
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inverter 220 is applied to a base, the first transistor TR1 is
turned-off to cut-off a switching of a power voltage VCC
which is applied to a node N1, thereby allowing a power
voltage VCC with which a node N1 is applied to be applied
to a gate of the FET FTR1. Herein, the current limiting
circuit 240 further includes a resistor R1 which is connected
between a base of the first transistor TR1 and the feed back
terminal FBM.

[0068] The second transistor TR2 includes a base which is
connected to a feed back terminal FBS to which a feed back
current from the slave inverter 230 is fed back, a collector
which is connected to an emitter of the first transistor TR1,
and an emitter which is connected to a ground. Herein, the
second transistor TR2 is an N type bipolar transistor. If a
positive feed back current which is fed back from the slave
inverter 230 is applied to a base, the second transistor TR2
is turned-on to switch a power voltage VCC with which a
collector is supplied to a ground. On the contrary, if a
negative feed back current which is fed back from the slave
inverter 230 is applied to a base, the second transistor TR2
is turned-off to cut-off a switching of a power voltage VCC
with which a collector is supplied. Herein, the current
limiting circuit 240 further includes a resistor R2 which is
connected between a base of the second transistor TR2 and
the feed back terminal FBS.

[0069] The FET FTR1 includes a gate that is connected to
a node N1 to which a power voltage VCC is applied and is
connected to a collector of the first transistor TR1, a drain
that is connected to a node N2 to which a power voltage
VCC is applied, and a source which is connected to a
ground. If a power voltage VCC with which a node N1 is
applied is supplied to a gate, the FET FTR1 is turned-on to
switch a power voltage VCC with which a drain is supplied
via a node N2 to a ground. On the contrary, if a power
voltage VCC with which a node N1 is applied is switched to
a ground via the first and second transistors TR1 and TR2,
the FET FTR1 is turned-off to cut-off a switching of a power
voltage VCC with which a node N2 is applied, thereby
allowing a power voltage VCC with which a node N2 is
applied to be supplied to a base of the third transistor TR3.
[0070] The third transistor TR3 includes a base that is
connected to a node N2 to which a power voltage VCC is
applied, a collector that is connected to a signal supplying
terminal to which a predetermined enable signal ENA is
supplied, and an emitter that is connected to a ground. If the
FET FTR1 is turned-off to be applied a power voltage VCC
with which a node N2 is applied to a base, such a third
transistor TR3 is turned-on to switch a predetermined enable
signal ENA with which a collector is supplied to a ground.
On the contrary, if a power voltage VCC with which a node
N2 is applied is switched, via the FET FTR1, to a ground,
the third transistor TR3 is turned-off to cut-off a predeter-
mined enable signal ENA which is being switched to a
ground. Thus, the third transistor TR3 applies a predeter-
mined enable signal ENA to the driving controller 210.
[0071] On the other hand, the current limiting circuit 240
further includes resistors R3 and R4 which are connected in
parallel between a power terminal and nodes N1 and N2 to
which a power voltage VCC is applied.

[0072] The integrator 241 includes a capacitor C1 and a
resistor R5. Herein, the end of one side of the capacitor C1
is commonly connected to a node N2 and a base of the third
transistor TR3, and the end of the other side of the capacitor
C1 is connected to a ground. The resistor R5 is connected in
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parallel to the capacitor C1. Furthermore, the end of one side
of the resistor R5 is commonly connected to a node N2 and
a base of the third transistor R3, and the end of the other side
of the resistor R5 is connected to a ground. Such an
integrator 241 removes a noise, which is mixed with a
current with which a base of the third transistor TR3 is
applied via a node N2.

[0073] An operation of the current limiting circuit of the
present invention having such a circuit configuration will be
described in detail as follows.

[0074] First, a case where the master inverter 220 and the
slave inverter 230 are normally driven will be described. In
other words, a case where the human body, etc is not
contacted with an output part of the master inverter 220 or
an output part of the slave inverter 230 will be described.
[0075] The master inverter 220 and the slave inverter 230
supply a driving current having an anti-phase as shown in
FIG. 4. Thus, if the master inverter 220 and the slave inverter
230 are normally driven, a phase of a feed back current that
is fed back from the master inverter 220 to be supplied to a
base of the first transistor TR1 and a phase of a feed back
current that is fed back from the slave inverter 230 to be
supplied to a base of the second transistor TR2 are inversed
each other. Accordingly, the first and second transistors TR1
and TR2 are alternatively turned-on/turned-off. In this way,
the first and second transistors TR1 and TR2 are alterna-
tively turned-on/turned-off, so that a power voltage VCC
with which a node N1 is applied is supplied to a gate of the
FET FTR1 to turn-on the FET FTR1.

[0076] In this way, if the FET FTR1 is turned-on, a power
voltage VCC with which a node N2 is applied is switched to
a ground. Thus, a base of the third transistor TR3 is not
supplied with a current. As a result, the third transistor TR3
is turned-off. In this way, if the third transistor TR3 is
turned-off, a predetermined enable signal ENA is not
switched to a ground and is supplied to the driving controller
210. Accordingly, the driving controller 210 maintains a
duty ratio of a pulse width modulation signal which is being
supplied to the master inverter 220 to 100% in response to
the supplied predetermined enable signal ENA.

[0077] Next, a case where the master inverter 220 and the
slave inverter 230 are abnormally driven will be described.
In other words, a case where the human body, etc is
contacted with an output part of the master inverter 220 or
an output part of the slave inverter 230 will be described.
[0078] If the human body, etc is contacted with an output
part of the master inverter 220 or an output part of the slave
inverter 230, a phase of a driving current is inversed. Thus,
if the master inverter 220 and the slave inverter 230 are
abnormally driven, a phase of a feed back current that is fed
back from the master inverter 220 to be supplied to a base
of the first transistor TR1 and a phase of a feed back current
that is fed back from the slave inverter 230 to be supplied to
a base of the second transistor TR2 are the same each other.
In this case, the first and second transistors TR1 and TR2 are
simultaneously turned-on. As a result, a power voltage with
which a node N1 is applied is not supplied to a gate of the
FET FTR1 and is switched, via the first and second transis-
tors TR1 and TR2, to a ground.

[0079] Ifa power voltage VCC, which is applied to a node
N1, is applied to a ground, the FET FTR1 is turned-off and,
at the same time a power voltage VCC, which is applied to
a node N2, is a base of the third transistor TR3. Thus, the
third transistor TR3 is turned-on by a current which is
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generated by a power voltage VCC to switch a predeter-
mined enable signal ENA to a ground. Since a predeter-
mined enable signal ENA is not supplied to the driving
controller 210, the driving controller 210 reduces a duty
ratio of a pulse width modulation signal, which is being
supplied to the master inverter 220 to decrease a driving
current of the backlight assembly 150.

[0080] In this state, if the human body, etc is spaced from
the master inverter 220 and the slave inverter 230, the master
inverter 220 and the slave inverter 230 are converted into a
normal driving state. In this way, if the master inverter 220
and the slave inverter 230 are converted into a normal
driving state, feed back currents which are fed back from the
master inverter 220 and the slave inverter 230 to the current
limiting circuit 240 have an anti-phase. Thus, a predeter-
mined enable signal ENA is supplied to the driving control-
ler 210. Accordingly, the driving controller 210 restores a
duty ratio of a pulse width modulation signal to 100% to
restore a driving current of the backlight assembly 150.
[0081] As described above, the present invention auto-
matically reduces a driving current of a light source when
the human body is contacted with an output part of the
master inverter and/or the slave inverter. In this state, if the
human body is spaced from an output part of the master
inverter and/or the slave inverter, the present invention
automatically restores a driving current of a light source to
prevent the user from being damaged by a driving current,
which is being supplied from the master inverter and/or the
slave inverter.

[0082] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

What is claimed is:

1. A driving apparatus of a liquid crystal display device,
comprising:

a driving controller that reduces or restores a duty ratio of

a driving control signal which controls a generation of
a driving current of a backlight assembly in accordance
with whether a predetermined enable signal is applied
or not;

a master inverter that reduces or restores a level of a
driving current of the backlight assembly in accordance
with a duty ratio of a driving control signal from the
driving controller;

a slave inverter that reduces or restores a level of a driving
current of the backlight assembly in accordance with a
duty ratio of the driving control signal; and

a current limiting circuit that applies the predetermined
enable signal to a ground or the driving controller in
accordance with a phase of feedback currents from the
master inverter and the slave inverter.

2. The driving apparatus of the liquid crystal display
device according to claim 1, wherein the driving control
signal is a pulse width modulation signal.

3. The driving apparatus of the liquid crystal display
device according to claim 2, wherein if a supply of the
predetermined enable signal is cut-off; the driving controller
reduces a duty ratio of the pulse width modulation signal.
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4. The driving apparatus of the liquid crystal display
device according to claim 3, wherein if a duty ratio of the
pulse width modulation signal is reduced, the master
inverter and the slave inverter reduce a level of a driving
current of the backlight assembly proportional to the
reduced duty ratio.

5. The driving apparatus of the liquid crystal display
device according to claim 3, wherein if the cut-off prede-
termined enable signal is re-supplied, the driving controller
restores a duty ratio of the pulse width modulation signal.

6. The driving apparatus of the liquid crystal display
device according to claim 5, wherein if a duty ratio of the
pulse width modulation signal is restored, the master
inverter and the slave inverter restore a level of a driving
current of the backlight assembly.

7. The driving apparatus of the liquid crystal display
device according to claim 2, wherein if feedback currents
which are fed back from the master inverter and the slave
inverter have an anti-phase, the current limiting circuit
applies the predetermined enable signal to a ground.

8. The driving apparatus of the liquid crystal display
device according to claim 2, wherein if feedback currents
which are fed back from the master inverter and the slave
inverter have the same phase, the current limiting circuit
applies the predetermined enable signal to the driving con-
troller.

9. The driving apparatus of the liquid crystal display
device according to claim 2, wherein the current limiting
circuit includes:

a first transistor that is turned-on/turned-off by a feedback

current from the master inverter;

a second transistor that is turned-on/turned-off by a feed-
back current from the slave inverter;

a field effect transistor that is driven by a power voltage
which is applied when the first and second transistors
are alternatively turned-on/turned-off; and

a third transistor that is turned-on by a current which is
generated by the power voltage which is applied when
the field effect transistor is turned-off to switch the
predetermined enable signal to a ground.

10. A driving apparatus of a liquid crystal display device,
including a master inverter and a slave inverter that supply
a driving current to a backlight assembly, and a driving
controller that controls a driving of the master inverter and
the slave inverter comprising:

a current limiting circuit that applies a predetermined
enable signal to a ground or a driving controller in
accordance with a phase of feedback currents from the
master inverter and the slave inverter, and

the current limiting current includes:

a first switching device that is turned-on/turned-off by a
feedback current from the master inverter;

a second switching device that is turned-on/turned-off by
a feedback current from the slave inverter;

a third switching device that is driven by a power voltage
which is applied when the first and second switching
devices are alternatively turned-on/turned-off; and

a fourth switching device that is turned-on by a current
which is generated by the power voltage which is
applied when the switching device is turned-off to
switch the predetermined enable signal to a ground.

11. The driving apparatus of the liquid crystal display
device according to claim 10, wherein the first switching
device is a bipolar transistor having a base to which a
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feedback current is applied from the master inverter, a
collector which is connected to a first node to which the
power voltage is applied, and an emitter which is connected
to the second switching device.

12. The driving apparatus of the liquid crystal display
device according to claim 11, wherein the second switching
device is a bipolar transistor having a base to which a
feedback current is applied from the slave inverter, a col-
lector which is connected to an emitter of the first switching
device, and an emitter which is connected to a ground.

13. The driving apparatus of the liquid crystal display
device according to claim 11, wherein the third switching
device is a field effect transistor having a base which is
connected to the first node to which the power voltage is
applied, a drain which is connected to a second node to
which the power voltage is applied, and a source which is
connected to a ground.

14. The driving apparatus of the liquid crystal display
device according to claim 13, wherein the fourth switching
device is a bipolar transistor having a base which is con-
nected to the second node to which the power voltage is
applied, a collector to which the predetermined enable signal
is applied, and an emitter which is connected to a ground.

15. A method of driving a liquid crystal display device,
comprising:

generating a driving control signal that controls a genera-

tion of a driving current of a backlight assembly;
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generating a first and second driving currents to supply
them to the backlight assembly and feeding back the
first and second driving currents in accordance with the
driving control signal; and

reducing or restoring a duty ratio of the driving control
signal in accordance with a phase of the fed back first
and second driving currents.

16. The method of driving the liquid crystal display
device according to claim 15, wherein the driving control
signal is a pulse width modulation signal.

17. The method of driving the liquid crystal display
device according to claim 16, wherein the step of reducing
or restoring a duty ratio of the driving control signal reduces
a duty ratio of the pulse width modulation signal if a phase
of the fed back first driving current is different from a phase
of the fed back second driving current.

18. The method of driving the liquid crystal display
device according to claim 17, wherein the step of reducing
or restoring a duty ratio of the driving control signal restores
a duty ratio of the pulse width modulation signal if a phase
of'the fed back first driving current is the same as a phase of
the fed back second driving current in a state in which a duty
ratio of the pulse width modulation signal is reduced.
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