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LIQUID CRYSTAL DISPLAY DEVICE AND
DRIVING METHOD THEREOF

This application claims the benefit of priority of Korean
Patent Application No. P05-0118062, filed in Korea on Dec.
6, 2005, which is hereby incorporated by reference.

BACKGROUND

1. Technical Field

The present invention relates to a liquid crystal display
device, and more particularly to aliquid crystal display device
and a driving method thereof that are capable of automatically
selecting a common voltage to supply it to a common elec-
trode of liquid crystal cells.

2. Description of the Related Art

A liquid crystal display device (LCD) controls light trans-
mittance of liquid crystal cells based on video signals to
thereby display a picture. An active matrix type of liquid
crystal display device with a switching device provided for
each liquid crystal cell is advantageous for an implementation
of moving pictures because it permits an active control of the
switching device. The switching device used for the active
matrix liquid crystal display device may employ a thin film
transistor (hereinafter, referred to as “TFT”) as shown in FIG.
1.

Referring to FIG. 1, the active matrix LCD converts a
digital input data into an analog data voltage based on a
gamma reference voltage to supply it to a data line DL and, at
the same time, supplies a scanning pulse to a gate line GL to
thereby charge a liquid crystal cell Clc.

A gate electrode of the TFT is connected to the gate line GL.
while a source electrode thereof is connected to the data line
DL. Further, a drain electrode of the TFT is connected to a
pixel electrode of the liquid crystal cell Clc and to one elec-
trode of a storage capacitor Cst.

A common electrode of the liquid crystal cell Cle is sup-
plied with a common voltage Vcom.

The storage capacitor Cst charges a data voltage fed from
the data line DL when the TFT is turned-on, thereby con-
stantly keeping a voltage at the liquid crystal cell Cle.

If the scanning pulse is applied to the gate line GL, then the
TFT is turned on to provide a channel between the source
electrode and the drain electrode thereof, thereby supplying a
voltage on the data line DL to the pixel electrode of the liquid
crystal cell Cle. In this case, liquid crystal molecules of the
liquid crystal cell have an alignment changed by an electric
field between the pixel electrode and the common electrode to
thereby modulate an incident light.

A configuration of the related art LCD including pixels
having the above-mentioned structure will be described with
reference to FIG. 2. FIG. 2 is a block diagram showing a
configuration of a general liquid crystal display device.
Referring to FIG. 2, a general liquid crystal display device
100 includes a liquid crystal display panel 110 provided with
a thin film transistor (TFT) that drives the liquid crystal cell
Clc at an intersection of data lines DL1 to DLLm and gate lines
GL1 to GLn crossing each other, a data driver 120 that sup-
plies data to the data lines DL1 to DLm of the liquid crystal
display panel 110, a gate driver 130 that supplies a scanning
pulse to the gate lines GLL1 to GLn of the liquid crystal display
panel 110, a gamma reference voltage generator 140 that
generates a gamma reference voltage to supply it to the data
driver 120, a common voltage generator 150 that 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, a gate driving voltage generator 160 that generates a gate
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2

high voltage VGH and a gate low voltage VGL to supply them
to the gate driver 130, and a timing controller 170 that con-
trols the data driver 120 and the gate driver 130.

The liquid crystal display panel 110 has a liquid crystal

injected between two glass substrates. On the lower glass
substrate of the liquid crystal display panel 110, the data lines
DL1 to DL.im and the gate lines GL.1 to GLn perpendicularly
cross each other. Each intersection between the data lines
DL1 to DLm and the gate lines GL.1 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 con-
nected to the data line DL1 to DLm. Further, the drain elec-
trode of the TFT is connected to the pixel electrode of the
liquid crystal cell Clc and to the storage capacitor Cst.
The TFT is turned-on in response to the scanning pulse
applied, via the gate lines GL1 to GLn, to the gate terminal
thereof. Upon turning-on of the TFT, video data on the data
lines DL1 to DLm is supplied to the pixel electrode of the
liquid crystal cell Cle. The data driver 120 supplies data to the
data lines DL1 to DLm based on a data driving control signal
DDC supplied from the timing controller 170. Further, the
data driver 120 samples and latches a digital video data RGB
fed from the timing controller 170, and then converts it into an
analog data voltage capable of expressing a gray scale level at
the liquid crystal cell Clc of the liquid crystal display panel
110 based on a gamma reference voltage from the gamma
reference voltage generator 140, thereby supplying it the data
lines DL1 to DLm.

The gate driver 130 sequentially generates a scanning
pulse, that is, a gate pulse in response to a gate driving control
signal GDC and a gate shift clock GSC supplied from the
timing controller 170 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 from the gate driving voltage generator 160.

The gamma reference voltage generator 140 receives a
power supply voltage VCC of 0V to 3.3V supplied from a
system installed the liquid crystal display device 100, for
example, a controller (not shown) of an image display appa-
ratus such as a TV set, etc to generated a positive gamma
reference voltage and a negative gamma reference voltage
and output them to the data driver 120.

The common voltage generator 150 receives the power
supply voltage VCC to generate a common voltage Vcom,
and supplies it to the common electrode of the liquid crystal
cell Clc provided at each pixel of the liquid crystal display
panel 110.

The gate driving voltage generator 160 is applied with the
power supply voltage VCC of 3.3V supplied from the system
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 160 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 to deter-
mine a high level voltage and a low level voltage of the
scanning pulse generated by the gate driver 130, respectively.

The timing controller 170 supplies a digital video data
RGB supplied from a digital video card (not shown) to the
data driver 120 and, at the same time, generates a data driving
control signal DCC and a gate driving control signal GDC
using horizontal/vertical synchronizing signals H and V in
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response to a clock signal CLK 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, or other signals, and
the gate driving control signal GDC includes a gate start pulse
GSP and a gate output enable signal GOE, or other signals.
The timing controller 170 generates a gate shift clock GSC to
adjust a swing width of a gate pulse output from the gate
driver 130 to supply it to the gate driver 130. In this case, a
high-level voltage and a low-level voltage of the gate shift
clock GSCis3.3V and OV, respectively. [f the gate shift clock
GSC is supplied, then the gate driver 130 determines a high-
level voltage and a low-level voltage of the gate pulse using
the gate high voltage VGH and the gate low voltage VGL
supplied from the gate driving voltage generator 160 in accor-
dance with the gate shift clock GSC.

As described above, since a related art liquid crystal dis-
play device always supplies a constant common voltage to a
common electrode of liquid crystal cells Clc regardless of a
scan line system such as a phase-alternating line (PAL) sys-
tem driven with a frequency of 50 Hz or a National Television
Systems Committee NTSC system driven with a frequency of
60 Hz, there 1s raised a problem in that a flicker and a residual
image are generated on the screen.

SUMMARY

A liquid crystal display device comprises a controller that
selectively controls a supply of a first common voltage or a
second common voltage based on a scan line system of an
image signal displayed at a liquid crystal display panel; a first
common voltage generator that supplies the first common
voltage based on a control of the controller to the common
electrode of the liquid crystal cells; and a second common
voltage generator that supplies the second common voltage
based on a control of the controller to the common electrode
of the liquid crystal cells.

Input

A method of driving a liquid crystal display device
includes judging a scan line system of an image signal dis-
played at a liquid crystal display panel via a scan line format,
and supplying a common voltage adaptive for the judged scan
line system to a common electrode of liquid crystal cells.

A liquid crystal display device is disclosed that includes a
frame counter that counts the number of the input frame; a
controller that judges a scan line system of an image signal
displayed at a liquid crystal display panel via a frame number
counted by the frame counter during a designated unit time to
selectively control a supply of a first common voltage and a
second common voltage based on the judged scan line sys-
tem; a first common voltage generator that supplies the first
common voltage to acommon electrode of liquid crystal cells
based on a control of the controller; and a second common
voltage generator that supplies the second common voltage to
a common electrode of liquid crystal cells based on a control
of the controller.

A method of driving a liquid crystal display device
includes counting the input frame number during a desig-
nated unit time; judging a scan line system of an image signal
displayed at a liquid crystal display panel via the counted
frame number; and supplying a common voltage adaptive for
the judged scan line system to a common electrode of liquid
crystal cells.

Other systems, methods, features and advantages of the
invention will be, or will become, apparent to one with skill in
the art upon examination of the following figures and detailed
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description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the invention, and be
protected by the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

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:

FIG. 1 is an equivalent circuit diagram of a pixel provided
at an example liquid crystal display device.

FIG. 2 is an example block diagram showing a configura-
tion of a related art liquid crystal display device.

FIG. 3 is an example block diagram showing a configura-
tion of a liquid crystal display device.

FIG. 4 is an example flow chart of acts taken to drive the
liquid crystal display device.

FIG. 5 is an example block diagram showing a configura-
tion of a liquid crystal display device.

FIG. 6 is an example flow chart showing acts taken to drive
the liquid crystal display device.

DETAILED DESCRIPTION

FIG. 3 is an block diagram showing a configuration of a
liquid crystal display device. Referring to FIG. 3, a liquid
crystal display device 200 includes the liquid crystal display
panel 110, a data driver 120, a gate driver 130, a gamma
reference voltage generator 140 and a gate driving voltage
generator 160 likewise the liquid crystal display device 100 as
shown in FIG. 2. The liquid crystal display device 200
includes a first common voltage generator 210 driven by an
enable ENB signal to supply a PAL system common voltage
to a common electrode of liquid crystal cells Clc A second
common voltage generator 220 is driven by an enable ENB
signal to supply a NTSC system common voltage to a com-
mon electrode of liquid crystal cells Clc. A timing controller
230 judges a scan line system of an image signal displayed at
the liquid crystal display panel 110 via the input scan line
format to selectively control a common voltage supply of the
first and second common voltage generator 210 and 220.

The first common voltage generator 210 sets a common
voltage value to generate a PAL system common voltage and
if an enable signal ENB is input from the timing controller
230, then the first common voltage generator 210 is enabled to
supply a PAL system common voltage to a common electrode
of liquid crystal cells Clc, and if a disable signal DIB is input
from the timing controller 230, then the first common voltage
generator 210 is disabled to stop a supply of a PAL system
common voltage.

The second common voltage generator 220 sets a common
voltage value to generate an NTSC system common voltage
and if an enable signal ENB is input from the timing control-
ler 230, then the second common voltage generator 220 is
enabled to supply a NTSC system common voltage to a
common electrode of liquid crystal cells Clc, and if a disable
signal DIB is input from the timing controller 230, then the
second common voltage generator 220 is disabled to stop a
supply of a NTSC system common voltage.

The timing controller 230 supplies a digital video data
RGB supplied from a digital video card (not shown) to the
data driver 120 and, at the same time, generates a data driving
control signal DCC and a gate driving control signal GDC
using horizontal/vertical synchronizing signals H and V in
response to a clock signal CLK to supply them to the data
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driver 120 and the gate driver 130, respectively. The timing
controller 230 generates a gate shift clock GSC used for
adjusting a swing width of a gate pulse output from the gate
driver 130 to supply it to the gate driver 130.

A common voltage control execution program for judging
a scan line system via a scan line format to control a genera-
tion of a PAL system common voltage and a NTSC system
common voltage is set at the timing controller 230 to control
a supply of a common voltage as follows.

The timing controller 230 judges whether a scan line sys-
tem of an image signal displayed at the liquid crystal display
panel 110 via a scan line format input via a connector (not
shown) is a PAL system or a NTSC system. If a scan line
system is a PAL system, then the timing controller 230 sup-
plies an enable signal ENB to the first common voltage gen-
erator 210 and supplies a disable signal DIB to the second
common voltage generator 220. Accordingly, the first com-
mon voltage generator 210 is enabled by an enable signal
ENB to supply a PAL system common voltage to a common
electrode of liquid crystal cells Cle while the second common
voltage generator 220 is disabled by a disable signal DIB to
stop a supply of a NTSC system common voltage.

If a scan line system of an image signal displayed at the
liquid crystal display panel 110 is an NTSC system, then the
timing controller 230 supplies an enable signal ENB to the
second common voltage generator 220 and supplies a disable
signal DIB to the first common voltage generator 210 at the
same time. The second common voltage generator 220 is
enabled by an enable signal ENB to supply a NTSC system
common voltage to acommon electrode of liquid crystal cells
Clc while the first common voltage generator 210 is disabled
by a disable signal DIB to stop a supply of a PAL system
common voltage.

On the other hand, the common voltage control execution
program is set at the timing controller 230 to selectively
supply a common voltage adaptive for a scan line system, but
it is not confined by this. For example, the common voltage
control execution program is set at a controller (not shown)
implemented separately other than the timing controller 230,
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the first and second common voltage generator 210 and 220.
FIG. 4 illustrates a process by which the liquid crystal

display device 200 selectively supplies a common voltage in

accordance with a scan line system via a scan line format

Referring to FIG. 4, if video data to be displayed and a scan
line format are input at the liquid crystal display panel 110
(S401), then the timing controller 230 judges whether a scan
line system of an image signal to be displayed at the liquid
crystal display panel 110 via the input scan line format is a
PAL system or an NTSC system (S402).

Ifthe result is a PAL system, then the timing controller 230
supplies an enable signal ENB to the first common voltage
generator 210 and supplies a disable signal DIB to the second
common voltage generator 220 at the same time (S403). The
first common voltage generator 210 is enabled by an enable
signal ENB to supply a PAL system common voltage to a
common electrode of liquid crystal cells Clc, while the sec-
ond common voltage generator 220 is disabled by a disable
signal DIB to stop a supply of a NTSC system common
voltage (3404).

If the result is an NTSC system, then the timing controller
230 supplies an enable signal ENB to the second common
voltage generator 220 and supplies a disable signal DIB to the
first common voltage generator 210 at the same time (S405).
The second common voltage generator 220 is enabled by an
enable signal ENB to supply a NTSC system common voltage
to a common electrode of liquid crystal cells Clc, while the
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6

first common voltage generator 210 is disabled by a disable
signal DIB to stop a supply of a PAL system common voltage
(5400).

FIG. 5 is a block diagram showing a configuration of a
liquid crystal display device. Referring to FIG. 5, a liquid
crystal display device 300 includes the liquid crystal display
panel 110, the data driver 120, the gate driver 130, the gamma
reference voltage generator 140, the gate driving voltage gen-
erator 160, the first common voltage generator 210 and the
second common voltage generator 220.

The liquid crystal display device 300 includes a frame
counter 310 that counts the number of the input frame; and a
timing controller 320 that judges a scan line system of an
image signal displayed at the liquid crystal display panel 110
via a frame number counted by the frame counter 310 during
a designated unit time to selectively control a common volt-
age supply of the first and second common voltage generator
210 and 220 based on the judged scan line system.

The frame counter 310 counts the input frame number to
output the counted frame number into the timing controller
320. For example, the frame counter 310 counts the number
of a rising edge of the input vertical synchronizing signal to
thereby count a frame number.

The timing controller 320 supplies a digital video data
RGB supplied from a digital video card (not shown) to the
data driver 120 and, at the same time, generates a data driving
control signal DCC and a gate driving control signal GDC
using horizontal/vertical synchronizing signals H and V in
response to a clock signal CLK to supply them to the data
driver 120 and the gate driver 130, respectively. The timing
controller 320 generates a gate shift clock GSC used for
adjusting a swing width of a gate pulse output from the gate
driver 130 to supply it to the gate driver 130.

A common voltage control execution program for judging
ascan line system via a frame number to control a generation
of a PAL system common voltage and a NTSC system com-
mon voltage is set at the timing controller 320 to control a
supply of a common voltage as follows.

The timing controller 320 judges whether a scan line sys-
tem of an image signal displayed at the liquid crystal display
panel 110 via a frame number counted by the frame counter
310 during a designated unit time is a PAL system or a NTSC
system. Herein, if a frame number counted during a desig-
nated unit time, that is, one second, is a predeterminded first
reference frame number, that is, fifty frames, then the timing
controller 320 judges a PAL system using a frequency of 50
Hz.If a frame number counted during a designated unit time,
that is, one second, is a predeterminded second reference
frame number, that is, sixty frames, then the timing controller
320 judges a NTSC system using a frequency of 60 Hz. A
method of judging a scan line system using a frame number
can be changed in a variety of system by the users.

If a scan line system is judged as a PAL system by the
counted frame number, then the timing controller 320 sup-
plies an enable signal ENB to the first common voltage gen-
erator 210 and supplies a disable signal DIB to the second
common voltage generator 220 at the same time. The first
common voltage generator 210 is enabled by an enable signal
ENB to supply a PAL system common voltage to a common
electrode of liquid crystal cells Clc while the second common
voltage generator 220 is disabled by a disable signal DIB to
stop a supply of a NTSC system common voltage.

If a scan line system is judged as a NTSC system by the
counted frame number, then the timing controller 230 sup-
plies an enable signal ENB to the second common voltage
generator 220 and supplies a disable signal DIB to the first
common voltage generator 210 at the same time. The second
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common voltage generator 220 is enabled by an enable signal
ENB to supply an NTSC system common voltage to a com-
mon electrode of liquid crystal cells Clc while the first com-
mon voltage generator 210 is disabled by a disable signal DIB
to stop a supply of a PAL system common voltage.

The common voltage control execution program may be
set for judging a scan line system using a frame number at the
timing controller 320 to selectively supply a common voltage
adaptive for a scan line system, but it is not confined by this.
For example, the common voltage control execution program
is set at a controller (not shown) implemented separately
other than the timing controller 320, so that the controller may
control a common voltage supply of the first and second
common voltage generator 210 and 220. The frame counter
310 may then be implemented in such a manner to output the
counted frame number into the controller.

FIG. 6 illustrates example acts in a process which the liquid
crystal display device 300 having the above-mentioned con-
figuration selectively supplies a common voltage based on a
scan line system judged via a frame number. Referring to FIG.
6, if a video data to be displayed and a vertical synchronizing
signal are input at the liquid crystal display panel 110 (S601),
then the frame counter 310 counts the number of the input
frame to output the timing controller 320 (S602).

The timing controller 320 compares whether a frame num-
ber counted during a designated unit time is the same as the
number of a predeterminded first reference frame or the num-
ber of a predeterminded second reference frame. The timing
controller 320 judges whether a scan line system of an image
signal to be displayed at the liquid crystal display panel 110 is
aPAL system oran NTSC system (S603). Herein, the number
of a predeterminded first reference frame can be set in fifty
frames, which shows a frame number of a PAL system, and
the number of a predeterminded second reference frame can
be set in sixty frames which shows a frame number of an
NTSC system.

As a result, if the counted frame number is the same as the
predeterminded first reference frame number to be judged as
a PAL system, then the timing controller 320 supplies an
enable signal ENB to the first common voltage generator 210
and supplies a disable signal DIB to the second common
voltage generator 220 at the same time (S604). The first
common voltage generator 210 is enabled by an enable signal
ENB to supply a PAL system common voltage to a common
electrode of liquid crystal cells Cle while the second common
voltage generator 220 is disabled by a disable signal DIB to
stop a supply of a NTSC system common voltage (S605).

If the counted frame number is the same as the predeter-
minded second reference frame number to be judged as a
NTSC system, then the timing controller 320 supplies an
enable signal ENB to the second common voltage generator
220 and supplies a disable signal DIB to the first common
voltage generator 210 at the same time (S606). Accordingly,
the second common voltage generator 220 is enabled by an
enable signal ENB to supply a NTSC system common voltage
to a common electrode of liquid crystal cells Clc while the
first common voltage generator 210 is disabled by a disable
signal DIB to stop a supply of a PAL system common voltage
(S607).

As described above, the disclosed system automatically
selects a PAL system common voltage and a NTSC system
common voltage based on a scan line system such as a PAL
system or a NTSC system, so that it becomes possible to
prevent a generation of a flicker and a residual image on the
screen.

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

What is claimed is:

1. A liquid crystal display device comprising:

a frame counter operable to count a number of an input
frame;

a controller operable to judge a scan line system of an
image signal displayed on a liquid crystal display panel
viaa frame number counted by the frame counter during
a designated unit time to selectively control a supply of
a first common voltage and a second common voltage
based on the judged scan line system, wherein the con-
troller includes a first control output port for outputting
a first enable/disable signal and a second control output
port for outputting a second enable/disable signal;

a first common voltage generator operable to supply the
first common voltage directly to a common electrode of
liquid crystal cells based on a control of the controller
wherein the first common voltage generator is config-
ured to be enabled and disabled via the first enable/
disable signal communicated from the first control out-
put port; and

a second common voltage generator operable to supply the
second common voltage directly to a common electrode
of liquid crystal cells based on a control signal of the
controller wherein the second common voltage genera-
tor is configured to be enabled and disabled via the
second enable/disable signal communicated from the
second control output port,

wherein the frame counter counts a number of a rising edge
of the input vertical synchronizing signal to thereby
count a frame number,

wherein if the counted frame number is the same as a
predetermined first reference frame number to be judged
as a phase-alternating line (PAL) system, the controller
communicates the first enable/disable signal comprising
an enable signal via the first control output port to the
first common voltage generator and simultaneously
communicates the second enable/disable signal com-
prising a disable signal via the second control output
port to the second common voltage generator at the same
time,

wherein if the counted frame number is the same as a
predetermined second reference frame number to be
judged as a National Television Systems Committee
(NTSC) system, the controller communicates the sec-
ond enable/disable signal comprising an enable signal
viathe second control output port to the second common
voltage generator and simultaneously communicates the
first enable/disable signal comprising a disable signal
via the first control output port to the first common
voltage generator at the same time, and

wherein the first and second common voltage generators
are separate and independently controlled by the con-
troller.

2. The liquid crystal display device of claim 1, wherein said
first common voltage is a common voltage for the phase-
alternating line (PAL) system.

3. The liquid crystal display device as claimed in claim 1,
wherein if the enable signal is supplied to the first common
voltage generator, the second common voltage generator is
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disabled by the disable signal to stop a supply of the common
voltage for the National Television Systems Committee
(NTSC) system.

4. The liquid crystal display device of claim 1, wherein said
first common voltage generator is driven by the enable signal
to supply the first common voltage.

5. The liquid crystal display device of ¢laim 1, wherein said
second common voltage is acommon voltage for the National
Television Systems Committee (NTSC) system.

6. The liquid crystal display device of claim 5, wherein if
the enable signal is supplied to the second common voltage
generator, the first common voltage generator is disabled by
the disable signal to stop a supply of the common voltage for
the phase-alternating line (PAL) system.

7. The liquid crystal display device of claim 1, wherein said
second common voltage generator is driven by the enable
signal to supply the second common voltage.

8. A method of driving a liquid crystal display device
comprises the steps of:

counting the input frame number during a designated unit

time;

Judging a scan line system of an image signal displayed at

a liquid crystal display panel via the counted frame
number;

communicating from a first output port of a controller an

enable signal to a first common voltage generator to
generate a phase-alternating line (PAL) system common
voltage and communicating from a second output port of
the controller a disable signal to a second common volt-
age generator to generate a National Television Systems
Committee (NTSC) system common voltage, if the
judged scan line system is the PAL system;
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communicating from the first output port of the controller
a disable signal to the first common voltage generator
and communicating from the second output port of the
controller an enable signal to the second common volt-
age generator if the judged scan line system is the NTSC
system; and

supplying a voltage from one of the first common voltage
generator or the second common voltage generator
directly to a common electrode of liquid crystal cells
based on the judged scan line system,

wherein counting the input frame number during a desig-
nated unit time includes counting a number of a rising
edge of the input vertical synchronizing signal to
thereby count a frame number,

wherein if the counted frame number is the same as a
predetermined first reference frame number to be judged
as the phase-alternating line (PAL) system, the enable
signal is supplied from the first output port to the first
common voltage generator and the disable signal is sup-
plied from the second output port to the second common
voltage generator at the same time,

wherein if the counted frame number is the same as a
predetermined second reference frame number to be
judged as the National Television Systems Committee
(NTSC) system, the enable signal is supplied from the
second output port to the second common voltage gen-
erator and the disable signal is supplied from the first
output port to the first common voltage generator at the
same time, and

wherein the first and second common voltage generators
are separate and independently controlled by the con-
troller.
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