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(57) ABSTRACT

Disclosed is a liquid crystal display (LCD) device which is
capable of minimizing deterioration in picture quality
caused by a kickback voltage, and a driving method thereof.
The LCD device includes an LLCD panel having a plurality
of liquid crystal cells to which a pixel voltage signal is
supplied, and a compensating common voltage generator for

(21) Appl. No.: 11/381,294 generating different compensating common voltages accord-
ing to a pixel voltage signal which is fed back from the LCD
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LIQUID CRYSTAL DISPLAY DEVICE AND
DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 2005-70199 filed on Aug. 1, 2005, the
contents of which are hereby incorporated by reference in
their entirety.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display (LCD) device and a driving method thereof, and
more particularly, to an LCD device that is capable of
minimizing deterioration in picture quality caused by a
kickback voltage, and a driving method thereof.

[0004] 2. Description of the Related Art

[0005] A typical LCD device displays images by control-
ling the light transmittance of a liquid crystal by an electric
field. This LCD device includes an LCD panel in which a
matrix of liquid crystal cells is arranged, and a driving
circuit for driving the LCD panel.

[0006] The LCD panel includes. as illustrated in FIG. 1, a
gate line GL, a data line DL crossing the gate line GL, and
a thin film transistor (TFT) formed at an intersection of the
gate line GL and the data line DL, for driving a liquid crystal
cell Clc. The LCD panel also includes a storage capacitor
Cst for maintaining the voltage of the liquid crystal cell Clc.

[0007] If a data voltage is applied to a pixel electrode of
the liquid crystal cell Cle and a common voltage Veom is
applied to a common electrode thereof formed on an upper
substrate, the arrangement of liquid crystal molecules is
changed by the electric field applied to the liquid crystal
layer and the liquid crystal cell Clc adjusts the amount of
transmitted light or cuts off the light. A pixel voltage signal
is supplied as a gamma voltage which is preset according to
driving voltage characteristics of the liquid crystal cell Cle.

[0008] FIG. 2 illustrates a scan pulse SCP supplied to the
gate line GL and a voltage Vlc charged to the liquid crystal
cell Cle.

[0009] Referring to FIG. 2, the scan pulse SCP swings
between a gate high voltage Vgh for turning on the TFT and
a gate low voltage Vgl for turning off the TFT. While this
scan pulse SCP is maintained at the gate high voltage Vgh,
that is, during a scanning period, the liquid crystal cell Cle
charges a pixel voltage signal Vdata supplied as a gamma
voltage and maintains the charged voltage for a constant
time as a voltage charged to the storage capacitor Cst.

1. Field of the Invention

[0010] If a voltage having the same polarity is continu-
ously applied to the liquid crystal cell, a liquid crystal and
a display image deteriorate. Therefore, an LCD device
drives the liquid crystal cell by an AC (Alternative Current)
pixel voltage of which polarity is periodically changed. A
polarity of this pixel voltage signal is inverted every frame
on the basis of a common voltage Vcom applied to a
comumon electrode.

[0011] Meanwhile, a kickback voltage or feed-through
voltage AVp generated due to a parasite capacitance of the
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TFT functions as a main factor degrading picture quality of
the LCD device. The kickback voltage AVp is defined as the
following equation (1):

Cgs M

AVp = Clc + Cst + Cgs(Vgh_ Vel

where Cgs is a parasite capacitance between a gate terminal
of the TFT connected to the gate line GL and a source
terminal of the TFT connected to the pixel electrode, as
indicated in FIG. 1.

[0012] By this kickback voltage, the pixel voltage signal
applied to the pixel electrode of the liquid crystal cell varies
and thus flicker and image sticking appear on the display
image. For example, if a polarity of the pixel voltage signal
is inverted with 60 Hz, a luminance difference occurs
between an odd frame and an even frame due 1o the kickback
voltage and a 30 Hz flicker appears on the display image. If
the LCD device operates for a long time under such a state,
a DC (Direct Current) offset is applied to the liquid crystal
cell. Then voltage-transmittance characteristics of the liquid
crystal cell are shifted and the image sticking occurs.

[0013] In order to compensate for the kickback voltage,
the kickback voltage can be measured on the liquid crystal
cells. However, since the kickback voltage does not have the
same value on all the liquid crystal cells arranged in the LCD
panel, it is not possible to optimize the kickback voltage
compensation. This is because the gate high voltage Vgh
applied to the TFTs varies according to a position from a
gate driver due to an RC delay caused by the length of the
wiring of the gate line GL and because an electrostatic
capacitance of the liquid crystal cells varies according to a
position from the data driver. Therefore, a test pad corre-
sponding to the respective liquid crystal cells should be
added in order to measure the kickback voltage varying
according to the position of the LCD panel. However, it is
physically impossible to add such test pads because there is
no design margin in a typical LCD panel.

SUMMARY OF THE INVENTION

[0014] Tt is therefore an object of the present invention to
provide an LCD device which is capable of minimizing
deterioration in picture quality caused by a kickback volt-
age, and a driving method thereof.

[0015] In accordance with an aspect of the present inven-
tion, there is provided an LCD device including an LCD
panel having a plurality of liquid crystal cells to which a
pixel voltage signal is supplied, and a compensating com-
mon voltage generator for generating different compensat-
ing common voltages according to a pixel voltage signal
which is fed back from the LCD panel.

[0016] The compensating common voltage generator gen-
erates different compensating common voltages according
to a difference between a common voltage and a positive
pixel voltage signal and a difference between the common
voltage and a negative pixel voltage signal.

[0017] The LCD device further includes a comparator for
comparing a difference between the common voltage and the
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positive pixel voltage signal with a difference between the
common voltage and the negative pixel voltage signal.

[0018] The LCD panel includes thin film transistors con-
nected to the liquid crystal cells, gate lines and data lines
connected to the thin film transistors, and a feedback line
formed in parallel with at least the data lines or the gate
lines, for feeding back a pixel voltage signal charged to the
liquid crystal cells.

[0019] Alternatively, the LCD panel includes thin film
transistors connected to the liquid crystal cells, gate lines
and data lines connected to the thin film transistors, a
dummy data line formed in parallel with the data lines,
dummy thin film transistors connected to the dummy data
line and the gate lines, dummy liquid crystal cells connected
to the dummy thin film transistors, and a feedback line for
feeding back a pixel voltage signal charged to the dummy
liquid crystal cells.

[0020] Alternatively, the LCD panel includes thin film
transistors connected to the liquid crystal cells, gate lines
and data lines connected to the thin film transistors, a
dummy gate line formed in parallel with the gate lines,
dummy thin film transistors connected to the dummy gate
line and the data lines, dummy liquid crystal cells connected
to the dummy thin film transistors, and a feedback line for
feeding back a pixel voltage signal charged to the dummy
liquid crystal cells.

[0021] The dummy liquid crystal cells are overlapped with
a black matrix.

[0022] The compensating common voltage generator
includes a voltage divider for dividing a driving voltage, and
an operational amplifier to which a divided driving voltage
is applied. The dividing resistors include first and second
resistors connected between a driving voltage source and a
ground voltage source, and a variable resistor for adjusting
a level of the compensating common voltage. The voltage
divider provides the divided driving voltage.

[0023] Alternatively, the compensating common voltage
generator includes a common voltage generator for gener-
ating a common voltage, a resistor group having a plurality
of resistors connected to the common voltage generator
where the resistor group generates a plurality of compen-
sating common voltages having different voltage levels, and
a selector for selecting one of the pluralities of compensating
common voltages.

[0024] The LCD device further includes a gate integrated
circuit for driving the gate lines, and a data integrated circuit
for driving the data lines.

[0025] The feedback pixel voltage signal is applied to the
comparator through a dummy terminal of at least one of the
gate integrated circuit and data integrated circuit.

[0026] Alternatively the feedback pixel voltage signal is
applied to the comparator through a dummy region of a tape
carrier package in which at least one of the gate integrated
circuit and data integrated circuit is packaged.

[0027] In accordance with another aspect of the present
invention, there is provided a method for driving an LCD
device, including the steps of feeding back a pixel voltage
signal supplied to a liquid crystal cell, and generating
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different compensating common voltages according to the
feedback pixel voltage signal.

[0028] The step of generating different compensating
common voltages includes generating different compensat-
ing common voltages according to a difference between a
common voltage supplied to the liquid crystal cell and a
positive pixel voltage signal and a difference between the
common voltage and a negative pixel voltage signal.

[0029] The step of feeding back a pixel voltage signal
includes feeding back the pixel voltage signal through a
feedback line formed in parallel with at least one of a data
line and a gate line of a liquid crystal display panel.

[0030] Alternatively, the step of feeding back a pixel
voltage signal includes providing a liquid crystal display
panel having gate lines, data lines crossing the gate lines, a
dummy data line formed in parallel with the data lines,
dummy thin film transistors connected to the dummy data
line and the gate lines, dummy liquid crystal cells connected
to the dummy thin film transistors, and a feedback line
connected to pixel electrodes of the dummy liquid crystal
cells, and feeding back a pixel voltage signal charged to the
dummy liquid crystal cells through the feedback line.

[0031] Alternatively, the step of feeding back a pixel
voltage signal includes providing a liquid crystal display
panel having gate lines, data lines crossing the gate lines, a
dummy gate line formed in parallel with the gate lines,
dummy thin film transistors connected to the data lines and
the dummy gate line, dummy liquid crystal cells connected
to the dummy thin film transistors, and a feedback line
connected to pixel electrodes of the dummy liquid crystal
cells, and feeding back a pixel voltage signal charged to the
dummy liquid crystal cells through the feedback line.

[0032] The step of generating different compensating
common voltages includes dividing a driving voltage by
using a voltage divider circuit, and generating the compen-
sating common voltages by applying the divided driving
voltage to an operational amplifier, wherein voltage levels of
the compensating common voltages are adjusted by a vari-
able resistor contained in the voltage divider circuit.

[0033] Alternatively, the step of generating different com-
pensating common voltages includes generating a common
voltage by a common voltage generator, generating com-
pensating common voltages having different voltage levels
by using a plurality of resistors connected to an output
terminal of the common voltage generator, and selecting any
one of the compensating common voltages.

[0034] The step of feeding back a pixel voltage signal
includes feeding back the pixel voltage signal through a
dummy terminal of an integrated circuit for driving at least
ones of the gate lines and data lines.

[0035] The step of feeding back a pixel voltage signal
includes feeding back the pixel voltage signal through a
dummy terminal of an integrated circuit packaged in any one
of a substrate of the liquid crystal display panel and a tape
carrier package.

[0036] The step of feeding back a pixel voltage signal
includes feeding back the pixel voltage signal through a
dummy region of a tape carrier package in which an inte-
grated circuit for driving at least ones of the gate lines and
data lines is packaged.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The above and other objects, features and advan-
tages of the present invention will become more apparent
from the following detailed description when taken in con-
junction with the accompanying drawings in which:

[0038] FIG. 1 is a circuit diagram equivalently illustrating
a unit pixel of a related LCD device;

[0039] FIG. 2 is a waveform diagram of a kickback
voltage generated from the unit pixel shown in FIG. 1;

[0040] FIG. 3 is a block diagram of an LCD device
according to a first embodiment of the present invention;

[0041] FIGS. 4A and 4B are detailed circuit diagrams of
an L.CD panel shown in FIG. 3;

[0042] FIG. 5 is a waveform diagram for describing the
role of a comparator shown in FIG. 3;

[0043] FIGS. 6A to 6C are diagrams for describing a flow
of a pixel voltage signal which is fed back from the LCD
panel shown in FIG. 3;

[0044] FIG. 7 is a detailed circuit diagram of a compen-
sating common voltage generator shown in FIG. 3;

[0045] FIGS. 8A and 8B are diagrams of a compensating
common voltage generated in response to a comparison
control signal generated from the comparator shown in FIG.
3;

[0046] FIG. 9 is a circuit diagram of an LCD panel of an
LCD device according to a second embodiment of the
present invention;

[0047] FIG. 10 is a circuit diagram illustrating another
LCD panel of an LCD device according to the second
embodiment of the present invention;

[0048] FIG. 11 is a circuit diagram of a compensating
common voltage generator of an LCD device according to a
third embodiment of the present invention; and

[0049] FIG. 12 is a flow chart of a driving method of an
LCD device according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0050] Preferred embodiments of the present invention
will be described herein below with reference to FIG. 3 to
FIG. 12.

[0051] FIG. 3 is a block diagram of an LCD device
according to a first embodiment of the present invention.

[0052] Referring to FIG. 3, the LCD device includes an
LCD panel 110, a data driver 114 for supplying a pixel
voltage signal to data lines DLI to DLm of the LCD panel
110, a gate driver 112 for supplying a scan signal to gate
lines GLI to GLn, a timing controller 116 for controlling the
data driver 114 and the gate driver 112 by using a synchro-
nization signal received from a system, a comparator 120 for
comparing the pixel voltage signal which is fed back from
the LCD panel 110 with a common voltage, and a compen-
sating common voltage generator 118 for adjusting the
common voltage according to an output result of the com-
parator 120.
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[0053] The timing controller 116 rearranges digital video
data RGB received from a graphic controller of the system
and supplies the rearranged data to the data driver 114.

[0054] The timing controller 116 generates a gate control
signal GCS for controlling the gate driver 112, and a data
control signal DCS for controlling the data driver 114. The
gate control signal GCS for controlling the gate driver 112
includes a gate start pulse GSP, a gate shift clock GSC and
a gate output enable signal GOE. The data control signal
DCS for controlling the data driver 114 includes a source
start pulse SSP, a source shift clock SSC, a source output
enable signal SOE and a polarity signal POL.

[0055] The data driver 114 converts the digital video data
RGB into an analog gamma voltage corresponding to a gray
level in response to the data control signal DCS received
from the timing controller 116, and supplies the analog
gamma voltage to the data lines DLI to DLm.

[0056] The gate driver 112 sequentially supplies the scan
pulse to the gate lines GLI to GLn in response to the gate
control signal GCS received from the timing controller 116.
Thus the gate driver 112 makes thin film transistors TFT
connected to the gate lines GL1 to GLn be driven in the unit
of gate lines.

[0057] The LCD panel 110 includes a plurality of liquid
crystal cells Clc arranged in a matrix configuration at
intersections of the data lines DLI to DLm and the gate lines
GLI to GLn. Thin film transistors TFT connected to the
respective liquid crystal cells Cle provide the liquid crystal
cells Cle with the pixel voltage signal supplied through the
data lines DLI to DLm in response to the scan signal
supplied through the gate line.

[0058] Storage capacitors Cst are connected to the liquid
crystal cells Clc. Each storage capacitor Cst is formed
between a pixel electrode of the liquid crystal cell Clc and
a preceding gate line or between the pixel electrode of the
liquid crystal cell Clc and a storage line, thereby maintaining
a voltage charged to the liquid crystal cell Clc at a constant
level.

[0059] As shown in FIG. 4A or 4B, the LCD panel 110
includes at least one feedback line FBL for feeding back the
pixel voltage signal supplied to the pixel electrode of the
liquid crystal cell Clc to the comparator 120.

[0060] The feedback line FBL shown in FIG. 4A is con-
nected to the pixel electrodes of the liquid crystal cells Clc
to which the pixel voltage signal is supplied via the thin film
transistors TEFT from at least one data line.

[0061] The feedback line FBL shown in FIG. 4B is con-
nected to the pixel electrodes of the liquid crystal cells Clc
to which the pixel voltage signal is supplied via the thin film
transistors TFT from the first to m-th data lines DLI1to DLm.

[0062] The feedback line FBL may be formed of one, or
two in order to feed back positive-polarity and negative-
polarity pixel voltage signals, or the same number of data
lines or gate lines. The feedback line FBL also may be
formed of groups of gate lines or data lines.

[0063] The comparator 120 compares difference voltages
between a common voltage Vcom which is fed back from
the common voltage generator 108 or the LCD panel 110
and positive/negative pixel voltage signal Vid which is fed
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back through the feedback line FBL of the LCD panel 110.
That s, as shown in FIG. 5, the comparator 120 compares
a first difference voltage AVpl between the common voltage
Vcom and the positive pixel voltage signal with a second
difference voltage AVp2 between the common voltage
Veom and the negative pixel voltage signal. Then the
comparator 120 generates a comparison control signal CCS
corresponding to a difference between the two difference
voltages AVpl and AVp2.

[0064] The feedback pixel voltage signal Vfd is applied, as
shown in FIG. 6A, to the comparator 120 packaged on a
printed circuit substrate 122 via the feedback line FBL of the
LCD panel 110 and a dummy region of a tape carrier
package 124 in which an integrated circuit 126 is packaged.

[0065] Alternatively, the feedback pixel signal Vid is
applied, as shown in FIG. 6B, to the comparator 120
packaged on the printed circuit substrate 122 via the feed-
back line FBL of the LCD panel 110, and a dummy terminal
of the integrated circuit 126 packaged in the tape carrier
package 124.

[0066] Moreover, the feedback pixel signal VId can be
applied, as shown in FIG. 6C, to the comparator 120
packaged on the printed circuit substrate 122 via the feed-
back line FBL of the LCD panel 110, the dummy terminal
of the integrated circuit 126 formed on the LCD panel 110,
and the flexible printed circuit (FPC) 132.

[0067] The compensating common voltage generator 118
supplies to the LCD panel 110 a compensating common
voltage CVcom of which voltage level is adjusted in
response to the comparison control signal CCS when the
first and second difference voltages AVpl and AVp2 are
judged to be different by the comparator 120.

[0068] For this, the compensating common voltage gen-
erator 118 includes, as shown in FIG. 7, a first resistor R1,
a variable resistor VR and a second resistor R2 connected
between a driving voltage source VDD and a ground voltage
source GND, an operational amplifier 128 to which a
divided VDD voltage is applied, a fifth resistor R5 con-
nected between an output terminal of the operational ampli-
fier 128 and an output node n connected to an output
terminal of the compensating common voltage generator
118, and a capacitor C connected between the output node
n and the ground voltage source GND.

[0069] The VDD voltage is divided by a voltage divider
circuit including the first resistor R1, the variable resistor
VR and the second resistor R2 and applied to a noninverting
(+) input terminal of the operational amplifier 128. If a
resistance value of the variable resistor VR is changed, the
compensating common voltage CVcom is adjusted. That is,
as shown in FIG. 8A, if the first difference voltage AVpl is
higher than the second difference voltage AVp2, the variable
resistor VR is adjusted to raise the compensating common
voltage CVcom. Hence, the compensating common voltage
generator 118 supplies the compensating common voltage of
a relatively high level to the LCD panel 110.

[0070] As shown in FIG. 8B, if the first difference voltage
AVp 1is lower than the second difference voltage AVp2, the
variable resistor VR is adjusted to lower the compensating
common voltage CVcom. Hence, the compensating com-
mon voltage generator 118 supplies the compensating com-
mon voltage of a relatively low level to the LCD panel 110.
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[0071] By this compensating common voltage CVcom, a
difference ACVp1 between the compensating common volt-
age CVcom and the positive pixel voltage signal becomes
equal to a difference ACVp2 between the compensating
common voltage CVcom and the negative pixel voltage
signal.

[0072] The operational amplifier 128 amplifies an input
voltage Vin according to an amplifying ratio determined by
third and fourth resistors R3 and R4. A DC or AC voltage is
applied to an inverting (=) input terminal of the operational
amplifier 128. According to this voltage, a voltage level or
polarity of the compensating common voltage CVcom can

vary.
[0073] The fifth resistor RS and the capacitor C constitute
an integrator to suppress the variation in the compensating
common voltage CVcom by smoothing an output voltage of
the operational amplifier 128.

[0074] As described previously, the LCD device in accor-
dance with the first embodiment of the present invention
generates a compensating common voltage of which com-
mon voltage level is adjusted depending on a feedback pixel
voltage signal. Then differences between pixel voltage sig-
nals and a common voltage in an actual driving state
generated by a kickback voltage can be minimized. Hence,
deterioration in picture quality, that is, flicker or image
sticking caused by the kickback voltage can be minimized
by optimizing a common voltage according to an LCD
panel.

[0075] FIG. 9 is a circuit diagram illustrating an LCD
panel of an LCD device according to a second embodiment
of the present invention.

[0076] Referring to FIG. 9, the LCD panel of the LCD
device has the same elements as the LCD panel shown in
FIG. 4 except that dummy liquid crystal cells DCle, dummy
thin film transistors DTFT and dummy storage capacitors
DCst are additionally provided.

[0077] The dummy liquid crystal cells DClc are arranged
in a matrix configuration at intersections of a dummy data
line DDL and gate lines GLI to GLn. Dummy thin film
transistors DTFT connected to the respective dummy liquid
crystal cells DClc supply a pixel voltage signal received
through the dummy data line DDL to the dummy liquid
crystal cells DClc in response to a scan signal received from
the gate line.

[0078] Alternatively, the dummy liquid crystal cells DClc
are arranged in a matrix configuration at intersections of a
dummy gate line DGL and the data lines DLI to DLm, as
shown in FIG. 10. Dummy thin film transistors DTFT
connected to the respective dummy liquid crystal cells DCle
supply a pixel voltage signal received through the data line
to the dummy liquid crystal cells DClc in response to a scan
signal received from the dummy gate line DGL.

[0079] Meanwhile, dummy storage capacitors DCst are
connected to the respective dummy liquid crystal cells DCle.
The dummy storage capacitor DCst is formed between a
pixel electrode of the dummy liquid crystal cell DClc and a
preceding gate line, or between the pixel electrode of the
dummy liquid crystal cell DClc and a dummy storage line,
thereby maintaining a voltage charged to the dummy liquid
crystal cell DClc at a constant level. The pixel voltage signal
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supplied to the dummy liquid crystal cell DClc is supplied
to the comparator 120 through the feedback line FBL. The
dummy liquid crystal cell DClc and the dummy thin film
transistor DTFT are formed in a region overlapped with a
black matrix.

[0080] Thus the LCD device in accordance with the sec-
ond embodiment of the present invention generates a com-
pensating common voltage of which common voltage level
1s adjusted depending on a pixel voltage signal. Therefore,
differences between a common voltage and pixel voltage
signals in an actual driving state generated by a kickback
voltage can be minimized. Then deterioration in picture
quality, that is, flicker or image sticking can be minimized by
optimizing the common voltage according to an LCD panel.

[0081] FIG. 11 is a circuit diagram illustrating a compen-
sating common voltage generator of an LCD device accord-
ing to a third embodiment of the present invention.

[0082] The LCD device shown in FIG. 11 has the same
elements as the LCD device shown in FIG. 3 except that a
resistor group connected to an output terminal of the com-
pensating common voltage generator, and a selector are
added. Therefore, a detailed description of the same ele-
ments will be omitted.

[0083] The compensating common voltage generator 118
includes a resistor group 134 connected to an output termi-
nal of the common voltage generator 108 for generating a
common voltage and includes a selector 130.

[0084] The resistor group 134 is connected to an output
terminal of the common voltage generator 108 and includes
a plurality of compensating resistors Rcl to Rek having
different resistances. This resistor group 134 receives the
common voltage Vcom generated from the common voltage
generator 108 and generates different compensating com-
mon voltages CVcoml to CVcomk to be supplied to the
selector 130.

[0085] The selector 130 selects any one of the compen-
sating common voltage CVcoml to CVecomk in response to
a comparison control signal CCS generated from the com-
parator 120. For example, as shown in FIG. 8A, if the first
difference voltage AVpl is higher than the second difference
voltage AAVp2, the selector 130 selects a compensating
common voltage CVcom having a relatively high voltage
level in response to the comparison control signal CCS.
Meanwhile, as shown in FIG. 8B, if the first difference
voltage AVpl is less than the second difference voltage
AVp2, the selector 130 selects a compensating common
voltage CVcom having a relatively low voltage level in
response to the comparison control signal CCS.

[0086] By this compensating common voltage CVcom, a
difference ACVpl between the compensating common volt-
age CVcom and the positive pixel voltage signal becomes
equal to a difference ACVp2 between the compensating
common voltage CVcom and the negative pixel voltage
signal.

[0087] Thus the LCD device in accordance with the third
embodiment of the present invention generates a compen-
sating common voltage of which common voltage level is
adjusted depending on a feedback pixel voltage signal.
Therefore, differences between a common voltage and pixel
voltage signals in an actual driving state generated by a
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kickback voltage can be minimized. Then deterioration in
picture quality, that is, flicker or image sticking can be
minimized by optimizing the common voltage according to
an LCD panel.

[0088] FIG. 12 is a flow chart of a driving method of an
LCD device according to the present invention.

[0089] A pixel voltage signal charged to the liquid crystal
cell through the feedback line is fed back to the comparator
at step S1.

[0090] The comparator compares a first difference voltage
between a positive pixel voltage signal which is fed back
through the feedback line and a common voltage with a
second difference voltage between a negative pixel voltage
signal which is fed back through the feedback line and the
common voltage at step S2.

[0091] If the first difference voltage is different from the
second difference voltage, a compensating common voltage
of which voltage level is adjusted is generated and supplied
to the LCD panel at steps S3 and S4.

[0092] By this compensating common voltage, a differ-
ence between the compensating common voltage and the
positive pixel voltage signal becomes equal to a difference
between the compensating common voltage and the negative
pixel voltage signal.

[0093] As described above, the inventive LCD device and
driving method thereof generate a compensating common
voltage of which common voltage level is adjusted accord-
ing to a pixel voltage signal.

[0094] Therefore, differences between a common voltage
and pixel voltage signals in an actual driving state generated
by a kickback voltage can be minimized. Then deterioration
in picture quality, that is, flicker or image sticking can be
minimized by optimizing the common voltage according to
an LCD panel.

[0095] While the invention has been shown and described
with reference to a certain preferred embodiment thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as
defined by the appended claims.

What is claimed is:
1. A liquid crystal display device comprising:

a liquid crystal display panel having a plurality of liquid
crystal cells to which a pixel voltage signal is supplied;
and

a compensating common voltage generator for generating
different compensating common voltages according to
a pixel voltage signal which is fed back from the liquid
crystal display panel.

2. The liquid crystal display device of claim 1, wherein
the compensating common voltage generator generates dif-
ferent compensating common voltages according to a dif-
ference between a common voltage and a positive pixel
voltage signal and a difference between the common voltage
and a negative pixel voltage signal.

3. The liquid crystal display device of claim 2, further
comprising a comparator for comparing a difference
between the common voltage and the positive pixel voltage
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signal with a difference between the common voltage and
the negative pixel voltage signal.

4. The liquid crystal display device of claim 1, wherein
the liquid crystal display panel includes:

thin film transistors connected to the liquid crystal cells;

gate lines and data lines connected to the thin film
transistors; and

a feedback line formed in parallel with at least the data
lines or the gate lines, for feeding back a pixel voltage
signal charged to the liquid crystal cells.

5. The liquid crystal display device of claim 1, wherein

the liquid crystal display panel includes:

thin film transistors connected to the liquid crystal cells;

gate lines and data lines connected to the thin film
transistors;

a dummy data line formed in parallel with the data lines;

dummy thin film transistors connected to the dummy data
line and the gate lines;

dummy liquid crystal cells connected to the dummy thin
film transistors; and

a feedback line for feeding back a pixel voltage signal
charged to the dummy liquid crystal cells.
6. The liquid crystal display device of claim 1, wherein
the liquid crystal display panel includes:

thin film transistors connected to the liquid crystal cells;

gate lines and data lines connected to the thin film
transistors;

a dummy gate line formed in parallel with the gate lines;

dummy thin film transistors connected to the dummy gate
line and the data lines;

dummy liquid crystal cells connected to the dummy thin
film transistors; and

a feedback line for feeding back a pixel voltage signal

charged to the dummy liquid crystal cells.

7. The liquid crystal display device of claim 5, wherein
the dummy liquid crystal cells are overlapped with a black
matrix.

8. The liquid crystal display device of claim 1, wherein
the compensating common voltage generator includes:

a voltage divider for dividing a driving voltage, the
voltage divider including first and second resistors
connected between a driving voltage source and a
ground voltage source and including a variable resistor
for adjusting a level of the compensating common
voltage, the voltage divider providing a divided driving
voltage; and

an operational amplifier to which the divided driving
voltage is applied.
9. The liquid crystal display device of claim 1, wherein
the compensating common voltage generator includes:

a common voltage generator for generating a common
voltage;

a resistor group having a plurality of resistors connected
to the common voltage generator, the resistor group
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generating a plurality of compensating common volt-
ages having different voltage levels; and

a selector for selecting one of the plurality of compen-
sating common voltages.
10. The liquid crystal display device of claim 4, further
comprising;

a gate integrated circuit for driving the gate lines; and

a data integrated circuit for driving the data lines.

11. The liquid crystal display device of claim 10, wherein
the feedback pixel voltage signal is applied to the compara-
tor through a dummy terminal of at least one of the gate
integrated circuit and data integrated circuit.

12. The liquid crystal display device of claim 11, wherein
the integrated circuits are packaged in one of a substrate of
the liquid crystal display panel and tape carrier package.

13. The liquid crystal display device of claim 10, wherein
the feedback pixel voltage signal is applied to the compara-
tor through a dummy region of a tape carrier package in
which at least one of the gate integrated circuit and data
integrated circuit is packaged.

14. A method for driving a liquid crystal display device,
comprising the steps of:

feeding back a pixel voltage signal supplied to a liquid
crystal cell; and

generating different compensating common voltages

according to the feedback pixel voltage signal.

15. The method of claim 14, wherein the step of gener-
ating different compensating common voltages includes
generating different compensating common voltages accord-
ing to a difference between a common voltage supplied to
the liquid crystal cell and a positive pixel voltage signal and
a difference between the common voltage and a negative
pixel voltage signal.

16. The method of claim 15, wherein the step of feeding
back a pixel voltage signal includes feeding back the pixel
voltage signal through a feedback line formed in parallel
with at least one of a data line and a gate line of a liquid
crystal display panel.

17. The method of claim 15, wherein the step of feeding
back a pixel voltage signal includes:

providing a liquid crystal display panel having gate lines,
data lines crossing the gate lines, a dummy data line
formed in parallel with the data lines, dummy thin film
transistors connected to the dummy data line and the
gate lines, dummy liquid crystal cells connected to the
dummy thin film transistors, and a feedback line con-
nected to pixel electrodes of the dummy liquid crystal
cells; and

feeding back a pixel voltage signal charged to the dummy
liquid crystal cells through the feedback line.
18. The method of claim 15, wherein the step of feeding
back a pixel voltage signal includes:

providing a liquid crystal display panel having gate lines,
data lines crossing the gate lines, a dummy gate line
formed in parallel with the gate lines, dummy thin film
transistors connected to the data lines and the dummy
gate line, dummy liquid crystal cells connected to the
dummy thin film transistors, and a feedback line con-
nected to pixel electrodes of the dummy liquid crystal
cells; and
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feeding back a pixel voltage signal charged to the dummy
liquid crystal cells through the feedback line.
19. The method of claim 15, wherein the step of gener-
ating different compensating common voltages includes:

dividing a driving voltage by using a voltage divider
circuit; and

generating the compensating common voltages by apply-
ing the divided driving voltage to an operational ampli-
fier,

wherein voltage levels of the compensating common
voltages are adjusted by a variable resistor contained in
the voltage divider circuit.
20. The method of claim 15, wherein the step of gener-
ating different compensating common voltages includes:

generating a common voltage by a common voltage
generator;

generating compensating common voltages having differ-
ent voltage levels by using a plurality of resistors
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connected to an output terminal of the common voltage
generator; and

selecting any one of the compensating common voltages.

21. The method of claim 16, wherein the step of feeding
back a pixel voltage signal includes feeding back the pixel
voltage signal through a dummy terminal of an integrated
circuit for driving at least ones of the gate lines and data
lines.

22. The method of claim 21, wherein the step of feeding
back a pixel voltage signal includes feeding back the pixel
voltage signal through a dummy terminal of an integrated
circuit packaged in any one of a substrate of the liquid
crystal display panel and a tape carrier package.

23. The method of claim 16, wherein the step of feeding
back a pixel voltage signal includes feeding back the pixel
voltage signal through a dummy region of a tape carrier
package in which an integrated circuit for driving at least
ones of the gate lines and data lines is packaged.
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