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7) ABSTRACT

A liquid crystal display (LCD) device capable of reducing the
driving power and preventing cross talk is provided. The LCD
device comprises: a plurality of data lines arranged on a
substrate in a vertical direction for transmitting image data; a
plurality of gate lines arranged on the substrate in ahorizontal
direction for transmitting a scan signal; a plurality of pixels
formed at each intersection between the gate lines and the
data lines and arranged on the substrate in a matrix formation;
a first electrode and a second electrode respectively provided
at each pixel for forming a horizontal electric field; and a
plurality of first common voltage lines and second common
voltage lines alternately arranged on the substrate in a hori-
zontal direction, wherein the second electrodes provided at
each pixel of a line unit are alternately connected to the first
common voltage line and the second common voltage line.

6 Claims, 8 Drawing Sheets
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LIQUID CRYSTAL DISPLAY DEVICE

This application claims the benefit of Korean Patent Appli-
cation No. 118371, filed on Dec. 31, 2004, which is hereby
incorporated by reference for all purposes as if fully set forth
herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
(LCD) device, and more particularly, to an LCD device of an
inversion method capable of lowering power consumption
and preventing deteriorated picture quality.

2. Description of the Conventional Art

LCD devices are widely used as the next generation display
devices, replacing conventional cathode ray tubes (CRT)
because of the advantages of LCD devices, such as a high
picture quality, a low power consumption, a light weight, and
the like.

LCD devices use the optical anisotropy of liquid crystals to
display an image by controlling the transmittance of light
supplied from a light source. The transmittance of the light is
controlled by applying an electric field to liquid crystals con-
tained between a thin film transistor array substrate and a
color filter substrate, thereby rearranging the liquid crystals.

Generally, LCD devices are manufactured using twisted
nematic (TN) liquid crystals. The TN liquid crystal is driven
by a vertical electric field of a common electrode formed on
the thin film transistor array substrate and a common elec-
trode formed on the color filter substrate. However, the light
transmittance of the TN liquid crystal changes according to
the viewing angle in right and left directions which limites the
fabrication of large area LCD devices.

That is, in a TN LCD device driven by a vertical electric
field, the light transmittance is symmetrically distributed
according to a viewing angle in right and left directions but is
asymmetrically distributed according to a viewing angle in up
and down directions. Accordingly, image inversion is gener-
ated in up and down directions thereby narrowing the viewing
angle.

In order to solve this problem, an in-plane switching (IPS)
method for driving the liquid crystal using a horizontal elec-
tric field has been proposed.

The IPS LCD device enhances viewing angle characteris-
tics such as contrast, gray inversion, and color shift, as com-
pared to an LCD device where the liquid crystal is driven
using a vertical electric field. Therefore, the IPS LCD device
obtains a wider viewing angle. Accordingly, the IPS method
is widely used in LCD devices with a large display area.

FIG. 1 is an exemplary view illustrating a planar construc-
tion of a thin film transistor array substrate in a general IPS
LCD device. As illustrated in FIG. 1, the LCD device com-
prises: a plurality of gate lines GL1~GLn arranged on a
substrate in a horizontal direction; a plurality of common
voltage lines CL1~CLn arranged to be alternate with the gate
lines GL1~GLn on the substrate in a horizontal direction; a
plurality of data lines DLL1~DLm arranged on the substrate in
avertical direction, perpendicular to the gate lines GL1~GLn;
and a plurality of pixels P1 formed at each intersection
between the gate lines GL1~GLn and the data lines
DL1~DLm. Each pixel P1 is provided with a pixel electrode
11 and a thin film transistor T1. The thin film transistor is
generally used as the switching device.

As illustrated, the source electrode of the thin film transis-
tor T1 is connected to the data lines DL.1~DLm, the gate
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2

electrode is connected to the gate lines GL.1~GLn, and the
drain electrode is connected to the pixel electrode 11.

The pixel P1 is provided with not only the pixel electrode
11butalsoa common electrode 13. The common electrode 13
is electrically connected to the common voltage lines
CL1~CLn, and is arranged in the pixel P1 to be alternate and
in parallel with the pixel electrode 11.

In the IPS LCD device, when a scan signal is sequentially
applied to the gate lines GL1~GLn from a gate driving unit
(not shown), the thin film transistors T1 of which gate elec-
trodes are connected to corresponding gate lines GL1~GLn
are turned on by the potential of the scan signal. Also, image
data outputted from a data driving unit (not shown) is applied
to the pixel electrode 11 through the source electrode of the
thin film transistor T1.

A common voltage is applied to the common electrode 13
through the common voltage lines CL1~CLn, so that a volt-
age difference is generated between the pixel electrode 11 and
the common electrode 13 arranged in parallel with each other.
The voltage difference generates a horizontal electric field
thereby re-arranging the liquid crystal inside the pixel P1. The
arrangement of the liquid crystal changes according to the
size of the electric field thereby varying the transmittance of
the light supplied from a lamp. Since the common voltage
lines CL1~CLn are electrically connected to each another, the
same voltage is applied to each common electrode 13 through
the common voltage lines CL1~CLn.

As aforementioned, since the scan signal outputted from
the gate driving unit is sequentially applied to each gate line
GL1~GLn for one frame, the pixels P1 corresponding to each
gate line GL1~GLn to which the scan signal is not applied
have to maintain the arrangement of liquid crystal for one
frame thereby to maintain a certain brightness. The common
electrode 13 and the pixel electrode 11 are separated from
each other with liquid crystal there between and serve as a
capacitor. Hereinafter, the common electrode 13 and the pixel
electrode 11 will be called as a liquid crystal capacitor. Since
a charge is filled between the common electrode 13 and the
pixel electrode 11 as much as a voltage difference between a
common voltage and a voltage according to the image data,
the arrangement of the liquid crystal is maintained for one
frame. Also, the common electrode 13 formed at the pixel P1
is overlapped with the previous gate lines GL1~GLn at a
certain region thereby to serve as a capacitor and is called as
a storage capacitor. The storage capacitor complements a
charged capacity of the liquid crystal capacitor.

When a certain electric field is constantly applied to a
liquid crystal layer of the LCD device, liquid crystal deterio-
rates and an afterimage is caused by a direct current voltage
component. In order to prevent the liquid crystal from dete-
riorating and to remove the direct current voltage component,
avoltage of image data is applied to the liquid crystal layer to
repeat a positive voltage and a negative voltage on the basis of
the common voltage, which is called as an inversion method.

The inversion driving method includes a frame inversion
method that supplies the polarity of the image data to the
liquid crystal layer by inverting at each frame; a line inversion
method that supplies the polarity of the image data to the
liquid crystal layer by inverting at each gate line; and a dot
inversion method that supplies the polarity of the image data
to the liquid crystal layer by inverting adjacent pixels and at
each image frame.

The dot inversion method decreases screen distortion such
as a flicker or a cross talk, therefore it the dot inversion
method is generally used to fabricate an LCD device.

FIG. 2 is an exemplary view illustrating a voltage wave-
form of a pixel in according to the dot inversion method. As
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illustrated in FIG. 2, a common voltage Vcom is sustained as
a direct current voltage at a certain level, and scan signals
Vgatel~Vgate3 are sequentially applied to gate lines during
each frame.

Image data Vdata is applied to adjacent pixels by inverting
the data into a positive voltage and a negative voltage based
on the common voltage Vcom. In addition, the image data is
applied at consecutive frame units by inverted into a positive
voltage and a negative voltage based on the common voltage
Veom.

The image data Vdata applied to the pixel electrode during
a turn-on period of the thin film transistor, to which the scan
signals Vgatel~Vgate3 are applied as a high potential, is
shown as a waveform of a pixel voltage Vp. The image data
Vdata is charged in the pixel, up to a desired level, while the
scan signals Vgatel~Vgate3 of a high potential are applied to
the thin film transistor.

When the scan signals Vgatel~Vgate3 are changed into a
low potential, the gate electrode and the drain electrode of the
thin film transistor overlap thereby generating a a parasitic
capacitance. As a result, the image voltage Vp is lowered, this
is referred to as the varied component AVp of a pixel voltage.
The voltage lowering of the pixel voltage is equally generated
at a positive voltage and a negative voltage.

The liquid crystal is driven during a turn-off period of the
thin film transistor during which the scan signals
Vgatel~Vgate3 are applied as a low potential by the voltage
charged in the pixel.

The voltage obtained by subtracting the common voltage
Veom from the pixel voltage Vp is defined as the liquid crystal
driving voltage Vel (Vdata-Vcom). The arrangement of lig-
uid crystal becomes different according to the size of the
liquid crystal driving voltage Vcel. Since the common voltage
Veom is applied to the LCD device as a constant voltage at a
certain level, the voltage level of the image data Vdata has to
be changed in order to change the liquid crystal driving volt-
age Vcel. That is, the image data Vdata having a voltage more
than the common voltage Veom has to be applied to the LCD
device, and the image data Vdata has to be swung as a positive
voltage and a negative voltage based on the common voltage
Vcom, thereby increasing consumption power of the LCD
device.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a liquid
crystal display device that substantially obviates one or more
of the problems due to limitations and disadvantages of the
related art.

Anadvantage of the present invention s to provide an LCD
device capable of preventing deterioration in picture quality
caused by horizontal cross talk by implementing a dot inver-
sion method capable of increasing the voltage difference
between a pixel electrode and a common electrode by apply-
ing a common voltage swung in different directions at adja-
cent pixels and image data having a polarity different from
that of the common voltage.

Additional features and advantages of the invention will be
set forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention. The objectives and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described. there is provided an LCD device compris-
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4

ing a plurality of data lines arranged on a substrate in a first
direction; a plurality of gate lines arranged on the substrate in
a second direction; a plurality of pixels formed at each inter-
section between the gate lines and the data lines and arranged
on the substrate in a matrix configuration; a first electrode and
a second electrode respectively provided at each pixel for
forming a horizontal electric field there between; and a plu-
rality of first common voltage lines and a plurality of second
common voltage lines alternately arranged on the substrate in
the second direction, wherein the second electrodes provided
at each pixel in a line unit are alternately connected to the first
common voltage line and the second common voltage line.

In another aspect of the present invention, the LCD device
comprises: a plurality of data lines arranged on a substrate in
a first direction for transmitting image data; a plurality of gate
lines arranged on the substrate in a second direction to cross
the data lines; a plurality of pixels formed at each intersection
between the gate lines and the data lines and arranged on the
substrate in a matrix configuration; a first electrode and a
second electrode respectively provided at each pixel for form-
ing a horizontal electric field there between; and a plurality of
first common voltage lines and a plurality of second common
voltage lines alternately arranged on the substrate in a first
direction, wherein the second electrodes provided at pixels in
a column unit are alternately connected to the first common
voltage line and the second common voltage line.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention.

In the drawings:

FIG. 1 is an exemplary view illustrating a planar construc-
tion of a thin film transistor array substrate in a related art IPS
LCD device;

FIG. 2 is an exemplary view illustrating a voltage wave-
form of a pixel in a related art dot inversion method;

FIG. 3 is a view illustrating a planar construction of an IPS
LCD device according to a first embodiment of the invention;

FIG. 4 is a view illustrating the polarity of image data
realized in a pixel of the LCD device of FIG. 3;

FIG. 5A is a view illustrating an LCD device according to
a second embodiment of the invention;

FIG. 5B is an exemplary view illustrating the arrangement
of the common electrode according to the embodiment of the
invention illustrated in FIG. 5A;

FIG. 6A is a view illustrating an LCD device according to
a third embodiment of the invention; and

FIG. 6B is an exemplary view illustrating the arrangement
of the common electrode according to the embodiment of the
invention illustrated in FIG. 6A.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to embodiments of
the present invention, examples of which are illustrated in the
accompanying drawings.

An LCD device according to an exemplary embodiment of
the present invention comprises: a plurality of data lines
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arranged on a substrate in a vertical direction for transmitting
image data; a plurality of gate lines arranged on the substrate
in a horizontal direction for transmitting a scan signal; a
plurality of pixels formed at each intersection between the
gate lines and the data lines and arranged on the substrate in
amatrix form; a first electrode and a second electrode respec-
tively provided at each pixel for forming a horizontal electric
field; and a plurality of first common voltage lines and second
common voltage lines horizontally arranged on the substrate
such that they alternate with each other, wherein the second
electrode provided at each pixel in a line unit is alternately
connected to the first common voltage line and the second
common voltage line.

According to another aspect of the present invention, the
LCD device comprises: a plurality of data lines arranged on a
substrate in a vertical direction for transmitting image data; a
plurality of gate lines arranged on the substrate in a horizontal
direction for transmitting a scan signal; a plurality of pixels
formed at each intersection between the gate lines and the
data lines and arranged on the substrate in a matrix form; a
first electrode and a second electrode respectively provided at
each pixel for forming a horizontal electric field; and a plu-
rality of first common voltage lines and second common
voltage lines arranged on the substrate in a vertical direction
such that they alternate with each other, wherein the second
electrode provided at each pixel in a column unit alternately
connected to the first common voltage line and the second
common voltage line.

FIG. 3 is a view illustrating a planar construction of an IPS
LCD device according to a first embodiment of the present
invention. As shown in FIG. 3, the LCD device comprises: a
plurality of gate lines GL.11~GL 1% arranged on a substrate in
a horizontal direction; a plurality of first data lines DL.11 and
second data lines D112 arranged on the substrate in a vertical
direction such that they alternate with each other; a plurality
of first and second common voltage lines CL.11 and CL12
arranged on the substrate in a horizontal direction such they
alternate with the gate lines GL11~GL1#; a plurality of pixels
P11 formed at each intersection between the gate lines
GL11~GL1x and the data lines DIL11 and DL12; a pixel
electrode 111; and common electrodes 113 A and 113B pro-
vided in the pixel P11 and forming a horizontal electric field.
The plurality of pixels P11 arranged on the substrate in a
matrix configuration such that they are divided into a plurality
of lines and columns.

Each pixel P11 is provided with a switching device, for
example, a thin film transistor T11, for applying image data
applied to the pixel electrode 111 to the pixel.

The source electrode of each of the thin film transistors T11
is alternatively connected to the first and second data lines
DL11 and DL12, the gate electrode of each of the thin film
transistors is connected to the gate lines GL11~GL1#, and the
drain electrode is connected to the pixel electrode 111 inside
the pixel P11.

In the pixels P11 in a line unit, one of two gate lines
GL11~GL1# for defining a pixel region is defined as the n™
gate line and another is defined as the n** gate line, in which
the N denotes the natural number. As illustrated in FIG. 3, in
the pixels P11 in a line unit, the gate electrode of the thin film
transistor T11 provided at each pixel is sequentially alter-
nately connected to the n” gate line and the n+1? gate line.

The first data lines DL11 of the plurality of data lines for
dividing the pixel P11 in a vertical direction indicate the odd
numbered data lines DL11, and the second data lines DL 12
indicate the even numbered data lines DL.12. Also, the first
common voltage lines CL11 and the second common voltage
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6

lines C1.12 arranged on the substrate in a horizontal direction
respectively indicate the odd numbered and the even num-
bered common voltage lines.

The firstand second common voltage lines CL11 and CL12
are arranged parallel with the gate lines GL11~GL1r with a
certain interval. The first common voltage lines CL11 are
electrically connected to one another, and the second com-
mon voltage lines CL12 are electrically connected to one
another. A high potential voltage and a low potential voltage
are alternately applied to the first common voltage lines CL11
and the second common voltage lines CL12 during each
frame. That is, the first common voltage line CL11 applies the
first common voltage of a pulse shape transmitted during each
frameto the common electrode 113 A of the pixel P11, and the
second common voltage line CL12 applies a first common
voltage of a pulse shape that is inverted to the common elec-
trode 113B of the pixel P11.

In the LCD device, when a scan signal is sequentially
applied to the gate lines GL1~GLn from a gate driving unit
(not shown), the thin film transistors T11 atthe corresponding
gate line are turned on. At this time, a conduction channel is
formed between the source electrode and the drain electrode
of the turned-on thin film transistor T11, and image data
supplied to the source electrode of the thin film transistor T11
through the first and second data lines DL11 and DL12 is
supplied to the drain electrode of the thin film transistor. Since
the drain electrode is connected to the pixel electrode 111, the
image data is supplied to the pixel electrode 111. The image
data is applied to adjacent pixels P11 by a dot inversion
method in order that adjacent pixels P11 have different polari-
ties.

A common voltage is supplied to the common electrode
113 formed in the pixel P11 from the first and second com-
mon voltage lines CL11 and CL12.

Image data having an inverted pulse shape is applied to
adjacent pixels using a dot inversion method. By applying
two voltages having pulse shapes opposite to each other to the
first and second common voltage lines CL11 and CL12,
respectively, the image data supplied to the thin film transis-
tors T11 connected to the N* gate line have the same polarity
and the image data supplied to the thin film transistors T11
connected to the n+1” gate line have the same polarity.
Accordingly, image data having the same polarity is supplied
to the pixels P11 in a line unit divided by the N* gate line and
the n+1? gate line. The common voltage having an opposite
polarity to the image data applied to the pixel P11 is applied
to the common electrodes 113A and 113B inside each pixel
P11 through the first and second common voltage lines CL11
and CL12 in a line unit.

The common voltage is inverted at the first and second
common voltage lines CL11 and CL12, and image data is
applied to a liquid crystal display panel by a dot inversion
method thereby increasing the voltage difference between the
pixel electrode 111 and the common electrodes 113A and
113B in the pixel P11. Therefore, even if image data having a
voltage less than that of the related art is applied to the pixel,
the same voltage difference as that of the related art can be
obtained, thereby reducing the power consumption of the
LCD device.

FIG. 4 is a view illustrating the polarity of the image data
realized in a pixel of the LCD device of FIG. 3. As illustrated,
the pixel P21 is realized in the liquid crystal display panel as
a line unit with the same polarity, and the polarity is changed
ateach line. That is, image data is applied to the liquid crystal
display panel by a dot inversion method, but the image data is
realized on the liquid crystal display panel by a line inversion
method.
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Since image data in each line has the same polarity, the
voltage difference between the image data and the common
voltage can be maximized at each pixel by inverting the
common voltage. However, each line where the pixel exists
has a strong polarity thereby causing a constant voltage level
change at the first or second common voltage line CL11,
CL12 electrically connected to each pixel P21.

FIG. 5A is a view illustrating an LCD device according to
asecond embodiment of the present invention, and FIG. 5B is
an exemplary view illustrating the arrangement of the com-
mon electrode according to a second embodiment of the
invention.

Referring to FIGS. 5A and 5B, the LCD device comprises:
a plurality of first and second data lines DL.21 and D122
alternately arranged on a substrate in a vertical direction; a
plurality of gate lines GL.21~GL2r arranged on the substrate
in a horizontal direction; a plurality of pixels P31 formed at
each intersection between the gate lines GL.21~GL2r and the
first and second data lines DL.21 and DL.22, and arranged on
the substrate in a matrix form; a pixel electrode 211 and a
common electrode 213 respectively provided at the pixel P31
and forming a horizontal electric field; and first and second
common voltage lines CL.21 and CL.22 arranged on the sub-
strate in a horizontal direction such that they alternate with the
gate lines GI.21~GL.2n.

Each pixel P31 is provided with a switching device, for
example, thin film transistor T21. The source electrode of
each of the thin film transistors T21 is alternately, electrically
connected to the first and second data lines DL.21 and DL.22.
The gate electrode of each of the thin film transistors T21 is
electrically connected to a gate line GL.21~GL2n, and the
drain electrode is electrically connected to the pixel electrode
211. Differently from FIG. 3, the plurality of thin film tran-
sistors T21 connected to the pixel P31 in a line unit are
connected to the same gate line GL21~GIL.2x.

The first and second common voltage lines CL21, CL22
are alternately connected to the common electrodes 213 of the
pixels P31 in a line unit. In other words, the first common
voltage line CI.21 is electrically connected to the odd num-
bered pixels P31 of the N” line, and the second common
voltage line CL22 is electrically connected to the even num-
bered pixels P31 of the N* line. The first common voltage
lines CI.21 are electrically connected to each other and the
second common voltage line CL22 are electrically connected
to each other.

A first common voltage with a first potential transmitted
during each frame is applied to the first common voltage line
CL21, and a second common voltage line having a potential
opposite to the first common voltage is applied to the second
common voltage line CL22. Accordingly, a voltage of an
inverted pulse shape applied from the first common voltage
line CL21 and the second common voltage line CL22 is
applied to the pixel P31 of a line unit.

The first data lines DL.21 and the second data lines D1.22
respectively indicate the odd numbered data lines and the
even numbered data lines. Image data having different polari-
ties applied from the data driving unit (not shown) is applied
to the first and second data lines DIL.21 and DL22, and the
polarity of the image data is inverted for each frame.

The LCD device is driven as follows. When a scan signal is
sequentially applied to the gatelines GI.21~GL.2n from a gate
driving unit, the thin film transistors T21 connected to the
corresponding gate lines GL21~GL2# are turned on, and the
image data outputted from a data driving unit is applied to the
source electrode of the turned-on thin film transistor T21. The
image data is outputted to the drain electrode thereby being
applied to the pixel electrode 211. Image data having different
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polarities at adjacent pixels is applied to the pixels P31 in a
line unit through the first and second data lines DL.21 and
DL22.

The first common voltage and the second common voltage
having different polarities are applied to the common elec-
trodes 213 of the pixels P31 in a line unit through the first
common voltage line CL 21 and the second common voltage
line CL 22. When image data with a high potential voltage is
applied to the odd numbered pixels P31 in a line unit, a
common voltage with a low potential voltage is applied to the
pixels P31 thereby generating a large voltage difference
between the pixel electrode 211 and the common electrode
213. Also, when image data with a low potential voltage is
applied to the even numbered pixels P31 in a line unit, a
common voltage with a high potential voltage is applied to the
pixels P31 thereby generating a large voltage difference
between the pixel electrode 211 and the common electrode
213.

As aforementioned, since the common voltage and the
image data are applied to adjacent pixels by a dot inversion
method, a large voltage difference is generated between the
pixel electrode 211 and the common electrode 213 thereby
increasing the electric field applied to the liquid crystal.
Therefore, when the same common voltage and image data as
those of the related art are applied, a larger voltage difference
can be obtained. Accordingly, even if image data having a
voltage less than that of the related art is applied to the pixel
electrode, the same voltage difference as that of the related art
is obtained thereby decreasing the power consumption of the
LCD device. Also, image data is applied to each pixel P31
arranged on the liquid crystal display panel using a dot inver-
sion method to be realized on the liquid crystal display panel
by the dot inversion method, so that the adjacent pixels P31
have different polarities thereby to prevent a horizontal cross
talk.

FIG. 5B illustrates that the common electrode 213 is elec-
trically connected to a contact portion 230. Each common
electrode 213 is electrically connected to each other by a
contact portion 230 formed of indium-tin-oxide (ITO), a
transparent conductive material. The contact portion 230 and
the common electrode 213 are electrically connected to each
other by a contact hole 220. Accordingly, the first common
voltage Vcom21 or the second common voltage Vcom22 is
applied to adjacent pixels P31 through the contact portions
230 and contact holes 220.

FIG. 6A is a view illustrating an LCD device according to
athird embodiment of the present invention, and F1G. 6B is an
exemplary view illustrating that the arrangement of the com-
mon electrode according to the third embodiment.

In contrastto the device illustrated in the FIG. SA, wherein
the first common voltage line CL.21 and the second common
voltage line CL.22 were arranged on the substrate in a hori-
zontal direction, the first and second common voltage lines
CL31 and CL32 are arranged on the substrate in a vertical
direction in the device illustrated in FIG. 6A. The construc-
tion of FIG. 6A is the same as that of FIG. 5A except for the
arrangement of the first and second common voltage lines
CL31 and CL32 and a connection state between the first and
second common voltage lines and a pixel P41, thereby omit-
ting the explanation.

Referring to FIG. 6A, the LCD device comprises: a plural-
ity of gate lines GL31~GL3# arranged on a substrate in a
horizontal direction; a plurality of first data lines DLL31 and
second data lines D132 arranged on the substrate in a vertical
direction; a plurality of first and second common voltage lines
CL31 and CL32 alternately arranged on the substrate in a
vertical direction; a plurality of pixels P41 formed at each
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intersection between the gate lines G1.31~GL3# and the data
lines DI.31 and DL.32; and a pixel electrode 311 and a com-
mon electrode 313 provided in the pixel P41 and forming a
horizontal electric field.

The first common voltage lines CL31 and the second com-
mon voltage lines CL.32 arranged on the substrate in a vertical
direction are respectively electrically connected to one
another. In other words, the even numbered common voltage
lines are connected to each and the odd numbered common
voltage lines are connected to each other.

The pixel P41 is arranged on the substrate in a matrix
configuration, and the common electrodes 313 provided at the
pixels P41 in a column unit are alternately connected to the
first common voltage line CL 31 and the second common
voltage line CL.32. That is, the common electrodes 313 of the
odd numbered pixels P41 in a column unit are electrically
connected to the first common voltage line CL31, and the
common electrodes 313 of the even numbered pixels P41 in
the column unit are electrically connected to the second com-
mon voltage line CL.32. Alternatively, the common electrodes
313 of the even numbered pixels P41 in a column unit may be
electrically connected to the first common voltage line CL31,
and the common electrodes 313 of the odd numbered pixels
P41 in the column unit may be electrically connected to the
second common voltage line CL32. Whereas the first and
second common voltage lines CL.21 and C1.22 are alternately
connected to the pixels P31 in a line unit in FIG. 5A, the first
and second common voltage lines CI.31 and CL32 are alter-
nately connected to the pixels P41 in a column unit in FIG.
6A.

Although the construction of the device illustrated in FIG.
5A is different from the device illustrated in FIG. 6A, the
operation of the LCD devices of FIGS.5A and 6 A is the same.

When a scan signal is sequentially applied to the gate lines
GL31~GL3n from a gate driving unit, the thin film transistors
T31 connected to corresponding gate lines GL.31~GL3# are
turned on, and image data is applied to the pixels P41 through
the turned-on thin film transistors T31. Image data having
different polarities at adjacent pixels is applied to each pixel
P41 using a dot inversion method through the first and second
data lines DL.31 and DL32.

A first common voltage and a second common voltage
having different potentials is alternately applied to the com-
mon electrodes 313 of the pixels P41 in a column unit using
the first and second common voltage lines CL.31 and CL32
arranged on the substrate in a vertical direction. Accordingly,
the image data and the common voltage have a large voltage
difference due to the different potential at each pixel P41.

Image data is applied to each pixel P41 arranged on the
substrate using a dot inversion method through the first and
second data lines DL31 and DL32 to realize the polarity of
each pixel P41 on the screen, thereby preventing a cross talk
in the pixels P41 of the same line or the same column. Refer-
ring to FIG. 6A, each common electrode 313 is connected to
another by a contact portion 330 formed of indium-tin-oxide
(ITO). The contact portion 330 is electrically connected to the
common electrode 313 by a contact hole 320. The construc-
tion of FIG. 6A is different from that of FIG. 5B in that each
contact portion 330 is arranged on the substrate in a vertical
direction to be alternately positioned at right and left sides of
the first and second data lines DL.31 and DL32 in a zigzag
form.

As aforementioned, a voltage difference is larger in the
LCD device of the present invention than in the LCD device
of the related art. Therefore, even if a voltage less than that of
the related art is applied to liquid crystal, the pixels can be
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equally driven like in the LCD device of the related art,
thereby minimizing consumption powet.

Also, the screen is realized by a dot inversion method that
image data has different polarities at adjacent pixels thereby
preventing deteriorated picture quality such as cross talk.

It will be apparent to those skilled in the art that various
modifications and variation can be made in the present inven-
tion without departing from the spirit or scope of the inven-
tion. Thus, it is intended that the present invention cover the
modifications and variations of this invention provided they
come within the scope of the appended claims and their
equivalents.

What is claimed is:

1. A liquid crystal display (LCD) device comprising:

aplurality of data lines arranged in a column direction on a
substrate;

a plurality of gate lines arranged in a row direction on the
substrate;

a plurality of pixels formed at intersections between the
gate lines and the data lines, which are perpendicular to
each other and arranged on the substrate in a matrix
configuration;

a plurality of first electrodes and a plurality of second
electrodes at each pixel, respectively, for generating an
electric field between the first electrodes and the second
electrodes; and

a plurality of first common voltage lines alternately
arranged with a plurality of second common voltage
lines on the substrate in the row direction,

wherein each of the plurality of first common voltage lines
are connected to second electrodes at a plurality of pixels
of odd numbered rows and odd numbered columns and
connected to second electrodes at a plurality of pixels of
even numbered rows and even numbered columns adja-
cent to the odd numbered rows and odd numbered col-
umns,

wherein each of the plurality of second common voltage
lines are connected to second electrodes at a plurality of
pixels of even numbered rows and even numbered col-
umns and connected to second electrodes at a plurality
of pixels of odd numbered rows and odd numbered col-
umns, so that each of the second electrodes in two pixels
adjacent in the row or the column direction are respec-
tively connected to the first common voltage line and the
second common voltage line, wherein a voltage polarity
applied to the first common voltage lines is different than
a voltage applied to the second common voltage lines.

2. The LCD device of claim 1, wherein the first electrodes
are pixel electrodes and the second electrodes are common
electrodes.

3. The LCD device of claim 1, wherein the first common
voltage lines are electrically connected to each other and the
second common voltage lines are electrically connected to
each other.

4. The LCD device of claim 1, wherein the first common
voltage lines and the second common voltage lines are
formed on the substrate in a horizontal direction.

5. The LCD device of claim 1, wherein a first common
voltage having a pulse shape transformed on a one frame
basis is applied to the first common voltage lines, and a
second common voltage having a pulse shape that is an inver-
sion of the first common voltage is applied to the second
common voltage lines.

6. The LCD device of claim 1, wherein the second elec-
trodes of even numbered pixels in a line unit are connected to
the first common voltage lines, and the second electrodes of
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odd numbered pixels in the line unit are connected to the
second common voltage lines.
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