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voltage line, and a plurality of second common voltage lines
supplying a second common voltage to second electrodes
provided at the pixel regions of every even-numbered sec-
ond common voltage line, wherein the first terminal of each
of the switching devices provided at the pixel regions of a
line unit is alternately connected to a N gate line and a
N+1 gate line (where N is an integer).
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD FOR DRIVING THE SAME

[0001] The present invention claims priority to Korean
Patent Application No. 42830/2003, filed in Korea on Jun.
27, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display (LCD) device and a method for driving an LCD
device, and more particularly, to an In-Plane-Switching
(IPS) LCD device and a method for driving an IPS LCD
device.

[0004] 2. Description of the Related Art

[0005] In general, a liquid crystal display (LCD) device is
formed by attaching a thin film transistor (TFT) array
substrate and a color filter (CF) substrate together to face
each other with a certain cell gap therebetween, and filling
the cell gap with a liquid crystal material. A plurality of gate
lines arranged at regular intervals along a horizontal direc-
tion and a plurality of data lines arranged at regular intervals
along a longitudinal direction are formed on the TFT array
substrate to intersect each other, thereby forming pixel
regions each having a switching device and a pixel electrode
at every intersection of the gate and data lines. In addition,
red, green and blue color filters corresponding to the pixel
regions are formed on the CF substrate, and a black matrix
for preventing color interference of light passing through the
pixel regions is formed in a matrix configuration that encom-
passes an outer edge of the color filters. Furthermore, a
common electrode for supplying an electric field in con-
junction with pixel electrodes in the pixel regions to the
liquid crystal material.

[0006] Twisted nematic (TN) liquid crystal material is
commonly used in LCD devices, and is driven by a vertical
electric field formed between the pixel electrode and the
common electrode. Accordingly, the TN liquid crystal mate-
rial varies light transmittance according to a viewing angle
of an observer. Thus, use of the TN liquid crystal material is
limited for use in large-sized LCD devices. For example,
since light transmittance is symmetrical along a horizontal
direction and is asymmetrical along a vertical direction, an
image is inverted along the vertical direction, thereby nar-
rowing the viewing angle of the observer. In order to solve
such problems, an IPS liquid crystal display device in which
a liquid crystal material is driven by a horizontal electric
field has been proposed.

[0007] The IPS LCD device may improve angular field
characteristics, such as contrast, gray inversion, and color
shift, in order to obtain a wide angular viewing field, as
compared to the LCD device in which the liquid crystal
material is driven by the vertical electric field. Accordingly,
the IPS LCD device is commonly used in the large-sized
LCD devices.

[0008] FIG. 1A is a schematic plan view of a TFT array
substrate of an IPS LCD device according to the related art.
In FIG. 1A, a plurality of gate lines (G1~Gn) are arranged
parallel to one another along a horizontal direction and a
plurality of data lines (D1~Dm) are arranged parallel to one
another along a longitudinal direction. Accordingly, the gate
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lines (G1~Gn) and the data lines (D1~Dm) intersect at right
angles, and a pixel region P1 is defined at each of the
intersections. In order to control image information supplied
to a pixel electrode 11, a switching device, such as a TFT
TFT1, is provided at each of the pixel regions P1.

[0009] Although not shown, gate electrodes of each of the
TFTs TFT1 are connected to the gate lines (G1~Gn), source
electrodes are connected to data lines (D1~Dn), and drain
electrodes are connected to the pixel electrode 11 in the pixel
region P1. Accordingly, when scan signals of the LCD
device are sequentially supplied to the gate lines (G1~Gn),
the TFTs TFT1 are sequentially turned ON by the gate lines
(G1~Gn). Thus, an electric conduction channel is formed
between the source electrode and the drain electrode of each
of the TFTs TFT1 that are turned ON by the gate lines
(G1~Gn), and the electric conduction channel supplies
image information supplied to the source electrode of the
TFTs TFT1 through the data lines (D1~Dn), to the drain
electrode. Since the drain electrode is connected to the pixel
electrode 11, the image information is supplied to the pixel
electrode 11. At least one of the pixel electrodes 11 in the
pixel region P1 is patterned along a direction parallel to the
data lines (D1~Dn).

[0010] In the pixel region P1, the common electrode 13
formed parallel to the pixel electrode 11, which corresponds
to the pixel electrode 11, generates a horizontal electric field
together with the pixel electrode 11, thereby driving the
liquid crystal material using an in-plane switching method.
Similarly, like the pixel electrode 11, at least one of the
common electrode 13 in the pixel region P1 is patterned.

[0011] A common voltage is supplied to the common
electrode 13 formed in the pixel region P1 through common
voltage lines (Vcoml~Vcomm), the common voltage lines
(Vcom1~Vcomn) that are arranged parallel to the gate lines
(G1~Gn). In addition, one side of each of the common
voltage lines is electrically connected to one side of each of
the gate lines, thereby supplying the same common voltage
to every pixel electrode 11.

[0012] Since the pixel electrode 11 is electrically con-
nected to a storage capacitor (not shown), the image infor-
mation supplied to the pixel electrode 11 is charged in the
storage capacitor during a turn-ON period of the TFT TFT1,
in which scan signals are supplied. Accordingly, the charged
image information maintains a driving of the liquid crystal
material by being supplied to the pixel electrode 11 during
a turn-OFF period of the TFT TFT1, in which the scan signal
are not supplied.

[0013] FIG. 1B is a schematic plan view of an equivalent
circuit of pixels of the TFT array substrate of FIG. 1A
according to the related art. In FIG. 1B, a pixel region P1
includes a TFT TFT1 having a gate electrode connected to
a gate line (G1~Gn) and a source electrode connected to a
data line (D1~Dn). In addition, a parasitic capacitor Clc is
formed due to a capacitance of the liquid crystal material and
a storage capacitor Cst is formed that both are connected in
parallel between a drain electrode and the common voltage
lines (Vecom1~Vcomm) of the TFT TFT1.

[0014] When an electric field is continuously supplied to
the liquid crystal material, the liquid crystal material dete-
riorates, thereby causing afterimages by a DC voltage com-
ponent. Accordingly, in order to prevent deterioration of the
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liquid crystal material and to eliminate the DC voltage
component, a positive (+) voltage and a negative (=) voltage
of the image information are repeatedly supplied on the
basis of the common voltage. Such a driving method is
commonly called an inversion driving method.

[0015] Among the different types of inversion driving
methods, there are a frame inversion driving method in
which a polarity of image information is inverted by a unit
of frame and then supplied, a line inversion driving method
in which a polarity of image information is inverted by a unit
of the gate line and then supplied, and a dot inversion driving
method in which a polarity of image information is inverted
by pixels adjacent to each other and then supplied, and also
inverted by a unit of the frame of the image and then
supplied. The dot inversion driving method of the above
inversion driving methods may restrict image distortion,
such as flicker or cross talk more effectively than the other
inversion driving methods, thereby producing quality
images.

[0016] FIG. 2 is a schematic diagram of voltage wave-
forms of a dot inversion method according to the related art.
In FIG. 2, a common voltage (Vcom) is maintained as a DC
voltage, and scan signals are sequentially supplied to gate
lines in every frame. A positive polarity and a negative
polarity of the image information (Vp,p,) are inverted by
pixels adjacent to each other based on a common voltage and
then supplied, and are also inverted by a unit of frame based
on the common voltage and supplied.

[0017] During a turn-ON period in which the scan signals
(Vg1~Vgs) are supplied having high electric potential,
image information (Vp ,r.) supplied to the pixel electrode is
charged in the storage capacitor and has a pixel voltage (Vp)
waveform. In addition, when the scan signals (V4,~Vg,) are
transited to a low electric potential, the pixel voltage (Vp)
drops due to coupling of a parasitic capacitor according to
overlap of the gate electrode and the drain electrode of the
thin film transistor. The dropped amount of the pixel voltage
(Vp) is commonly referred to as a range of fluctuation (AVp)
of the pixel electrode.

[0018] During a turn-OFF period of the TFT, in which the
scan signals (Vg;~Vg3) are supplied with a low electric
potential, the pixel voltage (Vp) charged in the storage
capacitor is continuously supplied to the pixel electrode to
maintain a driving of the liquid crystal material.

[0019] A voltage difference (Vpsra-Veom) obtained by
subtracting the common voltage (Vcom) from the image
information (Vp ara) is commonly defined as a liquid crystal
driving voltage (Vcel). Thus, in order that the liquid crystal
driving voltage (Vcel) drives the liquid crystal material, the
image information (Vpars) should be supplied with a volt-
age level more than, the common voltage (Vcom). However,
this causes an increase in power consumption.

[0020] In addition, a magnitude of the liquid crystal driv-
ing voltage (Vcel) is dependent upon the image information
because the common voltage (Vcom) is fixed at the specific
level. In order to form a high electric field in the liquid
crystal material, a source integrated circuit having a high
output voltage should be used.

[0021] Furthermore, in the IPS LCD device, if an interval
between a pixel electrode and a common electrode increases
in order to obtain a high aperture ratio, a higher driving
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voltage is required in order to obtain a required brightness,
thereby greatly increasing power consumption.

SUMMARY OF THE INVENTION

[0022] Accordingly, the present invention is directed to an
LCD device and a method for driving an LCD device that
substantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

[0023] An object of the present invention is to provide an
LCD device having reduced power consumption.

[0024] Another object of the present invention is to pro-
vide a method for driving an LCD device having reduced
power consumption.

[0025] Additional features and advantages of the inven-
tion 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 particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0026] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal display
device includes a plurality of pixel regions arranged on a
first substrate, a plurality of first electrodes and a plurality of
second electrodes individually provided at the pixel regions
to form a horizontal electric field, a plurality of gate lines
arranged on the first substrate along a horizontal direction to
supply scan signals to the pixel regions, a plurality of data
lines arranged on the first substrate along a longitudinal
direction to supply image information to the pixel regions,
a plurality of switching devices each provided at each of the
pixel regions and having a first terminal connected to one of
the gate lines, a second terminal connected to one of the data
lines, and a third terminal connected to a first electrode of the
pixel region, a plurality of first common voltage lines
supplying a first common voltage to the second electrodes
provided at the pixel regions of every odd-numbered first
common voltage line, and a plurality of second common
voltage lines supplying a second common voltage to second
electrodes provided at the pixel regions of every even-
numbered second common voltage line, wherein the first
terminal of each of the switching devices provided at the
pixel regions of a line unit is alternately connected to a N
gate line and a N+1' gate line (where N is an integer).

[0027] In another aspect, a method for driving a liquid
crystal display employing an in-plane switching (IPS) in
which pixel regions are arranged on a first substrate and a
horizontal electric field is supplied to a liquid crystal layer
through a first electrode and a second electrode provided at
the pixels, includes alternately connecting first terminals of
a plurality of switching devices provided at the pixel regions
of a line unit to an N gate line and an N+1™ gate line (where
N is an integer), supplying a first common voltage having a
pulse form transited by a unit of frame to second electrodes
provided at every odd-numbered line of the pixel regions,
and supplying a second common voltage having a pulse
form of an inverted first common voltage transited by a unit
of frame to second electrodes provided at every even-
numbered line of the pixel regions.
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[0028] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0030] FIG. 1A is a schematic plan view of a TFT array
substrate of an IPS LCD device according to the related art;

[0031] FIG. 1B is a schematic plan view of an equivalent
circuit of pixels of the TFT array substrate of FIG. 1A
according to the related art;

[0032] FIG. 2 is a schematic diagram of voltage wave-
forms of a dot inversion method according to the related art;

[0033] FIG. 3A is an exemplary schematic plan view of a
TFT array substrate of an IPS LCD device according to the
present invention;

[0034] FIG.3B is an exemplary schematic plan view of an
equivalent circuit of pixels the TFT array substrate of FIG.
3A according to the present invention;

[0035] FIG. 4 is an exemplary schematic diagram of
voltage waveforms applied to pixels of an IPS LCD device
according to the present invention; and

[0036] FIG.S5 is a schematic polarity diagram of a pixel of
an IPS LCD device according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0037] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0038] FIG. 3A is an exemplary schematic plan view of a
TFT array substrate of an IPS LCD device according to the
present invention. In FIG. 3A, a plurality of gate lines
(G11~G1n) may be arranged at regular intervals along a
horizontal direction on a substrate and a plurality of data
lines (D11~D1m) may be arranged at regular intervals along
a longitudinal direction on the substrate. The substrate is a
TFT array substrate. Accordingly, the gate lines (G11~G1n)
and the data lines (D11~D1m) may intersect and a pixel
region P11 may be defined at the intersection. In addition, a
switching device TFT11, such as a TFT, for supplying image
information to a pixel electrode 111 provided at each of the
pixel regions P11. A gate driving unit that supplies scan
signals to the gate lines (G11~G1#r) is connected electrically
to the substrate, and a data driving unit that supplies image
information to the data lines (D11~D1m) is connected
electrically to the substrate.

[0039] In FIG. 3A, gate clectrodes of the TFTs TFT11
may be connected to the gate lines (G11~Gln), source
electrodes may be connected to the data lines (D11~D1m),
and drain electrodes may be connected to the pixel elec-
trodes 111 in each of the pixel regions P11. Accordingly, one
of two gate lines that define a pixel region may correspond
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to an N'™® gate line, and another one of the two gate lines may
correspond to an N+1"™ gate line, wherein N is an integer.
Thus, the gate electrode of the TFT (TFT11) is alternately
connected to the N'' gate line and the N+1™ gate line.

[0040] When the gate driving unit supplies scan signals
sequentially to the gate lines (G11~Gln), the TFTs TFT11
may be turned-ON by the corresponding gate line. Accord-
ingly, an electric conduction channel may be formed
between the source electrode and the drain electrode of the
turned-ON TFT TFT11, and the data driving unit may supply
image information to the data line (D11~D1m), and the
image information supplied to the source electrode of the
TFT through the data lines (D11~D1m) may be supplied to
the drain electrode of the TFT. Since the drain electrode is
connected to the pixel electrode 111, the image information
is supplied to the pixel electrode 11 through the drain
electrode.

[0041] In the pixel region P11, the common electrode 113
formed corresponding to the pixel electrode 111 generates a
horizontal electric field together with the pixel electrode 111,
thereby driving the liquid crystal material by an IPS mode.
In addition, one or more of the common electrodes 113 may
be patterned in each of the pixel regions P11 along a
direction parallel to the data lines (D11~D1m). Furthermore,
a common voltage may be supplied from common voltage
lines (Vcomll~Vcomln) to the common electrode 113
formed in the pixel region P11. The common voltage lines
(Vcom11~Vcomln) may be arranged at regular intervals to
be parallel to the gate lines (G11~Gln), wherein every
odd-numbered common voltage line ( . . . , Vcomll,
Vecoml3, . . .) may be electrically connected to one another.
Likewise, every even-numbered common voltage line (. . .
, Veom12, Veoml14 . . ., Vcomln) may be electrically
connected to one another. Every even-numbered common
voltage line ( . .., Vcom12, Vcoml4, . . . ) may supply a
second common voltage having a pulse form transited by a
unit of frame to the common electrodes 113A of the pixels.
In addition, every odd-numbered common voltage line ( . .
., Veomll, Veoml3, . . . ) may supply a first common
voltage having a pulse form of an inverted second common
voltage to a common electrode 113B of the pixels. Accord-
ingly, the LCD device in accordance with the present
invention may be driven by image information supplied to
the pixel electrode 111, and the first and second common
voltages supplied to the common electrode 113A and 113B.

[0042] Since the pixel electrode 111 may be electrically
connected to a storage electrode of a storage capacitor (not
shown) provided at the pixel region P11, the image infor-
mation supplied to the pixel electrode 111 may be charged
in the storage capacitor during a turn-ON period of the TFT
TFT11, in which a scan signal is supplied. The image
information charged in the storage capacitor may maintain a
driving of the liquid crystal material by being supplied to the
pixel electrode 111 during a TFT turn-OFF period in which
a scan signal is not supplied.

[0043] FIG.3B is an exemplary schematic plan view of an
equivalent circuit of pixels the TFT array substrate of FIG.
3A according to the present invention. In FIG. 3B, a pixel
region P11 may include a TFT TFT11 each having a gate
electrode connected to a gate line (G9~Gln), a source
electrode connected to a data line (D11-D1m), and a para-
sitic capacitor (Clc) due to a capacitance of the liquid crystal



US 2004/0263743 Al

material and a storage capacitor that are both connected in
parallel between the drain electrode of the TFTs TFT11 and
a common voltage line (Vcoml0~Vcomln). The TFTs
TFT11 formed in the pixel regions P11 of a line unit may be
alternately connected to an N gate line and an N+1™ gate
line, and the parasitic capacitors (Clc) and the storage
capacitors (Cst) may be connected to one common voltage
line. Thus, dot inversion-type image information that is
inverted by adjacent pixels may be supplied to the data lines
(D11~D1m).

[0044] Every even-numbered common voltage line (. . .,
Veom12, Vecomld4, . . . ) may supply a second common
voltage having a pulse form transited by a unit of frame to
a common electrode 113A of the pixels. In addition, every
odd-numbered common voltage line ( . . . , Vcomll,
Veom13, . . . ) may supply a first common voltage having a
pulse form of the inverted second common voltage to a
common electrode 113B of the pixels.

[0045] A common voltage inversion supplying method in
which a common voltage is transited frame by frame is
advantageous in that power consumption of the LCD device
may be reduced. For example, when a common voltage is
supplied with a high electric potential, image information of
a negative (-) polarity may be supplied, and when a com-
mon voltage is applied with a low electric potential, image
information of a positive (+) polarity may be applied, so that
a voltage difference between the common voltage and each
image information may be increased. According to the
common voltage inversion supplying method, if the dot
inversion method is employed for supplying image infor-
mation, positive (+) and negative (-) image information may
be simultaneously supplied to the pixels of a line unit. Thus,
effects of the common voltage inversion supplying method
may be degraded.

[0046] For example, during the dot inversion method, if a
common voltage is a high potential, image information of a
positive (+) polarity may be supplied, and if a common
voltage is a low potential, image information of a negative
(-) polarity may be supplied, thereby reducing a voltage
difference between the common voltage and the image
information. Thus, when the common voltage inversion
applying method is employed, a line inversion method in
which image information of the same polarity is supplied to
the pixels of the line unit may be used in order to obtain a
large voltage difference between the common voltage and
the image information. But, the line inversion method is
disadvantageous in that image quality is degraded since it
has a small effect on preventing deterioration of driving such
as flicker or cross talk, as compared to the dot inversion
method.

[0047] Therefore, a method of changing a pixel arrange-
ment of the liquid crystal display device is proposed so that
even though the dot inversion method is used instead of the
line inversion method, the effect of the common voltage
supplying method can be still obtained.

[0048] As shown in FIG. 3B, the LCD device according
to the present invention includes alternately connecting a
first terminal of a thin film transistor in the pixels of the line
unit to an N™ gate line and an N+1'" gate line. Thus, the LCD
device may be driven by the dot inversion method. In other
words, when dot inversion type image information having a
pulse form which is inverted by pixels adjacent to each other
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is input, image information having the same polarity may be
supplied to a switching device connected to the N gate line.
In addition, image information may be supplied to switching
devices connected to the N+1™ gate line having the same
polarity as the image information supplied to the switching
element connected to the N gate line. Accordingly, the
polarity of the image information may be inverted by pixels
of the image information, and a connection position of the
switching element may also be alternated. Thus, image
information having the same polarity may be supplied to
pixels of the line unit, defined by the N™ gate line and the
N+1 gate line to obtain an effect of the common voltage
inversion applying method, wherein a large voltage differ-
ence is produced between the common voltage and the
image information.

[0049] FIG. 4 is an exemplary schematic diagram of
voltage waveforms applied to pixels of an IPS LCD device
according to the present invention. In FIG. 4, a first common
voltage (Vcom odd) having a pulse form transited frame by
frame may be supplied to common electrodes of correspond-
ing pixels through every odd-numbered common voltage
line. In addition, a second common voltage (Vcom even)
having a pulse form of an inverted first common voltage
(Vcom odd) may be supplied to common electrodes of
corresponding pixels through every even-numbered com-
mon voltage line. Accordingly, scan signals ( . . ., VGI,
VG2, VG3, . . .) may be sequentially supplied to gate lines
at every horizontal period. Furthermore, the first common
voltage having a pulse form and the second common voltage
having a pulse form of the inverted first common voltage
may be supplied at the same time and transited at every
vertical period.

[0050] When a liquid crystal display device is driven as
above, a liquid crystal driving voltage (Vcel) between a
common electrode and a pixel electrode may become rela-
tively large. For this reason, even if a voltage supplied to a
liquid crystal is set to be relatively low voltage, a liquid
crystal driving voltage (Vcel) that may drive a plurality of
pixels, thereby minimizing power consumption. The liquid
crystal driving voltage supplied to the pixel electrode may
be shifted by a capacitive coupling effect due to the inver-
sion of a corresponding common voltage. However, a volt-
age difference formed in the liquid crystal material of a pixel
may be maintained to be the same as an existing value.

[0051] FIG. 5 is a schematic polarity diagram of a pixel of
an IPS LCD device according to the present invention. In
FIG. 5, an inversion method used for the present invention
may be a dot inversion method in which the polarity of
image information supplied to a pixel through a data line
may be inverted by pixels and also inverted at every hori-
zontal period and every vertical period. Accordingly, by
using the dot inversion method, a degradation of an image,
such as flicker or cross talk, may be prevented, as compared
to line inversion or frame inversion methods.

[0052] The dot inversion method is used for a driving
method of the present invention, however, pixels of the line
unit may be displayed in a visual form which may be similar
as that under a driving by a line inversion method in which
pixels of the line unit have the same polarity. This is because
switching devices may be alternately connected to an N
gate line and an N+1"" gate line.

[0053] As shown in FIG. 5, the polarity of pixels may be
inverted by a unit of line in each frame and also inverted by
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a unit of frame. An actual image configuration may be
implemented by the line inversion method, but the supply of
the image information through data lines may be made by
the dot inversion method, thereby preventing degradation of
driving, such as flicker and cross talk, as much as possible
and thus producing high quality images.

[0054] According to the present invention, a voltage dif-
ference supplied to a LCD device may increase, even if a
voltage supplied to a liquid crystal material is set to be
relatively low, thereby minimizing power consumption. In
addition, even if an isolation distance between a pixel
electrode and a common electrode increases, a plurality of
pixels may be driven, thereby expanding an area in which
the pixel electrode and the common electrode are isolated
and thus improving an aperture ratio.

[0055] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
LCD device and the method for driving an LCD device of
the present invention without departing from the spirit or
scope of the invention. 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 device, comprising:

a plurality of pixel regions arranged on a substrate;

a plurality of first electrodes and a plurality of second
electrodes individually provided at the pixel regions to
form a horizontal electric field,

a plurality of gate lines arranged on the substrate along a
horizontal direction to supply scan-signals to the pixel
regions;

a plurality of data lines arranged on the substrate along a
longitudinal direction to supply image information to
the pixel regions;

a plurality of switching devices each provided at each of
the pixel regions and having a first terminal connected
to one of the gate lines, a second terminal connected to
one of the data lines, and a third terminal connected to
the first electrode of the pixel region;

a plurality of first common voltage lines supplying a first
common voltage to the second electrodes provided at
the pixel regions of every odd-numbered line; and

a plurality of second common voltage lines supplying a
second common voltage to the second-electrodes pro-
vided at the pixel regions of every even-numbered line,

wherein the first terminal of each of the switching devices
provided at the pixel regions of a line unit is alternately
connected to a N™ gate line and a N+1"™ gate line
(where N is an integer).

2. The device according to claim 1, wherein the switching
devices include thin film transistors in which a gate elec-
trode is supplied as the first terminal, a source electrode is
supplied as the second terminal, and a drain electrode is
supplied as the third terminal.

3. The device according to claim 1, wherein the first
common voltage lines are arranged parallel to the gate lines
and electrically connected to one another, and the second
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common voltage lines are arranged parallel to the gate lines
and electrically connected to one another.

4. The device according to claim 1, wherein the first
electrode is a pixel electrode.

5. The device according to claim 1, wherein the second
electrode is a common electrode.

6. The device according to claim 1, wherein the first
common voltage having a pulse form transited by a unit of
frame is supplied to the first common voltage lines and the
second common voltage having a pulse form of an inverted
first common voltage is supplied to the second common
voltage lines.

7. The device according to claim 1, wherein at least one
common electrode is formed at a pixel region and is con-
nected to one of the first common voltage lines and the
second common voltage lines.

8. A method for driving a liquid crystal display employing
an in-plane switching (IPS) in which pixel regions are
arranged on a substrate and a horizontal electric field is
supplied to a liquid crystal layer through a first electrode and
a second electrode provided at the pixels, comprising:

alternately connecting first terminals of a plurality of
switching devices provided at the pixel regions of a line
unit to an N** gate line and an N+1" gate line (where N
is an integer);

supplying a first common voltage having a pulse form
transited by a unit of frame to the second electrodes
provided at every odd-numbered line of the pixel
regions; and

supplying a second common voltage having a pulse form
of an inverted first common voltage to second elec-
trodes provided at every even-numbered line of the
pixel regions.

9. The method according to claim 8, wherein the first
common voltage is supplied through first common voltage
lines arranged parallel to the gate lines corresponding to
every odd-numbered line of the pixel regions.

10. The method according to claim 8, wherein the second
common voltage is supplied through second common volt-
age lines arranged parallel to the gate lines corresponding to
every even-numbered line of the pixel regions.

11. The method according to claim 8, wherein image
information is supplied to the pixel regions by a dot inver-
sion method.

12. The method according to claim 11, wherein the pixel
regions are driven as a line inversion.

13. The device according to claim 1, wherein the substrate
is a TFT array substrate.

14. A liquid crystal display device comprising:

a plurality of pixel regions arranged on a substrate;

a plurality of gate lines arranged on the substrate along a
horizontal direction;

a plurality of data lines arranged on the substrate along a
longitudinal direction;

a gate driving unit electrically connected to the substrate
and supplying scan signals to the pixel regions through
the gate lines;

a data driving unit electrically connected to the substrate
and supplying image information to the pixel regions
through the data lines;
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a plurality of switching devices each formed at the pixel
regions between a N'' gate line and a N+1'" gate line
and ‘%lternatcly connected to the N gate line and the
N+1 gate line (where N is an integer).

15. The device according to claim 14, wherein the com-

mon voltage is transited by a unit of frame;

16. A method for driving a liquid crystal display, com-

prising:

supplying a first common voltage to every odd-numbered
line of pixel regions and a second common voltage to
every even-numbered line of pixel regions;
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sequentially supplying scan signals to gate lines so as to
select the pixel regions, wherein the scan signal sup-
plied to the N™ gate line selects every odd-numbered
pixel region of the N'® line of the pixel regions and
every even-numbered pixel region of the N+1™ line of
the pixel regions;
supplying image information corresponding to the scan
signals to the selected pixel regions.
17. The method according to claim 16, wherein the image
information and the common voltage supplied to the pixel
regions have the pulse forms opposite to each other.

* * #* ok %
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