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(57) ABSTRACT

A liquid crystal display device includes first and second
substrates, a liquid crystal layer formed between the first and
second substrates, a plurality of pixel regions defined in a
matrix configuration on the first substrate, a plurality of gate
lines extending along a first direction on the first substrate
and dividing each of the pixel regions into first and second
pixels that are adjacent to each other along a second direc-
tion substantially perpendicular to the first direction, a
plurality of data lines extending along the second direction
and crossing the gate lines to define the first and second pixel
regions together with the gate lines, a plurality of first and
second electrodes for generating an in-plane electric field in
the first and second pixels regions, and a switching device
formed at the crossing the gate and data lines and driving the
first and second pixel regions, wherein the switching device
includes a gate electrode, a semiconductor layer, and source
and drain electrodes, and the drain electrode includes a first
drain electrode connected with the second electrode of the
first pixel region and a second drain electrode connected
with the second electrode of the second pixel region.
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LIQUID CRYSTAL DISPLAY DEVICE AND
FABRICATION METHOD THEREOF

[0001] The present application claims the benefit of
Korean Patent Application No. 2005-51106 filed in Korea on
Jun. 14, 2005, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002]

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

[0004]

[0005] An LCD device is commonly used for producing
high quality images while using low power consumption.
The LCD device includes a thin film transistor (TFT) array
substrate and a color filter substrate attached together in an
opposing manner with a uniform interval therebetween, and
a liquid crystal layer is formed between the TFT array
substrate and the color filter substrate. The TFT array
substrate includes pixel units arranged in a matrix configu-
ration, and each unit pixel includes a TFT, a pixel electrode,
and a capacitor. The color filter substrate includes a common
electrode for inducing an electric field together with the
pixel electrode to the liquid crystal layer, an RGB color filter
for achieving colors, and a black matrix.

[0006] An alignment film is formed on opposing surfaces
of the TFT array substrate and the color filter substrate, and
a rubbing technique is performed to initially align the liquid
crystal layer along a certain direction. When an electric field
1s generated between the pixel electrode formed according to
each unit pixel on the TFT array substrate and the common
electrode formed on the entire surface of the color filter
substrate, liquid crystals of the liquid crystal layer rotate due
to dielectric anisotropy, thereby transmitting or blocking
light of each of the unit pixels in order to display a character
or an image. However, the above-described twisted nematic
(TN) mode LCD device is disadvantageous since its viewing
angle is narrow. Thus, an In-Plane Switching (IPS) mode
LCD is being developed that solves the problem of narrow
viewing angle by aligning liquid crystal molecules along an
almost horizontal (in-plane) direction.

[0007] FIG. 1A is a plan view of an In-Plane Switching
mode LCD device according to the related art, and FIG. 1B
is a cross-sectional view along I-I' of FIG. 1A an In-Plane
Switching mode LCD device according to the related art. In
FIG. 1A, gate lines [ and data lines 3 are arranged vertically
and horizontally to define a pixel region on a transparent first
substrate 10. Specifically, an n-number of the gate lines 1
and an m-number of the data lines 3 cross over to make an
n-by-m number of pixels. However, for purposes of brevity,
only a single representative unit pixel is shown in FIGS. 1A
and 1B.

[0008] InFIG. 1A, aTFT 9 including a gate electrode 1a,
a semiconductor layer 5, and source/drain electrodes 2a and
2b are disposed at the crossing of the gate line 1 and the data
line 3. The gate electrode 1a and the source/drain electrodes
2a and 2b are connected with the gate line 1 and the data line
3, respectively, and a gate insulation film 8 (in FIG. 1B) is
stacked over the entire surface of the substrate.

1. Field of the Invention

2. Background of the Related Art
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[0009] In the pixel region defined by the gate and data
lines 1 and 3, a common line 16 is arranged to be parallel
with the gate line 1, and a pair of electrodes (i.e., a common
electrode 6 and a pixel electrode 7 for switching liquid
crystal molecules) are arranged in parallel with the data line
3. The common electrode 6 is simultaneously formed
together with the gate line 1 and is connected with the
common line 16, and the pixel electrode 7 is connected with
the drain electrode 25 of the TFT 9. Next, a passivation film
11 (in FIG. 1B) is formed entirely on the substrate 10
including the source/drain electrodes 2a and 24, and the
pixel electrode 7 is formed on the passivation film 11. Then,
a pixel electrode line 17 overlapping with the common line
16 and connected with the pixel electrode 7 forms a storage
capacitor Cst with the gate insulation film 8 and the passi-
vation film 11 interposed therebetween.

[0010] In FIG. 1B, a black matrix 21 for preventing light
leakage to the TFT 9, the gate line 1, and the data line 3, and
a color filter 23 for achieving colors are formed on a second
substrate 20. Then, an overcoat film (not shown) for pla-
narizing the color filter 23 can be coated thereon, and
alignment films 12a¢ and 126 for determining an initial
alignment direction of liquid crystals are coated on the
facing surfaces of the first and second substrates 10 and 20.
In addition, a liquid crystal layer 30 for controlling light
transmittance by a voltage applied to the common electrode
6 and the pixel electrode 7 is formed between the first and
second substrates 10 and 20.

[0011] In the IPS mode LCD device having the above-
described structure, each pixel is switched by the TFT 9, and
a pixel voltage can be maintained by the storage capacitor
Cst However, in terms of the structure of the TFT, the gate
electrode 1a and the source electrode 2a overlap with each
other and a parasitic capacitance is generated at such overlap
portions which changes the pixel voltage. In addition, the
parasitic capacitance is changed according to an area where
the gate electrode and the source electrode overlaps and an
area where the gate electrode and the gate electrode over-
laps, respectively. In particular, according to the tendency of
enlargement in substrate size, a stitch model, which is
subjected to an exposure process several times with respect
to the same pattern, has a problem that an area of the overlap
region (between the gate and source electrodes and between
the gate and drain electrodes) 1s different at each pixel. If the
overall area of the TFT is different, the parasitic capacitance
is different, so a variation rate of the pixel voltage is also
different. Accordingly, picture quality of the LCD device
may be degraded due to the non-uniformity of the parasitic
capacitance according to a position of the pixel.

BRIEF DESCRIPTION OF THE INVENTION

[0012] Accordingly, the present invention is directed to an
LCD device and fabricating method thereof that substan-
tially obviates one or more of the problems due to limitations
and disadvantages of the related art.

[0013] An object of the present invention is to provide an
LCD device capable of maintaining a uniform pixel voltage
over an entire pixel.

[0014] Another object of the present invention is to pro-
vide a fabrication method of an LCD device capable of
maintaining a uniform pixel voltage over an entire pixel.
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[0015] 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.

[0016] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, a liquid crystal
display device includes first and second substrates, a liquid
crystal layer formed between the first and second substrates,
a plurality of pixel regions defined in a matrix configuration
on the first substrate, a plurality of gate lines extending along
a first direction on the first substrate and dividing each of the
pixel regions into first and second pixels that are adjacent to
each other along a second direction substantially perpen-
dicular to the first direction, a plurality of data lines extend-
ing along the second direction and crossing the gate lines to
define the first and second pixel regions together with the
gate lines, a plurality of first and second electrodes for
generating an in-plane electric field in the first and second
pixels regions, and a switching device formed at the crossing
the gate and data lines and driving the first and second pixel
regions, wherein the switching device includes a gate elec-
trode, a semiconductor layer, and source and drain elec-
trodes, and the drain electrode includes a first drain electrode
connected with the second electrode of the first pixel region
and a second drain electrode connected with the second
electrode of the second pixel region.

[0017] In another aspect, a method for fabricating a liquid
crystal display device includes preparing first and second
substrates, forming a plurality of gate lines and common
lines arranged along a first direction on the first substrate and
a plurality of common electrodes extending from the com-
mon lines, forming a plurality of data lines arranged along
a second direction substantially perpendicular to the first
direction and crossing the common lines to define a plurality
of pixel region, each pixel region including first and second
pixel regions adjacent to each other along the second direc-
tion, a source electrode on the gate line, and a drain electrode
spaced apart from the source electrode and divided into first
and second drain electrodes, forming a plurality of pixel
electrodes, for generating an in-plane electric field together
with the common electrodes in the first and second pixel
regions, a pixel electrode line for electrically interconnect-
ing the pixel electrodes, and first and second storage capaci-
tors in the first and second pixel regions by overlapping with
the common lines, and forming a liquid crystal layer
between the first and second substrates.

[0018] 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

[0019] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:
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[0020] FIG. 1A is a plan view of an In-Plane Switching
mode LCD device according to the related art;

[0021] FIG. 1Bis a cross-sectional view along I-I' of FIG.
1A an In-Plane Switching mode LCD device according to
the related art;

[0022] FIG. 2A is a plan view of an exemplary In-Plane
Switching mode LCD device according to the present inven-
tion;

[0023] FIG. 2B is a cross-sectional view along II-II' of

FIG. 2A an exemplary In-Plane Switching mode LCD
device according to the present invention;

[0024] FIG. 3 is a plan view of another exemplary In-
Plane Switching mode LCD device according to the present
invention;

[0025] FIG. 4 is a schematic diagram showing an exem-
plary compensation of a viewing angle of 2 domains accord-
ing to the present invention;

[0026] FIG. 5 is a plan view of another exemplary In-
Plane Switching mode LCD device according to the present
invention; and

[0027] FIGS. 6A to 6C are plan views of an exemplary
fabrication process of In-Plane Switching mode LCD device
according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0028] 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.

[0029] FIG. 2A is a plan view of an exemplary In-Plane
Switching mode LCD device according to the present inven-
tion, and FIG. 2B is a cross-sectional view along II-1I' of
FIG. 2A an exemplary In-Plane Switching mode LCD
device according to the present invention. In FIG. 2A, an
LCD device 100 includes a gate line 101 arranged along a
first direction on a transparent first substrate 110 and a data
line 103 crossing the gate line 101 to define a pixel region.
Accordingly, a first pixel (P1) and a second pixel (P2) are
divided based upon the gate line 101.

[0030] In FIG. 2A, a switching device 109 is formed on
the gate line 101 crossing the data line 103, and includes a
gate electrode 101a (in FIG. 2B) formed as a portion of the
gate line 101, a source electrode 102 extending from the data
line 103, and a drain electrode 104 spaced apart with a
certain interval from the source electrode 102. The drain
electrode 104 includes first and second drain electrodes 104a
and 1045 separately included within the first and second
pixels P1 and P2.

[0031] In FIGS. 2A and 2B, at least a pair of electrodes,
including a common electrode 106 and a pixel electrode 107
for generating in-plane electric field, are formed in the first
and second pixels P1 and P2. Each of the common elec-
trodes 106 and the pixel electrodes 107 are disposed along
a side portion of the data line 103. In addition, a common
electrode 106' that is formed at an outer edge of the pixel
region is wider than the common electrode 106 formed at the
center of the pixel region in order to prevent signal inter-
ference between the data line 103 and the pixel electrode
107. Specifically, the common electrode 106' formed at the
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outer edge of the pixel forms the in-plane electric field
together with the pixel electrode 107 and blocks a data signal
transmitted along the data line 103.

[0032] A common line 116 is formed at one side of the
common electrodes 106 along the side of the gate line 101
and electrically connects the common electrodes 106. In
addition, a pixel electrode line 117 for electrically connect-
ing the pixel electrodes 107 is formed at one side of the pixel
electrode 107. Accordingly, the pixel electrode line 117
overlaps with the common line 116 to form a first storage
capacitor Cstl at the first pixel P1 and forms a second
storage capacitor Cst2 at the second pixel P2.

[0033] The first drain electrode 104a extends from the
drain electrode 104 to the first pixel P1 and is connected with
the pixel electrode 107 of the first pixel P1 through a first
contact hole 109a. Similarly, a second drain electrode 1045
extends from the drain electrode 104 to the second pixel P2
and is connected with the pixel electrode 107 of the second
pixel n through the second contact hole 1095.

[0034] InFIG. 2B, a gate insulation film 108 is interposed
between the gate electrode 101a and the semiconductor
layer 105, and is formed over the entire surface of the
substrate 110. In addition, a passivation film 111 is formed
on the entire surface including the data line 103, and the
pixel electrode 107 is formed on the passivation film 111.
The pixel electrode can be made of a transparent conductive
material, such as Indium Tin Oxide (ITO) or Indium Zinc
Oxide (1Z0).

[0035] In FIG. 2B, a black matrix 121 for blocking light
leakage and a color filter 123 s formed at the second
substrate 120, and first and second alignment films 1124 and
1125 for determining an initial alignment direction of liquid
crystals are coated on the facing surfaces of the first and
second substrates 110 and 120. Then, a liquid crystal layer
130 for controlling light transmittance according to a signal
applied to the common electrode 106 and the pixel electrode
107 is formed between the first and second substrates 110
and 120.

[0036] According to the present invention, the overlap
region of the gate electrode 101a and the source electrode
102 and the overlap region of the gate electrode 1014 and the
first and second drain electrodes 104a and 1045 are always
uniform, such that a relatively same parasitic capacitance is
formed at every pixel region. Specifically, even if the pattern
of the source/drain electrodes 102 and 104 is shifted along
an upper or lower direction than the position set for the gate
electrode 101a, the overlap region of the gate electrode 1014
and the source and drain electrodes 102 and 104 can be
uniformly maintained. For example, if the pattern of the
source and drain electrodes 102 and 104 is shifted along an
upper position, the overlap region of the gate electrode 1014
and the first drain electrode 1044 would be reduced while the
overlap region of the gate electrode 101a and the second
drain electrode 1045 would increase. Thus, the amount of
reduction of the overlap region of the gate electrode 101a
and the first drain electrode 104a would be substantially
equivalent to the amount of the increase in the overlap
region of the gate electrode 101a and the second drain
electrode 1045, the overlap region with the gate electrode
1014 before the source and drain electrodes 102 and 104 are
shifted.

[0037] According to the present invention, a pixel is
divided into first and second pixels P1 and P2 that are

Dec. 14, 2006

adjacent (i.e., above and below the gate line 101) and the
switching device 109 for driving the first and second pixels
P1 and P2 is shared. Thus, the parasitic capacitance genet-
ated by the gate electrode 101a and the source/drain elec-
trodes 102 and 104 is maintained to be relatively uniform for
practically every pixel region. In this manner, uniformly
maintaining the parasitic capacitance with respect to the
entire pixel region means that the variance of a pixel voltage
is uniform with respect to the entire pixel region and the
pixel voltage is uniformly maintained. Since the pixel volt-
age is uniformly maintained, even (uniform) luminance can
be maintained with respect to the entire pixel region and
evenness (uniformity) of the image quality can be enhanced.

[0038] In addition, according to the present invention, the
storage capacitor capability increases compared with the
related art. Namely, in the related art, only the first storage
capacitor is formed, but according to the present invention,
the first and second storage capacitors Cstl and Cst2 are
formed at the first and second pixel regions, respectively,
thereby doubling the storage capacitor compared with the
related art. The storage capacitor charges a gate voltage
while a gate signal is applied to the gate electrode 101a and
maintains the charged voltage while a data voltage is being
supplied to the pixel electrode 107 when the next gate line
101 is driven, thereby preventing a change in the voltage of
the pixel electrode. The increase in the storage capacitor can
effectively prevent flickers (or other visual distortions) due
to a change in the voltage of the pixel electrode 107.

[0039] FIG. 3 is a plan view of another exemplary In-
Plane Switching mode LCD device according to the present
invention. In FIG. 3, other than the construction of the
structure of the common electrode, the pixel electrode and
the data line can be the same as that of the exemplary
In-Plane Switching mode LCD device of FIGS. 2A and 2B.

[0040] In FIG. 3, and similar to the exemplary In-Plane
Switching mode LCD device of FIGS. 2A and 2B, in an
LCD device 200, a unit pixel is divided into a first pixel P1
and a second pixel P2 by a gate line 202, and the first and
second pixels P1 and P2 share a switching device 209
formed on the gate line 201. The switching device 209
includes a gate electrode 201a formed as a portion of the
gate line 201, and source and drain electrodes 202 and 204
formed on the gate electrode 201a. The drain electrode 204
includes a first drain electrode 204a extending to the first
pixel P1 and a second drain electrode 2045 extending to the
second pixel P.

[0041] A common electrode 206 and a pixel electrode 207
for generating in-plane electric field are formed at the first
and second pixels P1 and P2. The pixel electrode 207 formed
at the first pixel P1 is connected with the first drain electrode
204a through a first contact hole 209a, and the pixel
electrode 207 formed at the second pixel P2 is connected
with the second drain electrode 2045 through a second
contact hole 2095. The common electrode 206 and the pixel
electrode 207 are formed having an offset or bent structure,
and the data line 203 disposed along the side of the common
electrode 206 and the pixel electrode 207 can be also formed
having the same offset of bent shape as the common elec-
trode 206 and the pixel electrode 207. Accordingly, the offset
or bent structure of the common electrode 206 and the pixel
electrode 207 result in a two-domain structure in which a
driving direction of the liquid crystals is symmetrical to
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offset any abnormal light due to birefringence characteristics
of liquid crystals, thereby minimizing a color shift phenom-
enon. Namely, the common electrode 206 and the pixel
electrode 207 have an offset or bent structure, and because
the common electrode 206 and the pixel electrode 207 are
symmetrical based on the offset or bent border line, the
two-domain structure can be formed.

[0042] FIG. 4 is a schematic diagram showing an exem-
plary compensation of a viewing angle of 2 domains accord-
ing to the present invention. In FIG. 4, since the liquid
crystal molecules have the symmetrical arrangement in the
two domains, a birefringence value of al of the first liquid
crystal molecule 213a is compensated by a birefringence
value of a2 of the second liquid crystal molecule 2135
arranged in the opposite direction to the direction of the first
liquid crystal molecule 213a, resulting in a birefringence
value of about zero. Similarly, a birefringence value of cl is
compensated by c2. Accordingly, the color shift phenom-
enon according to the birefringence characteristics of the
liquid crystals can be minimized, thereby preventing deg-
radation of the image quality according to a viewing angle.

[0043] FIG. 5 is a plan view of another exemplary In-
Plane Switching mode L.CD device according to the present
invention. In FIG. 5, similar to the IPS mode LCD devices
of FIGS. 2A, 2B, and 3, in an LCD device 300, a unit pixel
is divided into a first pixel P1 and a second pixel P2 by a gate
line 301. The first and second pixels P1 and P2 share a
switching device 309 formed on the gate line 301. A
switching device 309 includes a gate electrode 301a formed
as a portion of the gate line 301, and source and drain
electrodes 302 and 304 formed on the gate electrode 301a.
The drain electrode 304 includes a first drain electrode 3044
extending to the first pixel P1 and a second drain electrode
304b extending to the second pixel P2.

[0044] A common electrode 306 and a pixel electrode 307
for generating in-plane electric field are formed at the first
and second pixels P1 and P2. The pixel electrode 307 formed
at the first pixel P1 is connected with the first drain electrode
304 through a first contact hole 309a, and the pixel
electrode 307 formed at the second pixel P2 is connected
with the second drain electrode 3045 through a second
contact hole 3094. The common electrode 306 and the pixel
electrode 307 are formed along the side of the gate line 301
at a certain angle to the gate line 301. For example, the angle
does not exceed 90°, and the common electrodes 306 and the
pixel electrodes 307 are symmetrical with respect to the gate
line 301. The reason why the common electrodes 306 and
the pixel electrodes 307 are formed in the slanted line with
the certain angle with respect to the gate line 301 and
symmetrical to the gate line 301 is to form two domains.

[0045] A common electrode connection line 316' is
formed at one side of the common electrodes 306, disposed
along the side of and parallel to the data line, and is
electrically connected to the common electrodes 306. A
common line 316 is connected to the common electrode
connection line 316' and disposed along the side of the gate
line 301 to divide the first and second pixels P1 and P2
together with the data line 303.

[0046] A pixel electrode line 317 for electrically connect-
ing the pixel electrodes 307 is formed at one side of the pixel
electrode 307. A portion of the pixel electrode line 317
overlaps with the common electrode connection line 316'
and the common line 316 to form a storage capacitor.
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[0047] According to the present invention, the pixel elec-
trode 307 is formed to be almost perpendicular to the data
line 303, and thus signal interference of the data line 303 can
be reduced. Specifically, in the IPS mode LCD devices of
FIGS. 2A, 2B, and 3, since the pixel electrode is formed to
be along a straight line with the data line, the entire length
of the pixel electrode is affected by the signal interference of
the data line 303. Comparatively, because the pixel electrode
307 is formed to be almost perpendicular to the data line
303, less signal interference of the data line 303 is made to
the pixel electrodes 307 compared with the previous
embodiments.

[0048] FIGS. 6A to 6C are plan views of an exemplary
fabrication process of In-Plane Switching mode LCD device
according to the present invention. In FIG. 6A, a transparent
first substrate 410 is prepared upon which a first metal
material, such as Cu, Ti, Cr, Al, Mo, Ta, an Al alloy, or the
like, is deposited. Then, the deposited first metal material is
patterned to form a gate line 401 to function as a gate
electrode, common electrodes 406 and 406', and a common
line 416 for electrically interconnecting the common elec-
trodes 406 and 406'. Next, an inorganic substance, such as
SiNx or SiOx, is deposited on the entire surface of the
transparent substrate 410 including the gate line 401 and the
common electrodes 406 and 406'.

[0049] In FIG. 6B, amorphous silicon and n+ amorphous
silicon are stacked at an upper portion of a gate insulation
film corresponding to the gate line 401 and then patterned to
form a semiconductor layer 405 on the portion of the gate
line 401 that functions as the gate electrode. Then, a second
metal material, such as Cu, Mo. Ta, Al, Cr, Ti, Al alloy, or
the like, is deposited on the entire surface of the transparent
substrate 410 including the semiconductor layer 405, Next,
the deposited second metal material is patterned to form a
data line 403 disposed to be perpendicular to the gate line
401 and dividing a pixel region into first and second pixels
P1 and P2 together with the gate line 401, a source electrode
402 extending from the data line 403. In addition, a drain
electrode 404 is formed spaced apart from the source
electrode 402 with a certain interval therebetween and
having a first drain electrode 404a extending to the first pixel
P1 and a second drain electrode 4045 extending to the
second pixel P2. Thus, a TFT is formed for switching the
first and second pixels P1 and P2. Next, an inorganic
substance, such as SiNx or SiOx, or an organic substance,
such as benzocyclobutene or acryl, is coated on the resulting
structure on the transparent substrate 410 including the TFT
409 and the data line 403 to form a passivation film (not
shown).

[0050] In FIG. 6C, the passivation film is patterned to
form a first contact hole 409a exposing the first drain
electrode 404a and to form a second contact hole 4095
exposing the second drain electrode 404b. Next, a transpar-
ent conductive film, such as Indium Tin Oxide (ITO) or
Indium Zinc Oxide (IZO), is deposited at an upper portion
of the passivation film, and then patterned to form a pixel
electrode 407 and a pixel electrode line 417. The pixel
electrode 407 generates an in-plane electric field together
with the common electrode 406, and the pixel electrode line
407 forms a first storage capacitor Cstl at the first pixel P1
and a second storage capacitor (Cst2) at the second pixel P2
by overlapping with the common line 416.
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[0051] Although not specifically shown, a second sub-
strate including a black matrix and a color filter is prepared
and attached with the first substrate, which is fabricated
through the processes shown in FIGS. 6A to 6C, to fabricate
an IPS mode LCD device according to the present invention.

[0052] According to the present invention, a pixel is
divided into the first and second pixels by the gate line and
the first and second pixels are simultaneously driven by the
switching device formed on the gate line, whereby the
parasitic capacitance generated by the switching device can
be uniformly formed over the entire pixel region. In addi-
tion, one of the basic concepts of the present invention is that
the first and second pixels neighboring at above and below
positions share the switching device formed at the crossing
of the gate line and the data line to form a relatively uniform
parasitic capacitance over the entire pixel region. In addi-
tion, the common electrode and the pixel electrode are not
limited to the particular structures detailed above. Accord-
ingly, the present invention can include any LCD device,
such as IPS or TN, but not limited to the IPS or TN LCD
devices, so long as it can generate a uniform parasitic
capacitance.

[0053] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
LCD device and fabricating method thereof 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:

first and second substrates;

a liquid crystal layer formed between the first and second
substrates;

a plurality of pixel regions defined in a matrix configu-
ration on the first substrate;

a plurality of gate lines extending along a first direction on
the first substrate and dividing each of the pixel regions
into first and second pixels that are adjacent to each
other along a second direction substantially perpen-
dicular to the first direction;

a plurality of data lines extending along the second
direction and crossing the gate lines to define the first
and second pixel regions together with the gate lines;

aplurality of first and second electrodes for generating an
in-plane electric field in the first and second pixels
regions; and

a switching device formed at the crossing the gate and
data lines and driving the first and second pixel regions,

wherein the switching device includes a gate electrode, a
semiconductor layer, and source and drain electrodes,
and the drain electrode includes a first drain electrode
connected with the second electrode of the first pixel
region and a second drain electrode connected with the
second electrode of the second pixel region.

2. The device according to claim 1, wherein the first

electrode is a common electrode and the second electrode is
a pixel electrode.
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3. The device according to claim 2, further comprising a
common line for electrically connecting the common elec-
trodes.

4. The device according to claim 2, further comprising a
pixel electrode line for electrically connecting the pixel
electrodes and for forming a first storage capacitor at the first
pixel region and a second storage capacitor at the second
pixel region by overlapping with the common line.

5. The device according to claim 1, further comprising;

a gate insulation film interposed between the gate and data
lines; and

a passivation film formed over the gate insulation film.

6. The device according to claim 5, wherein the second
electrode is formed on the passivation film.

7. The device according to claim 1, wherein the first and
second electrodes are disposed to be parallel to the data line.

8. The device according to claim 1, wherein the first and
second electrodes have a bent structure.

9. The device according to claim 8, wherein the data line
has a bent structure.

10. Me device according to claim 1, wherein the first and
second electrodes are disposed to be parallel to the gate line.

11. The device according to claim 10, wherein the first and
second electrodes are symmetrical with respect to the gate
line.

12. The device according to claim 1, wherein the first
drain electrode is connected with the second electrode of the
first pixel region through a first contact hole and the second
drain electrode is connected with the second electrode of the
second pixel region through a second contact hole.

13. A method for fabricating a liquid crystal display
device, comprising:

preparing first and second substrates;

forming a plurality of gate lines and common lines
arranged along a first direction on the first substrate and
a plurality of common electrodes extending from the
common lines;

forming a plurality of data lines arranged along a second
direction substantially perpendicular to the first direc-
tion and crossing the common lines to define a plurality
of pixel region, each pixel region including first and
second pixel regions adjacent to each other along the
second direction, a source electrode on the gate line,
and a drain electrode spaced apart from the source
electrode and divided into first and second drain elec-
trodes;

forming a plurality of pixel electrodes, for generating an
in-plane electric field together with the common elec-
trodes in the first and second pixel regions, a pixel
electrode line for electrically interconnecting the pixel
electrodes, and first and second storage capacitors in
the first and second pixel regions by overlapping with
the common lines; and

forming a liquid crystal layer between the first and second
substrates.
14. The method according to claim 13, further compris-
ing:

forming a semiconductor layer between the gate line and
the source and drain electrodes;
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forming a passivation film on the entire surface of the
substrate including the source and drain electrodes; and

exposing a portion of the first and second drain electrodes.

15. The method according to claim 13, wherein the pixel
electrode is made of a conductive material including at least
one of Indium Tin Oxide and Indium Zinc Oxide.
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16. The method according to claim 13, wherein the step
of preparing the second substrate comprises:

forming a black matrix on the second substrate; and

forming a color filter on the black matrix.

* #* * #* #®
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