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electrodes sharing the thin film transistor; a plurality of first
common electrodes in the first domain and alternately
arranged with the plurality of first pixel electrodes; and a
plurality of second common electrodes in the second domain
and alternately arranged with the plurality of second pixel
electrodes.
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ARRAY SUBSTRATE FOR IN-PLANE
SWITCHING MODE LIQUID CRYSTAL
DISPLAY DEVICE

[0001] The present application claims the benefit of Korean
Patent Application No. 10-2010-0040110 filed in Korea on
Apr. 29, 2010, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an in-plane switch-
ing (IPS) mode liquid crystal display (LCD) device and more
particularly to an array substrate for an IPS mode LCD device
being capable of preventing a color shift problem and increas-
ing an aperture ratio.

[0004] 2. Discussion of the Related Art

[0005] A related art liquid crystal display (LCD) device
uses optical anisotropy and polarization properties of liquid
crystal molecules. The liquid crystal molecules have a defi-
nite alignment direction as a result of their thin and long
shapes. The alignment direction of the liquid crystal mol-
ecules can be controlled by applying an electric field across
the liquid crystal molecules. In other words, as the intensity or
direction of the electric field is changed, the alignment of the
liquid crystal molecules also changes. Since incident light is
refracted based on the orientation of the liquid crystal mol-
ecules due to the optical anisotropy of the liquid crystal mol-
ecules, images can be displayed by controlling light transmis-
sivity.

[0006] Sincethe LCD device including a thin film transistor
(TFT) as a switching element, referred to as an active matrix
LCD (AM-LCD) device, has excellent characteristics of high
resolution and displaying moving images, the AM-LCD
device has been widely used.

[0007] The AM-LCD device includes an array substrate, a
color filter substrate and a liquid crystal layer interposed
therebetween. The array substrate may include a pixel elec-
trode and the TFT, and the color filter substrate may include a
color filter layer and a common electrode. The AM-LCD
device is driven by an electric field between the pixel elec-
trode and the common electrode to have excellent properties
of transmittance and aperture ratio. However, since the AM-
LCD device uses a vertical electric field, the AM-LCD device
has a bad viewing angle.

[0008] An in-plane switching (IPS) mode LCD device may
be used to resolve the above-mentioned limitations. FIG. 1is
a cross-sectional view of an IPS mode LCD device according
to the related art. As shown in FIG. 1, the array substrate and
the color filter substrate are separated and face each other. The
array substrate includes a first substrate 10, a common elec-
trode 17 and a pixel electrode 30. Though not shown, the array
substrate may include a TFT, a gate line, a data line, and so on.
The color filter substrate includes a second substrate 9, a color
filter layer (not shown), and so on. A liquid crystal layer 11 is
interposed between the first substrate 10 and the second sub-
strate 9. Since the common electrode 17 and the pixel elec-
trode 30 are formed on the first substrate 10 on the same level,
a horizontal electric field “L” is generated between the com-
mon and pixel electrodes 17 and 30. The liquid crystal mol-
ecules of the liquid crystal layer 11 are driven by a horizontal
electric field such that the IPS mode LCD device has a wide
viewing angle.
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[0009] FIGS.2A and 2B are cross-sectional views showing
turned on/off conditions of an IPS mode LCD device accord-
ing to the related art. As shown in FIG. 2A, when the voltage
is applied to the IPS mode LCD device, liquid crystal mol-
ecules 11a above the common electrode 17 and the pixel
electrode 30 are unchanged. But, liquid crystal molecules 115
between the common electrode 17 and the pixel electrode 30
are horizontally arranged due to the horizontal electric field
“L”. Since the liquid crystal molecules are arranged by the
horizontal electric field, the IPS mode LCD device has a
characteristic of a wide viewing angle. FIG. 2B shows a
condition when the voltage is not applied to the IPS mode
LCD device. Because an electric field is not generated
between the common and pixel electrodes 17 and 30, the
arrangement of liquid crystal molecules 11 is not changed.
[0010] FIG. 3 is a plane-view showing one pixel region of
an array substrate for an IPS mode LCD device according to
the related art.

[0011] As shown in FIG. 3, a gate line 43, a common line
47, which is parallel to and spaced apart from the gate line 43,
a data line 60, which crosses the gate line 43 to define a pixel
region “P”, are formed on a substrate 40.

[0012] A thin film transistor (TFT) “Tr” is formed at a
crossing portion of the gate and data lines 43 and 60. The TFT
“Tr” includes a gate electrode 45, a semiconductor layer (not
shown), a source electrode 53 and a drain electrode 55. The
source electrode 53 and the gate electrode 45 respectively
extend from the data line 60 and the gate line 53 such that the
TFT “Tr” is connected to the data line 60 and the gate line 43.
[0013] In addition, a plurality of pixel electrodes 70a and
705, which are electrically connected to the drain electrode 55
through a drain contact hole 67, and a plurality of common
electrodes 49a and 495 are formed in the pixel region “P”.
The common electrodes 49a and 495 are alternately arranged
with the pixel electrodes 70a and 7054 and extend from the
common line 47.

[0014] Unfortunately, since a single domain is generated in
one pixel region, there are color shift problems at upper-right,
upper-left, lower-right and lower-left sides. Particularly, a
yellow color shift problem is strongly generated at the upper-
left side, i.e., 10 o’clock direction, and a blue color shift
problem is strongly generated at the upper-right side, i.e., 2
o’clock direction.

[0015] To resolve the above color shift problems, an array
substrate, where a center of each of the pixel and common
electrodes is bent such that the array substrate has a double-
domain structure, is introduced.

[0016] FIGS. 4A and 4B are schematic views for illustrat-
ing an array substrate having a double-domain structure.
FIGS. 4A and 4B show a common electrode 80, a pixel
electrode 83, a rubbing direction “rb”, a first polarizing axis
“POL1” and a second polarizing axis “POL2” of polarizing
plates, and a director of liquid crystal molecules 90 at a low
gray level. The common and pixel electrodes 80 and 83 are
symmetrically bent at a center such that a double-domain
structure is generated at one pixel region “P”. As a result, a
color shift problem is prevented by a counterbalance of
domains.

[0017] In more detail, when the rubbing direction “rb” is
parallel to one of the first and second polarizing axis “POL1”
and “POL2”, which are perpendicular to each other, a director
of'the liquid crystal molecule 90 at the first domain “D1” and
a director of the liquid crystal molecule 90 at the second
domain “D2” are perfectly symmetric to each other, as shown
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FIG. 4B showing a schematic view of a full white mode. As a
result, a color shift problem is prevented.

[0018] However, as shown in FIG. 4A showing a schematic
view of a low gray level mode, a director of the liquid crystal
molecule 90 at a first domain “D1” and a director of the liquid
crystal molecule 90 at a second domain “D2” is imperfectly
symmetric to each other such that a counterbalance of the
domains “D1” and “D2” is also imperfect. As a result, a color
shift problem is still generated.

[0019] Inaddition, since a boundary of the first and second
domains “D1” and “D2” is positioned in the pixel region “P”,
a light leakage problem is generated. When a light-shielding
element, e.g., a black matrix, is formed to prevent the light
leakage problem, an aperture ratio is decreased.

SUMMARY OF THE INVENTION

[0020] Accordingly, the present invention is directed to an
array substrate for an IPS mode LCD device that substantially
obviates one or more of the problems due to limitations and
disadvantages of the related art.

[0021] 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
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0022] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, an array substrate for an in-
plane switching mode liquid crystal display device includes a
gate line on a substrate including a pixel region, the pixel
region including a first domain at a lower side with respect to
the gate line and a second domain at an upper side with
respect to the gate line; a data line crossing the gate line; a thin
film transistor in the pixel region and at a crossing portion of
the gate and data lines; a plurality of first pixel electrodes in
the first domain; a plurality of second pixel electrodes in the
second domain, the plurality of first pixel electrodes and
plurality of second pixel electrodes sharing the thin film tran-
sistor; a plurality of first common electrodes in the first
domain and alternately arranged with the plurality of first
pixel electrodes; and a plurality of second common electrodes
in the second domain and alternately arranged with the plu-
rality of second pixel electrodes.

[0023] Inanother aspect of the present invention, a method
of fabricating an array substrate for an in-plane switching
mode liquid crystal display device includes forming a gate
line, a first common line and a second common line on a
substrate having a pixel region, the gate line disposed
between the first and second common lines; forming a data
line over the gate line, the first and second common lines, the
data line crossing the first and second common line to define
first and second domains in the pixel region, respectively;
forming a thin film transistor in the pixel region and at a
crossing portion of the gate line and the data line; forming a
plurality of first pixel electrodes in the first domain, a plurality
of'second pixel electrodes in the second domain, a plurality of
first common electrodes in the first domain, and a plurality of
second common electrodes in the second domain, wherein the
plurality of first pixel electrodes and plurality of first pixel
electrodes share the thin film transistor, and wherein the plu-
rality of first common electrodes are alternately arranged with
the plurality of first pixel electrodes, and the plurality of
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second common electrodes are alternately arranged with the
plurality of second pixel electrodes.

[0024] Ttis 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

[0025] 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 invention.
[0026] FIG.1isacross-sectional view of an IPS mode LCD
device according to the related art.

[0027] FIGS.2A and 2B are cross-sectional views showing
turned on/off conditions of an IPS mode LCD device accord-
ing to the related art.

[0028] FIG. 3 is a plane-view showing one pixel region of
an array substrate for an IPS mode LCD device according to
the related art.

[0029] FIGS. 4A and 4B are schematic views for illustrat-
ing an array substrate having a double-domain structure.
[0030] FIG. 5 is a schematic plane-view showing a part of
an array substrate for an IPS mode LCD device according to
the present invention.

[0031] FIG. 61is a cross-sectional view taken along the line
VI-VI of FIG. 5.

[0032] FIG. 7is a cross-sectional view taken along the line
VII-VII of FIG. 5.

[0033] FIG. 8 is a schematic view showing common elec-
trodes, pixel electrodes and a gate line of an array substrate for
an IPS mode LCD device according to the present invention.
[0034] FIGS. 9A to 9F are cross-sectional view showing a
fabricating process of a portion taken along the line VI-VI of
FIG. 5.

[0035] FIGS.10A to 10F are cross-sectional view showing
a fabricating process of a portion taken along the line VII-VII
of FIG. 5.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0036] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0037] FIG. 5 is a schematic plane-view showing a part of
an array substrate for an IPS mode LCD device according to
the present invention.

[0038] As shown in FIG. 5, a gate line 103 and a data line
135 are formed on a substrate 101. The gate line 103 extends
along a direction, e.g., a horizontal direction, and the data line
135 crosses the gate line 103. The data line 135 has a bent
portion over the gate line 103. In other word, the data line 135
has a zigzag shape.

[0039] First and second common lines 1094 and 1095 are
disposed at the same layer as the gate line 103. The first and
second common line 109a and 1095 cross the data line 135 to
define a pixel region “P”. The pixel region “P” is divided into
afirst domain “D1” and a second domain “D2” with respect to
the gate line 103. Namely, the gate line 103 extends across a
center of the pixel region “P”, and the first and second com-
mon lines 109a and 1095 are respectively disposed at an end
of'the first and second domains “D1” and “D2”. Namely, the
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first and second common lines 109a and 1095 are respectively
disposed at opposite end of the pixel region “P”. An alignment
layer (not shown) in the first domain “D1” and the second
domain “D2” is rubbed along different direction such that
liquid crystal molecules in the first domain “D1” and the
second domain “D2” have a difference in an initial arrange-
ment. As a result, a boundary of the first domain “D1” and the
second domain “D2” is disposed over the gate line 103.
Namely, since the boundary of the first domain “D1” and the
second domain “D2”, which share the TFT “Tr” is disposed
over the gate line 103, a light-shielding element for shielding
a light leakage through the boundary is not required. Accord-
ingly, decrease of an aperture ratio is prevented.

[0040] In addition, since the domains in one pixel region
and the domains in adjacent pixel region have different
domain arrangements, the color shift problem is further pre-
vented. Namely, a first pixel region including the first domain
“D1” at an upper side and the second domain “D2” at a lower
side and a second pixel region including the first domain “D1”
at a lower side and the second domain “D2” at an upper side
are alternately arranged with each other along a direction of
the data line 135. In other word, two first domains “D1” and
two second domains “D2” are alternately arranged with each
other along the direction of the data line 135.

[0041] There are a plurality of first pixel electrodes 170a
and a plurality of first common electrodes 173« in the first
domain “D1”, and there are a plurality of second pixel elec-
trodes 1705 and a plurality of second common electrodes
1735 in the second domain “D2”. The first pixel electrodes
170a in the first domain “D1” and the second pixel electrodes
1705 in the second domain “D2” share the TFT “Tr”. The first
pixel electrodes 170a, which are spaced apart from each
other, and the first common electrodes 173a, which are
spaced apart from each other, are parallel to the data line 135,
while the second pixel electrodes 1705, which are spaced
apart from each other, and the second common electrodes
173b, which are spaced apart from each other, cross the data
line 135.

[0042] Ineach pixel region “P”, a thin film transistor (TFT)
“Tr” is formed at a crossing portion of the gate line 103 and
the data line 135. The TFT “Tr” includes a gate electrode 106,
a gate insulating layer (not shown), a semiconductor layer
(not shown), a source electrode 138 and a drain electrode 141.
The gate line 106 and the source electrode 138 respectively
extend from the gate line 103 and the data line 135 such that
the TFT “Tr” is electrically connected to the gate and data
lines 103 and 135. The drain electrode 141 is spaced apart
from the source electrode 138.

[0043] In the first domain “D1”, a first auxiliary common
pattern 111a, which extends from the first common line 109a,
is formed along edges of the first domain “D1”. In other word,
the first auxiliary common pattern 111a forms a rectangular
shape with the first common line 109a such that the first
domain “D1” is surrounded by the first auxiliary common
pattern 111a and the first common line 109a. The drain elec-
trode 141 extends to overlap a portion of the first auxiliary
common pattern 111a, which is parallel to the gate line 103,
such that a first storage capacitor “StgC1” is formed. Namely,
the overlapped portion of the first auxiliary common pattern
111a serves as a first storage electrode of the first storage
capacitor “StgC1”, and the overlapped portion of the drain
electrode 141 serves as a second storage electrode of the first
storage capacitor “StgC1”.
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[0044] In addition, a second auxiliary common pattern
172a, which contacts the first common line 109a through a
first common contact hole 166a and overlaps the first com-
mon line 109q, is formed in the first domain “D1”. Namely,
the second auxiliary common pattern 172a extends to be
parallel to the first common line 1094. The plurality of first
common electrodes 173a are branched from the second aux-
iliary common pattern 172a to be parallel to the data line 135.
[0045] Furthermore, a first auxiliary pixel pattern 168a,
which contacts the drain electrode 141 through a drain con-
tacthole 165, is formed in the first domain “D1”. The plurality
of first pixel electrodes 170a are branched from the first
auxiliary pixel pattern 186a to be parallel to the data line 135.
The plurality of first pixel electrodes 170a are alternately
arranged with and parallel to the plurality of first common
electrodes 173a.

[0046] In the second domain “D2”, a third auxiliary com-
mon pattern 1115, which extends from the second common
line 10954 to the gate line 103 and forms a “C” shape with the
second common line 1095, is formed. Namely, the third aux-
iliary common pattern 1115 extends to the gate line 103 and
is bent to be parallel to the gate line 103. The third auxiliary
common pattern 1115 serves as a third storage electrode of a
second storage capacitor “StgC2”.

[0047] In addition, a second auxiliary pixel pattern 1685
extending from the first auxiliary pixel pattern 168a, which
contacts the drain electrode 141, is formed. The second aux-
iliary pixel pattern 1685 corresponds to the third auxiliary
common pattern 1115. Namely, the second auxiliary pixel
pattern 1685 overlaps the third auxiliary common pattern
1115 and serves as a fourth storage electrode of the second
storage capacitor “StgC2”. The third auxiliary common pat-
tern 1114 and the second auxiliary pixel pattern 1685 forms
the second storage capacitor “StgC2”. The plurality of second
pixel electrodes 1705 are branched from the second auxiliary
pixel pattern 168b. The plurality of second pixel electrodes
17054 cross the data line 135. For example, the plurality of
second pixel electrodes 1705 in the second domain “D2” are
perpendicular to the plurality of first pixel electrodes 170a in
the first domain “D1”. The first plurality of pixel electrodes
170q is substantially parallel to the data line 135, while the
plurality of second pixel electrodes 173a is substantially per-
pendicular to the data line 135.

[0048] Furthermore, a fourth auxiliary common pattern
1724 is formed in the second domain “D2”. The fourth aux-
iliary common pattern 1725 contacts the second common line
1095 through a second common contact hole 1665 and
extends to be parallel to the data line 135. The fourth auxiliary
common pattern 1725 is disposed at one side of the second
domain “D2”. As a result, the fourth auxiliary common pat-
tern 1724 faces the third auxiliary common pattern 11154. The
plurality of second common electrodes 1736 are branched
from the fourth auxiliary common pattern 1726 and alter-
nately arranged with the plurality of second pixel electrodes
1706b.

[0049] The first common line 109a between the first
domains “D1” of adjacent two pixel regions “P” is parallel to
the gate line 103, while the second common line 1095
between the second domains “D2” of adjacent two pixel
regions “P” is oblique to the gate line 103. The first common
line 1095 has a straight line shape, while the second common
line 1095 has a stair shape.

[0050] In the array substrate for the IPS mode LCD device
according to the present invention having the above arrange-
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ment, a director of liquid crystal molecules driven by a hori-
zontal electric field between the first pixel electrodes 170a
and the first common electrodes 1734 is always perpendicular
to adirector of liquid crystal molecules driven by a horizontal
electric field between the second pixel electrodes 1705 and
the second common electrodes 1735 regardless of a driving
voltage. As a result, a color shift problem is prevented at
whole gray levels.

[0051] In addition, since the same domains are disposed at
both side of each of the first and second common lines 1094
and 1095, one boundary of the first and second domains “D1”
and “D2” has a distance from adjacent another boundary
along the gate line 130. When the array substrate according to
the present invention has the same size of the pixel region “P”
and the same number of the pixel regions “P” as the related art
array substrate, the number of the boundary of the first and
second domains “D1” and “D2” is halved. On the other hand,
the first and second domains “D1” and “D2” are differently
aligned by scan-type UV irradiating. Accordingly, an align-
ing process time for different alignment is reduced. More-
over, since the same domain in different pixel regions P is
continuous, a relatively low resolution UV irradiating appa-
ratus is enough. As a result, production costs are reduced.
[0052] Referring to FIG. 8, which is a schematic view
showing common electrodes, pixel electrodes and a gate line
of an array substrate for an IPS mode LCD device according
to the present invention, with FIG. 5, first and second polar-
izer (not shown), which are disposed at outer sides of the LCD
device, respectively have first and second polarizing axes
“Pol1” and “Pol2”. The first polarizing axis “Pol1” is sub-
stantially parallel to the gate line 103, while the second polar-
izing axis “Pol2” is substantially perpendicular to the gate
line 103. In this case, a first rubbing direction “rb1” in the first
domain “D1” is substantially parallel to the gate line 103,
while a second rubbing direction “rb2” in the second domain
“D2” is substantially perpendicular to the gate line 103.
Namely, the first and second rubbing directions “rb1” and
“rb2” are respectively parallel to the first and second polariz-
ing axes “Poll1” and “Pol2”.

[0053] As a result, with no voltage, a director of the liquid
crystal molecules 190 in the first domain “D1” and a director
oftheliquid crystal molecules 190 in the second domain “D2”
are respectively parallel to the first and second rubbing direc-
tions “rb1” and “rb2”. Since the initial arrangement of the
directors of the liquid crystal molecules 190 in the first and
second domains “D1” and “D2” are parallel to or perpendicu-
lar to the first and second polarizing axes “Pol1” and “Pol2”,
the LCD device has a black mode. In addition, since the first
and second rubbing directions “rb1” and “rb2” in the first and
second domains “D1” and “D2” are perpendicular to each
other, a color shift problem is not generated.

[0054] Moreover, since one of the first and second polariz-
ing axes “Pol1” and “Pol2” is parallel to the gate line 103, the
LCD device produces a maximum black image at a front
view. As a result, a contrast ratio of the LCD device is
improved.

[0055] FIG. 6 is a cross-sectional view taken along the line
VI-VI of FIG. 5, and FIG. 7 is a cross-sectional view taken
along the line VII-VII of FIG. 5. For convenience of expla-
nation, a switching region “TrA”, where the TFT as a switch-
ing element is formed, is defined.

[0056] Referringto FIGS. 6 and 7 with FIG. 5, the gate lines
103 having a straight line shape is formed on the substrate
101. The gate line 103 extends across a center of the pixel
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region “P”. The first and second common lines 1094 and 1095
are respectively disposed at opposite end of the pixel region
“P”. The first common line 1095 has a straight line shape,
while the second common line 1096 has a stair shape. In
addition, the gate electrode 106 extending from the gate line
103 is formed in the switching region “TrA”. Moreover, the
first auxiliary common pattern 111a, which extends from the
first common line 109a and forms a rectangular shape with
the first common line 109a, and the third auxiliary common
pattern 1115, which extends from the second common line
1095 and forms a “C” shape with the second common line
1095, are respectively formed in the first and second domains
“D1” and “D2”.

[0057] A gateinsulating layer 117 is formed on the gate line
103, the gate electrode 106, the first and second common lines
109a and 1095, and the first and third auxiliary common
patterns 111a¢ and 11165. For example, the gate insulating
layer 117 may be formed of an inorganic insulating material,
for example, silicon oxide or silicon nitride.

[0058] A semiconductor layer 120 including an active layer
120a and an ohmic contact layer 1204 is formed on the gate
insulating layer and in the switching region “TrA”. The active
layer 120a includes intrinsic amorphous silicon, and the
ohmic contact layer 1205 includes impurity-doped amor-
phous silicon.

[0059] The source electrode 138 and the drain electrode
141, which is spaced apart from the source electrode 138, are
formed on the semiconductor layer 120. The data line 135,
which crosses the gate line 103 to define the pixel region “P”,
is formed on the gate insulating layer 117. The data line 135
has a bent portion at a crossing portion of the gate line 103.
Namely, the data line 135 has a zigzag shape. The source
electrode 138 is connected to the data line 135. The drain
electrode 141 extends to overlap a portion of the first auxiliary
common pattern 111a. The overlapped portion of the first
auxiliary common pattern 111a, the overlapped portion of the
drain electrode 141 and the gate insulating layer 117 therebe-
tween constitute the first storage capacitor “StgC1”. The gate
electrode 103, the gate insulating layer 117, the semiconduc-
tor layer 120, the source electrode 138 and the drain electrode
141 constitute the TFT “Tr”. The TFT “Tr” is connected to the
gate and data lines 103 and 135.

[0060] A passivation layer 163 is formed on the data line
135 and the TFT “Tr”. The passivation layer 163 includes the
first and second common contact holes 166a and 1665, which
respectively expose the first and second common lines 109a
and 1095, and the drain contact hole 165 exposing the drain
electrode 141.

[0061] The second auxiliary common pattern 172a and the
first common electrodes 173a are formed on the passivation
layer 163 and in the first domain “D1”. Each of the second
auxiliary common pattern 172a and the first common elec-
trodes 173a is formed of a transparent conductive material,
for example, indium-tin-oxide (ITO) or indium-zinc-oxide
(IZO). The second auxiliary common pattern 172a contacts
the first common line 109« through the first common contact
hole 166a and overlaps the first common line 1094. The first
common electrodes 173a extend from the second auxiliary
common pattern 172a.

[0062] Inaddition, the first auxiliary pixel pattern 168 and
the first pixel electrodes 170a are formed on the passivation
layer 163 and in the first domain “D1”. The first auxiliary
pixel pattern 168a contacts the drain electrode 141 through
the drain contact hole 165. The first pixel electrodes 170a
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extend from the first auxiliary pixel pattern 168a and alter-
nately arranged with the first common electrodes 173a.
[0063] The second auxiliary pixel pattern 1684, the second
pixel electrodes 1705, the fourth auxiliary common pattern
1725, and the second common electrodes 1735 are formed on
the passivation layer 163 in the second domain “D2”. The
second auxiliary pixel pattern 1685 is connected to the first
auxiliary pixel pattern 168a and overlaps the third auxiliary
common pattern 1115. The overlapped portion of the third
auxiliary common pattern 1115, and the overlapped portion
of the second auxiliary pixel pattern 1685, and the gate insu-
lating layer 117 and the passivation layer 163 therebetween
constitute the second storage capacitor “StgC2”. The second
pixel electrodes 1705 extends from the second auxiliary pixel
pattern 1685 and perpendicular to the first pixel electrodes
170q in the first domain “D1”. The fourth auxiliary common
pattern 1725 contacts the second common line 1095 through
the second common contact hole 1665 and faces the third
auxiliary common pattern 1115. The second common elec-
trodes 17356 extend from the fourth auxiliary common pattern
172b and are alternately arranged with the second pixel elec-
trodes 17056. For example, the second common auxiliary pat-
tern 17254, the first common electrodes 173a, the first auxil-
iary pixel pattern 168a, the first pixel electrodes 170a, the
second auxiliary pixel pattern 1685, the second pixel elec-
trodes 1705, the fourth auxiliary common pattern 1725 and
the second common electrodes 1735 may be formed of the
same material.

[0064] An alignment layer 180 is formed on the first and
second pixel electrodes 170a and 1705 and the first and sec-
ond common electrodes 173a and 1735. The alignment layer
180 in the first domain “D1” is aligned to be substantially
perpendicular to the gate line 103, while the alignment layer
180 in the second domain “D2” is aligned to be substantially
parallel to the gate line 103. The aligning process is per-
formed by a UV irradiating apparatus being capable of being
controlled in several micrometers. The alignment layer 180
has a plurality of functional groups on their surface. The
functional groups react with the UV to align along one direc-
tion.

[0065] Referring to FIGS. 9A to 9F and 10A to 10F with
FIG. 5, a fabricating process of an array substrate for an IPS
mode LCD device according to the present invention is
explained below. FIGS. 9A to 9F are cross-sectional view
showing a fabricating process of a portion taken along the line
VI-VI of FIG. 5, and FIGS. 10A to 10F are cross-sectional
view showing a fabricating process of a portion taken along
the line VII-VII of FIG. 5.

[0066] As shown in FIGS. 9A and 10A with FIG. 5, a first
metal layer (not shown) is formed on a substrate 101 by
depositing a first metallic material. The first metallic material
may include one of aluminum (Al), Al alloy (AINd), copper
(Cu), Cu alloy, chromium (Cr) and molybdenum (Mo). The
first metal layer is patterned to form the gate line 103 along
one direction and the gate electrode 106 connected to the gate
line 103. The gate electrode 106 is disposed in the switching
region “TrA”. At the same time, the first and second common
lines 1094 and 1095 at boundaries of the pixel region “P”, the
first auxiliary common pattern 111a and the third auxiliary
common pattern 1115 are formed on the substrate 101. The
first and second common lines 109a and 1095 are alternately
arranged with each other and respectively have a straight line
shape and a stair shape. The first auxiliary common pattern
111a extends from the first common line 1094 and is disposed
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in the first domain “D1”. The third auxiliary common pattern
1115 extends from the second common line 1095 and is
disposed in the second domain “D2”.

[0067] Next, asshowninFIGS. 9B and 10B with FIG. 5, the
gate insulating layer 117 is formed on the gate line 103, the
gate electrode 106, the first and second common lines 109a
and 1095, and the first and third auxiliary common patterns
111a and 111654 by depositing an inorganic insulating mate-
rial, for example, silicon oxide or silicon nitride.

[0068] Next, an intrinsic amorphous silicon layer (not
shown), an impurity-doped amorphous silicon layer (not
shown), and a second metal layer (not shown) are sequentially
formed on the gate insulating layer 117 by depositing intrin-
sic amorphous silicon, impurity-doped amorphous silicon,
and a second metallic material. The an intrinsic amorphous
silicon layer (not shown), an impurity-doped amorphous sili-
con layer(not shown), and a second metal layer (not shown)
are patterned using a refractive exposing method or a half-
tone exposing method to form the active layer 120a of intrin-
sic amorphous silicon, the ohmic contact layer 1205 of impu-
rity-doped amorphous silicon and the source and drain
electrodes 138 and 141 of the second metallic material. For
example, the second metallic material may include one of
aluminum (Al), Al alloy (AINd), copper (Cu), Cu alloy, chro-
mium (Cr) and molybdenum (Mo). The active layer 120a and
the ohmic contact layer 1206 constitute the semiconductor
layer 120. At the same time, the data line 135, which crosses
the first and second common lines 1092 and 1095 to define the
pixel region “P” and is connected to the source electrode 138,
is formed on the gate insulating layer 117. The data line 135
has a bent portion at a crossing portion with the gate line 103.
Namely, the date line 130 has a zigzag shape. The drain
electrode 141 extends to overlap a portion of the first auxiliary
common pattern 111a. The overlapped portion of the first
auxiliary common pattern 111a, the overlapped portion of the
drain electrode 141 and the gate insulating layer 117 therebe-
tween constitute the first storage capacitor “StgC1”.

[0069] Because of the refractive exposing method or the
half-tone exposing method, there are first and second dummy
patterns 121a and 1215 respectively from the impurity-doped
amorphous silicon layer and the intrinsic amorphous silicon
layer. However, when the semiconductor layer 120 and the
source and drain electrodes 138 and 141 are formed by dif-
ferent mask process, the first and second dummy patterns
1214 and 1215 are not formed.

[0070] Next, as showninFIGS.9C and 10C with FIG. 5, the
passivation layer 163 is formed on the data line 135 and the
source and drain electrodes 138 and 141 by depositing an
inorganic insulating material, for example, silicon oxide or
silicon nitride. Then, the passivation layer 163 is patterned by
a mask process to form the first and second common contact
holes 166a and 1665, which respectively expose the first and
second common lines 1094 and 1095, and the drain contact
hole 165 exposing the drain electrode 141.

[0071] Next, as shown in FIGS. 9D and 10D with FIG. 5, a
transparent conductive material layer (not shown) is formed
on the passivation layer 163 by depositing a transparent con-
ductive material, for example, ITO or IZO. The transparent
conductive material layer is patterned to form the second and
fourth auxiliary common patterns 172a and 1725, the firstand
second auxiliary pixel patterns 168a and 1685, the first and
second common electrodes 173a and 1735 and the first and
second pixel electrodes 170a and 17056. The second and
fourth auxiliary common patterns 172a and 172, the firstand
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second auxiliary pixel patterns 168a and 1685, the first and
second common electrodes 173a and 1735 and the first and
second pixel electrodes 170a and 1705 respectively have the
above explained plane-shapes. The first auxiliary pixel pat-
tern 168a contacts the drain electrode 141 through the drain
contact hole 165. The second auxiliary common pattern 172a
contacts the first common line 1094 through the first common
contact hole 1664, and he fourth auxiliary common pattern
172b contacts the second common line 1094 through the
second common contact hole 1664.

[0072] Next, as shownin FIGS. 9E and 10E with FIG. 5, the
alignment layer 180 is formed on the first and second pixel
electrodes 170a and 1705 and the first and second common
electrodes 173a and 1735 by coating a polymeric material.
The polymeric material has a plurality of functional groups,
which react with the UV to align along one direction, on their
surface. For example, the polymeric material may include
polyimide.

[0073] Next, the alignment layer 180 in the first domain
“D1” is aligned along the first rubbing direction “rb1”, which
is substantially perpendicular to the gate line 103, using the
UV irradiating apparatus (not shown). (first aligning process)
As aresult, the function groups of the alignment layer 180 in
the first domain “D1” is aligned along the first rubbing direc-
tion “rb1” such that a director of the liquid crystal molecules
190 in the first domain “D1” is initially arranged along the
first rubbing direction “rb1”.

[0074] Next, as shown in FIGS. 9F and 10F with FIG. 5, the
alignment layer 180 in the second domain “D2” is aligned
along the second rubbing direction “rb2”, which is perpen-
dicular to the first rubbing direction “rb1”, using the UV
irradiating apparatus (not shown). (second aligning process)
As aresult, the function groups of the alignment layer 180 in
the second domain “D2” is aligned along the second rubbing
direction “rb2” such that a director of the liquid crystal mol-
ecules 190 in the second domain “D2” is initially arranged
along the second rubbing direction “rb2”.

[0075] Next, although not shown, a polarizing plate, which
has a polarizing axis being parallel or perpendicular to the
gate line 103, may be formed on an outer side of the substrate
101.

[0076] In the present invention, since the director of the
liquid crystal molecules in one domain is perpendicular to
that in the other domain irrespective of applied voltages, a
color shift problem is prevented.

[0077] In addition, since the domains in one pixel region
and the domains in adjacent pixel region have different
domain arrangements, the color shift problem is further pre-
vented.

[0078] Moreover, since aboundary of domains overlaps the
gate line, decrease of an aperture ratio is prevented.

[0079] It will be apparent to those skilled in the art that
various modifications and variations can be made in 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 pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:
1. An array substrate for an in-plane switching mode liquid
crystal display device, comprising:
a gate line on a substrate including a pixel region, the pixel
region including a first domain at a lower side with
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respect to the gate line and a second domain at an upper
side with respect to the gate line;

a data line crossing the gate line;

a thin film transistor in the pixel region and at a crossing
portion of the gate and data lines;

a plurality of first pixel electrodes in the first domain;

a plurality of second pixel electrodes in the second domain,
the plurality of first pixel electrodes and plurality of
second pixel electrodes sharing the thin film transistor;

a plurality of first common electrodes in the first domain
and alternately arranged with the plurality of first pixel
electrodes; and

a plurality of second common electrodes in the second
domain and alternately arranged with the plurality of
second pixel electrodes.

2. The array substrate according to claim 1, further com-

prising:

a first common line extending to cross the data line; and

a second common line extending to cross the data line,

wherein the gate line is disposed between the first and
second common lines, and a region between the first
common line and the gate line is defined by the first
domain, and a region between the second common line
and the gate line is defined by the second domain.

3. The array substrate according to claim 2, wherein the
plurality of first common electrodes are connected to the first
common line, and the plurality of second common electrodes
are connected to the second common line.

4. The array substrate according to claim 2, wherein the
first common line has a straight line shape along the gate line,
and the second common line has a stair shape along the gate
line.

5. The array substrate according to claim 2, further com-
prising:

a first auxiliary common pattern in the first domain and

extending from the first common line;

a second auxiliary common pattern in the first domain and
overlapping the first common line, the second auxiliary
common pattern disposed at a different layer from the
first common line and contacting the first common line;

a first auxiliary pixel pattern in the first domain and con-
nected to the thin film transistor;

a third auxiliary common pattern in the second domain and
extending from the second common line;

a fourth auxiliary common pattern in the second domain
and facing the third auxiliary common pattern, the fourth
auxiliary common pattern disposed at a different layer
from the second common line and contacting the second
common line; and

a second auxiliary pixel pattern in the second domain and
connected to the first auxiliary pixel pattern.

6. The array substrate according to claim 5, wherein the
first auxiliary common pattern with the first common line
forms a rectangular shape, and the third auxiliary common
pattern with second common line forms a C-shape.

7. The array substrate according to claim 5, wherein the
first auxiliary pixel pattern overlaps the first auxiliary com-
mon pattern, and the second auxiliary pattern overlaps the
third auxiliary common pattern.

8. The array substrate according to claim 5, wherein the
plurality of first pixel electrodes extend from the first auxil-
iary pixel pattern, and the plurality of second pixel electrodes
extend from the second auxiliary pixel pattern.
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9. The array substrate according to claim 5, wherein the
plurality of first common electrodes extend from the second
auxiliary common pattern, and the plurality of second com-
mon electrodes extend from the fourth auxiliary common
pattern.

10. The array substrate according to claim 1, further com-
prising:

a first alignment layer in the first domain and having a first

rubbing direction; and

a second alignment layer in the second domain and having

a second rubbing direction.

11. The array substrate according to claim 10, wherein the
first rubbing direction is substantially perpendicular to the
second rubbing direction.

12. The array substrate according to claim 11, wherein the
first rubbing direction is substantially perpendicular to the
gate line.

13. The array substrate according to claim 1, wherein the
plurality of first pixel electrodes are substantially perpendicu-
lar to the plurality of second pixel electrodes.

14. The array substrate according to claim 1, wherein the
data line has a bent portion at a crossing portion with the gate
line.

15. The array substrate according to claim 14, wherein the
plurality of first pixel electrodes are substantially parallel to
the data line in the first domain, and the plurality of second
pixel electrodes are oblique to the data line in the second
domain.

16. The array substrate according to claim 1, wherein two
first domains and two second domains are alternately
arranged with each other along the data line.

17. A method of fabricating an array substrate for an in-
plane switching mode liquid crystal display device, compris-
ing:

forming a gate line, a first common line and a second

common line on a substrate having a pixel region, the
gate line disposed between the first and second common
lines;

forming a data line over the gate line, the first and second

common lines, the data line crossing the first and second
common line to define first and second domains in the
pixel region, respectively;
forming a thin film transistor in the pixel region and at a
crossing portion of the gate line and the data line;

forming a plurality of first pixel electrodes in the first
domain, a plurality of second pixel electrodes in the
second domain, a plurality of first common electrodes in
the first domain, and a plurality of second common
electrodes in the second domain,
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wherein the plurality of first pixel electrodes and plurality
of first pixel electrodes share the thin film transistor, and
wherein the plurality of first common electrodes are
alternately arranged with the plurality of first pixel elec-
trodes, and the plurality of second common electrodes
are alternately arranged with the plurality of second
pixel electrodes.

18. The method according to claim 17, further comprising:

forming an alignment layer on the plurality of first pixel

electrodes, the plurality of second pixel electrodes, the
plurality of first common electrodes, and the plurality of
second common electrodes;

aligning a first portion of the alignment layer such that the

alignment layer in the first domain is aligned along a first
direction; and

aligning a second portion of the alignment layer such that

the alignment layer in the second domain is aligned
along a second direction.

19. The method according to claim 18, wherein the first
direction is substantially perpendicular to the second direc-
tion.

20. The method according to claim 19, wherein the first
direction is substantially perpendicular to the gate line.

21. The method according to claim 17, wherein the step of
forming the gate line, the first common line and the second
common lines includes forming a first auxiliary common
pattern in the first domain and extending from the first com-
mon line, and a third auxiliary common pattern in the second
domain and extending from the second common line.

22. The method according to claim 21, wherein the step of
forming the plurality of first pixel electrodes, the plurality of
second pixel electrodes, the plurality of first common elec-
trodes, and the plurality of second common electrodes
includes forming a second auxiliary common pattern in the
first domain and overlapping the first common line, a first
auxiliary pixel pattern in the first domain and connected to the
thin film transistor, a fourth auxiliary common pattern in the
second domain and facing the third auxiliary common pat-
tern, and a second auxiliary pixel pattern in the second
domain and connected to the first auxiliary pixel pattern,

wherein the second auxiliary common pattern is disposed

at a different layer from the first common line and con-
tacts the first common line, and the fourth auxiliary
common pattern is disposed at a different layer from the
second common line and contacts the second common
line.
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