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(57) ABSTRACT

A method of manufacturing an array substrate for an FFS
mode LCD device includes forming a gate line, a gate elec-
trode and a pixel electrode on a substrate; forming a gate
insulating layer; forming a data line, source and drain elec-
trodes, and a semiconductor layer on the gate insulating layer,
the drain electrode overlapping the pixel electrode; forming a
passivation layer on the data line, the source and drain elec-
trodes; forming a contact hole exposing the drain electrode
and the pixel electrode by patterning the passivation layer and
the gate insulating layer; and forming a common electrode
and a connection pattern on the passivation layer, wherein the
common electrode includes bar-shaped openings and a hole

(51) Imt.ClL corresponding to the contact hole, and the connection pattern
GO2F 1/1343 (2006.01) is disposed in the hole, is spaced apart from the common
GO2F 1/1362 (2006.01) electrode and contacts the drain electrode and the pixel.
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ARRAY SUBSTRATE FOR FRINGE FIELD
SWITCHING MODE LIQUID CRYSTAL
DISPLAY DEVICE

[0001] This application claims the benefit of Korean Patent
Application No. 10-2010-0059169 filed in Korea on Jun. 22,
2010, which is hereby incorporated by reference for all pur-
poses as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1.Field Of The Invention

[0003] The invention relates to a liquid crystal display
device, and more particularly, to an array substrate for a fringe
field switching (FFS) mode liquid crystal display (LCD)
device and a method of manufacturing the same.

[0004] 2. Discussion Of The Related Art

[0005] Generally, a 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.

[0006] 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 molecules due to
the optical anisotropy of the liquid crystal molecules, images
can be displayed by controlling the light transmittance of the
liquid crystal molecules.

[0007] Since the LCD device including thin film transistors
as a switching element, referred to as an active matrix LCD
(AM-LCD) device, has excellent characteristics of high reso-
lution and displaying moving images, the AM-LCD device
has been widely used.

[0008] 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 a thin film transistor, 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 electrode and the common electrode to have excellent
properties of transmittance and aperture ratio. However, since
the AM-LCD device uses a vertical electric field that is per-
pendicular to the substrates, the AM-LCD device has poor
viewing angles.

[0009] An in-plane switching (IPS) mode LCD device hav-
ing a wide viewing angle property has been suggested and
developed to resolve the above-mentioned limitations.

[0010] FIG. 1 is a cross-sectional view of a related art [PS
mode LCD device. As shown in FIG. 1, the IPS mode LCD
device includes an upper substrate 9 and a lower substrate 10
spaced apart from and facing each other. A liquid crystal layer
11 is interposed between the upper and lower substrates 9 and
10. A common electrode 17 and a pixel electrode 30 are
formed on the lower substrate 10. The common electrode 17
and the pixel electrode 30 may be disposed on the same level.
Liquid crystal molecules of the liquid crystal layer 11 are
driven by a horizontal electric field [, which is induced
between the common and pixel electrodes 17 and 30.
Although not shown in the figure, a color filter layer is formed
on the upper substrate 9. The upper substrate 9 including the
color filter layer may be referred to as a color filter layer. The
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lower substrate 10 including the common electrode 17 and the
pixel electrode 30 may be referred to as an array substrate.
[0011] FIGS.2A and 2B are cross-sectional views showing
turned on/off conditions, respectively, of a related art IPS
mode LCD device. As shown in FIG. 2A, when the voltage is
applied to the IPS mode LCD device, arrangement of liquid
crystal molecules 11a above the common electrode 17 and the
pixel electrode 30 is unchanged. However, liquid crystal mol-
ecules 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 115 are
arranged by the horizontal electric field L, the IPS mode LCD
device has a wide viewing angle property. For example, the
IPS mode LCD device has viewing angles of about 80 degrees
to about 85 degrees up and down and right and left without an
image inversion or a color inversion.

[0012] FIG. 2B shows a condition when the voltage is not
applied to the IPS mode LCD device. Because an electric field
is not induced between the common and pixel electrodes 17
and 30, the arrangement of liquid crystal molecules 11 of the
liquid crystal layer is not changed.

[0013] Therefore, the IPS mode LCD device has the
improved viewing angles.

[0014] However, the IPS mode LCD device has disadvan-
tages of low aperture ratio and transmittance. To improve the
aperture ratio and transmittance ofthe IPS mode LCD device,
a fringe field switching (FFS) mode LCD device has been
suggested.

[0015] FIG. 3 is a cross-sectional view of a pixel region of
an array substrate for a related art FFS mode LCD device.
[0016] As shown in FIG. 3, in the array substrate for the
related art FFS mode LCD device, a gate line (not shown) and
a data line 47, which cross each other to define a pixel region
P, are formed with a gate insulating layer 45 interposed ther-
ebetween. A thin film transistor Tr is formed at the pixel
region P and is connected to the gate line and the data line 47.
[0017] A pixel electrode 55 is formed at the pixel region P
on the gate insulating layer 45 and is connected to a drain
electrode 51 of the thin film transistor Tr. The pixel electrode
55 has a plate shape. Here, the pixel electrode 55 is formed on
the same layer as the data line 47, 1.e., the gate insulating layer
45 and is spaced apart from the data line 47 to prevent a short
circuit with the data line 47.

[0018] A passivation layer 60 is formed on the data line 47
and the pixel electrode 55 substantially all over. The passiva-
tion layer 60 is formed of an inorganic insulating material. A
common electrode 65 is formed on the passivation layer 60
substantially all over and includes openings oa corresponding
to the pixel region P. The openings oa has a bar shape and are
spaced apart from each other.

[0019] The array substrate for the related art FFS mode
LCD device having the above-mentioned structure is manu-
factured through 5 mask processes: forming a gate line (not
shown) and a gate electrode 43, forming a semiconductor
layer 46 including an active layer 464 and ohmic contact
layers 465, the data line 47, and source and drain electrodes
49 and 51, forming the pixel electrode 55, forming the passi-
vation layer 60 including a contact hole (not shown), and
forming the common electrode 65 including the openings oa.
[0020] The mask process, which means a photolitho-
graphic process, includes steps of forming a photoresist layer
after a material layer to be patterned is formed on a substrate,
exposing the photoresist layer to light through a photo-mask
which includes a light-blocking portion and a light-transmit-
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ting portion, developing the light-exposed photoresist layer to
thereby form a photoresist pattern, etching the material layer
using the photoresist pattern as an etching mask, and stripping
the photoresist pattern. Therefore, to perform one mask pro-
cess, many materials, process apparatuses and process time
for every step are needed.

[0021] Since each mask process includes many steps, the
manufacturing processes and costs are increased. Accord-
ingly, decreasing the mask processes has been tried to reduce
the manufacturing costs and increase the productivity.

SUMMARY OF THE INVENTION

[0022] Accordingly, the present invention is directed to an
array substrate fora fringe field switching mode liquid crystal
display device and a method of manufacturing the same that
substantially obviate 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
array substrate for a fringe field switching mode liquid crystal
display device and a method of manufacturing the same that
reduce the manufacturing processes, decrease the manufac-
turing costs, and improve the productivity.

[0024] 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. These and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0025] To achieve these and other advantages and in accor-
dance with the purpose of embodiments of the invention, as
embodied and broadly described, a method of manufacturing
an array substrate for a fringe field switching mode liquid
crystal display device includes forming a gate line, a gate
electrode and a pixel electrode on a substrate including a pixel
region defined thereon, the pixel electrode disposed in the
pixel region; forming a gate insulating layer on the gate line,
the gate electrode and the pixel electrode; forming a data line,
a source electrode, a drain electrode, and a semiconductor
layer on the gate insulating layer, the data line crossing the
gate line to define the pixel region, the semiconductor layer
disposed over the gate electrode, the source electrode and the
drain electrode spaced apart from each other over the semi-
conductor layer, the drain electrode overlapping the pixel
electrode; forming a passivation layer on the data line, the
source electrode and the drain electrode; forming a contact
hole exposing the drain electrode and the pixel electrode by
patterning the passivation layer and the gate insulating layer;
and forming a common electrode and a connection pattern on
the passivation layer, wherein the common electrode includes
bar-shaped openings in the pixel region and a hole corre-
sponding to the contact hole, and the connection pattern is
disposed in the hole, is spaced apart from the common elec-
trode and contacts the drain electrode and the pixel electrode.
[0026] Inanother aspect, an array substrate for a fringe field
switching mode liquid crystal display device includes a gate
line and a gate electrode on a substrate including a pixel
region defined thereon; a pixel electrode in the pixel region on
the substrate; a gate insulating layer on the gate line, the gate
electrode and the pixel electrode; a semiconductor layer, a
data line, a source electrode and a drain electrode on the gate
insulating layer, the semiconductor layer corresponding to
the gate electrode, the data line crossing the gate line to define
the pixel region, the source and drain electrodes spaced apart
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from each other over the semiconductor layer, the drain elec-
trode overlapping the pixel electrode; a passivation layer on
the data line, the source electrode and the drain electrode,
wherein the passivation layer and the gate insulating layerhas
a contact hole exposing the drain electrode and the pixel
electrode; and a common electrode and a connection pattern
on the passivation layer, wherein the common electrode
includes bar-shaped openings in the pixel region and a hole
corresponding to the contact hole, and the connection pattern
is disposed in the hole, is spaced apart from the common
electrode and contacts the drain electrode and the pixel elec-
trode.

[0027] Itisto beunderstood 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

[0028] 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. In
the drawings:

[0029] FIG. 1 is a cross-sectional view of a related art IPS
mode LCD device;

[0030] FIGS.2A and 2B are cross-sectional views showing
turned on/off conditions, respectively, of a related art IPS
mode LCD device;

[0031] FIG. 3is a cross-sectional view of a pixel region of
an array substrate for a related art FFS mode L.CD device;
[0032] FIGS. 4A to 4D are plan views of one pixel region of
an array substrate for an FFS mode LCD device in steps of a
method of fabricating the same according to an embodiment
of the invention; and

[0033] FIGS. 5A to 5K are cross-sectional views taken
along the line V-V of FIGS. 4A to 4D in steps of a method of
fabricating the FFS mode LCD device according to the
embodiment of the invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0034] Reference will now be made in detail to an exem-
plary embodiment of the invention, which is illustrated in the
accompanying drawings.

[0035] FIGS. 4A to 4D are plan views of one pixel region of
an array substrate for a fringe field switching (FFS) mode
liquid crystal display (LCD) device in steps of a method of
fabricating the same according to an embodiment of the
invention. FIGS. 5A to 5K are cross-sectional views taken
along the line V-V of FIGS. 4A to 4D in steps of a method of
fabricating the FFS mode LCD device according to the
embodiment of the invention.

[0036] InFIG.4A and FIG. 5A, a first transparent conduc-
tive material layer 103 is formed on a transparent substrate
101, and a first metallic layer 105 is formed on the first
transparent conductive material layer 103. The first transpar-
ent conductive material layer 103 may be formed of a trans-
parent conductive material such as indium tin oxide or indium
zine oxide. The first metallic layer 105 may be formed of a
first metallic material having relatively low resistivity, for
example, one or more of aluminum (Al), aluminum alloy such
as aluminum neodymium (AINd), copper (Cu), copper alloy,
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molybdenum (Mo), and molybdenum alloy such as molyb-
denum titanium (MoT1). The first metallic layer 105 may have
a single-layered structure or a multi-layered structure.

[0037] Next, photoresist is applied to the first metallic layer
105 to thereby form a first photoresist layer (not show). A first
mask (not shown), which includes a light-transmitting por-
tion, a half light-transmitting portion and a light-blocking
portion, is disposed over the first photoresist layer. The first
photoresist layer is exposed to light through the first mask and
is developed to thereby form a first photoresist pattern 191«
and a second photoresist pattern 1915. The first photoresist
pattern 191a corresponds to areas for forming a gate line and
a gate electrode and has a first thickness. The second photo-
resist pattern 1915 corresponds to an area for forming a pixel
electrode and has a second thickness which is thinner than the
first thickness.

[0038] InFIG. 4A and FIG. 5B, the first metallic layer 105
of FIG. 5A and the first transparent conductive material layer
103 of FIG. 5A are removed using the first and second pho-
toresist patterns 191¢ and 1915 as an etching mask to thereby
form a gate line 107, a gate electrode 108, a pixel electrode
112 and a dummy metallic pattern 106. Each of the gate line
107 and the gate electrode 108 includes a lower layer 108a of
the transparent conductive material and an upper layer 1085
of the metallic material. The gate line 107 is formed at the
border of a pixel region P along one direction. The pixel
electrode 112 and the dummy metallic pattern 106 are spaced
apart from the gate line 107 and the gate electrode 108 and are
disposed at the pixel region P. The pixel electrode 112 has a
plate shape and includes the transparent conductive material.
The dummy metallic pattern 106 is disposed on the pixel
electrode 112 and includes the metallic material.

[0039] In FIG. 4A and FIG. 5C, an ashing process is per-
formed to thereby remove the second photoresist pattern 1915
of FIG. 5B and expose the dummy metallic pattern 106. Here,
the first photoresist pattern 191a still remains on the gate line
107 and the gate electrode 108. At this time, the first photo-
resist pattern 191a also is partially removed by the ashing
process, and the first thickness of the first photoresist pattern
191aq is reduced.

[0040] InFIG.4A and FIG. 5D, the dummy metallic pattern
106 of FIG. 5C, which is exposed by removing the second
photoresist pattern 1915 of FIG. 5B, is etched and removed to
thereby expose the pixel electrode 112.

[0041] Next, in FIG. 4B and FIG. SE, a stripping process is
performed, and the first photoresist pattern 191a of FIG. 5D is
removed to thereby expose the gate line 107 and the gate
electrode 108.

[0042] Then, a gate insulating layer 115 is formed on a
substantially entire surface of the substrate 101 including the
gate line 107, the gate electrode 108 and the pixel electrode
112, and an intrinsic amorphous silicon layer 116 and an
impurity-doped amorphous silicon layer 117 are formed on
the gate insulating layer 115. The gate insulating layer 115
may be formed by depositing an inorganic insulating mate-
rial, for example, silicon oxide (SiO,) or silicon nitride
(SiNx), in a chemical vapor deposition (CVD) apparatus. The
intrinsic amorphous silicon layer 116 and the impurity-doped
amorphous silicon layer 117 may be formed by depositing
intrinsic amorphous silicon and impurity-doped amorphous
silicon in the CVD apparatus, respectively. That is, the gate
insulating layer 115, the intrinsic amorphous silicon layer 116
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and the impurity-doped amorphous silicon layer 117 may be
sequentially formed in the same CVD apparatus by using
different source gases.

[0043] Next, a second metallic layer 124 is formed on the
impurity-doped amorphous silicon layer 117 by depositing a
second metallic material a sputtering apparatus (not shown).
The second metallic material may be one or more of alumi-
num (Al), aluminum alloy such as aluminum neodymium
(AINd), copper (Cu), copper alloy, molybdenum (Mo),
molybdenum alloy such as molybdenum titanium (MoTi),
and chromium (Cr). The second metallic layer 124 may have
a single-layered structure or a multi-layered structure.

[0044] InFIG. 4B and FIG. 5F, photoresist is applied to the
second metalliclayer 124 of FIG. 5E to thereby form a second
photoresist layer (not shown). A second mask (not shown),
which includes a light-transmitting portion, a half light-trans-
mitting portion and a light-blocking portion, is disposed over
the second photoresist layer. The second photoresist layer is
exposed to light through the second mask and is developed to
thereby form a third photoresist pattern 193¢ and a fourth
photoresist pattern 1934. The third photoresist pattern 193a
has a third thickness, and the fourth photoresist pattern 1935
has a fourth thickness thinner than the third thickness.

[0045] Then, the second metallic layer 124 of FIG. SE, the
impurity-doped amorphous silicon layer 117 of FIG. 5E, and
the intrinsic amorphous silicon layer 116 of FIG. 5E are
etched using the third and fourth photoresist patterns 193a
and 1935 as an etching mask to thereby form a source drain
pattern 125, an impurity-doped amorphous silicon pattern
115, and an active layer 120a corresponding to the gate elec-
trode 108 at an area for forming a thin film transistor. Simul-
taneously, a data line 130 is formed on the gate insulating
layer 115. The data line 130 crosses the gate line 107 to define
the pixel region P. Here, first and second dummy patterns
121a and 1215 of the intrinsic amorphous silicon and the
impurity-doped amorphous silicon are formed between the
data line 130 and the gate insulating layer 115. The first and
second dummy patterns 121a and 1215 completely overlap
and have the same shape as the data line 130.

[0046] In FIG. 4B and FIG. 5G, an ashing process is per-
formed to thereby remove the fourth photoresist pattern 1935
of FIG. 5F having the fourth thickness and expose a central
portion of the source drain pattern 125. Here, the third pho-
toresist pattern 193a still remains on the source drain pattern
125. At this time, the third photoresist pattern 193a also is
partially removed by the ashing process, and the third thick-
ness of the third photoresist pattern 193a is reduced.

[0047] Next, in FIG. 4B and FIG. 5H, the source drain
pattern 125 of FIG. 5G, which is exposed by removing the
fourth photoresist pattern 1935 of FIG. 5F, and the impurity-
doped amorphous silicon pattern 119 of FIG. 5G are dry-
etched and removed by using the third photoresist pattern
1934 as an etching mask, thereby forming source and drain
electrodes 133 and 136 and ohmic contact layers 1205, The
source and drain electrodes 133 and 136 are spaced apart from
each other. The ohmic contact layers 1205 have the same
shape as the source and drain electrodes 133 and 136. The
active layer 1204 and the ohmic contact layers 1205 consti-
tute a semiconductor layer 120.

[0048] Here, an end of the drain electrode 136 overlaps the
pixel electrode 112 with the gate insulating layer 115 and the
semiconductor layer 120 therebetween.
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[0049] The gate electrode 108, the gate insulating layer
115, the semiconductor layer 120, and the source and drain
electrodes 133 and 136 form a thin film transistor Tr, a switch-
ing element.

[0050] In FIG. 4B and FIG. 5], a stripping process is per-
formed, and the third photoresist pattern 193a of FIG. 5H are
removed to thereby expose the data line 130 and the source
and drain electrodes 133 and 136.

[0051] In FIG. 4C and FIG. 5J, a passivation layer 140 is
formed on a substantially entire surface of the substrate 101
including the thin film transistor Tr and the data line 130 by
depositing an inorganic insulating material, for example, sili-
con oxide (SiO2) or silicon nitride (SiNx) or applying an
organic insulating material, for example, benzocyclobutene
(BCB) or photo acryl.

[0052] Next, the passivation layer 140 and the gate insulat-
ing layer 115 are patterned through a mask process to thereby
form a contact hole 143 that exposes parts of the drain elec-
trode 136 and the pixel electrode 112. The contact hole 143
exposes top surfaces of the drain electrode 136 and the pixel
electrode 112 and also exposes side surface of the drain
electrode 136 and the semiconductor layer 120.

[0053] In FIG. 4D and FIG. 5K, a second transparent con-
ductive material layer (not shown) is formed on the passiva-
tion layer 140 having the contact hole 143. The second trans-
parent conductive material layer may be formed by
depositing indium tin oxide (ITO) or indium zinc oxide
(120).

[0054] Then, the second transparent conductive material
layer is patterned through a mask process to thereby form a
common electrode 160 and a connection pattern 167. The
common electrode 160 overlaps the pixel electrode 112 and
has openings oa in the pixel region P and a hole hl correspond-
ing to the contact hole 143. The common electrode 160 also
overlaps the gate line 107 and the data line 130. The openings
oa have a bar shape and are spaced apart from each other. The
hole hl has a larger size than the contact hole 143. The con-
nection pattern 167 is larger than the contact hole 143 and
smaller than the hole hl, so that the connection pattern 167 is
disposed in the hole hl and is spaced apart from the common
electrode 160. The connection pattern 167 contacts the drain
electrode 136 and the pixel electrode 112 and electrically
connects the drain electrode 136 and the pixel electrode 112.
[0055] Accordingly, the array substrate for the FFS mode
LCD device according to the present invention is completed.
[0056] The array substrate for the FFS mode LCD device
according to the present invention has the following technical
features. The pixel electrode 112 in the pixel region P has a
plate shape. The pixel electrode 112 is formed under the gate
insulating layer 115 and contacts the substrate 101. The drain
electrode 136 overlaps the pixel electrode 112, and the pas-
sivation layer 140 has the contact hole 143 exposing the drain
electrode 136 and the pixel electrode 112 with the gate insu-
lating layer 115. The common electrode 160 on the passiva-
tion layer 140 includes the bar-shaped openings oa corre-
sponding to the pixel region P and the hole hl corresponding
to the contact hole 143. The connection pattern 167 is larger
than the contact hole 143 and smaller than the hole hl and is
disposed in the hole hl. The connection pattern 167 contacts
the drain electrode 136 and the pixel electrode 112.

[0057] Additionally, in the array substrate for the FFS mode
LCD device according to the present invention, the thin film
transistor Tr including the gate electrode 108, the gate insu-
lating layer 115, the semiconductor layer 120, and the source
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and drain electrodes 133 and 136 is formed at the pixel region
P. The gate line 107 including at least two layers is connected
to the gate electrode 108 of the thin film transistor Tr, and the
data line 130 connected to the source electrode 133 of the thin
film transistor Tr crosses the gate line with the gate insulating
layer 115 therebetween.

[0058] Meanwhile, in the array substrate for the FFS mode
LCD device according to the present invention, the openings
oa of the common electrode 160 having the bar shape are
straight, for example. The openings oa of the common elec-
trode 160 may be bent and symmetric with respect to a sup-
posed horizontal line parallel to the gate line 107 and crossing
a central portion of the pixel region P. At this time, the data
line 130 also may be bent corresponding to the central portion
of the pixel region P to thereby form a zigzag shape in a
display region of the device.

[0059] The array substrate for the FFS mode LCD device
according to the present invention is manufactured through
four mask processes. Therefore, the productivity per unit time
is increased due to a decrease of the manufacturing processes.
The materials and the apparatuses for manufacturing the
array substrate are minimized, and the manufacturing costs
are decreased.

[0060] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spiritor 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.

1-5. (canceled)

6. An array substrate for a fringe field switching mode
liquid crystal display device, comprising.

a gate line and a gate electrode on a substrate including a

pixel region defined thereon;

a pixel electrode in the pixel region on the substrate;

a gate insulating layer on the gate line, the gate electrode

and the pixel electrode;

asemiconductor layer, a data line, a source electrode and a

drain electrode on the gate insulating layer, the semicon-
ductor layer corresponding to the gate electrode, the data
line crossing the gate line to define the pixel region, the
source and drain electrodes spaced apart from each other
over the semiconductor layer, the drain electrode over-
lapping the pixel electrode;

apassivation layer on the data line, the source electrode and

thedrain electrode, wherein the passivation layer and the
gate insulating layer has a contact hole exposing a top
surface and a side surface of the drain electrode and the
pixel electrode; and

a common electrode and a connection pattern on the pas-

sivation layer, wherein the common electrode includes
bar-shaped openings in the pixel region and a hole cor-
responding to the contact hole, and wherein the connec-
tion pattern is disposed in the hole, is spaced apart from
the common electrode and directly contacts the top sur-
face and side surface of the drain electrode and the pixel
electrode.

7. The array substrate according to claim 6, wherein the
gate line and the gate electrode have a multiple-layered struc-
ture including a transparent conductive material layer, and the
pixel electrode has a single-layered structure including a
transparent conductive material layer.
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8. The array substrate according to claim 6, wherein the
common electrode and the connection pattern are formed ofa
transparent conductive material and are disposed on the same
layer.

9. The array substrate according to claim 6, wherein the
openings are bent and symmetric with respect to a supposed
line crossing a central portion of the pixel region and parallel
to the gate line.

10. The array substrate according to claim 9, wherein the
data line is bent and parallel to the openings.

# % % k&
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