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A liquid crystal display device is discussed, which includes a
substrate; gate and data lines crossing each other on the sub-
strate to thereby define a pixel region; a thin film transistor
connected to the gate and data lines; and a plurality of pixel
electrodes and a plurality of first common electrodes alternat-
ing with each other in the pixel region and configured to
induce an in-plane electric field, and each including a first
layer and a second layer on the first layer, wherein the first
layer is made of an opaque metal and has a first thickness, and

(51) Imt.ClL the second layer is made of a transparent conductive material
GO2F 1/1368 (2006.01) and has a second thickness.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0075241, filed in
Korea on Jul. 28, 2011, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Embodiments of the invention relateto a liquid crys-
tal display device, and more particularly, to an in-plane
switching mode liquid crystal display device and a method of
manufacturing the same.

[0004] 2. Discussion of the Related Art

[0005] Until recently, display devices have typically used
cathode-ray tubes (CRTs). Presently, however, many efforts
and studies are being made to develop various types of flat
panel displays, such as liquid crystal display (LCD) devices,
plasma display panels (PDPs), field emission displays, and
electro-luminescence displays (ELDs), as substitutes for the
CRTs. Of these flat panel displays, LCD devices have many
advantages, such as high resolution, light weight, thin profile,
compact size, and low voltage power supply requirements.
[0006] In general, an LCD device includes two substrates
that are spaced apart and face each other with a liquid crystal
material interposed between the two substrates. The two sub-
strates include electrodes that face each other such that a
voltage applied between the electrodes induces an electric
field across the liquid crystal material. Alignment of the liquid
crystal molecules in the liquid crystal material changes in
accordance with the intensity of the induced electric field into
the direction of the induced electric field, thereby changing
the light transmissivity of the LCD device. Thus, the LCD
device displays images by varying the intensity of the induced
electric field.

[0007] The LCD device using an electric field induced in a
vertical direction has disadvantage in viewing angles. To
solve this problem, an in-plane switching (IPS) mode LCD
device using an in-plane electric field is proposed.

[0008] FIG. 1is a schematic cross-sectional view illustrat-
ing an IPS mode LCD device according to a related art.
[0009] Referring to FIG. 1, the IPS mode LCD device 1
includes an array substrate 10, a color filter substrate 9 and a
liquid crystal layer 11. The array substrate 10 includes pixel
and common electrodes 30 and 17 alternately arranged to
produce an in-plane electric field L. The liquid crystal layer
11 is operated by the electric field L.

[0010] FIGS. 2A and 2B are schematic views illustrating
operations in ON and OFF states, respectively, of the IPS
mode LCD device according to the related art.

[0011] Referring to FIG. 2A, in the ON state, alignment of
liquid crystal molecules 11a over the pixel and common
electrodes 30 and 17 is not changed while alignment of liquid
crystal molecules 115 over a region between the pixel and
common electrodes 30 and 17 is changed and aligned along
the electric field L. In other words, since the liquid crystal
molecules 11a and 115 are operated by the in-plane electric
field L, viewing angles is widened. Accordingly, the IPS
mode LCD device has wide viewing angles of about 80
degrees to about 89 degrees in up/down/right/left directions.
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[0012] Referring to FIG. 2B, in the OFF state, an in-plane
electric field is not induced between the pixel and common
electrodes 30 and 17, and arrangement of the liquid crystal
molecules 11a and 115 is not changed.

[0013] FIG. 3 is a cross-sectional view illustrating a pixel
region of the TIPS mode LCD device according to the related
art.

[0014] Referring to FIG. 3, a gate insulating layer 48 is
formed on a substrate 40, a data line 50 is formed on the gate
insulating layer 48, a passivation layer 60 is formed on the
data line 50, and pixel and common electrodes 64 and 62 are
formed on the passivation layer 60. The pixel and common
electrodes 64 and 62 alternate in a pixel region P.

[0015] Although not shown in the drawings, a gate line and
acommon line are formed below the gate insulating layer 48,
and a thin film transistor is formed near the crossing portion of
the gate line and the data line 50. The gate line and the data
line 50 define the pixel region P. The thin film transistor
includes a gate electrode, a semiconductor layer, and source
and drain electrodes.

[0016] The pixel electrode 64 is connected to the drain
electrode, and the common electrode 62 is connected to the
common line. The pixel and common electrodes 64 and 62
have a bar shape.

[0017] The pixel and common electrodes 64 and 62 are
formed with a single-layered structure using a transparent
conductive material or an opaque metal.

[0018] The related art LCD device has a high light reflec-
tance, about 60% or more, because of the common and pixel
electrodes 62 and 64 under external circumstances. This
causes rainbow spot or the like and reduction of ambient
contrast ratio, and display quality is thus reduced.

SUMMARY OF THE INVENTION

[0019] Accordingly, embodiments of the invention are
directed to a liquid crystal display device which substantially
obviates one or more of the problems due to limitations and
disadvantages of the related art, and to other advantages.

[0020] An advantage of the embodiments of the invention
is to provide a liquid crystal display device that can improve
display quality.

[0021] Additional features and advantages of the embodi-
ments of the invention will be set forth in the description
which follows, and in part will be apparent from the descrip-
tion, or may be learned by practice of the invention. These and
other advantages of the invention will be realized and attained
by the structure particularly pointed out in the written
description and claims thereof as well as the appended draw-
ings.

[0022] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, a liquid crystal display device
includes: a substrate; gate and data lines crossing each other
on the substrate to thereby define a pixel region; a thin film
transistor connected to the gate and data lines; and a plurality
of pixel electrodes and a plurality of first common electrodes
alternating with each other in the pixel region and configured
to induce an in-plane electric field, and each including a first
layer and a second layer on the first layer, wherein the first
layer is made of an opaque metal and has a first thickness, and
the second layer is made of a transparent conductive material
and has a second thickness.
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[0023] 1In another aspect, a liquid crystal display device
includes a substrate; gate and data lines crossing each other on
the substrate to thereby define a pixel region; a thin film
transistor connected to the gate and data lines; and a plurality
of pixel electrodes and a plurality of common electrodes
alternating with each other in the pixel region and configured
to induce an in-plane electric field, and the plurality of pixel
electrodes or the plurality of common electrode include a first
layer and a second layer on the first layer, wherein the first
layer is made of an opaque metal and has a first thickness, and
the second layer is made of a transparent conductive material
and has a second thickness.

[0024] Itistobeunderstood that both the foregoing general
description and the following detailed description are by way
of example and explanatory, and are intended to provide a
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] In the drawings:

[0027] FIG. 1is a schematic cross-sectional view illustrat-
ing an IPS mode LCD device according to a related art;
[0028] FIGS. 2A and 2B are schematic views illustrating
operations in ON and OFF states, respectively, of the IPS
mode LCD device according to the related art;

[0029] FIG. 3 is a cross-sectional view illustrating a pixel
region of the IPS mode LCD device according to the related
art;

[0030] FIG. 4 is a plan view illustrating an IPS mode LCD
device according to an embodiment of the invention;

[0031] FIGS. 5 and 6 are cross-sectional views taken along
lines V-V and VI-VI of FIG. 4, respectively;

[0032] FIG. 7isa picture of pixel electrodes and surround-
ings thereof of the LCD device according to an embodiment
of the invention when irradiating ambient light;

[0033] FIG. 8isa picture of pixel electrodes and surround-
ings thereof of a comparative LCD device when irradiating
ambient light; and

[0034] FIG. 9 is a cross-sectional view illustrating an IPS
mode LCD device according to another embodiment of the
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0035] Reference will now be made in detail to the example
embodiments of the invention, which are illustrated in the
accompanying drawings.

[0036] FIG. 4 is a plan view illustrating an IPS mode LCD
device according to a first embodiment of the invention.
[0037] Referring to FIG. 4, the LCD device 101 includes an
array substrate 102, an opposing substrate, and a liquid crys-
tal layer between the array substrate 102 and the opposing
substrate.

[0038] The array substrate 102 includes a gate line 103 and
adataline 130 crossing each other with a gate insulating layer
to thereby define a pixel region P. A common line 109 is
spaced apart from the gate line 103 and may be made of the
same material as the gate line 103.
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[0039] A thin film transistor Tr is formed near the crossing
portion of the gate and data lines 103 and 130.

[0040] The thin film transistor Tr includes a gate electrode
105, the gate insulating layer, a semiconductor layer, and
source and drain electrodes 133 and 136.

[0041] A first common electrode 116 is formed at each of
both sides of the pixel region P. The first common electrode
116 extends from thecommon line 109 and is parallel with the
data line 130.

[0042] An auxiliary common pattern 172 is formed in the
pixel region P. The auxiliary common pattern 172 contacts the
first common electrode 116 through a common contact hole
146. A plurality of second common electrodes 173 extend
from the auxiliary common pattern 172. The second common
electrode 173 has the same shape as the first common elec-
trode 116. The second common electrodes 173 are between
the first common electrodes 116 located at the both sides of
the pixel region P.

[0043] As shown in FIG. 4, the auxiliary common pattern
172 may be formed at a peripheral region of the pixel region
P overlapping the data line 130 and the first common elec-
trode 116 so that it can function as a black matrix to prevent
light leakage. Alternatively, the auxiliary common pattern
172 may be configured such that portions of the auxiliary
common pattern 172 corresponding to the data line 130 are
eliminated and the auxiliary common pattern 172 has only a
portion in the pixel region P.

[0044] Anauxiliary pixel pattern 169 may contact the drain
electrode 136 through a drain contact hole 143 and overlap
the common line 109. A plurality of pixel electrodes 170
extend from the auxiliary pixel pattern 169 and alternate with
the second common electrodes 173. The pixel electrode 170
has the same shape as the second common electrode 173. The
pixel electrodes 170 are between the first common electrodes
116 located at the both sides of the pixel region P.

[0045] The pixel electrode 170 and the first and second
common electrodes 116 and 173 may have a bent shape with
respect to a center of the pixel region P. For example, the pixel
electrode 170 and the first and second common electrodes
116 and 173 are bent with respect to a virtual line parallel with
the gate line 103. This configuration forms two different
domains (i.e., dual domains) in the pixel region P. This dual-
domain configuration prevents or reduces color difference
according to variation of viewing angles and thereby
improves display quality.

[0046] The data line 130 has the same bent portion as the
pixel electrode 170 and the first and second common elec-
trodes 116 and 173. Accordingly, the data line 130 has a
zigzag shape overall.

[0047] Alternatively, the pixel electrode 170, the first and
second common electrodes 116 and 173, and the data line 130
may have a shape other than the bent shape, for example, a
straight shape.

[0048] 1In the pixel region P, the common line 109 and the
drain electrode 136 overlapping each other with the gate
insulating layer therebetween form a storage capacitor StgC.
A portion of the common line 109 and a portion of the drain
electrode 136 overlapping each other are referred to as first
and second storage electrodes 110 and 138, respectively.

[0049] Each of the pixel and second common electrodes
170 and 173 is configured to have a double-layered structure
to have light reflectance of 35% or less for ambient light.
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[0050] In this instance, a lower layer of the double-layered
structure may be made of at least one of molybdenum (Mo),
molybdenum-titanium (MoTi), copper (Cu) and copper
nitride (CuNx), and an upper layer of the double-layered
structure may be made of at least one of indium-tin-oxide
(ITO), indium-zinc-oxide (IZO) and aluminum-doped zinc
oxide (AZ0O).

[0051] FIGS.5 and 6 are cross-sectional views taken along
lines V-V and VI-VI of FIG. 4, respectively. For the purpose
of explanations, a region where a thin film transistor Tr is
formed is defined as a switching region TrA, and a region
where a storage capacitor StgC is formed is defined as a
storage region StgA.

[0052] Referring to FIGS. 4 and 5, a gate line (103 of FIG.
4) is formed on a transparent substrate 102, and a common
line (109 of FIG. 4) is spaced apart from and parallel with the
gate line 103. A portion of the gate line 103 corresponding to
the switching region TrA functions as a gate electrode 105.

[0053] In a pixel region P, a first common electrode 116
extending from the common line 109 is formed near a data
line 130. In the storage region StgA, a portion of the common
line 109 functions as a first storage electrode 110.

[0054] A gateinsulating layer 118 is formed on the gate line
103, the gate electrode 105, the common line 109 and the first
common electrode 116. The gate insulating layer 118 is made
of silicon oxide (Si0,) or silicon nitride (SiNx).

[0055] A semiconductor layer 120 is formed on the gate
insulating layer 118 in the switching region TrA. The semi-
conductor layer 120 includes an active layer 1204 of intrinsic
amorphous silicon and an ohmic contact layer 1205 of extrin-
sic amorphous silicon on the active layer 120q.

[0056] The dataline 130 crossing the gate line 103 to define
the pixel region P is formed on the gate insulating layer 118.
A semiconductor pattern 121 may be formed below the data
line 130 and include first and second patterns 121a and 1215
which are formed of the same materials as the active layer
120a and the ohmic contact layer 1205, respectively. Alter-
natively, the semiconductor pattern 121 may be omitted.

[0057] In the switching region TrA, a source electrode 133
extending from the data line 130 and a drain electrode 136
spaced apart from the source electrode 133 are formed on the
semiconductor layer 120. The source and drain electrodes
133 and 136 contact the ohmic contactlayer 1205 therebelow.

[0058] The gate electrode 105, the gate insulating layer
118, the semiconductor layer 120, and the source and drain
electrodes 133 and 136 form the thin film transistor Tt.

[0059] In the storage region StgA, the drain electrode 136
extends over the first storage electrode 110 to form a second
storage electrode 138. The first and second storage electrodes
110 and 138 and the gate insulating layer therebetween form
the storage capacitor StgC.

[0060] A passivation layer 140 is formed on the data line
130, the source and drain electrodes 133 and 136 and the
second storage electrode 138. The passivation layer 140 is
made of an organic insulating material having a relatively low
dielectric constant, for example, photo acrylic. The passiva-
tion layer 140 is for minimizing a parasitic capacitance pro-
duced by overlap between the data line 130 and the first
common electrode 116, and a conductive pattern 175 thereon,
and minimizing an effect of an unwanted electric field
between the data line 130 and the first common electrode 116.
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[0061] The passivation layer 140 includes a common con-
tacthole (146 of FIG. 4) exposing an end of the first common
electrode 116, and a drain contact hole 143 exposing the drain
electrode 136 and accessing the second storage electrode 138.
[0062] Anauxiliary common pattern (172 of FIG. 4) and an
auxiliary pixel pattern 169 are formed on the passivation layer
140 in the pixel region P. The auxiliary common pattern 172
and the auxiliary pixel pattern 169 are located at the opposite
sides of the pixel region P and face each other.

[0063] Each of the auxiliary common pattern 172 and the
auxiliary pixel pattern 169 has a double-layered structure,
which includes a lower layer made of an opaque metal mate-
rial, for example, at least one of molybdenum (Mo), molyb-
denum-titanium (MoTi), copper (Cu) and copper nitride
(CuNXx), and an upper layer made of a transparent conductive
material, for example, at least one of indium-tin-oxide (ITO),
indium-zinc-oxide (IZO) and aluminum-doped zinc-oxide
(AZ0).

[0064] The auxiliary common pattern 172 contacts the first
common electrode 116 through the common contact hole
146, and the auxiliary pixel electrode 169 contacts the second
storage electrode 138 through the drain contact hole 143.
[0065] Theconductive pattern 175 extending from the aux-
iliary common pattern 172 is formed on the passivation layer
140 overlapping the data line 130 and the first common elec-
trode 116. Accordingly, the conductive pattern 175 functions
as a black matrix. Alternatively, the conductive pattern 175
may be omitted.

[0066] A plurality of second common electrode 173
extending from the auxiliary common pattern 172 are formed
on the passivation layer 140 in the pixel region P and has the
double-layered structure. The second common electrodes
173 are located between the first common electrodes 116 at
both sides of the pixel region P. The second common elec-
trode 173 extends over the pixel region P and has a bar shape
like the first common electrode 116.

[0067] A plurality of pixel electrodes 170 extending from
the auxiliary pixel pattern 169 are formed on the passivation
layer 140 in the pixel region P has the double-layered struc-
ture. The pixel electrodes 170 are configured to alternate with
the second common electrodes 173 and be located between
the first common electrodes 116 at the both sides of the pixel
region P. The pixel electrode 170 extends overthe pixel region
P and has a bar shape like the first and second common
electrodes 116 and 173.

[0068] Itis preferred, but not required, that the lower layer
of each of the pixel electrode 170 and the second common
electrode 173 has a thickness of about 50 A to about 250 A,
and the upper layer of each of the pixel electrode 170 and the
second common electrode 173 has a thickness of about 200 A
to about 600 A.

[0069] The LCD device of the above-described configura-
tion can have light reflectance reduced to about 39% or less.
[0070] As acomparative example, when an IPS mode LCD
device including single-layered pixel and common electrodes
of 300 A in thickness made of molybdenum is used, light
reflectance for ambient light is about 66%, and this causes a
rainbow spot. Accordingly, display quality of the comparative
LCD device is much reduced under external circumstances.
[0071] However, the LCD device according to the embodi-
ment is configured to have the double-layered pixel and com-
mon electrodes, which include the lower layer of about 50 A
to about 250 A made of at least one of molybdenum (Mo),
molybdenum-titanium (MoTi), copper (Cu) and copper
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nitride (CuNx), and the upper layer of about 200 A to about
600 A made of the transparent conductive material. Accord-
ingly, the light reflectance is about 39% or less, and a rainbow
spot is thus prevented or reduced. Therefore, display quality
can be improved.

[0072] When the double-layered structure is configured
using two different materials with different thicknesses, the
double layers are different in refractive indices. The differ-
ences in thickness and refractive index makes anti-reflection
effect that lights reflecting from the double layers undergo
destructive interference, and intensity of light reflecting from
the LCD device can be thus reduced. In more detail, referring
to a bottom-side drawing of FIG. 6, to achieve the anti-
reflection effect, it is preferred, but not required, that the
thickness of the upper layer 1705 or 1735 is about A/4 (where
) is a wavelength of ambient light L), and the refractive index
of the lower layer 170a or 173a is greater than that of the
upper layer 1706 or 173b. Under this condition, when the
ambient light L is incident on the LCD device 101, the light L
reflects from the upper layer 1705 or 1735 and becomes a first
reflected light L1. the light L reflects from the lower layer
170a or 173a and becomes a second reflected light .2, and the
first and second reflected lights L1 and L2 are different in
phase, by about A/2. Accordingly, destructive interference
between the reflected lights L1 and L2 occurs, and the final
reflected light, which is a sum of the first and second reflected
lights L1 and .2 can thus be reduced in intensity. Therefore,
the light reflectance can be remarkably reduced.

[0073] FIG. 7is a picture of pixel electrodes and surround-
ings thereof of the LCD device according to the embodiment
of the invention when irradiating ambient light, and FIG. 8 is
a picture of pixel electrodes and surroundings thereof of the
comparative LCD device when irradiating ambient light.

[0074] Referring to FIG. 7, because of the anti-reflection
effect using the double-layered pixel electrode, light reflec-
tance for ambient light is 39% or less. Accordingly, a bright-
ness spot (or a rainbow spot) in the surroundings caused by
surface reflection of the pixel electrode (or common elec-
trode) falls under a predetermined level, such as a level II,
which satisfies fair quality requirements.

[0075] However, referring to FIG. 8, in the instance of the
comparative LCD device, reflection of ambient light from the
single-layered pixel electrode (or common electrode) is too
much, and it is thus shown that rainbow spot occurs. Accord-
ingly, brightness spot in the surroundings falls under a pre-
determined level, such as a level V, and this adversely affects
display quality.

[0076] Table 1 shows measurement of reflectance for ambi-
ent light according to variation of thickness of a lower layer of
the LCD device of the embodiment using double-layered
pixel and common electrodes each using MoTi lower layer
and ITO upper layer. Table 1 also shows reflectance for ambi-
ent light of the comparative LCD device using MoTi single-
layered pixel and common electrodes.

TABLE 1
Thickness (A) Reflectance (%)
Lower layer  Upper layer Ambient light
(MoTi) (ITO) (wavelength: 380-780 nm)
Embodiment 300 300 39
200 300 37
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TABLE 1-continued
Thickness (A) Reflectance (%)
Lower layer ~ Upper layer Ambient light
(MoTi) (ITO) (wavelength: 380-780 nm)
100 300 32
Comparative 300 — 68

[0077] As shown in Table 1, in the instance of the LCD
device of the embodiment of the invention, when the thick-
ness of the ITO upper layer is kept at 300 A and the thickness
of the MoTi lower layer is varied from 100 A to 300 A,
average reflectances are all 39% or less. Further, the reflec-
tance is less as the thickness of the lower layer is thinner.
[0078] However, when the thickness of the lower layer is
below 50 A, an ambient contrast ratio is reduced. Accord-
ingly, it is preferred, but not required, that the thickness of the
lower layer is 50 A or more.

[0079] In the instance of the comparative LCD device, the
reflectance is 68%. In this instance, rainbow spot occurs, and
display quality is thus degraded.

[0080] Table 2 shows measurement of reflectance for ambi-
ent light according to variation of thickness of an aluminum-
doped zinc-oxide (AZO) upper layer of the LCD device of the
embodiment using double-layered pixel and common elec-
trodes each using MoTi lower layer and AZO upper layer.

TABLE 2
Thickness (A) Reflectance (%)
Lower layer ~ Upper layer Ambient light
(MoTi) (AZO) (wavelength: 380-780 nm)
Embodiment 300 300 33
300 400 31
300 500 21
300 600 22

[0081] As shown in Table 2, in the instance of the LCD
device of the embodiment, when the thickness of the MoTi
lower layer is kept at 300 A and the thickness of the MoTi
lower layer is varied from 300 A to 600 A, average reflec-
tances are all 35% or less. Further, the reflectance is less as the
thickness of the lower layer is thicker, and the reflectance is
substantially minimized at thicknesses of 500 A to 600 A.
[0082] As described above, the LCD device of the embodi-
ment uses the double layered pixel and common electrodes
each including the lower layer of at least one of Mo, MoTi, Cu
and CuNx and the upper layer of a transparent conductive
material. Accordingly, the reflectance for ambient light can be
39% or less. Further, this configuration can make an align-
ment layer of polyimide (PI) effectively formed on the pixel
and common electrodes.

[0083] In order to obtain reflectance of 39% or less in an
IPS mode LCD device, pixel and common electrodes might
be formed using a low reflective and opaque material such as
copper nitride (CuNx) to have a single layer of CuNx or
double layers of MoTi/CuNx. However, adhesion property of
CuNx with polyimide (PI) is much worse than that of the
transparent conductive material or Mo'Ti with polyimide (PI).
[0084] Inparticular, in the instance of forming the pixel and
common electrodes using the CuNx single layer or a CuNx
upper layer of the double layers, when an alignment layer to
align liquid crystal molecules is formed on the CuNx single
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layer or the CuNx upper layer, the alignment layer comes off
the surfaces of the pixel and common electrodes due to bad
adhesion therebetween. Accordingly, it is difficult to effec-
tively control movement of liquid crystal. This causes more
serious degradation of display quality than the degradation of
display quality due to reflection of ambient light.

[0085] Therefore, the LCD device of the embodiment sug-
gests that the pixel and common electrodes are configured to
have the double-layered structure that includes the lower
layer of at least one of Mo, MoTi, Cu and CuNx and the upper
layer of the transparent conductive material, for example, at
least one of indium-tin-oxide (ITO), indium-zinc-oxide
(1Z0O) and aluminum-doped zinc-oxide (AZO).

[0086] FIG. 9 is a cross-sectional view illustrating an IPS
mode LCD device according to a second embodiment of the
invention. The IPS mode LCD device of the second embodi-
ment is similar to that of the first embodiment. Accordingly,
explanations of parts similar to parts of the first embodiment
may be omitted.

[0087] In the first embodiment, both of the pixel and com-
mon electrodes are formed at the same layer and directly
below the alignment layer and each have double-layered
structure to obtain the anti-reflection effect.

[0088] However, in the second embodiment, referring to
FIG. 9, pixel and common electrodes 170 and 173 may be
formed at different layers with at least one insulating layer
therebetween, and one of the pixel and common electrodes
170 and 173 may be formed directly below an alignment layer
and have a double-layered structure. For the purpose of expla-
nations, in the second embodiment, it is assumed that the
pixel electrode 170 is formed at upper layer than the common
electrode 173.

[0089] The pixel electrodes 170 may include a lower layer
170a made of at least one of Mo, MoTi, Cuand CuNx, and an
upper layer 1705 made of at least one of ITO, IZO and AZO.
The lower layer 170a may have a thickness of about 50 A to
250 A, and the upper layer 1705 may have a thickness of
about 200 A to 600 A.

[0090] The common electrodes 173 may have a single-
layered structure. However, it should be understood that the
common electrodes 173 may have a multiple-layered struc-
ture, for example, a double-layered structure similar to the
pixel electrodes 170. The common electrodes 173 may be
formed at the same layer as the gate line (103 of FIG. 4) and
of the same material as the gate line, and in this instance, the
common electrodes 173 may extend from the common line
(109 of FIG. 4).

[0091] In the second embodiment, one of the pixel and
common electrodes 170 and 173 formed at an upper side has
the double-layered structure to achieve the anti-reflection
effect. Accordingly, light reflectance can be reduced, and
display quality can be improved. Further, an alignment layer
can be effectively formed directly on the one of the pixel and
common electrodes 170 and 173 having the double-layered
structure.

[0092] As described in the above embodiments of the
invention, at least one of the pixel and common electrodes is
configured to achieve the anti-reflection effect. Accordingly,
light reflectance can be reduced, and display quality can be
improved.

[0093] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the invention cover the
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modifications and variations of this invention provided they
come within the scope of the appended claims and their
equivalents.

What is claimed is:

1. A liquid crystal display device, comprising:

a substrate;

gate and data lines crossing each other on the substrate to

thereby define a pixel region;

a thin film transistor connected to the gate and data lines;

and

a plurality of pixel electrodes and a plurality of first com-

mon electrodes alternating with each other in the pixel
region and configured to induce an in-plane electric
field, and each including a first layer and a second layer
on the first layer,

wherein the first layer is made of an opaque metal and has

a first thickness, and the second layer is made of a
transparent conductive material and has a second thick-
ness.

2. The device according to claim 1, wherein the first layer
is at least one of molybdenum, molybdenum-titanium
(MoTi), copper (Cu) and copper nitride (CuNx), and the
second layer is at least one of indium-tin-oxide (ITO),
indium-zinc-oxide (IZO) and aluminum-doped zinc-oxide
(AZ0).

3. The device according to claim 2, wherein the first thick-
ness is about 50 A to about 250 A, and the second thickness is
about 200 A to about 600 A.

4. The device according to claim 1, further comprising:

a common line paralle]l with the gate line; and

a plurality of second common electrodes connected with

the common line and located at both sides of the pixel
region,

wherein the plurality of pixel electrodes and the plurality of

first common electrodes are located between the plural-
ity of second common electrodes at the both sides of the
pixel region.

5. The device according to claim 4, wherein a portion of the
common line is a first storage electrode, and a portion of a
drain electrode of the thin film transistor overlapping the first
storage electrode is a second storage electrode, and wherein
the first and second storage electrodes form a storage capaci-
tor along with a gate insulating layer therebetween.

6. The device according to claim 5, further comprising a
passivation layer on the thin film transistor and the storage
capacitor, wherein the plurality of pixel electrodes and the
plurality of second common electrodes are on the passivation
layer.

7. The device according to claim 6, further comprising:

an auxiliary common pattern on the passivation layer and

connected with first ends of the plurality of second com-
mon electrodes; and
an auxiliary pixel pattern on the passivation layer and con-
nected with first ends of the plurality of pixel electrodes,

wherein the auxiliary common and pixel patterns are par-
allel with the gate line and are opposite to each other in
the pixel region.

8. The device according to claim 7, wherein the auxiliary
common pattern and the auxiliary pixel pattern each include
the first and second layers.

9. The device according to claim 7, further comprising a
conductive pattern on the passivation layer, corresponding to
the data line and the plurality of second common electrodes,
and connected to the auxiliary common pattern.
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10. The device according to claim 7, wherein the passiva-
tion layer includes a drain contact hole exposing the drain
electrode, and a common contact hole exposing one second
common electrode, wherein the auxiliary pixel pattern con-
tacts the drain electrode through the drain contact hole, and
wherein the auxiliary common pattern contacts the one sec-
ond common electrode through the common contact hole.

11. The device according to claim 1, wherein the data line,
the plurality of pixel electrodes, and the plurality of second
common electrodes are bent with respect to a center of the
pixel region to form dual domains in the pixel region.

12. The device according to claim 1, further comprising an
alignment layer directly on the plurality of pixel electrodes
and the plurality of first common electrodes.

13. A liquid crystal display device, comprising:

a substrate;

gate and data lines crossing each other on the substrate to

thereby define a pixel region;

a thin film transistor connected to the gate and data lines;

and

a plurality of pixel electrodes and a plurality of common

electrodes alternating with each other in the pixel region
and configured to induce an in-plane electric field, and
the plurality of pixel electrodes or the plurality of com-
mon electrode include a first layer and a second layer on
the first layer,
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wherein the first layer is made of an opaque metal and has
a first thickness, and the second layer is made of a
transparent conductive material and has a second thick-
ness.

14. The device according to claim 13, wherein an insulat-
ing layer is disposed between the plurality of pixel electrodes
and the plurality of common electrodes.

15. The device according to claim 14, wherein the plurality
of pixel electrodes or the plurality of common electrode is
formed on the insulating layer.

16. The device according to claim 13, wherein the first
layer is at least one of molybdenum, molybdenum-titanium
(MoTi), copper (Cu) and copper nitride (CuNx), and the
second layer is at least one of indium-tin-oxide (ITO),
indium-zinc-oxide (IZ0) and aluminum-doped zinc-oxide
(AZ0).

17. The device according to claim 13, wherein the first
thickness is about 50 A to about 250 A, and the second
thickness is about 200 A to about 600 A.

18. The device according to claim 13, further comprising
an alignment layer directly on the plurality of pixel electrodes
and the plurality of common electrodes including the first and
second layers.
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