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7) ABSTRACT

An IPS (In-Plane Switching) mode LCD (Liquid Crystal
Display) includes first and second substrates facing each
other; a plurality of gate lines and data lines arranged in a
matrix configuration on the first substrate and defining a
plurality of pixel regions; at least one common electrode and
one pixel electrode alternatingly disposed at the pixel region
to generate a horizontal electric field, at least one of them
having a structure of a dual layer; and a liquid crystal layer
formed between the first and second substrates.
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IN-PLANE SWITCHING MODE LIQUID CRYSTAL
DISPLAY DEVICE AND FABRICATION METHOD
THEREOF

[0001] This application claims the priority benefit of the
Korean Patent Application No. 10-2004-0016641 filed on
Mar. 11, 2004, 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 LCD (Liquid Crystal Display) device and,
more particularly, to an IPS mode LCD device in which a
common electrode and a pixel electrode are formed as a dual
layer of a transparent electrode and an opaque electrode, and
to the fabrication method of the IPS mode LCD device.

[0004]

[0005] Recently, as interests on information displays and
demands for using a portable (mobile) information medium
are increasing, research on and commercialization of a light
thin film type flat panel display (FPD), which can substitute
the existing display device CRT, are actively ongoing.

[0006] Among the FPDs, in particular, an LCD, a device
for expressing an image by using an optical anisotropy of
liquid crystal, exhibits excellent resolution, color display
and picture quality, so it is actively applied for a notebook,
a desktop monitor or the like.

2. Description of the Related Art

[0007] A twisted nematic (TN) mode is one of driving
methods generally used for the LCD device, wherein liquid
crystal molecules on nematic are driven in a vertical direc-
tion to a substrate. The TN mode LCD is, however, disad-
vantageous in that its viewing angle is some 90°, which is
quite narrow. This results from a refractive anisotropy of
liquid crystal molecules. That is, when a voltage is applied
to the liquid crystal display panel, liquid crystal molecules
aligned horizontally to the substrate are aligned nearly
vertical to the substrate.

[0008] Thus, there has been proposed an IPS mode which
improves the viewing angle by more than 170° by driving
the liquid crystal molecules horizontally to the substrate,
which will now be described in detail.

[0009] FIG. 11is a plan view showing a portion of an array
substrate of an IPS mode LCD according to a related art.
Generally, in the LCD, a N-number of gate lines and a
M-number of data lines cross each to form a NxM number
of pixels, but for the sake of explanation, only one pixel is
shown in FIG. 1.

[0010] As shown in FIG. 1, a gate line 16 and a data line
17 defining a pixel region are arranged vertically and
horizontally on a transparent glass substrate 10, and a thin
film transistor (TFT) 20 (a switching device) is formed at the
crossing of the gate line 16 and the data line 17.

[0011] The TFT 20 includes a gate electrode 21 connected
to the gate line 16, a source electrode 22 connected to the
data line 17 and a drain electrode 23 connected to a pixel
electrode line 18L. The TFT 20 also includes an insulation
film (not shown) for insulating the gate electrode 21 and the
source/drain electrodes 22 and 23, and an active layer (not
shown), namely, a channel layer, for forming a conductive
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channel between the source and drain electrodes 22 and 23
by a gate voltage supplied to the gate electrode 21.

[0012] In the pixel region, a common electrode 8 and a
pixel electrode 18 for generating horizontal electric field are
alternatingly disposed in a longitudinal direction of the data
line 17.

[0013] At this time, the pixel electrode 18 is electrically
connected with the pixel electrode line 18L connected to the
drain electrode 23 through a first contact hole 40A, and the
common electrode 8 is electrically connected with a com-
mon electrode line 8L disposed in parallel to the gate line 16
through a second contact hole 40B.

[0014] The common electrode 8 and the pixel electrode 18
made of a transparent conductive material such as indium tin
oxide (ITO) are formed on the same plane.

[0015] The in-plane mode LCD with the 2ITO structure in
which the pixel electrode and the common electrode are all
formed as transparent electrodes, has advantages in that
since the electrodes in the pixel region (an image display
region) are formed as the transparent electrodes, an aperture
ratio is increased, and since the two types of electrodes are
formed on the same plane, the interval between the elec-
trodes is uniform, thereby providing a good response speed
and a residual image.

[0016] However, the in-plane mode LCD with the 2ITO
structure has a problem in that since the electrodes are made
of the transparent material, they do not exhibit complete
black Iuminance in a normally black mode and thus a
contrast ratio of a screen is not good.

[0017] In fabricating a liquid crystal display panel, the
larger the panel becomes, the resistance of the electrodes
increases which in turn affects the picture quality. In this
respect, changing the structure of the existing design of the
LCD cannot solve the resistance problem. In particular, the
resistance of the transparent electrodes creates a big prob-
lem. If the electrodes are made thick in order to lower the
resistance of the electrodes, the liquid crystal molecules
manifest abnormal behavior due to a step according to the
thickness of the electrodes, thereby degrading the picture
quality, e.g., due to light leakage.

SUMMARY OF THE INVENTION

[0018] Therefore, an object of the present invention is to
provide an in-plane switching (IPS) mode liquid crystal
display (LCD) capable of reducing resistance and enhancing
a contrast ratio of a screen by forming a common electrode
and a pixel electrode as a dual layer of transparent electrode
and to provide opaque electrode, and a fabrication method of
such LCD.

[0019] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, according to an
aspect of the present invention there is provided an IPS
mode LCD including: first and second substrates which are
facing each other; a plurality of gate lines and data lines
arranged vertically and horizontally on the first substrate and
defining a plurality of pixel regions; at least one common
electrode and one pixel electrode alternately disposed at the
pixel region to generate a horizontal electric field, at least
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one of them having a structure of a dual layer; and a liquid
crystal layer formed between the first and second substrates.

[0020] To achieve the above and other objects, according
to an aspect of the present invention there is also provided
a method for fabricating an IPS mode LCD including:
providing first and second substrates; forming a gate elec-
trode and a gate line on the first substrate; forming a first
insulation film on the first substrate; forming an active layer
at a certain region of the first substrate; forming source/drain
electrodes on the active layer and forming data lines cross-
ing the gate lines to define a pixel region; forming a second
insulation film on the first substrate; forming at least one
common electrode and one pixel electrode on the second
insulation layer to form a horizontal electric field, at least
one of them having a dual layer structure; forming a third
insulation film on the first substrate; and attaching the first
and second substrates.

[0021] The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0023]

[0024] FIG.1is a plan view showing a portion of an array
substrate of a general IPS mode LCD;

[0025] FIG. 2 is a plan view showing a portion of an array
substrate of an IPS mode LCD in accordance with a first
embodiment of the present invention;

[0026] FIG. 3 is a sectional view taken along line Ila-IIa’
of the LCD of FIG. 2,

[0027] FIGS. 4A and 4B are graphs showing transmit-
tance characteristics according to an electrode structure;

[0028] FIGS. 5A to 5D are sequential sectional views
taken along line Ila-Ila" of FIG. 2 showing a fabrication
process according to the present invention,

[0029] FIGS. 6A to 6E are sequential sectional views
taken along line IIb-IIb* of FIG. 2 showing a fabrication
process according to the present invention,

[0030] FIG. 7A is a plan view showing a portion of an
array substrate of an IPS mode LCD in accordance with a
second embodiment of the present invention;

[0031] FIG. 7B are sectional view taken along line VII-
VIT' of the array substrate of FIG. 7A; and

[0032] FIG. 8 is a plan view showing a portion of an array
substrate of an IPS mode LCD in accordance with a third
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0033] The IPS mode LCD and its fabrication method in
accordance with preferred embodiments of the present
invention will now be described.

In the drawings:
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[0034] FIG.2 is a plan view showing a portion of an array
substrate of an IPS mode LCD in accordance with a first
embodiment of the present invention. In the LCD, a N-num-
ber of gate lines and a M-number of data lines cross to form
a NxM number of pixels, but for the sake of explanation and
clarity, only one pixel is shown in FIG. 2.

[0035] As shown in FIG. 2, a gate line 116 and a data line
117 are arranged vertically and horizontally to form a pixel
region on a transparent glass substrate 110. A thin film
transistor (TFT) 120 (a switching device) is formed at the
crossing of the gate line 116 and the data line 117.

[0036] The TFT 120 includes a gate electrode 121 con-
nected to the gate line 116, a source electrode 122 connected
to the data line 117, and a drain electrode 123 connected to
a pixel electrode line 118L. The TFT 120 also includes an
insulation film for insulating the gate electrode 121 and the
source/drain electrodes 122 and 123, and an active layer (a
channel layer) for forming a conductive channel between the
source and drain electrodes 122 and 123 by a gate voltage
supplied to the gate electrode 121.

[0037] In the pixel region, a dual layer of common elec-
trode 108A and 108B and a dual layer of pixel electrode
118A and 118B for generating a horizontal electric field are
alternatingly disposed.

[0038] Particularly, the pixel electrode 118A and 118B is
electrically connected with the pixel electrode line 118L
connected to the drain electrode 123 through a first contact
hole 140A, and the common electrode 108A and 108B is
electrically connected with a common electrode line 1081
disposed in parallel to the gate line 116 through a second
contact hole 140B.

[0039] The common electrode 108A and 108B and the
pixel electrode 118A and 118B are shown to be formed as a
dual layer made of a conductive material. But the present
invention is not limited thereto and the common electrode
108A and 108B and the pixel electrode 118A and 118B can
be formed as a triple (or greater number) layer made of a
conductive material, or only one of the common electrode
108A and 108B and the pixel electrode 118A and 118B can
be formed as a dual layer (or a triple layer or greater number
layer) made of a conductive material.

[0040] At least one kind of the conductive material form-
ing the common electrode 108A and 108B and the pixel
electrode 118A and 118B can be an opaque material, and at
least one kind can be a transparent conductive material such
as an indium-tin-oxide which is not easily oxidized even
when the surface is exposed. In addition, at least one kind of
the conductive material of the dual (or greater number) layer
can be a conductive material with specific resistance which
is low as to be used as the pixel electrode or common
electrode.

[0041] Tt is shown that the dual layer has such a structure
in that a transparent electrode is used for the first common
electrode 108A and the first pixel electrode 118A positioned
at a lower side, and an opaque electrode is used for the
second common electrode 108B and the second pixel elec-
trode 118B formed at an upper side thereof on the respective
electrode 108A/118A. The opaque electrode 108B and 118B
may have a width smaller than that of the transparent
electrodes 108A and 118A as shown in FIG. 3, but the
present invention is not limited thereto.
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[0042] The common electrode 108A and 108B and the
pixel electrode 118A and 118B formed as the dual layer will
be described in detail through a section of the LCD as
follows.

[0043] FIG. 3 is a sectional view taken along line Ila-IIa’
of the LCD of FIG. 2, showing an array substrate of FIG.
2 and a color filter substrate corresponding to the array
substrate.

[0044] As shown, the LCD includes a color filter substrate
105, an array substrate 110 and a liquid crystal layer 150
formed between the color filter substrate 105 and the array
substrate 110.

[0045] A color filter 107 having R, G and B sub-color
filters implementing color and a black matrix 106 for
dividing the sub-color filters and blocking a light against the
liquid crystal layer 150, are formed on the color filter
substrate 105.

[0046] In addition, a first insulation film 115A is formed at
the entire surface of the array substrate 110 and the data line
117 is formed at a position corresponding to the black matrix
106 of the color filter substrate 105, on the first insulation
film 115A.

[0047] Asecond insulation film 115B is formed on the first
insulation film 115A including the data line 117, and the
common electrode 108A and 108B and the pixel electrode
118A and 118B, which are formed as a dual layer, are
alternatingly disposed at an image display region on the
second insulation film 115B. A third insulation film 115C is
formed at the entire surface of the substrate 110 including
the common electrode 108A and 108B and the pixel elec-
trode 118A and 118B.

[0048] The common electrode 108A and 108B and the
pixel electrode 118A and 118B are each formed as a dual
layer composed of the first electrode 108A or 118A (the
lower electrode) made of a transparent conductive material
and the second electrode 108B or 118B (the upper electrode)
made of an opaque conductive material. The second elec-
trodes 108B and 118B are formed narrower than the first
electrodes 108A and 118A so as to be advantageous in the
aspect of a contrast ratio and luminance of a screen. This will
now be described in detail with reference to FIGS. 4A and
4B as follows.

[0049] FIGS. 4A and 4B are graphs showing transmit-
tance characteristics according to an electrode structure and
black and white luminance in a black mode.

[0050] In the graph of FIG. 4A, the solid line indicates
transmittance characteristics of an IPS mode LCD with the
2ITO structure as described above according to the related
art, and the dotted line indicates transmittance characteris-
tics of an IPS mode LCD with a 2-metal structure in which
the pixel electrode and the common electrode are both made
of an opaque material according to the related art.

[0051] As shown, in the 2ITO structure, regardless of
where the common electrode 8 and the pixel electrode 18 are
positioned, the entire region fails to show a complete black
luminance, but in the 2-metal structure, since the ¢lectrodes
8 and 18 are opaque, a complete black luminance is made at
the positions of the electrodes 8 and 18.

[0052] Inthe 2-metal structure, light cannot be transmitted
through the region where the electrodes 8 and 18 are formed,
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so white luminance at the region is 0. But in the 2ITO
structure, some amount of light is transmitted through the
region, showing the transmittance characteristics as shown.
Thus, according to the transmittance characteristics of the
black luminance and the white luminance, the 2ITO struc-
ture is superior to the 2-metal structure in the aspect of the
luminance.

[0053] Meanwhile, the contrast ratio of the screen is a
barometer which determines how clearly an image can be
shown on the screen, and the larger the luminance difference
is, the more clearly the image is shown. The contrast ratio is
defined as a value obtained by dividing a value of the white
luminance by luminance in a black state at the center of the
front surface of the panel.

[0054] The luminance in the black state has a smaller
value than the luminance in the white state, so the value of
the contrast value is much influenced mainly by the black
luminance. Thus, the 2ITO structure is disadvantageous
compared to the 2-metal structure in the aspect of the
contrast ratio.

[0055] InFIG. 4A, the width W, indicates a region of the
transparent electrode, which mainly affects the increase in
the white luminance in the 2ITO structure and it is noted that
a region of the transparent electrode (namely, the central
region of the transparent electrode) wider than the width W,
does not affect the increase in the luminance.

[0056] FIG. 4B is a graph showing transmittance charac-
teristics of the IPS mode LCD with the dual-layer electrode
structure according to the present invention.

[0057] As shown, the transmittance of the black lumi-
nance at the region where the opaque electrode 108B and
118B (as wide as the width (W) of the opaque electrode
108B and 118B) are formed is 0 and the white luminance has
the same form as the white luminance of the 2-metal
structure, except for the width (Wy).

[0058] 1In other words, the dual-layer electrode structure
according to the present invention wherein the transparent
electrodes 108A and 118A and the opaque electrode 108B
and 118B are formed as a dual layer, has the merits of
luminance of the 2ITO structure and the merits of the screen
contrast ratio of the 2-metal structure. In particular, the
opaque electrodes 108B and 118B are formed to have a
smaller width (W) than the transparent electrodes 108A
and 118A. This is because the merits of the 2ITO structure
affect the region from the edge of the transparent electrodes
108A and 118A to a certain width (namely, W), so the
opaque electrodes 108B and 118B for enhancing the screen
contrast ratio are formed at the central portion.

[0059] 1In the dual layer electrode structure, the common
electrode and the pixel electrode are each formed as a dual
layer of the transparent electrode and the opaque electrode,
so that the screen contrast ratio and luminance are both
enhanced using the merits of the IPS mode LCD with the
2ITO structure.

[0060] In addition, since the opaque electrode is added, a
chuck stain deficiency possibly generated in the 2ITO struc-
ture can be prevented. The chuck stain is generated as a light
is reflected at a chuck portion of a metal material for fixing
the substrate during a photoresist film exposing process for
patterning the transparent electrode.
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[0061] In addition, since the opaque electrode having
lower resistance than the 2ITO structure is added, the
electrode part resistance is reduced. Accordingly, the thick-
ness of the electrode part is reduced, and thus, the picture
quality deficiency due to a step can be prevented

[0062] A process for fabricating the IPS mode LCD with
the dual-layer structure according to the present invention
will now be described in detail with reference to FIGS. 5A
to 5D and 6A to 6E.

[0063] FIGS. 5A to 5D are sequential sectional views
taken along line Ila-Ila" of FIG. 2 showing a fabrication
process in which a dual layer of a lower electrode made of
a transparent conductive material and an upper electrode
made of an opaque conductive material is constructed.
FIGS. 6A to 6E are sequential sectional views taken along
line IIb-IIb' of FIG. 2 showing a fabrication process of the
TFT according to the present invention.

[0064] First, as shown in FIG. 5A, a first insulation film
115A is formed on a substrate 110 made of a transparent
insulation material such as glass. In this case, the first
insulation film 115A is a gate insulation film, and as shown
in FIG. 6A, after a gate electrode 121 is formed on the
substrate 110 and then the first insulation film 115A is
formed at the entire surface of the substrate 110 including
the gate electrode 121.

[0065] Next, as shown in FIG. 6B, an amorphous silicon
thin film and an n+ amorphous silicon thin film are deposited
in turn at the entire surface of the substrate 110 with the first
insulation film 115A formed thereon, and then, patterned by
using a photolithography process to form an active pattern
124 at an element region. At this time, the patterned n+
amorphous forms an ohmic-contact layer 125.

[0066] As shown in FIG. 6C, a conductive metal material
is deposited at the entire surface of the substrate 110 and
then patterned by using the photolithography process to
form a source electrode 122 and a drain clectrode 123 at the
element region.

[0067] Thereafter, the ohmic-contact layer 125 is removed
by using the source/drain electrodes 122 and 123 as a mask
to expose a portion of the active pattern 124. At this time, a
portion of the source electrode 1222 is extended to form a
data line 117, and a portion of the drain electrode 123 is
extended to a pixel region to form a pixel electrode line
118L.

[0068] Next, as shown in FIG. 6D, a second insulation
film 115B is deposited at the entire surface of the substrate
110 and then a portion of the second insulation film 115B is
removed through the photolithography process to form a
first contact hole 140A exposing a portion of the pixel
electrode line 118L.

[0069] After the TFT is formed at the element region as
shown in FIG. 6D, in order to form an electrode of a dual
layer for generating a horizontal electric field, as shown in
FIG. 5B, a first conductive metal layer 130A and a second
conductive metal layer 130B are formed in turn at the entire
surface of the substrate including the second insulation film
115B.

[0070] Inapreferred embodiment of the present invention,
the first conductive metal layer 130A is made of a transpar-
ent conductive material such as indium-tin-oxide, indium-
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zinc-oxide (IZO) or indium-tin-zinc-oxide (ITZO) or the
like, and the second conductive metal layer 130B is made of
an opaque conductive material made of molybdenum (Mo),
aluminum (Al), aluminum-neodiminium (AINd), copper
(Cu), chrome (Cr), tungsten (W), titanium (Ti) or their alloy
or formed as a multi-layer having one or more such ele-
ments. But, the present invention is not limited thereto and
the first conductive metal layer 130A and the second con-
ductive metal layer 130B can be changed as needed.

[0071] And then, as shown in FIGS. 5C and 6E, the
second conductive metal layer 130B and the first conductive
metal layer 130A are patterned to form common electrodes
108A and 108B and pixel electrodes 118A and 118B which
are alternatingly disposed at the pixel region.

[0072] The common electrodes 108A and 108B and the
pixel electrode 118A and 118B are each formed as a dual
layer of conductive material(s). The first common electrode
108A and the first pixel electrode 118A are formed as a
lower layer of the dual layer, and the second common
electrode 108B and the second pixel electrode 118B are
formed as an upper layer of the dual layer.

[0073] As mentioned above, the first common electrode
108A and the first pixel clectrode 118A are made of a
transparent conductive material, and the second common
electrode 108B and the second pixel electrode 118B are
made of an opaque conductive material. The second elec-
trodes 108B and 118B are formed narrower in width (W)
than the first electrodes 108A and 118A in order to enhance
the screen contrast ratio and luminance. Namely, the opaque
second electrodes 108B and 118B are patterned to have a
narrower width (W) than the width (W) of the transparent
first electrodes 108A and 118A.

[0074] In other words, the width (Wy) of the opaque
second electrodes 108B and 118B is narrower than the width
(W.p) of the transparent first electrodes 108A and 118A, and
the width (Wp,) between the first electrodes 108A and 118A
and the second electrodes 108B and 118B affects the
increase in the white luminance at the transparent electrodes,
namely, the first electrodes 108A and 118A.

[0075] The common electrodes 108A and 108B and the
pixel electrodes 118A and 118B of the dual-layer can be
formed as thin as possible in consideration of the resistance
of the total thickness. In this case, the transparent first
electrodes 108 A and 118 A can have a thickness of 100~2000
A and the opaque second electrodes 108B and 118B can
have a thickness of 100~3000 A in order to block an
abnormal light at the central region of the transparent
electrodes 108A and 118A.

[0076] Meanwhile, one end of the pixel electrodes 118A
and 118B is electrically connected to the pixel electrode line
118L through the first contact hole 140A to receive a pixel
voltage, and one end of the common electrodes 108A and
108B is electrically connected to the common electrode line
108L through the second contact hole 140B to reccive a
common electrode.

[0077] Thereafter, as shown in FIG. 5D, a third insulation
film 115C (a planarization film) is formed at the entire
surface of the substrate 110 including the common elec-
trodes 108A and 108B and the pixel electrodes 118A and
118B.
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[0078] Inapreferred embodiment of the present invention,
the common electrode and the pixel electrode are each
formed as a dual layer of transparent electrode and opaque
electrode. But in another embodiment the common electrode
and the pixel electrode can be formed as a triple (or greater
number) layer so long as the width of the opaque electrode
is narrower than the width of the transparent electrode. In
addition, only one of the common electrode and the pixel
electrode can be formed as the dual layer or the triple (or
greater number) layer.

[0079] The common electrode and the pixel electrode
made of a conductive material and formed as a dual (or
greater number) layer are stacked and patterned in the same
process, so that a uniform interval is provided between the
electrodes so as to enhance picture quality.

[0080] Inapreferred embodiment of the present invention,
the transparent electrode is used as the first electrode (the
lower electrode) and the opaque electrode is used as the
second electrode (the upper electrode). But, the present
invention is not limited thereto and the opaque electrode can
be used as the lower electrode and the transparent electrode
can be used as the upper electrode, which will now be
described in detail as follows.

[0081] FIG. 7A is a plan view showing a portion of an
array substrate of an IPC mode LCD in accordance with a
second embodiment of the present invention, and FIG. 7B
is a sectional view taken along line VII-VII' of the array
substrate of FIG. 7A.

[0082] An array substrate of the second embodiment of the
present invention has the same construction as that of the
first embodiment except for the structure of the common
electrode and the pixel electrode. Thus, the description on
the same construction is omitted or brief and only the
common electrode and pixel electrode will be described.

[0083] As shown in FIG. 7A, a gate line 216 and a data
line 217 defining a pixel region are formed vertically and
horizontally on a transparent glass substrate 210, and a TFT
220 is formed at the crossing of the gate line 216 and the data
line 217.

[0084] A common electrode 208A and 208B and a pixel
electrode 218A and 218B each formed as a dual layer are
alternatingly disposed to generate a horizontal electric field
in the pixel region. The pixel electrode 218A and 218B are
electrically connected with a pixel electrode line 218L
connected with a drain electrode 223 through a first contact
hole 240A, and the common electrode 208A and 208B is
electrically connected with a common electrode line 2081
disposed in parallel to the gate line 216 through a second
contact hole 240B.

[0085] The common electrode 208A and 208B and the
pixel electrode 218A and 218B can have such a dual-layer
structure in that an opaque electrode is used for the first
common electrode 208A and the first pixel electrode 218A
positioned at the lower side thereof, and a transparent
electrode is used for the second common electrode 208B and
the second pixel electrode 218B. In this respect, the opaque
electrodes 208A and 218A can be narrower in width than the
width of the transparent electrodes 208B and 218B.
[0086] The common electrode 208A and 208B and the
pixel electrode 218A and 218B with the dual layer structure
will be described through a section of the array substrate in
detail as follows.
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[0087] As shown in FIG. 7B, a first insulation film 215A
is formed at the entire surface of the array substrate 210 and
a data line 217 is formed on the first insulation film 215A.

[0088] Asccond insulation film 215B is formed on the first
insulation film 215A including the data line 217, and the
common electrode 208A and 208B and the pixel electrode
218A and 218B of a dual layer structure are alternatingly
formed at an image display region of the second insulation
film 215B.

[0089] A third insulation film 215C is formed on the
common electrode 208A and 208B and the pixel electrode
218A and 218B.

[0090] The common electrode 208A and 208B and the
pixel electrode 218A and 218B are each formed as a dual
layer composed of the first electrode 208A or 218A (lower
electrode) made of an opaque conductive material, and the
second electrode 208B or 218B (upper electrodes) made of
a transparent conductive material. The first electrodes 208A
and 218A (bottom electrodes) are narrower in width than the
second electrodes 208B and 218B (top electrodes) so as to
have the same effect as that of the construction of the first
embodiment of the present invention.

[0091] In another embodiment of the present invention,
the common electrode and the pixel electrode can have a
zigzag form, which will now be described as follows.

[0092] FIG. 8 is a plan view showing a portion of an array
substrate of an IPC mode L.CD in accordance with a third
embodiment of the present invention.

[0093] As shown, a common electrode 308A and 308B
and a pixel electrode 318A and 318B each formed as a dual
layer are alternatingly disposed in order to generate a
horizontal electric field in a pixel region.

[0094] A transparent electrode is used as a first common
electrode 308A and a first pixel electrode 318 A positioned at
a lower side of the dual layer, and an opaque electrode is
used as a second common electrode 308B and a second pixel
electrode 318B positioned at an upper side of the dual layer.
The opaque electrodes 308B and 318B are formed narrower
in width than the transparent electrodes 308A and 318A,
thereby forming the dual layer structure.

[0095] The common electrodes 308A and 308B and the
pixel electrodes 318A and 318B each have a zigzag form (or
herringbone structure). With this zigzag form of the common
electrodes 308A and 308B and the pixel electrodes 318A and
318B, liquid crystals positioned at one pixel are not all
arranged in one direction but in mutually different direc-
tions, so that a multi-domain can be induced.

[0096] Namely, an abnormal light due to birefringence
characteristics of the liquid crystal can be offset due to the
multi-domain structure, and the color shift phenomenon can
be minimized. In this case, the angle at the bent portion of
the zigzag pixel/common electrode structure can be about
1~30° to a direction of the alignment of the liquid crystal.

[0097] Although FIG. 8 shows the zigzag pattern of the
dual layer structure of the device of FIG. 2, the zigzag
pattern may be applied to any dual or multi-level layer
structure of the pixel/common electrodes, such as the dual
structure of FIG. 7A.
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[0098] As so far described, the IPS mode LCD of the
present invention has many advantages.

[0099] For example, first, since the common electrode and
the pixel electrode are formed as a dual layer of the
transparent electrode and the opaque electrode, both the
screen contrast ratio and luminance can be enhanced to
enhance picture quality.

[0100] Second, by additionally forming the opaque elec-
trode, a chuck stain generated in the 2ITO structure can be
prevented and thus picture quality can be enhanced.

[0101] Third, since the common electrode and the pixel
electrode have low resistance, the thickness of the electrodes
becomes thin, and thus, with the reduced step of the elec-
trodes, degradation of picture quality such as light leakage
can be prevented.

[0102] As the present invention may be embodied in
several forms without departing from the spirit or essential
characteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of the
details of the foregoing description, unless otherwise speci-
fied, but rather should be construed broadly within its spirit
and scope as defined in the appended claims, and therefore
all changes and modifications that fall within the metes and
bounds of the claims, or equivalence of such metes and
bounds are therefore intended to be embraced by the
appended claims.

What is claimed is:
1. A liquid crystal display (LCD) comprising:

first and second substrates facing each other;

a plurality of gate lines and data lines arranged on the first
substrate and defining a plurality of pixel regions;

at least one common electrode and one pixel electrode
alternatingly disposed at the pixel region to generate a
horizontal electric field, at least one of the at least one
common electrode and pixel electrode having a multi-
layer structure; and

a liquid crystal layer between the first and second sub-

strates.

2. The LCD of claim 1, wherein the multi-layer structure
is a dual layer structure.

3. The LCD of claim 1, wherein the multi-layer structure
includes a transparent electrode formed as a lower layer and
an opaque electrode formed as an upper layer.

4. The LCD of claim 1, wherein the multi-layer structure
includes an opaque electrode formed as a lower layer and a
transparent electrode formed as an upper layer.

5. The LCD of claim 3, wherein the opaque electrode is
narrower in width than the transparent electrode.

6. The LCD of claim 4, wherein the opaque electrode is
narrower in width than the transparent electrode.

7. The LCD of claim 1, wherein the multi-layer structure
has a zigzag shape.

8. The LCD of claim 1, further comprising:

a pixel electrode line electrically connected with the
corresponding pixel electrode through a first contact
hole.
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9. The LCD of claim 1, further comprising:

a common electrode line disposed in a direction of the
corresponding gate line and electrically connected with
the corresponding common electrode through a second
contact hole.

10. The LCD of claim 1, wherein the L.CD is an in-plane

switching (IPS) mode LCD.

11. A method for fabricating a liquid crystal display

(LCD), the method comprising:

providing first and second substrates;

forming a gate clectrode and a gate line on the first
substrate;

forming a first insulation film on the first substrate;

forming an active layer at a certain region of the first
substrate;

forming source/drain electrodes on the active layer and
forming data lines crossing the gate lines to define a
pixel region;

forming a second insulation film on the first substrate;

forming at least one common electrode and at least one
pixel electrode on the second insulation layer to form a
horizontal electric field, at least one of the at least one
common electrode and pixel electrode having a multi-
layer structure;

forming a third insulation film on the first substrate; and

attaching the first and second substrates.

12. The method of claim 11, wherein the step of forming
the at least one common electrode and pixel electrode
comprises:

forming first and second conductive metal layers on the
second insulation film;

selectively etching the second conductive metal layer
through a photolithorgraphy process to form a first
common electrode pattern and a first pixel electrode
pattern each having a first width; and

selectively etching the first conductive metal layer to form
a second common electrode pattern and a second pixel
electrode pattern each having a second width.

13. The method of claim 12, wherein in case that the first
conductive metal layer is made of a transparent conductive
material and the second conductive metal layer is made of an
opaque conductive material, the second common electrode
pattern and the second pixel electrode pattern have a larger
width than the first common electrode pattern and the first
pixel electrode pattern.

14. The method of claim 12, wherein in case that the first
conductive metal layer is made of an opaque conductive
material and the second conductive metal layer is made of a
transparent conductive material, the second common elec-
trode pattern and the second pixel electrode pattern have a
smaller width than the first common electrode pattern and
the first pixel electrode pattern.

15. The method of claim 13, wherein the transparent
conductive material includes indium-tin-oxide, indium-zine-
oxide (IZO), or indium-tin-zinc-oxide (ITZO), and the
opaque conductive material includes a molybdenum (Mo),
aluminum (Al), aluminum-neodiminium (AINd), copper
(Cu), chrome (Cr), tungsten (W), titanium (T1), or their alloy.
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16. The method of claim 14, wherein the transparent
conductive material includes indium-tin-oxide, indium-zine-
oxide (IZO), or indium-tin-zinc-oxide (ITZO), and the
opaque conductive material includes a molybdenum (Mo),
aluminum (Al), aluminum-neodiminium (AINd), copper
(Cu), chrome (Cr), tungsten (W), titanium (Ti), or their alloy.

17. A method of forming a liquid crystal display (LCD),
the method comprising:

forming first and second substrates facing each other;

forming a plurality of gate lines and data lines arranged on
the first substrate and defining a plurality of pixel
regions;

forming at least one common electrode and one pixel
electrode alternatingly disposed at the pixel region to
generate a horizontal electric field, at least one of the at
least one common electrode and pixel electrode having
a multi-layer structure; and
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forming a liquid crystal layer between the first and second

substrates.

18. The method of claim 17, wherein the multi-layer
structure includes a transparent electrode formed as a lower
layer and an opaque electrode formed as an upper layer.

19. The method of claim 17, wherein the multi-layer
structure includes an opaque electrode formed as a lower
layer and a transparent electrode formed as an upper layer.

20. The method of claim 18, wherein the opaque electrode
is narrower in width than the transparent electrode.

21. The method of claim 19, wherein the opaque electrode
is narrower in width than the transparent electrode.

22. The method of claim 17, wherein the multi-layer
structure has a zigzag shape.

23. The method of claim 17, wherein the LCD is an
in-plane switching (IPS) mode LCD.

L S S T
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