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(57) ABSTRACT

An in-plane switching mode liquid crystal display device
includes first and second substrates facing each other, a gate
line and a data line arranged on the first substrate crossing
each other and defining a pixel region, a switching device at
a crossing of the gate line and the data line, a common
electrode and a pixel electrode alternately disposed in the
pixel region, at least one of the common electrode and the
pixel electrode including a multi-layer having a conductor
layer and a reflectance reducing layer, and a liquid crystal
layer formed between the first and second substrates.
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FIG. 2
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FIG. 4A
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IN-PLANE SWITCHING MODE LIQUID CRYSTAL
DISPLAY DEVICE

[0001] The present invention claims the benefit of Korean
Patent Application No. 81041/2004 filed in Korea on Oct.
11, 2004, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a liquid crystal
display (LCD) device, and more particularly, to an in-plane
switching (IPS) mode LCD device and a fabrication method
thereof that prevent a blot phenomenon, such as a chuck
blot, causing an external light to be reflected.

[0004] 2. Discussion of the Related Art

[0005] In light of the recent developments in various
portable information display electronic devices, research is
actively ongoing focusing on several types of flat panel
display devices including liquid crystal display (LCD)
devices, plasma display panel (PDP) devices, field emission
display (FED) devices, and vacuum fluorescent display
(VFD) devices. In particular, LCD devices have received
much attention because they are light and thin, are simple to
mass produce, produce high quality images, and have a low
power consumption.

[0006] An LCD device displays images by controlling a
light transmittance of a liquid crystal layer with pixels
arranged in a matrix form and applying a data signal
according to picture information to each pixel. The LCD
device is commonly driven using an active matrix (AM)
method in which a switching device, such as a thin film
transistor (TFT), is provided in each pixel to apply a voltage
to each pixel to change the light transmittance therethrough.

[0007] There are various display modes of the LCD
devices based on how liquid crystal molecules are driven.
For example, a twisted nematic (TN) mode is commonly
employed in LCD devices due to advantages, such as easy
black and white display function, rapid response time and
low driving voltage. The TN mode LCD device drives liquid
crystal molecules using an electric field perpendicular to a
substrate, such that a director of liquid crystal can have an
angle between 0° and 90° with respect to the substrate.
However, the TN mode LCD device is disadvantageous in
that a viewing angle for an observer is undesirably narrow
because the liquid crystal molecules are aligned vertically by
the electric field perpendicular to the substrate.

[0008] To solve such a narrow viewing angle problem, a
new technology, such as an in-plane switching (IPS) mode
LCD device, has been proposed. In an IPS mode LCD
device, when a voltage is applied to an electrode, an in-plane
electric field, which is a horizontal field with respect to a
substrate, is formed to align liquid crystal molecules hori-
zontally to obtain wide viewing angle characteristics.

[0009] FIG. 1is aplan view illustrating a portion of a thin
film transistor array substrate of an in-plane switching mode
liquid crystal display device according to the related art. In
FIG. 1, a TFT array substrate includes a gate line 16 and a
data line 17 formed thereon crossing each other, thereby
defining a pixel region. In the pixel region, a plurality of
common electrodes 8 for switching liquid crystal molecules
and a plurality of pixel electrodes 18 are alternately disposed

1. Field of the Invention
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parallel to the data line 17 to generate in-plane electric field
on the array substrate. The pixel electrodes 18 are electri-
cally connected to each other by a pixel electrode line 181
via first contact holes 40A, and the common electrodes 8 are
electrically connected to each other by a common electrode
line 8L via second contact holes 40B. The pixel electrode
line 181 and the common electrode line 8L are disposed
parallel to the gate line 16.

[0010] A switching device, such as a thin film transistor
(TFT) 20 is provided at the crossing of the gate and data
lines 16 and 17. The TFT 20 includes a gate electrode 21, a
semiconductor layer (not shown), a source electrode 22 and
a drain electrode 23. The gate electrode 21 extends from the
gate line 16, the source electrode 22 extends from the data
line 17, and the drain electrode 23 extends from the pixel
electrode line 18L. In particular, the gate electrode 21
receives a scanning pulse applied from the gate line 16 to
turn on the TFT 20. Thus, the TFT 20 selectively transfers
a data signal from the data line 16 to the pixel electrodes 18.
The common electrodes 8 and the pixel electrodes 18 are
formed of a transparent conductor on the same plane to
enhance an aperture ratio and luminance of the LCD device.
However, it lowers contrast ratio because complete black
luminance cannot be obtained in a normal black mode.

[0011] In the PS mode LCD device, various types of
patterns, such as lines and electrodes, are formed by repeat-
ing a photolithography process. The photolithography pro-
cess includes coating, exposing, developing, etching and
removal a photoresist material. For example, after an object
layer is formed on a substrate on which a pattern is desired
to be formed, a photoresist material is coated. Then, the
substrate is loaded to an exposing device, in which the
substrate and a mask are aligned and then light is irradiated
the substrate through the mask. Subsequently, the exposed
photoresist film region is developed to form a certain
photoresist pattern. Then, the object layer is etched into a
desired pattern by using the photoresist film pattern.

[0012] If the object layer positioned on the substrate is
made of a transparent film, when the substrate loaded on a
chuck is exposed, light beam irradiated on the substrate
transmits through both the transparent film, namely, the
object layer, and the substrate, as well as the photoresist film.
Then, light is reflected by the chuck made of metal to
re-transmit through the photoresist film. As a result, the
photoresist film positioned at the upper portion of the chuck
is exposed twice by the reflected light, thereby increasing the
light exposure amount. Thus, there is a difference of the light
exposure amount between a region of the substrate which
contacts with the chuck and a region of the substrate which
does not contact with the chuck. Because of the difference
in light exposure, the shape of the photoresist pattern, such
as its width, differs according to each region, resulting in
generation of a critical dimension (CD) deficiency with a
transparent electrode formed through the photoresist pattern,
which results a blot on a screen.

[0013] As a result, when the pixel electrode and the
common electrode of the IPS mode LCD device are made of
the transparent conductor, the width of the electrode which
determines an aperture ratio of the LCD device changes
according to each region on the substrate due to the exposed
amount by the reflected light. Hence, a chuck blot is gen-
erated on a display screen of the LCD device.
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SUMMARY OF THE INVENTION

[0014] Accordingly, the present invention is directed to an
in-plane switching mode liquid crystal display device that
substantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

[0015] An object of the present invention is to provide an
in-plane switching (IPS) mode liquid crystal display (LCD)
device capable of preventing generation of a blot that may
be generated as an external light is reflected in fabricating a
panel.

[0016] Another object of the present invention is to pro-
vide an in-plane switching (IPS) mode liquid crystal display
(LCD) device capable of enhancing a contrast ratio of a
screet.

[0017] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0018] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, an in-plane switching
mode liquid crystal display device includes first and second
substrates facing each other, a gate line and a data line
arranged on the first substrate crossing each other and
defining a pixel region, a switching device at a crossing of
the gate line and the data line, a common electrode and a
pixel electrode alternately disposed in the pixel region, at
least one of the common electrode and the pixel electrode
including a multi-layer having a conductor layer and a
reflectance reducing layer, and a liquid crystal layer formed
between the first and second substrates.

[0019] In another aspect, a method of fabricating an in-
plane switching (IPS) mode liquid crystal display device
includes forming a gate electrode and a gate line on a first
substrate, forming a gate insulation film on the first substrate
including the gate electrode and the gate line, forming a
semiconductor layer on the first substrate including the gate
insulation film, forming a data line, a source electrode and
a drain electrode on the first substrate including the semi-
conductor layer, forming a passivation film on the first
substrate including the data line, forming a common elec-
trode and a pixel electrode disposed alternately on the
passivation film, at least one of the common electrode and
the pixel electrode including a multi-layer having a conduc-
tor layer and a reflectance reducing layer, and attaching the
first substrate to a second substrate.

[0020] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] 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,
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illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0022] FIG. 1is aplan view illustrating a portion of a thin
film transistor array substrate of an in-plane switching mode
liquid crystal display device according to the related art;

[0023] FIG. 2 is aplan view illustrating a portion of a TFT
array substrate of an exemplary IPS mode LCD device in
accordance with an embodiment of the present invention;

[0024] FIG. 3 is a cross-sectional view along line I-I' of
the array substrate shown in FIG. 2 and a corresponding
color filter substrate of the LCD device;

[0025] FIGS. 4A and 4B are graphs illustrating light
transmittance characteristics according to an electrode struc-
ture; and

[0026] FIGS. 5A to 5E are cross-sectional views along
line I-I' of the TFT array substrate shown in FIG. 2 illus-
trating a fabrication method thereof according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0027] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0028] FIG.2 is aplan view illustrating a portion of a TFT
array substrate of an exemplary IPS mode L.CD device in
accordance with an embodiment of the present invention,
and FIG. 3 is a cross-sectional view along line I-I' of the
array substrate shown in FIG. 2 and a corresponding color
filter substrate of the LCD device. As show in FIGS. 2 and
3, an IPS mode LCD device includes a first substrate 110. A
gate line 116 and a data line 117 are arranged crossing each
other to thereby a pixel region on the first substrate 110. A
thin film transistor 120 is provided at the crossing of the gate
line 116 and the data line 117 in each pixel region. The TFT
120 includes a gate electrode 121, a gate insulation film
115A on the gate electrode 121, a semiconductor layer 124
on the gate insulation film 115A, an ohmic contact layer 125
and source and drain electrodes 122 and 123 spaced apart
from each other on the semiconductor layer 124. The gate
electrode 121 may be a portion protruding from the gate line
116, and the source electrode 122 may be a portion protrud-
ing from the data line 117. A passivation film 115B is formed
on the entire surface of the first substrate 110 including the
TFT 120. The passivation film 115B may include an organic
insulation film with a low dielectric constant, such as an
acrylic resin, benzocyclobutene (BCB) and a polyimide
resin.

[0029] In the pixel region, a plurality of common elec-
trodes 108A and 108B and a plurality of pixel electrodes
118A and 118B are alternately disposed on the passivation
film 115B to generate in-plane electric field therebetween.
The common electrodes 108A and 108B may be paired in a
one-to-one relationship overlapping one another. Similarly,
the pixel electrodes 118A and 118B may be paired in a
one-to-one relationship overlapping one another. In addi-
tion, the common electrodes 108A and 108B and the pixel
electrodes 118A and 118B may have a bent shape and may
have a shape corresponding to the shape of the data line 117.
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The pixel electrodes 118A and 118B within the same pixel
region are electrically connected to each other by a pixel
electrode line 1181 via first contact holes 140A, and the
common electrodes 108A and 108B are electrically con-
nected to each other by a common electrode line 1081 via
second contact holes 140B. The pixel electrode line 1181
and the common electrode line 1081, may be parallel to the
gate line 116.

[0030] The common electrodes 108A and 108B and the
pixel electrodes 118A and 118B are formed as a dual layer
of reflectance reducing layers 108 A and 118A and conductor
layers 108B and 118B, respectively. The reflectance reduc-
ing layers 108A and 118A may be opaque layers with a
surface reflectance of below 10% that respectively contact
with the conductor layers 108B and 118B. Thus, light
irradiated toward the conductor layers 108B can be pre-
vented from being reflected after transmitting through the
conductor layers 108B and 118B. For example, the reflec-
tance reducing layers 108A and 118A may include an
opaque metal oxide or metal nitride, such as chrome-oxide
(CrOx), chrome-nitride (CrNx), molybdenum-oxide
(MoOx) and molybdenum-nitride (MoNx), or an organic
coating film, such as a black resin. The conductor layers
108B and 118B may include a transparent conductor, such as
an indium-tin-oxide (ITO), indium-zinc-oxide (IZO),
indium-tin-zinc-oxide (ITZ0), tin-oxide (TO), or the like, to
enhance luminance of the LCD device. Although not shown,
the common electrodes 108A and 108B and the pixel
electrodes 118A and 118B may be formed as multi-layer
electrodes having more than two layers.

[0031] Since the reflectance reducing layers 108A and
118A are formed on the region where the reflectance reduc-
ing layers 108A and 118A can contact with the central
portion of the lower surface of the conductor layers 108B
and 118B, a deficiency caused by the external light reflec-
tion, such as the chuck blot generated during the process of
fabricating of the electrodes, can be prevented. Further,
when the common electrode and the pixel electrode are
formed of a transparent conductor material, screen contrast
ratio can also be improved.

[0032] Inthe exposing process, if the etching-subject layer
formed on the substrate is the transparent film, e.g., the ITO
layer for forming the common electrode and the pixel
electrode, light beam coming during exposing transmits
through the etching-subject layer and the substrate, reflected
by an exposing chuck supporting the substrate, and then,
re-irradiated on a photoresist film disposed at an upper
portion of the etching-subject layer. Then, the photoresist
film 1s exposed twice by the reflected light, so the photoresist
film pattern for forming electrodes changes, which result-
antly makes the width of the common electrode and the pixel
electrode, which determine an aperture ratio of the LCD
device, different according to each region, and thus, a blot
appears on the screen.

[0033] Inthe IPS mode LCD device, the width of the pixel
electrode and the common electrode is a critical factor for
determining an aperture ratio. Thus, if there is a difference
in an exposing degree with respect to the photoresist film by
the reflected light during the exposing process for formation
of the common electrode and the pixel electrode, the width
of electrodes differs according to each region depending on
a strength distribution of the reflected light. The resultant
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difference in widths then changes the aperture ratio, thereby
generating a blot on a display screen. Thus, in an embodi-
ment of the present invention, when the common electrode
and the pixel electrode are formed, the opaque film for
forming the reflectance reducing layer is disposed at an
upper portion or at a lower portion of the transparent film,
thereby preventing external light reflection during the expos-
ing process and avoiding the generation of a blot on a
display screen.

[0034] Inaddition, as shownin FIG. 3, the IPS mode LCD
device includes a second substrate 105 facing the first
substrate 110. The second substrate 105 includes a black
matrix 106 and a color filter 107 formed thereon. The black
matrix 106 may include an opaque material corresponding
an area of the TFT 120, the data line 116 and the gate line
117. The color filter 107 may include red, green and blue
sub-color filters with each of the sub-color filters corre-
sponding to a pixel region. Although not shown, the color
filter 107 may instead be formed on the first substrate 110.

[0035] The reflectance reducing layers 108A and 118A and
the conductor layers 1088 and 118B may respectively have
the same width. Alternatively, the reflectance reducing lay-
ers 108A and 118A preferably have a narrower width than a
width of the conductor layers 108B and 118B. For example,
a first width W1 of the reflectance reducing layers 108A and
118A is narrower than a second width W2 of the conductor
layers 108B and 118B. Thus, the reflectance reducing layers
108A and 118A contact with the central portion but not the
edge portion of the conductor layers 108B and 118B. As a
result, the LCD device of the present invention can imple-
ment an excellent screen contrast ratio as well as obtain the
same aperture ratio and luminance as those when the com-
mon electrodes 108A and 108B and the pixel electrodes
118A and 118B are formed as transparent conductors.

[0036] FIGS. 4A and 4B are graphs illustrating light
transmittance characteristics according to an electrode struc-
ture. In FIG. 4A, solid lines T1 and T2 respectively indicate
light transmittance in the normal white mode and in the
normal black mode when the electrodes 208 and 218 are
made of a transparent conductor in the IPS mode LCD
device. Dotted lines O1 and O2 respectively indicate light
transmittance in the normal white mode and in the normal
black mode when the electrodes 208 and 218 are made of the
opaque conductor, e.g., metal, in the IPS mode LCD device.
When the electrodes 208 and 218 are made of the opaque
conductor, light cannot be transmitted at the upper region of
the electrode 206 in both normal black mode and normal
white mode, resulting in that light transmittance O1 and O2
at the upper portion of the electrodes 208 and 218 is 0. In
comparison, when the electrodes 208 and 218 are made of
the transparent conductor, light is partially leaked at the
upper portion of the electrode 208 and 218 in the normal
black mode, failing to implement complete black luminance
over the entire region of the substrate 210 including the
electrodes 208 and 218. Accordingly, when the electrodes
208 and 218 are made of the transparent conductor, light
transmittance T2 at the upper portion of the electrode 208
increases by a certain numerical value.

[0037] In addition, in the normal white mode, liquid
crystal molecules are driven at a certain region of the upper
portion of the electrodes 208 and 218, such that a small
amount of light is transmitted to have a light transmittance
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T1 having a parabolic shape as shown in FIG. 4A. Thus,
black luminance and white luminance of the LCD device
increase. A region for bettering the aperture ratio substan-
tially in the normal white mode, among the entire area of the
upper portion of the electrode 208, is limited to the edge
portion Wy, of the electrodes 208 and 218. In other words,
the central portion of the electrodes 208 and 218 except for
the edge portion Wy, does not affect increase of the white
luminance and the aperture ratio. This is because, in terms
of the characteristics of the IPS mode LCD device, an
in-plane electric field for driving liquid crystal is not sub-
stantially generated from the upper portion, especially at the
central portion of the electrode of the electrode. Thus, the
central portion of the electrode works as a light blocking
region.

[0038] FIG. 4B shows light transmittance characteristics
of each region on the substrate 210" when the opaque
reflectance reducing layers 208A and 218A are disposed at
a lower portion of the transparent conductor layer in the IPS
mode LCD device in accordance to an embodiment of the
present invention. As shown in FIG. 4B, light transmittance
T1' of the LCD device has a high value at the edge portion
Wy, corresponding to the region except for the central
portion Wy, of the conductor layers 208B and 218B. The
transmittance T1' and T2' of the central portion Wy, of the
conductor layers 208B and 218B, which is the correspond-
ing region of the reflectance reducing layers 208 A and 218A,
are 0 in the normal black mode and in the normal white
mode, implementing complete black luminance. Accord-
ingly, a contrast ratio is improved. As a result, by including
the reflectance reducing layer at the common electrode and
pixel electrode, the deficiency of chuck blot can be pre-
vented compared with the case where both the common
electrode and the pixel electrode are formed as transparent
conductor layers. In addition, the same high luminance as in
the case where both the common electrode and the pixel
electrode are formed as transparent conductor layers can be
obtained.

[0039] By adding the reflectance reducing layer to the
common electrode and the pixel electrode, the chuck blot,
which is generated in the structure of forming the common
electrode and the pixel electrode only as the transparent
conductors, can be prevented. Since generation of reflected
light on the surface of the chuck made of the metal material
for fixing the substrates during the exposing process is
prevented, the photoresist film cannot be exposed twice.
Thus, the amount of exposing which is relatively high at the
region where the chuck is positioned can be resolved. In
other words, the photoresist film is not exposed twice,
appearance of the chuck blot at the transparent common
electrode and pixel electrode positioned at the upper portion
of the chuck can be prevented. Accordingly, the variation
rate of the aperture ratio of the LCD device due to the
non-uniformity of the photoresist pattern according to a
region can be reduced, and the chuck blot can be prevented.

[0040] Although not shown, in an embodiment of the
present invention, a conductive metal layer can be addition-
ally formed at the common electrode and the pixel electrode
to form a multi-electrode structure. By doing that, resistance
of the conductor layer can be reduced. In addition, because
the electrode can be formed to be thin, deficiency of picture
quality due to light leakage according to a step can be
prevented.
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[0041] FIGS. 5A to 5E are cross-sectional views along
line I-I' of the TFT array substrate shown in FIG. 2 illus-
trating a fabrication method thereof according to an embodi-
ment of the present invention. As shown in FIG. 5A, a gate
line (not shown) and a gate electrode 121 extending from the
gate line are formed on a first substrate 110. The first
substrate 110 may be formed of a transparent insulation
material, such as glass or quartz. In addition, a gate insula-
tion film 115A is formed on the first substrate 110 covering
the gate line and the gate electrode 121. Then, an amorphous
silicon thin film and an n+ amorphous silicon thin film are
sequentially formed on the substrate 110. The amorphous
silicon thin film and the n+ amorphous silicon thin film are
then patterned to respectively form a semiconductor layer
124 and an ohmic contact layer 125 overlapping the gate
electrode 121.

[0042] As shown in FIG. 5B, a conductive metal layer is
formed on the first substrate 110 and patterned to form a data
line 117 and source/drain electrodes 122 and 123. In addi-
tion, a portion of the ohmic contact layer 125 corresponding
to a channel portion of the semiconductor layer 124 is
removed. For example, the source/drain electrodes 122 and
123 may be used as an etch mask to remove a portion of the
ohmic contact layer 125, thereby exposing a portion of the
semiconductor layer 124. Further, a portion of the source
electrode 122 may be connected to the data line 117, and a
portion of the drain electrode 123 may extend toward a pixel
region to form a pixel electrode line 118L.

[0043] As shown in FIG. 5C, a passivation film 115B is
deposited on the first substrate 110 and patterned to form a
first contact hole 140A exposing a portion of the pixel
electrode line 118L.

[0044] As shown in FIG. 5D, an opaque film A and a
conductive transparent film B are formed on the first sub-
strate 110. The transparent film B may include a transparent
conductor, such as an indium-tin-oxide (ITO), indium-zinc-
oxide (IZ0), indium-tin-zinc-oxide (ITZO), tin-oxide (TO),
or the like. The opaque film A may include metal oxide or
metal nitride, such as chrome-oxide (CrOx), chrome-nitride
(CeNx), molybdenum-oxide (MoOx) and molybdenum-ni-
tride (MoNx), or an organic film, such as a black resin. The
opaque film A and the transparent film B are patterned. For
example, the opaque film A and the transparent film B may
be etched through the photolithography process using an
etch mask M.

[0045] As shown in FIG. 5E, the opaque film A and the
transparent film B (shown in FIG. 5D) are patterned to form
first and second reflectance reducing layers 108A and 118A
and first and second transparent conductor layer 108B and
118B. In particular, the second reflectance reducing layer
118A is formed in the first contact hole 140A to electrically
connect to the pixel electrode line 118L. The first reflectance
reducing layer 108A and the first transparent conductor layer
108B may be paired in a one-to-one relationship overlapping
one another to form one common electrode. Similarly, the
second reflectance reducing layer 118A and the second
transparent conductor layer 118B may be in a one-to-one
relationship overlapping one another to form one pixel
electrode. Although not shown, each of the common elec-
trode and the pixel electrode may a multi-layered structure
having more than the first reflectance reducing layer 108A
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and the first transparent conductor layer 108B or the second
reflectance reducing layer 118A and the second transparent
conductor layer 118B.

[0046] The transparent conductor layers 108B and 118B
positioned at the upper portion may be etched to have a first
width. Then, the reflectance reducing layers 108A and 118A
are over-etched to have a second width by using the pat-
terned transparent conductor layers 108B and 118B as
masks. Then, since the first width of the opaque reflectance
reducing layers 108 A and 118A is smaller than the width of
the transparent conductor layers 108B and 118B. Accord-
ingly, the screen contrast ratio and luminance can be
enhanced. Although not shown, the first and second trans-
parent conductor layers 108B and 118B may have different
widths from one another, and the first and second reflectance
reducing layers 108A and 118A may have different widths
from one another, as long as the opaque reflectance reducing
layers 108A and 118A have a width W, that does not
decrease white luminance of the transparent conductor lay-
ers 108B and 118B.

[0047] Accordingly, in an embodiment of the present
invention, the common electrode and the pixel electrode are
formed as dual- or multi-layer electrodes including the
transparent conductor layer and the opaque reflectance
reducing layer. Alternatively, only one of the common
electrode and pixel electrode have the dual-layer or multi-
layer electrodes. The common electrode and the pixel elec-
trode formed as the dual- or multi-layer may be formed and
patterned in the same process. When they are simultaneously
formed on the same layer, intervals among electrodes are
uniform, thereby improving picture quality.

[0048] The reflectance reducing layer can be formed of a
photoresist black resin, which can serve as a light blocking
layer for preventing light leakage from an upper portion of
the electrodes. The black resin can be formed at an upper
portion of a conductor. Since the black resin itself serves as
a photoresist, the photolithography process can be per-
formed without a process of coating the photoresist. Thus,
the process of forming the common electrode and the pixel
electrode may include forming a conductive transparent film
on a passivation film; forming an opaque film as the black
resin on the transparent film; etching the opaque film
through the photolithography process to form a reflectance
reducing layer with a second width; and etching the trans-
parent film by using the etched reflectance reducing layer as
a mask to form a conductor layer with a first width.

[0049] A gate pad part and a source pad part also may be
formed as a multi-layer like the common electrode and the
pixel electrode, only as a transparent conductor through a
process of using a metal mask, only as a transparent con-
ductor layer and a reflectance reducing layer, or only as a
reflectance reducing layer. Thus, resistance of the pad part
can be lowered or reliability of the pad part can be enhanced
by using various designing methods.

[0050] Although not shown, the common electrode and
the pixel electrode may be formed as the multi-layer elec-
trodes having a shape of a short straight line or in a zig-zag
form. In the case where the common electrode and the pixel
electrode are bent or in the zig-zag form in the pixel region,
liquid crystal molecules positioned in the pixel region are
not all arranged in one direction. Instead, the liquid crystal
molecules are arranged in different directions to induce a
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multi-domain, thereby offsetting abnormal light due to a
birefringence characteristics of the liquid crystal molecules
and minimizing a color shift phenomenon. The common
electrode and the pixel electrode may have a bent angle of
the zig-zag structure within in a range of about 1°~30° with
respect to an alignment direction of the liquid crystal mol-
ecules.

[0051] The present invention features that the reflectance
reducing layer is formed at the upper portion or at the lower
portion of the electrodes formed in the pixel and the blot
deficiency caused by reflection of external light is enhanced.
In this respect, the present invention is not limited to the
electrodes made of the transparent conductor, such as ITO.
For example, by additionally forming the opaque metal layer
besides the transparent conductor layer, a triple-layer elec-
trode can be formed, and in this case, degradation of picture
quality can be solved compared with the case where the
electrode is formed only as the transparent conductor, and
abnormal light transmitted when liquid crystal molecules are
abnormally arranged at the upper portion of the transparent
electrode can be prevented by the conductive metal layer.

[0052] In addition, in the case where the common elec-
trode and the pixel electrode are formed only as the opaque
conductor layers made of an opaque metal on the passivation
film, if the reflectance reducing layer made of the metal
oxide or metal nitride is formed at the upper or lower
portion, the external light reflection phenomenon by light
transmitted from an external light source of the display can
be reduced and thus the screen blot phenomenon can be
prevented.

[0053] In an embodiment of the present invention, the
pixel electrodes and the common electrodes have a dual-
layered structure having an opaque metal layer and a reflec-
tance reducing layer. The opaque metal layer may include
one of molybdenum (Mo), aluminum (Al), aluminum-neo-
diminum (Al—Nd), copper (Cu), chrome (Cr), titanium (Ti)
and their alloy. In another embodiment of the present
invention, the pixel electrodes and the common electrodes
have a triple-layered structure having a transparent conduc-
tor layer, a reflectance reducing layer and an opaque metal
layer, and these three layers may be formed in any order.

[0054] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
in-plane switching mode liquid crystal display device of the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion covers the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. An in-plane switching mode liquid crystal display
device, comprising:

first and second substrates facing each other;

a gate line and a data line arranged on the first substrate
crossing each other and defining a pixel region;

a switching device at a crossing of the gate line and the
data line;

a common electrode and a pixel electrode alternately
disposed in the pixel region, at least one of the common
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electrode and the pixel electrode including a multi-
layer having a conductor layer and a reflectance reduc-
ing layer; and

a liquid crystal layer formed between the first and second

substrates.

2. The device of claim 1, wherein the reflectance reducing
layer has a surface light reflectance of about 10% or less.

3. The device of claim 1, wherein the reflectance reducing
layer includes one of a metal oxide, a metal nitride or a black
resin.

4. The device of claim 1, wherein the reflectance reducing
layer has a width smaller than a width of the conductor layer.

5. The device of claim 1, wherein the reflectance reducing
layer has a width substantially the same as a width of the
conductor layer.

6. The device of claim 1, wherein the conductor layer
includes one of a transparent conductor and an opaque
conductor.

7. The device of claim 6, wherein the transparent con-
ductor includes one of indium-tin-oxide (ITO), indium-zinc-
oxide (IZO), indium-tin-zinc-oxide (ITZO) and tin-oxide
(TO).

8. The device of claim 6, wherein the opaque conductor
includes one of molybdenum (Mo), aluminum (Al), alumi-
num-neodiminum (Al—Nd), copper (Cu), chrome (Cr),
titanium (T1) and an alloy thereof.

9. The device of claim 1, wherein the conductor layer is
on the reflectance reducing layer.

10. The device of claim 1, wherein the reflectance reduc-
ing layer is on the conductor layer.

11. The device of claim 1, wherein the common electrode
and the pixel electrode include a conductive metal layer.

12. The device of claim 11, wherein the conductive metal
layer includes one of indium-tin-oxide (ITO), indium-zinc-
oxide (IZ0O), indium-tin-zinc-oxide (ITZO) and tin-oxide
(TO).

13. The device of claim 11, wherein the conductive metal
layer is on the conductor layer and the reflectance reducing
layer.

14. The device of claim 11, wherein the conductive metal
layer is positioned at a lower portion of the conductor layer
and the reflectance reducing layer.

15. The device of claim 1, wherein the common electrode
and the pixel electrode have a bent portion.

16. The device of claim 1, further comprising:

a color filter on one of the first and second substrates.
17. A method of fabricating an in-plane switching (IPS)
mode liquid crystal display device, comprising:
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forming a gate electrode and a gate line on a first
substrate;

forming a gate insulation film on the first substrate
including the gate electrode and the gate line;

forming a semiconductor layer on the first substrate
including the gate insulation film;

forming a data line, a source electrode and a drain
electrode on the first substrate including the semicon-
ductor layer;

forming a passivation film on the first substrate including
the data line;

forming a common electrode and a pixel electrode dis-
posed alternately on the passivation film, at least one of
the common electrode and the pixel electrode including
a multi-layer having a conductor layer and a reflectance
reducing layer; and

attaching the first substrate to a second substrate.
18. The method of claim 17, wherein the step of forming
the common electrode and the pixel electrode includes:

forming an opaque film on the passivation film;
forming a conductive transparent film on the opaque film;

etching the conductive transparent film to form the con-
ductor layer; and

etching the opaque film by using the conductor layer as a
mask to form the reflectance reducing layer.
19. The method of claim 17, wherein the step of forming
the common electrode and the pixel electrode includes:

forming a conductive transparent film on the passivation
film;

forming an opaque film on the conductive transparent
film;

etching the opaque film to form the reflectance reducing
layer; and

etching the conductive transparent film by using the
reflectance reducing layer as a mask to form the con-
ductor layer.

20. The method of claim 19, further comprising;

forming a conductive metal layer on the reflectance
reducing layer.
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