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LIQUID CRYSTAL DISPLAY DEVICE AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
119 to Korean Patent Application No. 10-2008-0121576,
filed on Dec. 03, 2008, which is hereby incorporated by
reference in its entirety.

BACKGROUND
[0002] 1. Field of the Disclosure
[0003] This disclosure relates to a liquid crystal display

device with improved transmittance and contrast ratio, and a
driving method thereof.

[0004] 2. Description of the Related Art

[0005] As the information society grows, flat display
devices capable of displaying information have been widely
developed. These flat display devices include liquid crystal
display (LCD) devices, organic electro-luminescence display
(OLED) devices, plasma display devices, and field emission
display devices. Among the above display devices, LCD
devices have the advantages that they are light and small and
can provide a low power drive and a full color scheme.
Accordingly, LCD devices have been widely used for mobile
phones, navigation systems, portable computers, televisions
and so on.

[0006] LCD devices control the transmittance of a liquid
crystal on a liquid crystal panel, thereby displaying a desired
image. LCD devices generally have a poor viewing angle.
[0007] In order to improve the viewing angle, an LCD
device with an in-plane switching (IPS) mode has been pro-
posed which generates a horizontal electric field or an in-
plane electric field by means of pixel electrode and common
electrode arranged on the same substrate. Also, the pixel and
common electrodes included in the LCD device of the IPS
mode have been designed to be arranged in one of several
configurations, including a one-matal-one-ITO (1-metal-1-
ITO), a two-ITO (2-1TO), and a 2MoTi configuration.
[0008] Among these electrode arrangement configurations,
the 1-metal-1-ITO configuration includes common elec-
trodes 103a and 1035 and a pixel electrode 107 arranged on
different layers, as shown in FIG. 1. The common electrodes
1034 and 1035, which include a metal film, are disposed on a
substrate 101. Meanwhile, the pixel electrode 107, which
includes a transparent conductive film such as an I'TO film is
disposed on a passivation (or protective) film 106.

[0009] The 1-metal-1-ITO configuration uses a mask in the
formation of the common electrodes 103a and 1035. The
mask can be aligned in an undesired position which is then
shifted from a desired position to one direction (for example,
to the right side of the desired position) during the formation
of the common electrodes 103a and 1034. In other words, a
mask misalignment can be generated. In this case, shifted
common electrodes 105a and 1056 may be formed. The
shifted common electrodes 105a and 1055 are separated in
differing distances from the pixel electrode 107. More spe-
cifically, a first region A defined between the first shifted
common electrode 105a and the pixel electrode 107 is of a
width narrower than that of a second region B formed
between the second shifted common electrode 1055 and the
pixel electrode 107. As such, the transmittances of the first
and second regions A and B with regards to the same voltage
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are different from each other, thereby deteriorating the overall
(or general) transmittance as shown in FIG. 2.

[0010] The 2-ITO configuration includes a pixel electrode
113 and a common electrode 115 arranged on the same layer,
i.e., on the surface of a substrate 111, as shown in FIG. 3A.
The pixel electrode 113 and the common electrode 115 are
formed of the same material such as ITO.

[0011] In the 2-ITO configuration, an equipotential is
formed on the pixel electrode 113 and the common electrode
115. As such, a mean efficiency of a liquid crystal positioned
above the pixel electrode 113 and the common electrode 115
is decreased as shown in FIG. 3B. Likewise, the transmittance
of the pixel region is lowered. Therefore, the contrast ratio is
deteriorated.

[0012] Similarly, the 2MoTi configuration includes a pixel
electrode 123 and a common electrode 125 arranged on the
same layer, i.e., on a substrate 121, as shown in FIG. 4A. The
pixel electrode 123 and the common electrode 125 are made
of the same material such as MoTi.

[0013] As the pixel and common electrodes 123 and 125
made of MoTi are opaque, light can not penetrate through the
pixel and common electrodes 123 and 125, as shown in FIG.
4B. In other words, the aperture of the pixel region is lowered.
Accordingly, the light transmittance and brightness are dete-
riorated.

BRIEF SUMMARY

[0014] Accordingly, the present embodiments are directed
to an LCD device that substantially obviates one or more of
problems due to the limitations and disadvantages of the
related art, and a manufacturing method thereof.

[0015] An object of the present embodiment is to provide
an LCD device capable of improving both its transmittance
and contrast ratio, and a manufacturing method thereof. This
LCD device achieves such improvements by arranging a
common electrode on the same layer as a pixel electrode and
a layer different from the pixel electrode.

[0016] Additional features and advantages of the embodi-
ments 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 embodiments. The advantages of the
embodiments will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0017] According to one general aspect of the present
embodiment, an LCD device includes: a gate line disposed
along a first direction; a data line crossing the gate line along
a second direction; a thin film transistor disposed on the gate
line and connected to the gate line and the data line; a first
common electrode disposed on the same layer as the gate line
and including first and second horizontal electrode bars and a
plurality of first vertical common electrode bars; a second
common electrode disposed on a layer different from the first
common electrode and including a third horizontal common
electrode bar and a plurality of second vertical common elec-
trode bars; and a pixel electrode disposed on the same layer as
the second common electrode and including a horizontal
pixel electrode bar and a plurality of vertical pixel electrode
bars, wherein the second common electrode is connected to
the first common electrode and disposed to overlap the first
common electrode.

[0018] AnLCD device manufacturing method according to
another aspect of the present embodiment includes: forming
a gate line and a first common electrode, which includes first
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and second horizontal common electrode bars and a plurality
of first vertical common electrode bars, on a substrate; form-
ing an gate insulation film on the substrate including the gate
line; forming a semiconductor layer on the gate insulation
film opposite to the gate line; forming a data line and source/
drain electrodes on the substrate including the semiconductor
layer; forming a passivation film, which includes a contact
hole exposing the second horizontal common electrode bar,
on the substrate including the data line; and forming a pixel
electrode, which includes a horizontal pixel electrode bar and
a plurality of vertical pixel electrode bars, and a second com-
mon electrode which includes a third horizontal common
electrode bar and a plurality of second vertical common elec-
trode bars, on the passivation film, wherein the third horizon-
tal common electrode bar is connected to the second horizon-
tal common electrode bar through the contact hole.

[0019] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the invention, and be
protected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further
aspects and advantages are discussed below in conjunction
with the embodiments. It is to be understood that both the
foregoing general description and the following detailed
description of the present disclosure are exemplary and
explanatory and are intended to provide further explanation
of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the disclosure. In the drawings:
[0021] FIG. 1 is a view showing an LCD device of the
1-metal-1-ITO configuration according to the related art;
[0022] FIG. 2 is a graphic diagram showing light transmit-
tance in an LCD device of FIG. 1 manufactured with a mask
misalignment;

[0023] FIG. 3A is a view showing an LLCD device of the
2-ITO configuration according to the related art;

[0024] FIG. 3B is a graphic diagram showing light trans-
mittance in by an LCD device of the 2-ITO configuration
shown in FIG. 3A;

[0025] FIG. 4A is a view showing an LCD device of the
2MoTi configuration according to the related art;

[0026] FIG. 4B is a graphic diagram showing light trans-
mittance in an LCD device of the 2Moti configuration shown
in FIG. 4A

[0027] FIG.5is aplane view showing an LCD device of an
IPS mode according to an embodiment of the present disclo-
sure;

[0028] FIG. 6 is a cross-sectional view showing sectional
surfaces taken along lines A-A', B-B', and C-C' in the LCD
device of an IPS mode shown in FIG. 5;

[0029] FIG. 7 is a graphic diagram showing light transmit-
tance in the LCD device of an IPS mode shown in FIG. 5; and
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[0030] FIGS. 8A through 8D are cross-sectional views
explaining a method of manufacturing the LCD device of an
IPS mode according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0031] Reference will now be made in detail to the embodi-
ments of the present disclosure, examples of which are illus-
trated in the accompanying drawings. These embodiments
introduced hereinafter are provided as examples in order to
convey their spirits to the ordinary skilled person in the art.
Therefore, these embodiments might be embodied in a dif-
ferent shape, so are not limited to these embodiments
described here. Also, the size and thickness of the device
might be expressed to be exaggerated for the sake of conve-
nience in the drawings. Wherever possible, the same refer-
ence numbers will be used throughout this disclosure includ-
ing the drawings to refer to the same or like parts.

[0032] FIG.5is aplane view showing an LCD device of an
IPS mode according to an embodiment of the present disclo-
sure. FIG. 6 is a cross-sectional view showing sectional sur-
faces taken along lines A-A', B-B', and C-C' in the LCD
device of an IPS mode shown in FIG. 5. Although FIG. 5
shows only a unit pixel region for the convenience of expla-
nation, the embodiment of the present disclosure is not lim-
ited to this. In other words, the embodiment of the present
disclosure must be applied to an LCD device in which the unit
pixel region shown in FIG is arranged in a matrix.

[0033] Referringto FIGS. 5and 6, a substrate 11 includes a
gate line 13 and a first common electrode 20. The gate line 13
may be disposed along a first direction (for example, a hori-
zontal direction). The gate line 13 included in the LCD device
of the present embodiment can be used as a gate electrode
which is one of the components of a thin film transistor. In
other words, the thin film transistor can be formed on the gate
line 13.

[0034] The first common electrode 20 includes first and
second horizontal common electrode bars 21 and 23 arranged
to be separated from each other in the first direction, and a
plurality of first vertical common electrode bars 25a to 25¢
extended between the first and second horizontal common
electrode bars 21 and 23 in a second direction (for example, a
vertical direction). The first horizontal common electrode bar
21 is disposed adjacent to the gate line 13. Meanwhile, the
second horizontal common electrode bar 23 is disposed adja-
cent to a preceding gate line which is positioned in a preced-
ing pixel region ahead of the gate line 13.

[0035] The first vertical common electrode bars 25a to 25¢
may extend from the first horizontal common electrode bar 21
to the second horizontal common electrode bar 23. In other
words, the first vertical common electrode bars 25a to 25¢
connected between the first and second horizontal common
electrode bars 21 and 23 are arranged along the second direc-
tion (i.e., the vertical direction). The first vertical common
electrode bars 25a to 25e can also have a crooked (or curved)
shape. Furthermore, the first vertical common electrode bars
25a to 25e can integrally be formed with the first and second
horizontal common electrode bars 21 and 23.

[0036] The gate line 13 and the first common electrode 20
can include either a single layer formed of one material
selected from a group which consists of cooper (Cu), alumi-
num (Al), Molybdenum (Mo), tungsten (W), titanium (Ti), a
cooper alloy, an aluminum alloy, a molybdenum alloy, a
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tungsten alloy, and a titanium alloy, or a stacked layer formed
of at least two selected from the above group.

[0037] A gate insulation film 27 is disposed on the entire
surface of the substrate with the gate line 13 and the first
common electrode 20. The gate insulation film 27 may be
formed of an organic material or an inorganic material.
[0038] A semiconductor layer 29 including an active layer
and an ohmic contact layer is formed on the gate insulation
film 27 opposite to the gate line 13. The active layer may be
formed of silicon. The ohmic contact layer can be formed by
doping an impurity into silicon.

[0039] A dataline 35 and source/drain electrodes 31 and 33
are arranged on the semiconductor layer 29. The data line 35
is disposed crossing the gate line 13. The source electrode 31
is connected to the data line 35 in a unified manner. The drain
electrode 33 is disposed separated from the source electrode
31. The data line 35 and the source/drain electrodes 31 and 33
can be formed of either the same material as the gate line 13
oramaterial different from the gate line 13. More specifically,
the data line 35 and the source/drain electrodes 31 and 33 can
include either a single layer formed of one material selected
from a group which consists of cooper (Cu), aluminum (Al),
Molybdenum (Mo), tungsten (W), titanium (Ti), a cooper
alloy, an aluminum alloy, a molybdenum alloy, a tungsten
alloy, and a titanium alloy, or a stacked layer formed of at least
two selected from the above group. Furthermore, the data line
35 has a crooked (or curved) shape in order to be separated at
a fixed distance from vertical pixel electrode bars and second
vertical common electrode bars of the second common elec-
trode described below. This is due to the fact that the vertical
pixel electrode bars and the second vertical common elec-
trode bars form a crooked shape (or a curved shape).

[0040] Inthis manner, a thin film transistor 30 including the
gate line 13, the gate insulation film 27, the semiconductor
layer 29, and the source/drain electrodes 31 and 33 can be
formed. This thin film transistor 30 is connected to the gate
line 13 and the data line 35.

[0041] A passivation (or protective) film 37 is formed on
the substrate 11 which includes the thin film transistor 30. The
passivation film 37 includes a contact hole 41 exposing the
drain electrode 33, and a second contact hole 43 exposing the
second horizontal common electrode bar 23 of the first com-
mon electrode 20.

[0042] A pixel electrode 50 and a second common elec-
trode 60 are arranged on the passivation film 37. The pixel
electrode 50 and the second common electrode 60 can be
formed of the same material as each other and can be arranged
on the same layer.

[0043] The pixel electrode 50 includes a horizontal elec-
trode bar 51 and a plurality of vertical pixel electrode bars 53a
to 53d extending from the horizontal electrode bar 51.
[0044] The second common electrode 60 includes a third
horizontal common electrode bar 61 and a plurality of second
vertical common electrode bars 63a to 63¢ extending from the
third horizontal common electrode bar 61. The second verti-
cal common electrode bars 63a to 63¢ are arranged to overlap
the first vertical common electrode bars 2556 to 25d except the
first vertical common electrode bars 25a and 25e positioned at
the outermost sides. The second vertical common electrode
bars 63a to 63¢ are either equal to or wider than the respective
first vertical common electrode bars 255 to 25d. It is prefer-
able for the second vertical common electrode bars 63a to 63¢
to have a width wider than that of the respective first vertical
common electrode bars 255 to 25d.
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[0045] If a mask is used in the formation of the first com-
mon electrode 20, the mask can be misaligned. In this case,
the distances between the first vertical common electrode
bars 255 to 25d of the first common electrode 20 and the
vertical pixel electrode bars 53a to 534 of the pixel electrode
50 are different from each other. Also, the first vertical com-
mon electrode bars 255 to 25d of the first common electrode
20 are not overlapped by the second vertical common elec-
trode bars 63a to 63¢ of the second common electrode 60 but
are separated from them. As such, light does not penetrate
through the separated regions (or gaps) between the first
vertical common electrode bars 255 to 254 of the first com-
mon electrode 20 and the second vertical common electrode
bars 63a to 63¢ of the second common electrode 60, due to the
opacity ofthe first vertical common electrode bars 255 to 254d.
Light penetrating through the separated regions (or the gaps)
is also not affected by an equivalent electric field formed on
the first vertical common electrode bars 255 to 254. In this
case, as the separated regions have the same size respectively,
distances between the separated region are also identical with
each other. Therefore, transmission regions adjacent to each
of the vertical pixel electrode bars 53a to 53d have the same
light transmittance as each other. Hereinafter, the transmis-
sion regions are regions except the separated regions in each
pixel. As a result, the transmittance is not lowered.

[0046] In addition, the opaque first vertical common elec-
trode bars 25b to 25d of the first common electrode 20 are
arranged not to overlap any of the second vertical common
electrode bars 63a to 63¢. Accordingly, the contrast ratio of
the unit pixel region can be improved.

[0047] The pixel electrode 50 and the second common elec-
trode 60 can be formed of a transparent conductive material
such as ITO (indium tin oxide), IZO (indium zinc oxide), and
ITZO (indium tin-zinc oxide). The pixel electrode 50 may be
electrically connected to the drain electrode 33 of the thin film
transistor 30 through the first contact hole 41. The second
common electrode 60 may be electrically connected to the
first common electrode 20 through the second contact hole
43. In other words, the third horizontal common electrode bar
61 of the second common electrode 60 can be electrically
connected to the second horizontal common electrode bar 23
of the first common electrode 20.

[0048] The outermost vertical pixel electrode bars 53a and
53d of the pixel electrode 50 and the outermost first vertical
common electrode bars 25a and 25e can configure a storage
capacitor together with the passivation film 37 and the gate
insulation film 27 which are interposed between them. Also,
the horizontal pixel electrode bar 51 of the pixel electrode 50
and the first horizontal common electrode bar 21 of the first
common electrode 20 can configure another storage capacitor
together with the passivation film 37 and the gate insulation
film 27 which are interposed between them. As such, the
storage capacitor is formed between the first horizontal com-
mon electrode bar 21 and the horizontal pixel electrode bar 51
and between the outermost first vertical common electrode
bars 25a and 25e and the outermost vertical pixel electrode
bars 53a and 53d. Therefore, the capacitance of the storage
capacitor can become larger.

[0049] The third horizontal common electrode bar 61 and
the horizontal pixel electrode bar 51 can be arranged parallel
to the gate line 13. The vertical pixel electrode bars 53a to 534
and the second vertical common electrode bars 63a to 63¢ can
be arranged parallel to the data line 35. Also, the vertical pixel
electrode bars 53a to 534 and the second vertical common
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electrode bars 63a to 63¢ can have a crooked (curved) shape.
The vertical pixel electrode bars 53a to 53d are alternately
arranged with the second vertical common electrode bars 63a
to 63c.

[0050] In this way, the first and second vertical common
electrode bars 254 to 25¢ and 63a to 63¢ are arranged on the
different layers, and the vertical pixel electrode bars 535 and
53¢ are arranged between the second vertical common elec-
trode bars 63a to 63¢. As such, IPS electric fields (or hori-
zontal electric fields) can be induced between the vertical
pixel electrode bars 5356 and 53¢ and the first vertical common
electrode bars 255 to 254 and between the vertical pixel
electrode bars 5356 and 53¢ and the second vertical common
electrode bars 63a to 63c.

[0051] In addition to this, since the first vertical common
electrode bars 255 to 254 formed of an opaque metal material
shield light, the light transmittance in the openings (or gaps)
between the first vertical common electrode bars 255 to 254
and the vertical pixel electrode bars 535 and 53¢ become
higher, as shown in FIG. 7. Accordingly, the LCD device of
the present embodiment can have an improved contrast ratio
compared to those of the 1-matal-1-ITO and 2-ITO configu-
rations according to the related art.

[0052] Furthermore, the first vertical common electrode
bars 25b to 25d and the second vertical common electrode
bars 63a to 63¢ are arranged to overlap each other. As such,
the openings between the vertical pixel electrode bars 52b and
53¢ and one of the first and second vertical common electrode
bars 255 to 25d and 63a to 63¢ may be equal to one another in
width, even though the mask is misaligned during the forma-
tion of the first common electrode 20. Therefore, the LCD
device of the present embodiment can greatly improve the
light transmittance in comparison with those of the 1-matal-
1-ITO and 2-ITO configurations according to the related art.

[0053] Consequently, the LCD device of the present
embodiment may have a 1-metal-2-1TO configuration which
includes the first common electrode 20 formed of a metal, the
pixel electrode 50 of the transparent conductive film, and the
second common electrode 60 of the transparent conductive
film disposed on the same layer as the pixel electrode 50. It is
evident that the 1-metal-2-1TO configuration of the present
embodiment can have superior light-transmittance compared
to the 1-metal-1-1TO and 2MoTi configurations of the related
art, and a contrast ratio higher than those of the 1-metal-1-1TO
and 2-ITO configurations according to the related art, as
described in the following table 1.

TABLE 1
1-Metal-1-1TO 2-1TO 2MoTi  1-Metal-2-ITO
Transmittance 400.3 439.2 407.4 428.3
Contrast Ratio 1053 1046 1164 1086

[0054] Also, DC (direct current) residual image and static
electricity characteristics are measured. These measurements
show that the 1-metal-2-ITO configuration of the present
embodiment is superior to the related art configurations.
[0055] FIGS. 8A through 8D are cross-sectional views
explaining a method of manufacturing the LCD device of an
IPS mode according to an embodiment of the present disclo-
sure. The method of manufacturing the LCD device of an IPS
mode according to the present embodiment will now be
explained referring to FIGS. 5 and 8A to 8D.
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[0056] As shown in FIG. 8A, a gate line 13 and a first
common electrode 20 are formed on a substrate 11 through a
process of forming a first metal film on the substrate 11 and
patterning the first metal film. The first metal film can include
either a single layer formed of one material selected from a
group which consists of cooper (Cu), aluminum (Al), Molyb-
denum (Mo), tungsten (W), titanium (T1), a cooper alloy, an
aluminum alloy, a molybdenum alloy, a tungsten alloy, and a
titanium alloy, or a stacked layer formed of at least two
selected from the above group. The gate line 13 and the first
common electrode 20 may be formed within a pixel region.
[0057] The gate line 13 functions as a gate electrode. As
such, a thin film transistor, which will be formed thereafter,
can be disposed on the gate line 13. The gate line 13 may be
formed along a first direction (for example, a horizontal direc-
tion).

[0058] The first common electrode 20 includes first and
second horizontal common electrode bars 21 and 23 sepa-
rated from each other, and a plurality of first vertical common
electrode bars 25a to 25e¢ extended between the first and
second horizontal common electrode bars 21 and 23 in such a
manner as to be unified with the horizontal common electrode
bars 21 and 23. The first horizontal common electrode bar 21
is disposed adjacent to a respective gate line 13. Meanwhile,
the second horizontal common electrode bar 23 is disposed
adjacent to a preceding gate line which is positioned in a
preceding pixel region ahead of the respective gate line 13.
The first vertical common electrode bars 254 to 25¢ between
the first and second horizontal common electrode bars 21 and
23 can be formed in a unified manner (i.e., of a single body)
with the first and second horizontal common electrode bars
21 and 23. The first vertical common electrode bars 25a to 25¢
also can have a crooked (or curved) shape. The first and
second horizontal common electrode bars 21 and 23 are
formed parallel to the gate line 13. The first vertical common
electrode bars 25a to 25¢ are formed extending along a sec-
ond direction (i.e., a vertical direction) perpendicular to the
gate line 13.

[0059] On the entire surface of the substrate 11 including
the gate line 13, a gate insulation film 27 is formed of either an
organic material or an inorganic material.

[0060] A semiconductor layer 29 including an active layer
and an ohmic contact layer is formed on the gate insulation
film 27 by forming and then patterning an active film and an
ohmic contact film on the gate insulation film 27, as shown in
FIG. 8B. The active layer may be formed of silicon. The
ohmic contact layer can be formed by doping an impurity into
silicon. The semiconductor layer 20 can be formed on the gate
line 13.

[0061] Referringto FIG. 8C, a dataline 35 and source/drain
electrodes 31 and 33 are formed on the substrate 11 with the
semiconductor layer 29, through a process of forming and
patterning a second metal film on the substrate. The second
metal film can include either a single layer formed of one
material selected from a group which consists of cooper (Cu),
aluminum (Al), Molybdenum (Mo), tungsten (W), titanium
(T1), a cooper alloy, an aluminum alloy, a molybdenum alloy,
a tungsten alloy, and a titanium alloy, or a stacked layer
formed of at least two selected from the above group.
[0062] The data line 35 is disposed crossing the gate line
13. In other words, the data line 35 is formed along the second
direction (i.e., the vertical direction). At the same time, the
outermost first vertical common electrode bars 25a and 25¢ of
the first vertical common electrode bars 25a to 25¢ can be
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formed adjacent to the data line 35 within the pixel region.
The data line 35 can be bent parallel to the first vertical
common electrode bars 254 to 25e. In other words, the data
line 35 may be formed parallel to the first vertical common
electrode bars 254 to 25e. The source electrode 31 is formed
in such a manner as to be unified with the data line 35. The
drain electrode 33 is disposed separately from the source
electrode 31.

[0063] Inthis way, the pixel region is defined by the cross-
ing of the data line 35 and the gate line 13. A thin film
transistor 30 including the gate line 13, the gate insulation
film 27, the semiconductor layer 29, and the source/drain
electrodes 31 and 33 can then be formed.

[0064] Then, a passivation (or protective) film 37 is formed,
by either coating an organic material or depositing an inor-
ganic mater, on the substrate 11 with the data line 35, as
shown in FIG. 8C. The passivation film is patterned to form a
first contact hole 41 exposing the drain electrode 33 and a
second contact hole 43 exposing the second horizontal com-
mon electrode bar 23.

[0065] As shown in FIG. 8D, a pixel electrode 50 and a
second common electrode 60 are provided on the passivation
film 37 by forming and patterning a transparent conductive
film on the passivation film 37. The transparent conductive
film can be formed of any one of ITO, IZO, and ITZO.
[0066] The pixel electrode 50 includes a horizontal elec-
trode bar 51 and a plurality of vertical pixel electrode bars 53a
to 53d extending from the horizontal electrode bar 51. The
vertical pixel electrode bars 53a to 534 are formed to be
unified with the horizontal pixel electrode bar 51. The hori-
zontal pixel electrode bar 51 is electrically connected to the
drain electrode 33 of the thin film transistor 30 through the
first contact hole 41.

[0067] The horizontal electrode bar 51 is formed to overlap
the first horizontal common electrode bar 21 adjacent to the
gate line 21. As such, the horizontal electrode bar 51 and the
first horizontal common electrode bar 21 can form a storage
capacitor together with the passivation film 37 and the gate
insulation film 27 interposed between them.

[0068] The outermost vertical pixel electrode bars 53a and
53d of the vertical pixel electrode bars 53a to 534 also are
formed to overlap the outermost first vertical common elec-
trode bars 25a and 25¢ of the first vertical common electrode
bars 25a to 25¢ within the pixel region. Accordingly, the
outermost vertical pixel electrode bars 53a and 53d and the
outermost first vertical common electrode bars 25a and 25e
can form another storage capacitor together with the passiva-
tion film 37 and the gate insulation film 27 interposed
between them.

[0069] The second common electrode 60 includes a third
horizontal common electrode bar 61 and a plurality of second
vertical common electrode bars 63a to 63¢ extending from the
third horizontal common electrode bar 61. The plural second
vertical common electrode bars 63a to 63¢ are formed to be
unified with the third horizontal common electrode bar 61.
The third horizontal common electrode bar 61 is electrically
connected to the second horizontal common electrode bar 23
through the second contact hole 43.

[0070] The second vertical common electrode bars 63a to
63c can alternately be formed with the vertical pixel electrode
bars 53a to 53d. Also, the second vertical common electrode
bars 63a to 63¢ are arranged to overlap the respective first
vertical common electrode bars 255 to 25d. To this end, the
second vertical common electrode bar 63a to 63¢ are either
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equal to or wider than the respective first vertical common
electrode bars 2556 to 25d. In other words, the second vertical
common electrode bars 63a to 63¢ may be formed in a width
great enough to cover the respective first vertical common
electrode bars 255 to 254.

[0071] The second vertical common electrode bars 63a to
63c¢ and the vertical pixel electrode bars 53a to 534 can be
formed parallel to the data line 35. As such, the second ver-
tical common electrode bars 63a to 63¢ and the vertical pixel
electrode bars 53a to 53d may have curved shapes.

[0072] In this matter, the LCD device of the present
embodiment forms the first and second common electrodes
20 and 60, which are electrically connected to each other, on
different layers. The LCD device also forms the pixel elec-
trode 50 on the same layer as the second common electrode
60. Furthermore, the LCD device forms the first vertical com-
mon electrode bars 255 to 254 of the first common electrode
20 and the second vertical common electrode bars 63a to 63¢
of the second common electrode 60 to overlap each other. As
such, the openings between the vertical pixel electrode bars
53b and 53¢ of the pixel electrode 50 and one group of'the first
vertical common electrode bars 2556 to 254 of the first com-
mon electrodes 20 and the second vertical common electrode
bars 63a to 63¢ of the second common electrode 60 may be
equal to one another in width, even though the first common
electrode 20 is shifted toward any one side due to mis-align-
ment of the mask. Accordingly, the light transmittances in the
openings are all the same. As a result, the LCD device of the
present embodiment can greatly improve the light transmit-
tance.

[0073] Inaddition, since the opaque first common electrode
20 is formed to overlap the second common electrode 60, it
shields light. Therefore, the light transmittance in the open-
ings (or gaps) becomes higher. Accordingly, the LCD device
of the present embodiment can improve the contrast ratio.
[0074] On the other hand, the first common electrode 20
can be formed in a stacked layer of at least two metal mate-
rials. For example, the first common electrode 20 can be
formed in a double layer of MoTi/Cu. In this case, the first
common electrode 20 of the stacked layer causes step cover-
age in different layers formed on the first common electrode
20, thereby misaligning liquid crystal during a rubbing pro-
cess. Therefore, a light leakage phenomenon is generated.
[0075] To address this matter, the LCD device of the present
embodiment can allow the first common electrode 20 to be
formed of only MoTi without Cu, so that the first common
electrode 20 is of a greatly reduced thickness. As such, the
step coverage caused by the first common electrode may be
minimized and the liquid crystal may be uniformly aligned.
Accordingly, the light leakage phenomenon can be prevented.
[0076] As describedabove, the LCD device according to an
embodiment of the present disclosure enables the openings
between the pixel electrode bars of the pixel electrode and one
of the first common electrode bars of the first common elec-
trodes and the second common electrode bars of the second
common electrode to be equal to one another in width, even
though the first common electrode is shifted toward one side
during the misalignment of the mask. Therefore, the light
transmittances in the openings are all the same. As aresult, the
LCD device of the present embodiment can greatly improve
the light transmittance.

[0077] Also, since the opaque first common electrode is
formed to overlap the second common electrode, it shields
light, making the light transmittance in the openings (or gaps)
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higher. Accordingly, the LCD device of the present embodi-
ment can improve the contrast ratio.

[0078] Although the present disclosure has been limitedly
explained regarding only the embodiments described above,
it should be understood by the ordinary skilled person in the
art that the present disclosure is not limited to these embodi-
ments, but rather that various changes or modifications
thereof are possible without departing from the spirit of the
present disclosure. Accordingly, the scope of the present dis-
closure shall be determined only by the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display device comprising:

a gate line disposed along a first direction;

a data line crossing the gate line along a second direction;

a thin film transistor disposed on the gate line and con-
nected to the gate line and the data line;

a first common electrode disposed on the same layer as the
gate line and including first and second horizontal elec-
trode bars and a plurality of first vertical common elec-
trode bars;

a second common electrode disposed on a layer different
from the first common electrode and including a third
horizontal common electrode bar and a plurality of sec-
ond vertical common electrode bars; and

a pixel electrode disposed on the same layer as the second
common electrode and including a horizontal pixel elec-
trode bar and a plurality of vertical pixel electrode bars,

wherein the second common electrode is connected to the
first common electrode and disposed to overlap the first
common electrode.

2. The liquid crystal display device according to claim 1,
wherein the second vertical common electrode bars are
arranged to overlap the first vertical common electrode bars,
respectively.

3. The liquid crystal display device according to claim 2,
wherein the second vertical common electrode bars have at
least width larger than the respective first vertical common
electrode bars.

4. The liquid crystal display device according to claim 1,
wherein the third horizontal common electrode bar of the
second common electrode is connected to the second hori-
zontal common electrode bar of the first common electrode.

5. The liquid crystal display device according to claim 1,
wherein the horizontal pixel electrode bar and the first hori-
zontal common electrode bar, and the outermost bars of the
vertical pixel electrode bars and the outermost bars of the first
vertical common electrode bars overlap together with a pas-
sivation film and a gate insulation film inperposed therebe-
tween to form a storage capacitor.
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6. The liquid crystal display device according to claim 1,
wherein the vertical pixel electrode bars and the first and
second vertical common electrode bars have crooked (or
curved or bent) shapes.

7. The liquid crystal display device according to claim 1,
wherein the gate line is formed in a double layer and the first
common electrode is formed in a single layer without the
upper layer of the double layer.

8. A method of manufacturing a liquid crystal display
device, the method comprising:

forming a gate line and a first common electrode, which

includes first and second horizontal common electrode
bars and a plurality of first vertical common electrode
bars, on a substrate;

forming an gate insulation film on the substrate including

the gate line;

forming a semiconductor layer on the gate insulation film

opposite to the gate line;

forming a data line and source/drain electrodes on the

substrate including the semiconductor layer;

forming a passivation film, which includes a contact hole

exposing the second horizontal common electrode bar,
on the substrate including the data line; and

forming a pixel electrode, which includes a horizontal

pixel electrode bar and a plurality of vertical pixel elec-
trode bars, and a second common electrode which
includes a third horizontal common electrode bar and a
plurality of second vertical common electrode bars, on
the passivation film,

wherein the third horizontal common electrode bar is con-

nected to the second horizontal common electrode bar
through the contact hole.

9. The method according to claim 8, wherein the second
common electrode is formed to overlap the first common
electrode.

10. The method according to claim 8, wherein the second
vertical common electrode bars are formed to overlap the first
vertical common electrode bars, respectively.

11. The method according to claim 10, wherein the second
vertical common electrode bars have at least width larger than
the respective first vertical common electrode bars.

12. The method according to claim 8, wherein the horizon-
tal pixel electrode bar and the first horizontal common elec-
trode bar, and the outermost bars of the vertical pixel elec-
trode bars and the outermost bars of the first vertical common
electrode bars overlap together with a passivation film and a
gate insulation film inperposed therebetween to form a stor-
age capacitor.
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