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LIQUID CRYSTAL DISPLAY DEVICE AND
FABRICATING METHOD THEREOF

[0001] This application claims the benefit of Korean Patent
Application No. P2004-112585 filed in Korea on Dec. 24,
2004, which is hereby incorporated by reference for all pur-
poses as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This invention relates to a liquid crystal display
device using a horizontal electric field, and more particularly
to a thin film transistor substrate of a horizontal electric field
applying type and a fabricating method thereof that are adap-
tive for simplifying a process.

[0004] 2. Discussion of the Related Art

[0005] Generally, a liquid crystal display device controls
light transmittance of a liquid crystal having a dielectric
anisotropy using an electric field to thereby display a picture.
To this end, a liquid crystal display device includes a liquid
crystal display panel (hereinafter, a liquid crystal panel) for
displaying a picture by a liquid crystal cell matrix, and a
driving circuit for driving the liquid crystal display panel.
[0006] InFIG.1,arelated art liquid crystal display panel is
comprised of a color filter substrate 10 and a thin film tran-
sistor substrate 20 that are joined to each other with a liquid
crystal 24 therebetween.

[0007] The color filter substrate 10 includes a black matrix
4, a color filter 6 and a common electrode 8 that are sequen-
tially provided on an upper glass substrate 2. The black matrix
4 is provided in a matrix type on the upper glass substrate 2.
Theblack matrix 4 divides an area of the upper glass substrate
2 into a plurality of cell areas to be provided with the color
filter 6, and prevents a light interference between adjacent
cells and an external light reflection. The color filter 6 is
provided at the cell area divided by the black matrix 4 in such
a manner to be divided into red(R), green(G) and blue(B)
areas. Thus, transmitting red, green and blue lights. The com-
mon electrode 8 is formed of a transparent conductive layer
entirely coated on the color filter 6, and supplies a common
voltage Vcom that serves as a reference voltage upon driving
of the liquid crystal 24. Further, an over-coated layer (not
shown) for smoothing the color filter 6 may be provided
between the color filter 6 and the common electrode 8.
[0008] The thin film transistor substrate 20 includes a thin
film transistor 18 and a pixel electrode 22 provided for each
cell area defined by a crossing between a gate line 14 and a
data line 16 at a lower glass substrate 12. The thin film
transistor 18 applies a data signal from the data line 16 to the
pixel electrode 22 in response to a gate signal from the gate
line 14. The pixel electrode 22, formed of a transparent con-
ductive layer, supplies a data signal from the thin film tran-
sistor 18 to drive the liquid crystal 24.

[0009] Theliquid crystal 24, having a dielectric anisotropy,
is rotated in accordance with an electric field formed by a data
signal from the pixel electrode 22 and a common voltage
Vcom from the common electrode 8 to control light transmit-
tance, thereby implementing a gray scale level.

[0010] Further, a liquid crystal display panel includes a
spacer (not shown) for maintaining a cell gap between the
color filter substrate 10 and the thin film transistor substrate
20. The spacer may be, for example, a ball spacer or a column
spacer.
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[0011] In the liquid crystal display panel, the color filter
substrate 10 and the thin film transistor substrate 20 are
formed by a plurality of mask processes. Herein, one mask
process includes many processes such as thin film deposition
(coating), cleaning, photolithography (hereinafter, photo pro-
cess), etching, photo-resist stripping and inspection pro-
cesses, etc.

[0012] Particularly, because the thin film transistor sub-
strate includes the semiconductor process and requires a plu-
rality of mask processes, it has a complicated fabricating
process which serves as a major factor in increasing manu-
facturing costs of the liquid crystal display panel. Therefore,
the thin film transistor substrate has been developed toward a
reduction in the number of mask process.

[0013] Liquid crystal displays are largely classified into a
vertical electric field applying type and a horizontal electric
field applying type based upon a direction of the electric field
driving the liquid crystal.

[0014] The liquid crystal display of a vertical electric field
applying type drives a liquid crystal in a twisted nematic (TN)
mode with a vertical electric field formed between a pixel
electrode and a common electrode arranged opposite to each
other on the upper and lower substrate. The liquid crystal
display of vertical electric field applying type has an advan-
tage of a large aperture ratio, while having a drawback of a
narrow viewing angle of about 90°.

[0015] Theliquid crystal display of horizontal electric field
applying type drives a liquid crystal in an in-plane switching
(IPS) mode with a horizontal electric field between the pixel
electrode and the common electrode arranged in parallel to
each other on the lower substrate. The liquid crystal display of
horizontal electric field applying type has an advantage of a
wide viewing angle of about 160°.

[0016] The thin film transistor substrate in the liquid crystal
display of horizontal electric field applying type also requires
a plurality of mask process which is a drawback and compli-
cates the fabricating process. Therefore, in order to reduce the
manufacturing cost, it is necessary to reduce the number of
mask processes.

SUMMARY OF THE INVENTION

[0017] Accordingly, the present invention is directed to a
liquid crystal display device and fabricating method thereof
that substantially obviate one or more problems due to limi-
tations and disadvantages of the related art.

[0018] An advantage of the present invention to provide a
thin film transistor substrate of a horizontal electric field
applying type and a fabricating method thereof that are adap-
tive for simplifying a process.

[0019] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. These and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0020] To achieve these and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described the liquid crystal display device according
to one embodiment of the present invention comprises a gate
line on a substrate; a data line crossing the gate line with a gate
insulating film therebetween, wherein the crossing gate and
data line to define a pixel area; a thin film transistor including
a gate electrode connected to the gate line, a source electrode
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connected to the data line, a drain electrode opposite the
source electrode and a semiconductor pattern defining a chan-
nel between the source electrode and the drain electrode; a
common line on the substrate substantially parallel to the gate
line; a common electrode connected to the common line and
formed in the pixel area, wherein a pixel electrode connected
to the drain electrode and formed in the pixel area, wherein a
horizontal electric field is applied between the pixel electrode
and the common electrode, wherein the gate line, the com-
mon line and the common electrode have a first conductive
layer group having at least double conductive layers; the data
line, the source electrode, the drain electrode and the pixel
electrode have a second conductive layer group of at least
double conductive layers; and a protective film interfacing
with a second transparent conductive layer group and pro-
vided in a remaining area thereof.

[0021] Inanother aspect of the present invention, a method
offabricating aliquid crystal display device comprising a first
mask process of forming a first mask pattern group including
a gate line, a gate electrode connected to the gate line and a
common line substantially parallel to the gate line, wherein
the first mask pattern group has a first conductive layer group
structure in which at least double conductive layers are built,
and a common electrode connected to the common line on a
substrate; a second mask process of forming a gate insulating
film on the first mask pattern group and a semiconductor
pattern at the gate insulating film; and a third mask process of
forming a third mask pattern group including a data line, a
source electrode connected to the data line and a drain elec-
trode opposite the source electrode that have a second con-
ductive layer group structure of at least double conductive
layers, and a pixel electrode connected to the drain electrode
on the gate insulating film provided with the semiconductor
pattern, and a protective film interfacing with the third mask
pattern group on the gate insulating film provided with the
semiconductor pattern.

[0022] TItistobeunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
[0024] In the drawings:

[0025] FIG. 1 is a schematic perspective view showing a
structure of a related art liquid crystal display panel;

[0026] FIG.2 isaplan view showing a portion of a thin film
transistor substrate of a horizontal electric field applying type
according to an embodiment of the present invention;
[0027] FIG. 3 is a sectional view of the thin film transistor
substrate of a horizontal electric field applying type taken
along the IIT'-IIT", IV-IV' and V-V' lines in FIG. 2;

[0028] FIG. 4 isaplanview showing a portion of a thin film
transistor substrate of horizontal electric field applying type
according to the another embodiment of the present inven-
tion;

[0029] FIG. 5a and FIG. 55 are a plan view and a sectional
view explaining a first mask process in a method of fabricat-
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ing the thin film transistor substrate of horizontal electric field
applying type according to an embodiment of the present
invention, respectively;

[0030] FIG. 6a and FIG. 65 are a plan view and a sectional
view explaining a second mask process in a method of fabri-
cating the thin film transistor substrate of a horizontal electric
field applying type according to an embodiment of the present
invention, respectively;

[0031] FIG. 7a to FIG. 7f are sectional views specifically
explaining the second mask process;

[0032] FIG. 8a and FIG. 86 are a plan view and a sectional
view explaining a third mask process in a method of fabricat-
ing the thin film transistor substrate of a horizontal electric
field applying type according to an embodiment of the present
invention, respectively;

[0033] FIG. 9a to FIG. 9e are section views specifically
explaining the third mask process;

[0034] FIG. 10 is a plan view showing a portion of a thin
film transistor substrate of a horizontal electric field applying
type according to another embodiment of the present inven-
tion; and

[0035] FIG. 11 is a plan view showing a portion of a thin
film transistor substrate of a horizontal electric field applying
type according to another embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0036] Reference will now be made to embodiments of the
present invention, examples of which are illustrated in the
accompanying drawings.

[0037] FIG. 2 is a plan view showing a structure of a thin
film transistor substrate of a horizontal electric field applying
type according to an embodiment of the present invention,
and FIG. 3 is a sectional view of the thin film transistor
substrate taken along the III-III', and IV-VTI' and in FIG. 2.
[0038] Referring to FIG. 2 and FIG. 3, the thin film transis-
tor substrate of a horizontal electric field applying type
includes a gate line 102 and a data line 104 provided on a
lower substrate 150 in such a manner as to cross each other
with a gate insulating film 152 therebetween and defining a
pixel area, a thin film transistor TFT connected to the gate line
102, the data line 104, and a pixel electrode 118, the pixel
electrode 118 and a common electrode 122 provided to form
ahorizontal electric field in the pixel area, a common line 120
connected to the common electrode 122, and a storage capaci-
tor Cst provided at an overlapping portion between the com-
mon electrode 122 and a drain electrode 112. Further, the thin
film transistor substrate includes pads 140 connected to each
of the gate line 102, the data line 104 and the common line
120.

[0039] The gate line 102 supplies a scanning signal from a
gate driver (not shown), while the data line 104 supplies a
video signal from a data driver (not shown). The gate line 102
and the data line 104 cross each other with the gate insulating
film 152 therebetween to define the pixel area.

[0040] The gate line 102 is formed on the substrate 150 in a
multiple-layer structure having at least double gate metal
layers. For instance, as shown FIG. 3, the data line 104 has a
double-layer structure in which a first conductive layer 101
having a transparent conductive layer and a second conduc-
tive layer 103 formed of an opaque metal. The data line 104 is
formed on the gate insulating film 152 in a multiple-layer
structure having at least double gate metal layers. For
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instance, as shown FIG. 3, the gate line 102 has a double-layer
structure in which a third conductive layer 111 having an
opaque metal and a fourth conductive layer 113 having a
transparent conductive layer are formed. The first and fourth
conductive layer 101 and 113 are formed of ITO, TO, IZO or
ITZO. While the second and third conductive layer 103 and
111 employ a single layer or a multiple-layer structure formed
of Mo, Ti, Cu, AINd, Al, Cr, a Mo-alloy, a Cu-alloy and a
Al-alloy, etc.

[0041] The thin film transistor TFT allows a video signal
applied to the data line 104 to be charged to the pixel electrode
118 and maintained in response to a scanning signal applied
to the gate line 102. To this end, the thin film transistor TFT
includes a gate electrode extended from the gate line 102, a
source electrode 110 connected to the data line 104, a drain
electrode 112 positioned opposite to the source electrode 110
to be connected to the pixel electrode 118, a semiconductor
pattern 115 overlapping the gate line 102 with the gate insu-
lating film 152 therebetween to provide a channel between the
source electrode 110 and the drain electrode 112. Herein, the
source electrode 110 and the drain electrode 112, along with
the data line 104, have a double-layer structure in which the
third conductive layer and fourth conductive layers 111 and
113 are built. The semiconductor pattern 115 includes an
active layer 114 defining a channel between the source elec-
trode 110 and the drain electrode 112, and an ohmic contact
layer 116 formed on the active layer 114 in an area other than
the channel portion to make an ohmic contact with the source
electrode 110 and the drain electrode 112.

[0042] The common line 120 and the common electrode
122 supply a reference voltage for driving the liquid crystal,
that is, a common voltage to each pixel.

[0043] To this end, the common line 120 includes an inter-
nal common line 120A provided in parallel to the gate line
102 at a display area, and an external common line 120B
commonly connected to the internal common line 120A at a
non-display area. The common line 120 has a double-layer
structure in which the first conductive layer and second con-
ductive layer 101 and 103 are built on the substrate 150 along
with the above-mentioned gate line 102.

[0044] The common electrode 122 is provided within the
pixel area and connected to the internal common line 120A.
More specifically, the common electrode 122 includes a hori-
zontal part 122A overlapping with the drain electrode 112
adjacent the gate line 102, and a finger part 122B extended
from the horizontal part 122A into the pixel area and con-
nected to the internal common line 120A. The horizontal part
122A of the common electrode 122 and the finger part 122B
other than a middle finger have a double-layer structure in
which the first and second conductive layers 101 and 103 are
formed similar to the common line 120. The middle finger is
formed only of the first conductive layer 101 of the common
line 120, that is, a transparent conductive layer in order to
improve an aperture ratio. The second conductive layer 103 is
etched by a transmitting hole 121 passing through the gate
insulating film 152 to thereby provide the middle finger.
[0045] The storage capacitor Cst is provided such that the
first horizontal part 122A of the common electrode 122 over-
laps the drain electrode 112 with the gate insulating film 152
therebetween. Herein, the drain electrode 112 is extended
from the overlapping portion between it and the thin film
transistor TFT, that is, the gate line 102 in such a manner to
overlap with the first horizontal part 122A of the common
electrode 122 as widely as possible. Thus, a capacitance value
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of'the storage capacitor Cst is increased by the wide overlap-
ping area between the common electrode 122 and the drain
electrode 112, so that the storage capacitor Cst allows a video
signal charged in the pixel electrode 118 to be stably main-
tained until the next signal is charged.

[0046] The pixel electrode 118 is extended from the drain
electrode 112 in such a manner to have a finger shape sub-
stantially parallel to the finger part 122B of the common
electrode 122. The edge of the pixel electrode 118 is over-
lapped with the internal common line 120A. Particularly, the
pixel electrode 118 is formed of the fourth conductive layer
113 extended from the drain electrode 112. That is, a trans-
parent conductive layer. If a video signal is applied, via the
thin film transistor, to the pixel electrode 118, then a horizon-
tal electric field is formed between the pixel electrode 118 and
the finger part 122B of the common electrode 122 supplied by
the common voltage. Liquid crystal molecules arranged in the
horizontal direction between the thin film transistor array
substrate and the color filter array substrate by such a hori-
zontal electric field are rotated due to a dielectric anisotropy.
Transmittance of a light transmitting in the pixel area is dif-
ferentiated based upon a rotation extent of the liquid crystal
molecules, thereby implementing a gray level scale.

[0047] Further, as shown FIG. 4, the finger part 122B of the
common electrode 122 and the pixel electrode 118 can be
formed in a zigzag shape. In this case, an edge of the finger
part 122B of the common electrode 122 adjacent to the data
line 104 is formed in such a manner as to be substantially
parallel to the data line 104 or in a zigzag shape. Also, the data
line 104 may be formed in a zigzag shape along the finger part
122B of the adjacent common electrode 122.

[0048] The gate line 102, the data line 104 and the common
line 120 receive a corresponding driving signal, via the pad
124 connected to each of them, from the driving circuit. The
pads 124 have the same structure. More specifically, the pad
124 includes a lower pad electrode 126 connected to an upper
pad electrode 130, via a contact hole 128 passing through the
gate insulating film 152. Herein, the lower pad electrode 126
has a double-layer structure in which the first and second
conductive layers 101 and 103 are formed similar to the gate
line 102 and the common line 120. The contact hole 128
passes through the gate insulating film 152 and the second
conductive layer 103 to expose the first conductive layer 101.
The upper pad electrode 130 has a double-layer structure in
which the third and fourth conductive layers 111 and 113 are
formed similar to the data line 104. Thus, each of the gate line
102 and the common line 120 is connected, via the lower pad
electrode 126 provided on the substrate 150 in the same
structure, to the corresponding pad 124. On the other hand,
the data line 104 is connected, via the upper pad electrode 130
provided on the substrate 150 in the same structure, to the
corresponding pad 124.

[0049] The protective film 154 interfaces with the data line
104, the source electrode 110, the drain electrode 112, the
pixel electrode 118 and the upper pad electrode 130 having a
double-layer structure in which the third and fourth conduc-
tive layers 111 and 113 are built. This is because the protective
film 154 is formed in a state in which the photo-resist pattern
used upon patterning of the third and fourth conductive layers
111 and 113 is left and then is patterned by lifting-off the
photo-resist pattern.

[0050] The thin film transistor substrate of a horizontal
electric field applying type according to the embodiment of
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the present invention having no protective film as described
above is formed by the following three-round mask process.
[0051] FIG. 5a and FIG. 54 are a plan view and a section
view explaining a first mask process, respectively, in a
method of fabricating the thin film transistor substrate of a
horizontal electric field applying type according to the
embodiment of the present invention.

[0052] A first mask pattern group including the gate line
102, the lower pad electrode 126, the common line 120 and
the common electrode 122 is formed on the lower substrate
150 by the first mask process. Such a first mask pattern group
has a multiple-layer structure in which at least two conductive
layers are built. For convenience, only a double-layer struc-
ture having the first and second conductive layers 101 and 103
built will be explained.

[0053] Specifically, the first and second conductive layers
101 and 103 are disposed on the lower substrate 150 by a
deposition technique such as the sputtering. The first conduc-
tive layer 101 is formed of a transparent conductive material
such as ITO, TO, 1ZO or ITZO. The second conductive layer
103 employs a single layer formed of a metal material such as
Mo, Ti, Cu, AINd, Al, Cr, a Mo-alloy, a Cu-alloy or an Al-
alloy or may have a layer built structure of at least double
layers such as Al/Cr, Al/Mo, AI(Nd)/Al, AI(Nd)/Cr, Mo/Al
(Nd)/Mo, Cu/Mo, Ti/AI(Nd)/Ti, Mo/Al, Mo/Ti/Al(Nd), Cu-
alloy/Mo, Cu-alloy/Al, Cu-alloy/Mo-alloy, Cu-alloy/Al-al-
loy, Al/Mo-alloy, Mo-alloy/Al, Al-alloy/Mo-alloy, Mo-alloy/
Al-alloy, Mo/Al-alloy. Next, the first and second conductive
layers 101 and 103 are patterned by photolithography and an
etching process using the first mask, thereby providing the
first mask pattern group including a double-layer structure of
the gate line 102, the lower electrode 126, the common line
120, and the common electrode 122.

[0054] FIG. 6a and FIG. 65 are a plan view and a sectional
view explaining a second mask process in a method of fabri-
cating the thin film transistor substrate of a horizontal electric
field applying type according to the embodiment of the
present invention, respectively, and FIG. 7a to FIG. 7f are
section views more specifically explaining the second mask
process.

[0055] The gate insulating film 152 including a transmit-
ting hole 121 and a contact hole 128, and the semiconductor
pattern 115 are formed on the lower substrate 150 provided
with the first mask pattern group by the second mask process.
The semiconductor pattern 115, and the transmitting hole 121
and the contact hole 128 are defined by a single mask process
employing a diffractive exposure mask or a half tone mask.
Hereinafter, a case where the half tone mask is used as a
second mask will be described.

[0056] In FIG. 7a, the gate insulating film 152, an amor-
phous silicon layer 105 and an amorphous silicon layer 107
doped with an n* or p* impurity are sequentially disposed on
the lower substrate 150 provided with the first mask pattern
group by a deposition technique such as the PECVD. Herein,
the gate insulating film 152 is formed of an inorganic insu-
lating material such as silicon oxide (SiO,.) or silicon nitride
(SIN).

[0057] In FIG. 75, a first photo-resist pattern 168 having
step coverage is formed by photolithography using a half tone
mask. The half tone mask is comprised of a shielding part for
shielding an ultraviolet ray, a half-tone transmitting part for
partially transmitting the ultraviolet ray using a phase-shift-
ing material, and a full transmitting part for fully transmitting
the ultraviolet ray. The first photo-resist pattern 168 includes
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first photo-resist patterns 168 A and 168B having a different
thickness and an aperture part formed by photolithography
using a half tone mask. In this case, the relatively thick first
photo-resist pattern 168A is provided at a shielding area P1 of
the first photo-resist overlapping with the shielding part of the
half tone mask; the first photo-resist pattern 168B is thinner
than the first photo-resist pattern 168A and is provided at a
half tone exposure area P2 overlapping the half-tone trans-
mitting part; and the aperture part is provided at an full expo-
sure area P3 overlapping the full transmitting part.

[0058] Referring to FIG. 7c, the transmitting hole 121 and
the contact hole 128 pass through the second conductive layer
103 from the amorphous silicon layer 107 doped with an n™ or
p* impurity 105 and are formed by the etching process using
the first photo-resist pattern 168 as a mask. The transmitting
hole 121 and the contact hole 128 expose the middle finger of
the finger part 122B of the common electrode 122, and the
first conductive layer 101 of the lower pad electrode 126.
[0059] Referring to FIG. 7d, a thickness of the first photo-
resist pattern 168 A is thinned and the first photo-resist pattern
168B is removed by an ashing process using an oxygen (O,)
plasma.

[0060] InFIG. 7e, the amorphous silicon doped with an n+
or p+ impurity 107 and the amorphous silicon layer 105 are
patterned by an etching process using the ashed first photo-
resist pattern 168A as a mask to thereby provide the semicon-
ductor pattern 115 including the active layer 114 and the
ohmic contact layer 116.

[0061] Referring to FIG. 7f; the first photo-resist pattern
168 A left on the semiconductor pattern in FIG. 7e is removed
by a stripping process.

[0062] Otherwise, a process of forming the first and second
contact holes 128 and 148 and the semiconductor pattern 115
including the active layer 114 and the ohmic contact layer 116
using the first photo-resist pattern 168 as a mask may be
replaced by a single process.

[0063] FIG. 8a and FIG. 86 are a plan view and a sectional
view explaining a third mask process in a method of fabricat-
ing the thin film transistor substrate of a horizontal electric
field applying type according to the embodiment of the
present invention, respectively, and FIG. 94 to FIG. 9¢ are
sectional views more specifically explaining the third mask
process.

[0064] A third mask pattern group including the data line
104, the source electrode 110, the drain electrode 112, the
pixel electrode 118 and the upper pad electrode 130 is formed
on the gate insulating film 152 provided with the semicon-
ductor pattern 115 by the third mask process, and the protec-
tive film 154 interfaces with the third mask pattern group. The
third mask pattern group has a multiple-layer structure in
which at least two conductive layers are formed. For conve-
nience, only a double-layer structure having the third and
fourth conductive layers 111 and 113 will be described.
[0065] Referringto FI1G. 9a, the third and fourth conductive
layers 111 and 113 are sequentially formed on the gate insu-
lating film 152 provided with the semiconductor pattern 115
by a deposition technique such as the sputtering. The third
conductive layer 111 employs a single layer formed of a metal
material such as Mo, Ti, Cu, AINd, Al, Cr, a Mo-alloy, a
Cu-alloy or an Al-alloy, etc., or may have a layered structure
of at least double layers such as Al/Cr, Al/Mo, AI(Nd)/Al,
AI(Nd)/Cr, Mo/Al(Nd)/Mo, Cu/Mo, Ti/AI(Nd)/Ti, Mo/Al,
Mo/Ti/Al(Nd), Cu-alloy/Mo, Cu-alloy/Al, Cu-alloy/Mo-al-
loy, Cu-alloy/Al-alloy, Al/Mo-alloy, Mo-alloy/Al, Al-alloy/
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Mo-alloy, Mo-alloy/Al-alloy, Mo/Al-alloy, etc. The fourth
conductive layer 113 employs a transparent conductive mate-
rial such as ITO, TO,1ZO or ITZO, etc. On the other hand, the
fourth conductive layer 113 employs an opaque metal having
a strong corrosion resistance and a high strength such as Ti or
W, etc.

[0066] Referring to FIG. 95, a photo-resist pattern 182 is
formed on the fourth conductive layer 113 by photolithogra-
phy using a third mask.

[0067] In FIG. 9c, the third and fourth conductive layers
111 and 113 are patterned by an etching process using the
photo-resist pattern 182 as amask, for example, a wet-etching
process, to thereby provide the third conductive pattern group
including a double-layer structure of the data line 104, the
source electrode 110, the drain electrode 112, the pixel elec-
trode 118 and the upper pad electrode 130. The third conduc-
tive pattern group is over-etched using the photo-resist pattern
182. Further, the ohmic contact layer 116 between the source
electrode 110 and the drain electrode 112 is removed by an
etching process using the source electrode 110 and the drain
electrode 112 as a mask, for example, a dry-etching process,
to thereby expose the active layer 114. In this case, the edge of
the separated ohmic contact layer 116 has a more protruded
shape than the third conductive layer 111 edges of the source
electrode 110 and the drain electrode 112.

[0068] In FIG. 9d, the protective film 154 covering the
photo-resist pattern 182 is entirely formed. In this case, the
protective film 154 is provided on the substrate in areas in
which the photo-resist pattern 182 does not exist. An opened
structure is created with respect to the protective film 154
provided at the photo-resist pattern 182 by a spaced distance
between the edge of the photo-resist pattern 182 and the edge
of'the transparent conductive pattern 113. Thus, an infiltration
of a stripper into a portion between the photo-resist pattern
182 and the transparent conductive pattern 113 is facilitated at
the next lift-off process, thereby improving lift-off efficiency.
The protective film 154 is formed from an inorganic insulat-
ing material like the gate insulating film 152. Such a protec-
tive film 154 is formed by a deposition technique such as the
PECVD or sputtering. But, it is desirable that the protective
film 154 is formed by the sputtering in order to prevent a
hardness of the photo-resist pattern 182 at a high temperature.
Alternatively, the protective film 154 may be formed of an
organic insulating material such as an acrylic organic com-
pound, BCB or PFCB, etc.

[0069] Referring to FIG. 9e, the photo-resist pattern 182
shown in FIG. 94 and the protective film 154 provided thereon
are removed by a lift-off process to thereby pattern the pro-
tective film 154. The patterned protective film 154 makes an
interface with the transparent conductive pattern 113. In other
words, the protective film 154 interfaces with the transparent
conductive pattern 113 in areas on the substrate in which the
transparent conductive pattern 113 is not located.

[0070] Accordingly, a channel length L of the thin film
transistor TFT is determined by the transparent conductive
pattern 113. Furthermore, a smoothing is possible in accor-
dance with a thickness of the transparent conductive pattern
113, so that it becomes possible to prevent a rubbing badness
upon an alignment treatment process such as the rubbing, etc.
after forming the alignment film.

[0071] FIG. 10 is a plan view showing a portion of a thin
film transistor substrate of a horizontal electric field applying
type according to another embodiment of the present inven-
tion.
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[0072] The thin film transistor substrate shown in FIG. 10
has the same elements as the thin film transistor substrate
shown in FIG. 2 except that the fingers 122B of the common
electrode 122 are formed only of a transparent conductive
layer so that all of the fingers 122B may contribute to an
aperture ratio. Therefore, an explanation as to the same ele-
ments will be omitted.

[0073] The finger part 122B of the common electrode 122
in FIG. 10 is formed from a transparent conductive layer. In
other words, the finger part 122B of the common electrode
122 takes such a structure that the first conductive layer is
extended from the common line 120 having a structure in
which the first and second conductive layers 101 and 103 are
built. As mentioned above, the finger part 122B of the com-
mon electrode 122 has a structure in which the first and
second conductive layers 101 and 103 are formed similar to
the common line 120 and the horizontal part 122A of the
common electrode 122 in the first mask process. Next, after
the gate insulating film was formed, the transmitting hole
passes through an area extended from the gate insulating film
until the second conductive layer 103 is formed by the second
mask process. Thus, the finger part 122B of the common
electrode 122 has a structure that is formed only of the first
conductive layer 101, that is, a transparent conductive layer.
Accordingly, the finger part 122B of the common electrode
122 can improve an aperture ratio.

[0074] FIG. 11 is a plan view showing a portion of a thin
film transistor substrate of a horizontal electric field applying
type according to another embodiment of the present inven-
tion.

[0075] The thin film transistor substrate shown in FIG. 11
has the same elements as the thin film transistor substrate
shown in FIG. 2 except that the first conductive layer 101 has
a partially exposed structure so that the finger part 122B
adjacent to the data line 104 of the common electrode 122 can
contribute to an aperture ratio. Therefore, an explanation as to
the same elements will be omitted.

[0076] Referring to FIG. 11, the finger part 122B adjacent
to the data line 104 of the common electrode 122 has a
structure in which the first and second conductive layers 101
and 103 are built, and one side thereof adjacent to the pixel
electrode 118 has a structure in which the first conductive
layer 101 is exposed. Accordingly, a portion in which the first
and second conductive layers 101 and 103 are built, of the
finger part 122A of the common electrode 122, may prevent
a light leakage while, and a portion thereof in which the first
conductive layer is exposed can contribute to an aperture
ratio. As mentioned above, the finger part 122B of the com-
mon line 122 has a structure in which the first and second
conductive layers 101 and 103 are formed similar to the
common line 120 and the horizontal part 122A of the com-
mon electrode 122 in the first mask process. Next, after the
gate insulating film was formed, a transmitting hole passing
through an area extended from the gate insulating film to the
second conductive layer 103 is defined at a portion of the
finger part 122B of the common electrode 122 adjacent to the
data line 104 by the second mask process. Thus, the first
conductive layer 101 has an exposed structure.

[0077] As described above, in the thin film transistor sub-
strate of a horizontal electric field applying type and a fabri-
cating method thereof according to the present invention, the
semiconductor pattern, the transmitting hole and the contact
hole are formed with the aid of a half tone (or a diffractive
exposure) mask in the second mask process.
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[0078] Also, in the thin film transistor substrate of horizon-
tal electric field applying type and the fabricating method
thereof according to the present invention, the third conduc-
tive pattern group is formed and then the protective film is
patterned by lifting off the photo-resist pattern used upon
formation of the third conductive pattern group in the third
mask process.

[0079] Accordingly, the entire process can be simplified by
the three-round mask process, so that it becomes possible to
reduce the material cost and the equipment investment cost,
etc. as well as to improve the productivity.

[0080] Furthermore, according to the present invention, the
middle finger of the common electrode is formed of a trans-
parent conductive layer, so that it becomes possible to
improve an aperture ratio.

[0081] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

1. A liquid crystal display device, comprising:

a gate line on a substrate;

a data line crossing the gate line with a gate insulating film
therebetween, wherein the crossing gate and data lines
define a pixel area;

a thin film transistor including a gate electrode connected
to the gate line, a source electrode connected to the data
line, a drain electrode opposite the source electrode and
a semiconductor layer defining a channel between the
source electrode and the drain electrode;

acommon line on the substrate substantially parallel to the
gate line;

a common electrode connected to the common line and in
the pixel area; and

a pixel electrode connected to the drain electrode and
formed in the pixel area, wherein a horizontal electric
field is applied between the pixel electrode and the com-
mon electrode, wherein the gate line, the common line
and the common electrode are formed of a first conduc-
tive layer group having at least double conductive layers,
and the data line, the source electrode, the drain elec-
trode and the pixel electrode are formed of a second
conductive layer group having at least double conduc-
tive layers, and

a protective film interfacing with the second conductive
layer group and formed in a remaining area thereof.
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2. The device as claimed in claim 1, further comprising:

a storage capacitor provided such that the drain electrode
overlaps with a portion of the common electrode with
the gate insulating film.

3. The device as claimed in claim 1, further comprising:

a pad connected to each of the gate line, the common line
and the data line,

wherein the pad includes:

a lower pad electrode formed of the first conductive layer
group;

a contact hole passing through the gate insulating film to
expose the lower pad electrode; and

an upper pad electrode connected to the lower pad elec-
trode via the contact hole and formed of the second
conductive layer group.

4. The device as claimed in claim 3, wherein the pad
connected to each of the gate line and the common line is
connected via a lower pad electrode thereof and the pad
connected to the data line is connected via an upper pad
electrode thereof.

5. The device as claimed in claim 3, wherein the contact
hole passes through an upper layer of the first conductive
layer group to expose a lowermost layer of the first conductive
layer group.

6. The device as claimed in claim 1, wherein a portion of
the common electrode is formed of a lowermost layer of the
first conductive layer group.

7. The device as claimed in claim 6, wherein a portion of
the common electrode formed of the lowermost layer of the
first conductive layer group is exposed via a transmitting hole
passing through the gate insulating film to be in contact with
the protective film.

8. The device as claimed in claim 1, wherein the semicon-
ductor pattern is formed in a position to be provided with the
thin film transistor.

9. The device as claimed in claim 1, wherein a lowermost
layer of the first conductive layer group and an uppermost
layer of the second conductive layer group include one of a
transparent conductive layer, Ti and W.

10. The device as claimed in claim 1, wherein an upper
layer other than a lowermost layer in the first conductive layer
group and another lower layer other than the uppermost layer
in the second conductive layer group include a single-layer
structure formed of Mo, Ti, Cu, Al, Cr, a Mo-alloy, a Cu-alloy
oranAl-alloy, or amultiple-layer structure having at least two
layers.

11. The device as claimed in claim 1, wherein at least one
of the first and second conductive groups has step coverage
having a stepwise shape.

12.-25. (canceled)
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