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ARRAY SUBSTRATE FOR A LIQUID CRYSTAL
DISPLAY DEVICE AND METHOD OF
MANUFACTURING THE SAME

[0001] This application claims the benefit of Korean
Patent Application No. 2001-2971, filed on Jan. 18, 2001,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to liquid crystal dis-
play devices. More particularly it relates to an array sub-
strate for the liquid crystal display device implementing
transparent pixel electrodes, data lines, and source and drain
electrodes.

[0004] 2. Discussion of the Related Art

[0005] A liquid crystal display device uses the optical
anisotropy and polarization properties of liquid crystal mol-
ecules to produce an image. Liquid crystal molecules have
a definite alignment orientation due to their long, thin
shapes. The alignment orientation can be controlled by
application of an electric field. Accordingly, the alignment of
the liquid crystal molecules can be altered by changing the
applied electric field. Due to the optical anisotropy of the
liquid crystal molecules, refraction of incident light is
dependent upon the orientation of the aligned liquid crystal
molecules. Therefore, by controlling the electric field
applied to the liquid crystal molecules, an image can be
produced by the liquid crystal display device.

[0006] Liquid crystal display (LCD) devices have wide
application in office automation (OA) and video equipment
because of their light weight, thin design, and low power
consumption characteristics. Among the different types of
LCD devices, active matrix LCDs (AM-LCDs), which have
thin film transistors and pixel electrodes arranged in a matrix
form, offer high resolution and superiority in displaying
moving images. A typical LCD panel has an upper substrate,
a lower substrate and a liquid crystal material layer inter-
posed therebetween. The upper substrate, commonly
referred to as a color filter substrate, includes a common
electrode and color filters. The lower substrate, commonly
referred to as an array substrate, includes switching ele-
ments, such as thin film transistors (TFI’s), and pixel
electrodes, for example.

[0007] As previously described, operation of an LCD
device is based on the principle that the alignment direction
of the liquid crystal molecules is dependent upon an applied
electric field between the common electrode and the pixel
electrode. Accordingly, the liquid crystal molecules function
as an optical modulation element having variable optical
characteristics that depend upon polarity of the applied
voltage.

[0008] FIG. 1 shows an LCD device according to the
related art. In FIG. 1, the LCD device 11 includes an upper
substrate 5, commonly referred to as a color filter substrate,
and a lower substrate 22, commonly referred to as an array
substrate, with a liquid crystal material layer 14 interposed
therebetween. Within the upper substrate 5 and upon a
surface that opposes the lower substrate 22, a black matrix
6 and a color filter layer 8 are formed in a shape of an array
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matrix and include a plurality of red (R), green (G), and blue
(B) color filters surrounded by corresponding portions of the
black matrix 6. Additionally, a common electrode 18 is
formed on the upper substrate S to cover the color filter layer
8 and the black matrix 6. In the lower substrate 22 and upon
a surface that opposes the upper substrate 5, a plurality of
thin film transistors (TFT’s) “T” are formed in a shape of an
array matrix corresponding to the color filter layer 8. A
plurality of crossing gate lines 25 and data lines 27 are
positioned such that each TFT “T” is located adjacent to
each intersection of the gate lines 25 and the data lines 27.
Furthermore, a plurality of pixel electrodes 17 are formed on
a pixel region “P” defined by the gate lines 25 and the data
lines 27 of the lower substrate 22. The pixel electrode 17
includes a transparent conductive material having good
transmissivity, such as indium-tin-oxide (ITO) or indium-
zinc-oxide (IZO), for example.

[0009] In FIG. 1, a scanning signal is applied to a gate
electrode of the TFT “T” through the gate line 25, and a data
signal is applied to a source electrode of the TFT “T~
through the data line 27. As a result, the liquid crystal
molecules of the liquid crystal material layer 14 are aligned
and arranged by operation of the TFT “I,” and incident light
passing through the liquid crystal layer 14 is controlled to
display an image. However, since the pixel and common
electrodes 17 and 18 are positioned on the upper and lower
substrates 5 and 22, respectively, the electric field induced
between the upper and lower substrates 5 and 22 is perpen-
dicular to opposing surfaces of the upper and lower sub-
strates § and 22. The liquid crystal display device has a high
transmittance and a high aperture ratio, and because the
common electrode 18 on the upper substrate 5 acts as a
ground, the liquid crystal is shielded from static electricity.

[0010] FIG. 2 is a partial plan view illustrating a pixel of
an array substrate according to the related art. In FIG. 2, an
array substrate 22 includes a thin film transistor (TFT) “T”
and a pixel electrode 17 at each pixel region “P” defined by
a pair of orthogonal gate lines 25 and data lines 27. The TFT
“T” is arranged at one comer of the pixel region “P” and
includes a gate electrode 32, a source electrode 33, a drain
electrode 35, and a semiconductor layer 34. The gate clec-
trode 32 is formed within the gate line 25 near the intersec-
tion of the gate line 25 and data line 27. The source electrode
33 extends transversely from the data line 27 over the
portion of the gate line 25. The drain electrode 35 extends
from the pixel electrode 17 arranged in the pixel region “B,”
and is spaced apart from the source electrode 33 to form a
channel region on the semiconductor layer 34.

[0011] The data line 27, the source electrode 34, the drain
electrode 35 and the pixel electrode 17 are made of a
transparent conductive material, such as indium tin oxide
(ITO) or indium zinc oxide (IZO), for example. However,
since the transparent conductive material has a relatively
high electrical resistance as compared to other metallic
materials, the data line 27 formed of the transparent con-
ductive material increases signal delay, thereby degrading
the reliability of the LCD device. Accordingly, to decrease
the electrical resistance in the data line 27, an additional
metal 28 having a low electrical resistance is formed at an
edge portion of the data line 27 using electroplating of a
metallic coating.

[0012] FIGS. 3A to 3F are cross-sectional views taken
along III-1IT of FIG. 2, and show fabricating processes of an
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array substrate having the transparent data line and source
electrode according to the related art.

[0013] In FIG. 3A, a substrate 22 may be cleaned of
organic materials and any foreign substances to promote
adhesion with a first metal layer that may be subsequently
deposited on the substrate 22 by a sputtering process, for
example. The first metal layer is a metallic material, such as
aluminum or aluminum neodymium (AINd), for example.
The first metal layer is subsequently patterned using a first
mask to form a gate line 25 (of FIG. 2) in a transverse
direction, and a gate electrode 32 that is a portion of the gate
line 25. Alternatively, a double-layered structure may be
used for the gate line 25 and the gate electrode 32. The
double-layered structure includes an aluminum (Al) layer
stacked with a molybdenum (Mo) layer or a chromium (Cr)
layer, for example, that has high corrosion resistance and
durability. Then, a gate insulation layer 41 is formed on a
surface of the substrate 22 to cover the patterned first metal
layer. The gate insulation layer 41 may include silicon oxide
(Si0y) or silicon nitride (SiNy). A pure amorphous silicon
(a-Si:H) layer 452 and a doped amorphous silicon (n*
a-Si:H) layer 47a arc sequentially formed upon the gate
insulation layer 41.

[0014] FIG. 3B shows a step of forming an active layer
and an ohmic contact layer. In FIG. 3B, the pure amorphous
silicon layer 454 and the doped amorphous silicon layer 47a
are simultaneously patterned using a second mask to form an
active layer 45b, and an ohmic contact layer 475 upon the
gate insulation layer 41, respectively. Alternatively, the pure
amorphous silicon layer 45a and the doped amorphous
silicon layer 47a can be patterned by rear exposure using the
patterned first metal as a mask, such that the active layer 45b
and the ohmic contact layer 47b can be formed over the
patterned first metal layer (i.e., over the gate line 25 of FIG.
2).

[0015] FIG. 3C shows a step of forming a data line, a
source electrode, a drain electrode and a pixel electrode. In
FIG. 3C, a transparent conductive material 50, such as
indium tin oxide (ITO) or indium zinc oxide (IZO), is
formed upon an entire surface of the gate insulation layer 41,
thereby covering the active layer 45b and ohmic contact
layer 47b. Thereafter, a photoresist layer 52 is formed on the
transparent conductive material 50, and then a third mask 54
is aligned over the photoresist layer 52.

[0016] FIG. 3D shows a step of forming contact portions
within the photoresist layer 52. In FIG. 3D, the photoresist
layer 52 is developed to expose portions of the transparent
conductive material 50. Residual photoresist layer portions
52a remain over a data portion “A,” a source portion “B,” a
drain portion “C,” and a pixel portion “D” of the transparent
conductive material 50. Specifically, edge regions of the
residual photoresist layer portions 52a are thinner than
central regions thereof.

[0017] FIG. 3E shows a step of etching the residual
photoresist layer portions 52a. In FIG. 3E, the residual
photoresist layer portions 52a are sufficiently etched using a
dry etching method, thereby removing the exposed portions
of the transparent conductive material 50 (of FIG. 3D).
Furthermore, the edge regions of the residual photoresist
layer portions 52a are also removed to expose peripheral
portions “K” of the etched transparent conductive material
50.
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[0018] FIG. 3F shows a step of etching the peripheral
portions “K” of the etched transparent conductive material
50. In FIG. 3F, the peripheral portions “K” of the etched
transparent conductive material are plated with a second
metal 28 using an electroplating process. The second metal
28 includes a low electrical resistance material such as
copper (Cu) or aluminum (Al). Then, the residual photore-
sist layer portions 52a are completely removed from the
etched transparent conductive material 50, and data lines 27,
a source electrode 33, a drain electrode 35, and pixel
electrodes 17 are formed on the substrate 22. The source
electrode 33 extends from the data line 27, and the drain
electrode 35 extends from the pixel electrode 17. The source
and drain electrodes 33 and 35 are spaced apart from each
other and overlap opposite ends of the gate electrode 32.
Accordingly, the thin film transistor “T” includes the gate
electrode 32, the semiconductor layer 34, and the source and
drain electrode 33 and 35.

[0019] However, the data line 27, which includes the
second metal 28 formed at peripheral regions thereof is
problematic. Specifically, since the second metal 28 formed
on the data line 27 is so small, the data line 27 has a
relatively high electrical resistance. As a result, it is very
difficult to steadily apply signals through the data line 27.

SUMMARY OF THE INVENTION

[0020] Accordingly, the present invention is directed to an
array substrate for an LCD device that substantially obviates
one or more of the problems due to limitations and disad-
vantages of the related art.

[0021] An object of the present invention is to provide an
LCD device having improved image quality.

[0022] Another object of the present invention is to pro-
vide a method of forming an array substrate having a
reduced number of processing steps.

[0023] 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 descrip-
tion and claims hereof as well as the appended drawings.

[0024] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, an array substrate for a
liquid crystal display device includes a substrate, a plurality
of gate lines arranged transversely on the substrate, a plu-
rality of data lines disposed orthogonal to the plurality of
gate lines, a plurality of thin film transistors formed on the
substrate adjacent to intersections of the gate lines and the
data lines, each thin film transistor including a gate elec-
trode, a gate insulation layer, an active layer, an ohmic
contact layer, a source electrode, and a drain electrode, a
plurality of pixel electrodes disposed at pixel regions defined
by the intersections of the gate lines and the data lines, each
pixel electrode connected to a corresponding one of the
drain electrodes, and a metal layer formed on an entire
surface of each of the data lines.

[0025] In another aspect, a method of fabricating an array
substrate for a liquid crystal display device includes forming
a first metal layer on a substrate, forming a gate line and a
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gate electrode, forming a gate insulation layer to cover the
first metal layer, forming a pure amorphous silicon layer and
a doped amorphous silicon layer on the gate insulation layer,
forming an ohmic contact layer and an active layer over the
gate electrode, forming a transparent conductive material on
the gate insulation layer to cover the active layer and the
ohmic contact layer, forming a photoresist layer on the
transparent conductive material, patterning the photoresist
layer using a mask, forming a data line, a pixel electrode, a
source electrode and a drain electrode, and forming a second
metal layer on an entire surface of the data line.

[0026] It 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 DRAWING

[0027] 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 an embodiment of the present invention and
together with the description serve to explain the principles
of that invention. In the drawings:

[0028] FIG. 1 is the configuration of an LCD device
according to the related art;

[0029] FIG. 2 is a partial plan view illustrating a pixel of
an array substrate according to the related art;

[0030] FIGS. 3A to 3F are cross-sectional views taken
along III-III of FIG. 2, and show fabricating processes of an
array substrate having the transparent data line and trans-
parent source and drain electrodes according to the related
art;

[0031] FIG. 4 is a partial plan view of an exemplary array
substrate illustrating pixel and data lines according to the
present invention;

[0032] FIG. 5 is a plan view of an exemplary mask
according to the present invention; and

[0033] FIG. 6A to 6F are cross-sectional views taken
along VI-VI of FIG. 4, and show exemplary fabricating
processes of an array substrate according to the present
invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0034] Reference will now be made in detail to an illus-
trated embodiment of the present invention, an example of
which is shown in the accompanying drawings. Wherever
possible, the same reference numbers will be used through-
out the drawings to refer to similar parts.

[0035] FIG. 4 is a partial plan view of an exemplary array
substrate illustrating pixels and data lines according to the
present invention. In FIG. 4, an array substrate 111 includes
a thin film transistor (TFT) “T,” and a pixel electrode 117
formed at each pixel region “P,” which is defined by a pair
gate line 125 and data line 127. The gate line 125 may be
arranged in a transverse direction, and a data line 127 may
be arranged perpendicular to the gate line 125 on the array
substrate 111. The TFT “T” may include a gate electrode
132, a source electrode 133, a drain electrode 135, and a
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semiconductor layer 134, and may be arranged at a comer of
the pixel region “P” where the data line 127 crosses the gate
line 125. The gate electrode 132 may be formed within the
gate line 125 near the crossing to the gate 125 and data 127
lines. Moreover, a portion of the gate line 125 at the crossing
of the gate line 125 and data line 127 may serve as the gate
electrode 132. The source electrode 133 extends trans-
versely from the data line 127 over the portion of the gate
line 125. The drain electrode 135 extends from the pixel
electrode 117 arranged in the pixel region “P,” and may be
spaced apart from the source electrode 133 to form a channel
region on the semiconductor layer 134.

[0036] The data line 127, the source electrode 133, the
drain electrode 135, and the pixel electrode 117 may include
a transparent conductive material, such as indium tin oxide
(ITO) or indium zinc oxide (IZO), for example. Further-
more, an additional metal 128 may be formed on an entire
surface of the data line 127 and source electrode 133.
Specifically, the data line 127 and the source electrode 133
may be covered by the additional metal 128.

[0037] FIG. 5 is a plan view of an exemplary mask
according to the present invention. In FIG. 5, a mask 154
may include a plurality of slits 156 formed in portions
corresponding to the data line 127 and source electrode 133
(of FIG. 4), and portions corresponding to the pixel elec-
trode 117 and the drain electrode 135 that may not have slits.
Specifically, the mask 154 may include an area “A” having
the plurality of slits 156, and an area “B” that transmits light
for exposing a photoresist layer during an exposure process.
As a result of diffraction of the light passing through the
plurality of slits 156, the amount and intensity of the light
decrease when exposing the photoresist layer for forming
the data line 127 and the source electrode 133. Accordingly,
portions of the photoresist layer that correspond to the area
“A” are slightly exposed to the light, while a portion
corresponding to the area “B” is fully exposed to the light.5
Subsequently, a portion of the photoresist layer correspond-
ing to the area “A” is removed during a dry etching process
for exposed portions of the transparent conductive material.

[0038] FIGS. 6A to 6F are cross-sectional views taken
along VI-VI of FIG. 4, and show exemplary fabricating
processes of an array substrate according to the present
invention. In FIG. 6A, a substrate 111 may be cleaned of
organic materials and foreign substances to promote adhe-
sion with a first metal layer that may be subsequently
deposited on the substrate 111 by a sputtering process, for
example. The first metal layer may include a metallic
material, such as aluminum (Al), aluminum neodymium
(AINd), copper (Cu), tungsten (W), chromium (Cr) or
molybdenum (Mo), for example. The first metal layer may
be patterned using a first mask to form a gate line 125 (of
FIG. 4) in a transverse direction, and a gate e¢lectrode 132
that may include a portion of the gate line 125. Alternatively,
a double-layered structure may be used to form the gate line
125 and the gate electrode 132. The double-layered structure
may include an aluminum (Al) layer stacked with a molyb-
denum (Mo) layer or a chromium (Cr) layer, for example,
which has high corrosion resistance and durability.

[0039] Thereafter, a gate insulation layer 141 may be
formed on a surface of the substrate 111 to cover the
patterned first metal layer. The gate insulation layer 141 may
include silicon oxide (SiOx) and silicon nitride (SiNy), for
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example. After forming the gate insulation layers 141 on the
substrate 111 to cover the patterned first metal layer, a pure
amorphous silicon (a-Si:H) layer 1454 and a doped amor-
phous silicon (n* a-Si:H) layer 147a may be sequentially
formed upon the gate insulation layer 141.

[0040] In FIG. 6B, the pure amorphous silicon layer 145a
and the doped amorphous silicon layer 147a may be simul-
taneously patterned using a second mask, for example, to
form an active layer 145 and an ohmic contact layer 147b
upon the gate insulation layer 141. Accordingly, a semicon-
ductor layer 134 may include the active layer 145b, and
ohmic contact layer 147b. Alternatively, the pure amorphous
silicon layer 145a and the doped amorphous silicon layer
147a may be patterned by a rear exposure process using the
patterned first metal as a mask, whereby the active layer
145b and the ohmic contact layer 147b may be formed over
the patterned first metal layer (i.c., over the gate line 125 of
FIG. 4).

[0041] In FIG. 6C, a transparent conductive material 150,
such as indium tin oxide (ITO), indium zinc oxide (IZO),
zinc oxide (ZnOy), tin oxide (SnOy) or indium oxide
(InOx), for example, may be formed upon an entire surface
of the gate insulation layer 141, thereby covering the active
layer 145b and ohmic contact layer 147b. Thereafter, a
photoresist layer 152 may be formed on the transparent
conductive material 150, and then a third mask 154 may be
aligned over the photoresist layer 152 for an exposure
process. The mask 154 may include a plurality of slits 156
that correspond to the data line 127 and source electrode 133
(in FIG. 6F) that may be formed in a later step. Alterna-
tively, a plurality of pinholes may be implemented instead of
the plurality of slits 156.

[0042] In FIG. 6D, after the exposure process, the pho-
toresist layer 152 may be developed to expose portions of
the transparent conductive material 150. Accordingly,
residual photoresist layer portions 153 remain over a data
portion “E,” a source portion “F,” a drain portion “G,” and
a pixel portion “H” of the transparent conductive material
150. Specifically, edge regions of the residual photoresist
layer portions 153 may have a thickness that is smaller than
a thickness of central portions of the residual photoresist
layer portions 153. Furthermore, due to the diffraction of the
light, a first residual photoresist layer portion 153a corre-
sponding to the data portion “E” and the source portion “F”
may have a thickness that is smaller than a second residual
photoresist layer portion 1535 corresponding to the drain
portion “G” and the pixel portion “H.” The residual photo-
resist layer portions 153 of the photoresist layer 152 may be
removed

[0043] In FIG. 6E, the exposed portions of the transparent
conductive material 150 (in FIG. 6I)) may be removed.
Furthermore, the edge regions of the second residual pho-
toresist layer portions 15356 may be removed to expose
peripheral portions “K” of the etched transparent conductive
material 150. While etching the exposed portions of the
transparent conductive material 150 (in FIG. 6D) and
exposing the peripheral portions “K,” the first residual
photoresist layer portion 153a on the data portion “E” and
the source portion “F” may be removed since the first
residual photoresist layer portion 153a has a thickness that
is smaller than a thickness of the second residual photoresist
layer portion 153b.
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[0044] InFIG. 6F, an additional metal 128 may formed on
the data portion “E,” the source portion “F,” and the periph-
eral portions “K” of the etched transparent conductive
material using an electroplating process, for example. The
second metal 28 may include copper (Cu), aluminum (Al),
gold (Au) or silver (Ag), for example, which have low
electrical resistance. Then, the second residual photoresist
layer portion 153b may be removed. Data lines 127 and a
source electrode 133, each of which may have the additional
metal 128 formed on entire surfaces thereof, may be formed
over the substrate 111. Additionally, a drain electrode 135
and pixel electrodes 117, each of which may have the
additional metal 128 formed at peripheral regions thereof,
may be formed over the substrate 111. In FIG. 6F, the source
electrode 133 may extend from the data line 127, and the
drain electrode 135 may extend from the pixel electrode 117.
The source and drain electrodes 133 and 135 may be spaced
apart from each other and overlap opposite ends of the gate
electrode 132. Accordingly, the thin film transistor “T” may
include the gate electrode 132, the semiconductor layer 34,
and the source and drain electrode 133 and 135.

[0045] According to the present invention alluded above,
since the data line is formed with the pixel electrode by the
same mask process, the steps of fabricating the array sub-
strate decrease. Furthermore, since the data line and source
electrode have the additional metal that has low electrical
resistance, the image quality of the LCD device is improved
and the large LCD device having high resolution can be
obtained.

[0046] It will be apparent to those skilled in the art that
various modifications and variation can be made in the array
substrate of 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 provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. An array substrate for a liquid crystal display device,
comprising:

a substrate;

a plurality of gate lines arranged transversely on the
substrate;

a plurality of data lines disposed orthogonal to the plu-
rality of gate lines;

a plurality of thin film transistors formed on the substrate
adjacent to intersections of the gate lines and the data
lines, each thin film transistor including a gate elec-
trode, a gate insulation layer, an active layer, an ohmic
contact layer, a source electrode, and a drain electrode;

a plurality of pixel electrodes disposed at pixel regions
defined by the intersections of the gate lines and the
data lines, each pixel electrode connected to a corre-
sponding one of the drain electrodes; and

a metal layer formed on an entire surface of each of the
data lines.
2. The array substrate according to claim 1, wherein the
gate insulation layer is disposed on the gate electrode.
3. The array substrate according to claim 1, wherein the
active layer is disposed on the gate insulation layer, and the
ohmic contact layer is disposed on the active layer.
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4. The array substrate according to claim 1, wherein the
source electrode and the drain electrode are disposed on the
ohmic contact layer.

5. The array substrate according to claim 4, wherein the
source electrode extends from one of the data lines.

6. The array substrate according to claim 4, wherein the
drain electrode extends from one of the pixel electrodes.

7. The array substrate according to claim 4, wherein the
drain electrode and source electrode include at least a
transparent conductive material.

8. The array substrate according to claim 7, wherein each
data line includes at least the transparent conductive mate-
rial.

9. The array substrate according to claim 7, wherein each
pixel electrode includes the transparent conductive material.

10. The array substrate according to claim 7, wherein the
transparent conductive material is selected from a group
including indium tin oxide, indium zinc oxide, zinc oxide,
thin oxide and indium oxide.

11. The array substrate according to claim 1, wherein the
gate insulation layer is disposed on the plurality of gate
lines.

12. The array substrate according to claim 1, wherein the
metal layer is selected from a group including aluminum
(Al), copper (Cu), gold (Au) and silver (Ag).

13. The array substrate according to claim 12, wherein the
metal layer is formed on an entire surface of the source
electrode.

14. The array substrate according to claim 12, wherein the
metal layer is formed at peripheral portions of the plurality
of pixel electrodes.

15. The array substrate according to claim 12, wherein the
metal layer is formed at peripheral portions of the drain
electrode .

16. A method of fabricating an array substrate for a liquid
crystal display device, comprising the steps of:

forming a first metal layer on a substrate;
forming a gate line and a gate electrode;

forming a gate insulation layer to cover the first metal
layer;

forming a pure amorphous silicon layer and a doped
amorphous silicon layer on the gate insulation layer;

forming an ohmic contact layer and an active layer over
the gate electrode;

forming a transparent conductive material on the gate
insulation layer to cover the active layer and the ohmic
contact layer;

forming a photoresist layer on the transparent conductive
material;

patterning the photoresist layer using a mask;

forming a data line, a pixel electrode, a source electrode
and a drain electrode; and
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forming a second metal layer on an entire surface of the

data line.

17. The method according to claim 16, wherein the step
of forming the gate line and the gate electrode includes
patterning the first metal layer.

18. The method according to claim 16, wherein the step
of forming the ohmic contact layer and the active layer
includes patterning the doped amorphous silicon layer and
the pure amorphous silicon layer.

19. The method according to claim 16, wherein the mask
includes a plurality of slits and a plurality of light shielding
areas.

20. The method according to claim 16, wherein the step
of forming the data line, the pixel electrode, the source
electrode, and the drain electrode includes patterning the
transparent conductive material using a dry etching process.

21. The method according to claim 20, wherein the step
of patterning the transparent conductive material includes
removing a first photoresist layer formed on the data line and
the source electrode while etching exposed portions of the
transparent conductive material, and removing peripheral
portions of a second photoresist layer formed on the drain
electrode and the pixel electrode while etching the exposed
portions of the transparent conductive material.

22. The method according to claim 16, further including
the step of forming the second metal layer on an entire
surface of the source electrode.

23. The method according to claim 16, further including
the step of forming the second metal layer at peripheral
portions of the pixel electrode and the drain electrode.

24. The method according to claim 16, wherein the step
of patterning the photoresist layer includes aligning the
mask over the photoresist layer, exposing light through a
plurality of slits of the mask; and developing the photoresist
layer to expose the transparent conductive material.

25. The method according to claim 16, wherein the step
of forming the second metal layer includes electroplating a
second metal material on the data line, electroplating the
second metal material on the source electrode, electroplating
the second metal material on peripheral portions of the pixel
electrode, electroplating the second metal material on
peripheral portions of the drain electrode, and removing the
photoresist layer from the transparent conductive material.

26. The method according to claim 16, wherein the source
electrode extends from one of the data lines.

27. The method according to claim 16, wherein the drain
electrode extends from one of the pixel electrodes.

28. The method according to claim 16, wherein the
transparent conductive material is selected from a group
including indium tin oxide, indium zinc oxide, zinc oxide,
thin oxide and indium oxide.

29. The method according to claim 16, wherein the second
metal layer is selected from a group including aluminu-
m(Al), copper(Cu), gold (Au) and silver (Ag).
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