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

This is a divisional of U.S. application Ser. No. 11/806,214,
filed May 30, 2007, now U.S. Pat. No. 8,013,312. This appli-
cation also claims the benefit of Korean Patent Application
Nos. 10-2006-0118593, filed in Korea on Nov. 28, 2006 and
10-2007-0039312, filed in Korea on Apr. 23, 2007, which are
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Embodiments of the present invention relate to a liquid
crystal display device, and more particularly, to an array
substrate for a liquid crystal display (LCD) device and a
method of manufacturing the same.

2. Discussion Of The Related Art

Liquid crystal display (LCD) devices are driven based on
optical anisotropy and polarization characteristics of a liquid
crystal material. Liquid crystal molecules have along and thin
shape, and the liquid crystal molecules are regularly arranged
along in an alignment direction. Light passes through the
LCD device along the long and thin shape of the liquid crystal
molecules. The alignment of the liquid crystal molecules
depends on the intensity or the direction of an electric field
applied to the liquid crystal molecules. By controlling the
intensity or the direction of the electric field, the alignment of
the liquid crystal molecules changes, and images are dis-
played. Active matrix liquid crystal display (AMLCD)
devices, which include thin film transistors as switching
devices for a plurality of pixels, have been widely used due to
their high resolution and ability to display fast moving
images.

Generally, an LCD device includes two substrates, which
are spaced apart and facing each other, and a liquid crystal
layer is interposed between the two substrates. Each of the
substrates includes an electrode. The electrodes from respec-
tive substrates face one another. An electric field is induced
between the electrodes by applying a voltage to each elec-
trode. An alignment direction of liquid crystal molecules
changes in accordance with a variation in the intensity or the
direction of the electric field. The direction of the electric field
is perpendicular to the substrates. The LCD device has rela-
tively high transmittance and a large aperture ratio. However,
the LCD device may have a narrow viewing angle. To
increase the viewing angle, various modes have been pro-
posed. Among these wide angle viewing modes, an in-plane
switching (IPS) mode LCD device of the related art will be
described with reference to accompanying drawings.

FIG. 1 is a schematic cross-sectional view of an IPS mode
LCD device according to the related art. As shown in FIG. 1,
the IPS mode LCD device according to the related art
includes a lower substrate 10 and an upper substrate 40, and a
liquid crystal layer LC interposed between the lower substrate
10 and the upper substrate 40. A thin film transistor T, a
common electrode 30 and a pixel electrode 32 are formed in
each pixel P on the lower substrate 10. The thin film transistor
T includes a gate electrode 14, a semiconductor layer 18, and
source and drain electrodes 20 and 22. The semiconductor
layer 18 is disposed over the gate electrode 14 with a gate
insulating layer 16 therebetween. The source and drain elec-
trodes 20 and 22 are formed on the semiconductor layer 18
and are spaced apart from each other. Each of the common
electrode 30 and the pixel electrode 32 includes a plurality of

10

15

20

40

45

2

patterns. The common electrode 30 and the pixel electrode 32
are spaced apart from and alternate with each other.

Although not shown in FIG. 1, a gate line is formed along
a first side of the pixel P, and a data line is formed along a
second side of the pixel P substantially perpendicular to the
first side. A common line is further formed on the lower
substrate 10. The common line provides the common elec-
trode 30 with voltage.

The upper substrate 40 is spaced apart from the lower
substrate 10. A black matrix 42 and a color filter layer includ-
ing red and green color filters 34a and 344 are formed on an
inner surface of the upper substrate 40. The color filter layer
further includes a blue color filter (not shown). The black
matrix 42 is disposed over the gate line, the data line and the
thin film transistor T. The color filter layers 34a and 345 are
each disposed in a respective pixel P.

The lower substrate 10, including the thin film transistor T,
the common electrode 30 and the pixel electrode 32, may be
referred to as an array substrate. Liquid crystal molecules of
the liquid crystal layer LC are driven by a horizontal electric
field 45 induced between the common electrode 30 and the
pixel electrode 32. The upper substrate 40, including the
black matrix 42 and the color filter layer 34a and 345, may be
referred to as a color filter substrate.

An array substrate for an IPS mode LCD device of the
related art will be described with reference to FIG. 2. More
specifically, FIG. 2 is a plan view schematically illustrating an
array substrate for an IPS mode LCD device manufactured
through 4 mask processes according to the related art. As
shown in FIG. 2, a gate line 54 is formed along a direction on
an insulating substrate 50. A data line 92 crosses the gate line
54 to define a pixel region P. A gate pad 56 is formed at one
end of the gate line 54, and a data pad 92 is formed at one end
ofthe data line 92. A common line 58 is spaced apart from and
parallel to the gate line 54. The common line 58 is disposed
along a side of the pixel region P. A gate pad terminal GP is
formed on the gate pad 56 and contacts the gate pad 56. A data
pad terminal DP is formed on the data pad 94 and contacts the
data pad 94.

A thin film transistor T is formed adjacent to where the gate
line 54 crosses the data line 92. The thin film transistor T
includes a gate electrode 52, an active layer 84, an ohmic
contact layer (not shown), and source and drain electrodes 88
and 90. The gate electrode 52 is connected to the gate line 54.
The active layer 84 and the ohmic contact layer are sequen-
tially disposed on the gate electrode 52. The source and drain
electrodes 88 and 90 are disposed on the ohmic contact layer.
The source electrode 88 is connected to the data line 92. An
intrinsic amorphous silicon pattern 72 is disposed under the
data line 92. The drain electrode 90 is spaced apart from the
source electrode 88.

A pixel electrode PXL and a common electrode Vcom are
formed in the pixel region P. The pixel electrode PXL contacts
the drain electrode 90, and the common electrode Vcom
contacts the common line 58. The pixel electrode PXL and the
common electrode Vcom are spaced apart from each other.

In the array substrate for an IPS mode LCD device accord-
ing to the related art, the source and drain electrodes 88 and
90, the data line 92 and the active layer 84 are formed through
the same process. Therefore, the active layer 84 and the
source and drain electrodes 88 and 90, and the intrinsic amor-
phous silicon pattern 72 and the data line 92 are sequentially
layered, wherein the active layer 84 and the intrinsic amor-
phous silicon pattern 72 are exposed at sides of the source and
drain electrodes 88 and 90 and the data line 92.

Here, the active layer 84 and the intrinsic amorphous sili-
con pattern 72 are exposed to light such that photocurrents
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may occur therein. The photocurrents in the active layer 84
act as leakage currents, which flow when the thin film tran-
sistor is OFF, and causes incorrect operation of the thin film
transistor T. The photocurrents in the intrinsic amorphous
silicon pattern 72 cause coupling with electrodes adjacent
thereto, and liquid crystal molecules (not shown) are improp-
erly arranged due to the coupling. Accordingly, a wavy noise
occurs on displayed images. The off-currents in the thin film
transistor and the appearance of wavy noise in the display
typically occur in an LCD device in which the source elec-
trode, drain electrode and the active layer are patterned
through the same process.

FIGS. 3A to 3H, FIGS. 4A to 4H, FIGS. 5A to 5H, and
FIGS. 6A to 6H illustrate processes of manufacturing an array
substrate for an IPS mode LCD device according to the
related art. FIGS. 3A to 3H are cross-sectional views along
the line II-II of FIG. 2. FIGS. 4A to 4H are cross-sectional
views along the line of FIG. 2. FIGS. 5A to 5H are cross-
sectional views along the line IV-IV of FIG. 2. FIGS. 6A to
6H are cross-sectional views along the line V-V of FIG. 2.

FIG. 3A, FIG. 4A,FIG.5A, and FIG. 6 A show a first mask
process. As shown in FIG. 3A, FIG. 4A, FIG. 5A, and FIG.
6A, a switching region S, a pixel region P, a gate region G, a
data region D, and a common signal region CS are defined on
a substrate 50. A gate line 54 of FIG. 2 and a gate electrode 50
are formed on the substrate 50 including the regions S, P, G,
D and CS. The gate line 54 is disposed in the gate region G and
extends along a first direction. The gate line 54 includes a gate
pad 56 at one end thereof. The gate electrode 52 is connected
to the gate line 54 and is disposed in the switching region S.
Simultaneously, a common line 58 is formed in the common
signal region CS. The common line 58 is spaced apart from
and parallel to the gate line 54.

The gate line 54, the gate pad 56, the gate electrode 52 and
the common line 58 are formed by depositing one or more
material selected from a conductive metallic group including
aluminum (Al), aluminum alloy (AINd), tungsten (W), chro-
mium (Cr), and molybdenum (Mo). The gate line 54, the gate
pad 56, the gate electrode 52 and the common line 58 may be
a single layer of the above-mentioned metallic material or
may be a double layer of aluminum (Al)/chromium (Cr) or
aluminum (Al)/molybdenum (Mo).

FIGS. 3B to 3F, FIGS. 4B to 4F, FIGS. 5B to 5F and FIGS.
6B to 6F show a second mask process. As shown in FIG. 3B,
FIG. 4B, FIG. 5B and FIG. 6B, a gate insulating layer 60, an
intrinsic amorphous silicon layer (a-Si:H) 62, an impurity-
doped amorphous silicon layer (n+ or p+ a-Si:H) 64, and a
conductive metallic layer 66 are formed over the entire sur-
face of the substrate 50, including the gate line 54, the gate
pad 56, the gate electrode 52 and the common line 58. The
gate insulating layer 60 is formed by depositing one or more
material selected from an inorganic insulating material group,
including silicon nitride (SiN ;) and silicon oxide (SiO,). The
conductive metallic layer 66 is formed by depositing one or
more material selected from the above-mentioned conductive
metallic group.

A photoresist layer 68 is formed by coating the entire
surface of the substrate 50, including the conductive metallic
layer 66 with photoresist. A mask M is disposed over the
photoresist layer 68. The mask M includes a light-transmit-
ting portion B1, a light-blocking portion B2, and a light-half
transmitting portion B3. The light-transmitting portion B1
transmits substantially all light. The photoresist layer 68
below the light-transmitting portion B1 is entirely exposed to
light to thereby chemically change. The light-blocking por-
tion B2 completely blocks the light. The light-half transmit-
ting portion B3 includes slits or a half transparent layer to
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decrease the intensity of light or transmittance of the light.
Thus, the photoresist layer is partially exposed to light
through the light-half transmitting portion B3.

The light-half transmitting portion B3 is disposed over the
gate electrode 52 in the switching region S. The light-block-
ing portion B2 is disposed over the photoresist layer 68 in the
switching region S and in the data region D. In the switching
region S, the light-blocking portion B2 is disposed at both
sides of the light-half transmitting portion B3. The light-
transmitting portion B1 is disposed in other regions except
form the switching region S and the data region D. The
photoresist layer 68 is exposed to light through the mask M
and then is developed.

Referring to FIG. 3C, FIG. 4C, FIG. 5C and FIG. 6C, first
and second photoresist patterns 70a and 705 are formed in the
switching region S and the data region D, respectively. The
first photoresist pattern 70a has a first portion corresponding
to the gate electrode 52 and a second portion corresponding to
the switching region S except form the gate electrode 52. The
second portion is thicker than the first portion.

Next, the conductive metallic layer 66, the impurity-doped
amorphous silicon layer 64, and the intrinsic amorphous sili-
con layer 62 are selectively removed by using the first and
second photoresist patterns 70a and 705 as an etching mask.
The conductive metallic layer 66 may be removed simulta-
neously with the under layers 64 and 62 according to a mate-
rial of the conductive metallic layer 66. Alternatively, the
conductive metallic layer 66 may be wet-etched. Then, the
impurity-doped amorphous silicon layer 64 and the intrinsic
amorphous silicon layer 62 may be dry-etched.

As showninFIG. 3D, FIG. 4D, FIG. 5D and FIG. 6D, a first
metallic pattern 78 and a second metallic pattern 82 are
formed under the first and second photoresist patterns 70a
and 705, respectively. A first semiconductor pattern 76 and a
second semiconductor pattern 80 are formed under the first
metallic pattern 78 and the second metallic pattern 82, respec-
tively. Each of the first and second semiconductor patterns 76
and 80 includes an intrinsic amorphous silicon pattern 72 and
an impurity-doped amorphous silicon pattern 74.

As shown in FIG. 3E, FIG. 4E, FIG. 5E and FIG. 6E, an
ashing process is performed to remove a first portion of the
first photoresist pattern 70a corresponding to the gate elec-
trode 52, and the first metallic pattern 78 corresponding to the
gate electrode 52 is exposed. At this time, other parts of the
first photoresist pattern 70a and the second photoresist pat-
tern 706 are also partially removed. The first and second
metallic patterns 78 and 82 are partially exposed at peripher-
ies of the first and second photoresist patterns 70a and 705.
Then, the exposed first metallic pattern 78 and the impurity-
doped amorphous silicon pattern 74 of the first semiconduc-
tor layer 76 are removed.

Referring to FIG. 3F, FIG. 4F, FIG. 5F and FIG. 6F, a
source electrode 88, a drain electrode 90 and a data line 92 are
formed. The data line 92 is formed in a second direction
crossing the first direction. A data pad 94 is formed at one end
ofthe data line 92. The intrinsic amorphous silicon pattern 72
of'the first semiconductor pattern 76 of FIG. 3E over the gate
electrode 52 functions as an active layer 84, and the impurity-
doped amorphous silicon pattern 74 of the first semiconduc-
tor pattern 76 of FIG. 3E, which is now divided into two parts,
acts as an ohmic contact layer 86. When the impurity-doped
amorphous silicon pattern 74 of the first semiconductor pat-
tern 76 of FIG. 3E is partially removed, the intrinsic amor-
phous silicon pattern, i.e., the active layer 84, is over-etched
so that particles may not remain on the surface of the active
layer 84. Next, the photoresist patterns 70a and 705 are
removed.
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FIG. 3G, FIG. 4G, FIG. 5G and F1G. 6G show a third mask
process. As shown in FIG. 3G, FIG. 4G, FIG. 5G and FIG. 6G,
a passivation layer 96 is formed substantially over an entire
surface of the substrate 50, including the source and drain
electrodes 88 and 90 and the data line 92 including the data
pad 94. The passivation layer 96 may be formed by depositing
one selected from an inorganic insulating material group,
including silicon nitride (SiNx) and silicon oxide (SiO,).
Alternatively, the passivation layer 96 may be formed by
coating the substrate 50 with one selected from an organic
insulating material group, including benzocyclobutene
(BCB) and acrylic resin.

Subsequently, the passivation layer 96 is patterned to
thereby form a drain contact hole 984, a common line contact
hole 9854, a gate pad contact hole 98¢, and a data pad contact
hole 98d. The drain contact hole 98a partially exposes the
drain electrode 90. The common line contact hole 9856 par-
tially exposes the common line 58. The gate pad contact hole
98¢ partially exposes the gate pad 56. The data pad contact
hole 98d partially exposes the data pad 94.

FIG. 3H, FIG. 4H, FIG. 5H and FIG. 6H show a fourth
mask process. As shown in FIG. 3H, FIG. 4H, FIG. 5H and
FIG. 6H, a pixel electrode PXL and a common electrode
Vcom are formed in the pixel region P by depositing one
selected from a transparent conductive metallic group,
including indium tin oxide (ITO) and indium zinc oxide
(IZO), on the substrate 650 including the passivation layer 96,
and then patterning it. The pixel electrode PXL contacts the
drain electrode 90, and the common electrode Vcom contacts
the common line 58. Each of the pixel electrode PXL and the
common electrode Vcom includes a plurality patterns parallel
to the data line 92. The common electrode Vcom alternates
with the pixel electrode PXL. A gate pad terminal GP and a
data pad terminal DP are formed simultaneously with the
pixel electrode PXL and the common electrode Vcom. The
gate pad terminal GP contacts the gate pad 56. The data pad
terminal DP contacts the data pad 94.

The array substrate for an IPS mode LCD device may be
manufactured through the above-mentioned four mask pro-
cesses. Since the active layer and the source and drain elec-
trodes are formed through the same process, the manufactur-
ing costs and time can be reduced. The probability that
problems may occur also decreases. However, in the array
substrate manufactured through four mask processes, the sec-
ond semiconductor pattern 80 is formed under the data line
92, and the intrinsic amorphous silicon pattern 72 of the
second semiconductor pattern 80 is exposed at sides of the
dataline 92. As stated above, the exposed intrinsic amorphous
silicon pattern 72 is affected by light and causes wavy noise in
images that are displayed. In addition, the active layer 84 also
goes beyond the gate electrode 52 and is exposed to light.
Thus, photocurrents in the active layer 84 occur which cause
the thin film transistor works incorrectly.

BASIC SUMMARY OF THE INVENTION

Accordingly, embodiments of the present invention are
directed to an array substrate for an in-plane switching mode
liquid crystal display device and a method of manufacturing
the same that substantially obviates one or more problem due
to limitations and disadvantages of the related art.

An object of embodiments of the invention is to provide an
array substrate for an in-plane switching mode liquid crystal
display device and a method of manufacturing the same that
minimize leakage currents and prevent wavy noise on dis-
played images.
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Another object is to provide an array substrate for an in-
plane switching mode liquid crystal display device and a
method of manufacturing the same that decrease manufactur-
ing costs and time.

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. The objectives 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.

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described, the array substrate for a liquid crystal
display device includes a substrate, a gate line on the sub-
strate, a thin film transistor including a gate electrode of the
gate line, a gate insulating layer over the gate electrode, an
active layer on the gate insulating layer and ohmic contact
layers on the active layer, and source and drain electrodes
over the ohmic contact layers, a pixel electrode electrically
connected to the drain electrode, a data line electrically con-
nected to the source electrode and crossing the gate line, a
common electrode spaced apart from the pixel electrode, and
a passivation layer directly between the pixel electrode and
the common electrode and directly between the source and
drain electrodes. 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 fur-
ther explanation of the invention as claimed.

In another aspect, a method of manufacturing a liquid
crystal display device with a substrate having a switching
region, a pixel region, and a data region and common signal
region defined thereon includes forming a gate line with a
gate electrode in the switch region and a common line in the
common signal region, forming a gate insulating layer, an
active layer, an ohmic contact layer in at least a portion of the
switching region together with just the gate insulating layer in
the pixel region, forming source and drain electrodes over
ohmic contact layers by creating an opening to the active
layer between the source and drain electrodes, forming a data
line electrically connected to the source electrode and cross-
ing the gate line, forming a pixel electrode electrically con-
nected to the drain electrode and a common electrode spaced
apart from the pixel electrode, and forming a passivation layer
on the gate insulating layer between the pixel electrode and
the common electrode and on the active layer between the
source and drain electrodes.

In yet another aspect, a method of manufacturing an array
substrate for a liquid crystal display device includes forming
a gate electrode and a gate line on a substrate through a first
mask process, forming a gate insulating layer, an active layer,
an ohmic contact layer and a data line sequentially disposed
on the substrate including the gate electrode and the gate line
through a second mask process, forming a source electrode, a
drain electrode, a common electrode and a pixel electrode on
the substrate through a third mask process, and forming a
passivation layer between the common electrode and the
pixel electrode and on the active layer between source and
drain electrodes.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of embodiments of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
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porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention. In the
drawings:

FIG. 1 is a schematic cross-sectional view of an IPS mode
LCD device according to the related art;

FIG. 2 is a plan view schematically illustrating an array
substrate for an IPS mode LCD device according to the
related art;

FIGS. 3A to 3H, FIGS. 4A to 4H, FIGS. 5A to 5H, and
FIGS. 6 A to 6H are cross-sectional views a method of manu-
facturing an array substrate for an IPS mode LCD device
according to the related art;

FIG. 7 is a plan view of an array substrate for an IPS mode
LCD device according to a first embodiment of the invention;

FIGS. 8A to 8D are cross-sectional views of an array sub-
strate for an IPS mode LCD device according to the first
embodiment of the invention;

FIGS. 9A to 91, FIGS. 10A to 101, FIGS. 11A to 111, and
FIGS. 12A to 12I are cross-sectional views illustrating a
method of manufacturing an array substrate according to the
first embodiment of the invention;

FIGS.13A,13B,13C and 13D are cross-sectional views of
an array substrate according to a second embodiment of the
invention;

FIGS. 14A to 14C, FIGS. 15A to 15C, FIGS. 16A to 16C
and FIGS. 17A to 17C are cross-sectional views illustrating a
method of manufacturing an array substrate according to a
third embodiment of the invention; and

FIG. 18 is a cross-sectional view illustrating an array sub-
strate according to another embodiment of the invention

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

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

Inembodiments of the present invention, an array substrate
is manufactured through three mask processes in which an
active layer of an island shape is formed over a gate electrode
such that the source and drain ends of the active layer are not
exposed to light from the backlight. Because the source and
drain ends of'the active layer are not exposed to light from the
backlight, there is no photocurrent generated in the active
layer. Thus, wavy noise is prevented.

FIG. 7 is a plan view of an array substrate for an IPS mode
LCD device according to a first embodiment of the present
invention. FIGS. 8A to 8D are cross-sectional views of an
array substrate for an IPS mode LCD device according to the
first embodiment of the present invention. FIG. 8A corre-
sponds to the line VII-VII of FIG. 7, FIG. 8B corresponds to
the line VIII-VIII of FIG. 7, FIG. 8C corresponds to the line
IX-IX of FIG. 7, and FIG. 8D corresponds to the line X-X of
FIG. 7.

As shown in FIG. 7 and FIGS. 8A to 8D, a gate line 104 is
formed on an insulating substrate 100 along a first direction,
and a data line 143 is formed along a second direction. The
gate line 104 and the data line 143 cross each other to define
a pixel region P. A gate pad 106 is formed at one end of the
gate line 104, and a data pad terminal 146 is formed at one end
of a data cover line 142, which overlies the data line 143. A
data pad 144 at the end of the data line 143. A common line
109 and a common electrode connecting part 108 are spaced
apart from the gate line 104. The common line 109 and the
common electrode connecting part 108 are parallel to the gate
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line 104 and are disposed at opposite sides of the pixel region
P. A gate pad terminal 152 covers the gate pad 106.

A thin film transistor T is formed adjacent to where the gate
line 104 crosses the data line 143. The thin film transistor T
includes a gate electrode 102, a gate insulating layer 110 on
the gate electrode 102, an active layer 124 on the gate insu-
lating layer 110, ohmic contact layers 126 on the active layer
124, buffer metallic layers 128 on the contact layers, a source
electrode 138, and a drain electrode 140 on the buffer metallic
layers 128. The gate electrode 102 is connected to the gate
line 104. The active layer 124 is an island shape formed over
a gate electrode such that the source and drain ends of the
active layer 124 do not extend beyond boundaries defined by
the perimeter of the underlying gate electrode 102. The ohmic
contact layers 126 and the buffer metallic layers 128 are
sequentially disposed on the active layer 124. Each of the
buffer metallic layers 128 contact the ohmic contact layers
126, which each respectively contact the source and drain
electrodes 138 and 140. The source electrode 138 is con-
nected to the data cover line 142, and the drain electrode 140
is spaced apart from the source electrode 138. A gate insulat-
ing layer 110 covers the gate line 104, the gate electrode 102
and the gate pad 106.

Here, the data line 143, the buffer metallic layers 128, the
ohmic contact layers 126 and the active layer 124 are formed
through the same mask process, and there is an extension part
B under the data line 143 and the data pad 144. The extension
part B includes patterns sequentially layered and respectively
disposed on the same layers as the ohmic contact layers 126
and the active layer 124. Thus, the extension part B has the
substantially same structure as the ohmic contact layers 126
and the active layer 124.

The buffer metallic layer 128, the data line 143 and the data
pad 144 may have a multiple layer structure of at least three
layers, for example, molybdenum-titanium (MoTi) alloy,
copper (Cu) and MoTi alloy, are sequentially layered. The
source and drain electrodes 138 and 140, the data cover line
142 and the data pad terminal 146 may be formed of MoTi
alloy. The copper has relatively low resistivity, and signal
delay due to resistance of a line is minimized when copper is
used.

A pixel electrode 148 and a common electrode 150 are
formed in the pixel region P. The pixel electrode 148 is elec-
trically connected to the drain electrode 140, and the common
electrode 150 is electrically connected to the common line
109. Each of the pixel electrode 148 and the common elec-
trode 150 includes a plurality of patterns, which are parallel to
the data line 143. The patterns of the pixel electrode 148
alternate with the patterns of the common electrode 150. The
pixel electrode 148 extends from a pixel electrode connecting
part 148a, which is connected to the drain electrode 138. The
common electrode 150 contacts the common electrode con-
necting part 108. Although not shown in the figures, the
common electrode connecting part 108 is connected to the
common line 109 and provides signals from the common line
109 to the common electrode 150. Therefore, the common
electrode 150 is electrically connected to a common electrode
(not shown) in a pixel region adjacent thereto. Alternatively,
the common electrode 150 may be directly connected to the
common line 109. The pixel electrode connecting part 148a
overlaps the common line 109 to thereby form a storage
capacitor Cst. The pixel electrode 148 and the common elec-
trode 150 are formed through the same process as the source
and drain electrodes 138 and 140. The pixel electrode 148 and
the common electrode 150 may be formed of a MoTi alloy.

A passivation layer 154 is formed on the active layer 124
exposed between the source and drain electrode 138 and 140
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and on the gate insulating layer 110 exposed between the
pixel electrode 148 and the common electrode 150. Thus, the
passivation layer 154 is directly between the pixel electrode
148 and the common electrode 150. The passivation layer 154
surrounds the gate pad terminal 152 and the data pad terminal
146. The passivation layer 154 may be formed by deposition
and liftoff processes without using an additional masking
process. Since the active layer 124 is not exposed to light
because the source and drain ends of the active layer do not
extend beyond a boundary defined by the underlying gate
electrode, the wavy noise or incorrect operation of the thin
film transistor due to leakage currents is prevented.

A method of manufacturing the array substrate according
to the first embodiment will be explained hereinafter with
reference to FIGS. 9A to 91, FIGS. 10A to 101, FIGS. 11A to
111, and FIGS. 12A to 121. FIGS. 9A to 91 are cross-sectional
views along the line VII-VII of FIG. 7. FIGS. 10A to 101 are
cross-sectional views along the line VIII-VIII of FIG. 7.
FIGS. 11A to 111 are cross-sectional views along the line
IX-IX of FIG. 7. FIGS. 12A to 121 are cross-sectional views
along the line X-X of FIG. 7.

FIG. 9A, FIG. 10A, FIG. 11A and FIG. 12A show a first
mask process. In FIG. 9A, FIG. 10A,FIG.11A and FIG. 12A,
a switching region S, a pixel region P, a gate region G, a data
region D, and a common signal region CS are defined on a
substrate 100. A first conductive metallic layer (not shown) is
formed on the substrate 100, where the regions S, P, G, D and
CS are defined, by depositing a conductive metal consisting
of one or more material from a conductive metallic group
including aluminum (Al), aluminum alloy (AINd), chromium
(Cr), molybdenum (Mo), tungsten (W), titanium (T1), copper
(Cu), and tantalum (Ta). The first conductive metallic layer is
patterned through a first mask process to thereby form a gate
electrode 102, a gate line 104 of FIG. 7, and a gate pad 106.
The gate electrode 102 is disposed in the switching region S,
and the gate line 104 and the gate pad 106 are disposed in the
gate region G. The gate pad 106 is formed at one end of the
gate line 104. Simultaneously, a common line 109 of FIG. 7
and a common electrode connecting part 108 are formed on
the substrate 100. The common line 109 and the common
electrode connecting part 108 are parallel to the gate line 104
and disposed at opposite sides of the pixel region P.

FIGS. 9B to 9F, FIGS. 10B to 10F, FIGS. 11B to 11F, and
FIGS. 12B to 12F show a second mask process. As shown in
FIG. 9B, FIG. 10B, FIG. 11B and FIG. 12B, a gate insulating
layer 110, an intrinsic amorphous silicon layer (a-Si:H) 112,
an impurity-doped amorphous silicon layer (for example, n+
a-Si:H) 114, and a second conductive metallic layer 116 are
sequentially formed over a surface of the substrate 100,
including the gate electrode 102, the gate line 104 of FIG. 7,
the gate pad 106, the common line 109 of FIG. 7 and the
common electrode connecting part 108. A photoresist layer
118 is formed on the second conductive metallic layer 116 by
coating the substrate 100 with photoresist.

The gate insulating layer 110 may be formed by depositing
an inorganic insulating material consisting of one or more
material from an inorganic insulating material group, includ-
ing silicon nitride (SiN,) and silicon oxide (SiO,). The sec-
ond conductive metallic layer 116 may have a multiple layer
structure. For example, the second conductive metallic layer
116 may include a first layer of MoTi alloy, a second layer of
copper (Cu), and a third layer of MoTi alloy. The copper has
relatively low resistivity, and a copper line can minimize
signal delay. By the way, the copper easily reacts with silicon
or oxide, and thus resistance of the line increases. To prevent
this, the MoTi alloy layers are formed under and on the copper
layer, respectively.
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A mask M is disposed over the photoresist layer 118. The
mask M is one of a half-tone mask and a diffraction mask. The
mask M includes a light-transmitting portion B1, a light-
blocking portion B2, and a light-half transmitting portion B3.
The light-blocking portion B2 corresponds to the switching
region S and the data region D. The light-transmitting portion
B1 corresponds to the gate region G for the gate pad 106 and
the common signal region CS. The light-half transmitting
portion B3 corresponds to other regions except for the switch-
ing region S, the data region D, the gate region G for the gate
pad 106, and the common signal region CS. The size of the
light-blocking portion B2 corresponding to the switching
region S is not larger than the gate electrode 102. Next, the
photoresist layer 118 is exposed to light through the mask M
and then is developed.

Referring to FIG. 9C, FIG. 10C, FIG. 11C and FIG. 12C, a
photoresist pattern 120 is formed after developing the photo-
resist layer 118 of FIG. 9B, FIG. 10B, FIG. 11B and FIG.
12B. The photoresist pattern 120 has a first part of a first
thickness d1 and a second part of a second thickness d2. The
first part is disposed in the switching region S and the data
region D. The second part is disposed in other regions except
for the switching region S, the data region D, the gate region
G for the gate pad 106, and the common signal region CS. The
photoresist pattern 120 is removed in the gate region G for the
gate pad 106 and the common signal region CS to expose the
second conductive metallic layer 116. The first thickness d1 is
substantially the same as the original thickness of the photo-
resist layer 118 of FIG. 9B, FIG. 10B, FIG. 11B and FIG.
12B. The second thickness d2 is thinner than the first thick-
ness d1.

As shown in FIG. 9D, FIG. 10D, FIG. 11D and FIG. 12D,
the exposed second conductive metallic layer 116, the impu-
rity-doped amorphous silicon layer 114, the intrinsic amor-
phous silicon layer 112, and the gate insulating layer 110 are
removed in the gate region G for the gate pad 106 and the
common signal region CS to expose the gate pad 106 and the
common electrode connecting part 108. Next, an ashing pro-
cess is performed to remove the second part of the photoresist
pattern 120. The first part of the photoresist pattern 120 is also
partially removed.

As shown in FIG. 9E, FIG. 10E, FIG. 11E and FIG. 12E, a
photoresist pattern 122 remains in the switching region S and
the data region D. The photoresist pattern 122 has a thinner
thickness than the first part of the photoresist pattern 120 of
FIG. 9D and FIG. 10D. The second conductive metallic layer
116 is exposed in the other regions except for the data region
D and a portion of the switching region S while the gate pad
106 and the common electrode connecting part 108 remain
partially exposed. The second conductive metallic layer 116,
the impurity-doped amorphous silicon layer 114, and the
intrinsic amorphous silicon layer 112 are removed by using
the photoresist pattern 122 as an etching mask. Next, the
photoresist pattern 122 is removed.

As shown in FIG. 9F, FIG. 10F, FIG. 11F and FIG. 12F, an
active layer 124, an ohmic contact layer 126, and a buffer
metallic layer 128 are sequentially formed in the switching
region S so that source and drain ends of the active layer 124
do not extend beyond a boundary defined by a perimeter of the
underlying gate electrode 102. A data line 143 is formed in the
data region D. A data pad 144 is disposed at one end of the
data line 143. An extension part B is formed under the data
line 143 and the data pad 144. The extension part B includes
patterns disposed on the same as the active layer 124 and the
ohmic contact layer 126, respectively. That is, the extension
part B includes an intrinsic amorphous silicon pattern and an
impurity-doped amorphous silicon pattern.
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FIGS. 9G to 9H, FIGS. 10G to 10H, FIGS. 11G to 11H and
FIGS. 12G to 12H show a third mask process. As shown in
FIG. 9G, FIG. 10G, FIG. 11G and FIG. 12G, a third conduc-
tive metallic layer (not shown) and a photoresist layer (not
shown) are formed substantially over an entire surface of the
substrate 100, including the active layer 124, the ohmic con-
tact layer 126, the buffer metallic layer 128, and the data line
143. The third conductive metallic layer can be formed of
MoTi alloy. The photoresist layer is exposed to light and
developed through a third mask process to thereby form a first
photoresist pattern 130, a second photoresist pattern 132, a
third photoresist pattern 134 and a fourth photoresist pattern
136. The first photoresist pattern 130 is disposed in the
switching region S and includes two parts spaced apart from
each other. The second photoresist pattern 132 is disposed in
the data region D and is connected to the part of the first
photoresist pattern 130. The third photoresist pattern 134 is
disposed in the pixel region P and includes first portions and
second portions alternating with one another. The fourth pho-
toresist pattern 136 is disposed over the gate pad 106.

The third conductive metallic layer is removed by using the
first, second, third, and fourth photoresist patterns 130, 132,
134 and 136 as an etching mask. A source electrode 138, a
drain electrode 140, a data cover line 142, a data pad terminal
146, a pixel electrode 148, a common electrode 150 and a gate
pad terminal 152 are formed. At this time, a pixel electrode
connecting part 148a of FIG. 7 is also formed. The source
electrode 138 and the drain electrode 140 are formed using
the first photoresist pattern 130. The data cover line 142 and
the data pad terminal 146 are formed using the second pho-
toresist pattern 132. The data pad terminal 146 is disposed at
one end of the data cover line 142. The data cover line 142 and
the data pad terminal 146 cover the extension part B. The
pixel electrode connecting part 148a, the pixel electrode 148
and the common electrode 150 are formed using the third
photoresist pattern 134. The pixel electrode connecting part
148a contacts the drain electrode 140, and the pixel electrode
148 extends from the pixel electrode connecting part 148a.
The common electrode 150 contacts the common electrode
connecting part 108. Each of the pixel electrode 148 and the
common electrode 150 includes a plurality patterns, and the
patterns of the pixel electrode 148 alternate with the patterns
of the common electrode 150. The gate pad terminal 152 is
formed using the fourth photoresist pattern 136 and is con-
nected to the gate pad 106.

Next, the buffer metallic layer 128 and the ohmic contact
layer 126 between the parts of the first photoresist pattern
130, which is, between the source and drain electrodes 138
and 140, are removed to thereby expose the active layer 124.
The active layer 124 and the ohmic contact layers 126 are
disposed over and within a boundary defined by a perimeter
of the gate electrode 102 so as to be shielded by the gate
electrode 102. The data cover line 142 covers the extension
part B, including patterns formed at the same time as the
active layer 124 and the ohmic contact layer 126. Accord-
ingly, the active layer 124 is not exposed to light. Since there
is no photocurrent in the active layer 124 due to light, the thin
film transistor works correctly, and the wavy noise does not
occur on displayed images.

In FIG. 9H, FIG. 10H, FIG. 11H and FIG. 12H, a passiva-
tion layer 154 is formed substantially over an entire surface of
the substrate 100 including the first, second, third and fourth
photoresist patterns 130, 132, 134 and 136 by depositing an
inorganic insulating material consisting of one or more mate-
rial from an inorganic insulating material group, including
silicon nitride (SiN,) and silicon oxide (SiO,). The passiva-
tion layer 154 includes portions on the first, second, third and
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fourth photoresist patterns 130, 132, 134 and 136, on the
exposed active layer 124, and on the gate insulating layer 110
between the pixel electrode 148 and the common electrode
150. Next, the first, second, third and fourth photoresist pat-
terns 130, 132, 134 and 136 are removed by a liftoff method.

As shown in FIG. 91, FIG. 101, FIG. 11I and FIG. 121, the
passivation layer 154 covers the active layer 124 directly
between the source and drain electrodes 138 and 140 and the
gate insulating layer 110 between the pixel electrode 148 and
the common electrode 150. The passivation layer 154 exposes
the gate pad terminal 152 and the data pad terminal 146.

The third conductive metallic layer, as shown in FIG. 9G,
FIG. 10G, FIG. 11G and FIG. 12G, is removed such that it is
over-etched under the first, second, third and fourth photore-
sist patterns 130, 132, 134 and 136 by using wet-etching,
which is isotropic. Therefore, lower surfaces of the first,
second, third and fourth photoresist patterns 130, 132, 134
and 136 are partially exposed at peripheries thereof. The
exposed lower surfaces of the first, second, third and fourth
photoresist patterns 130, 132, 134 and 136 make it possible
for stripper to easily permeates the first, second, third and
fourth photoresist patterns 130, 132, 134 and 136 so as to
remove the first, second, third and fourth photoresist patterns
130, 132, 134 and 136 thoroughly during the liftoff process.
Thus, it is desirable to expose lower surfaces at peripheries of
the first, second, third and fourth photoresist patterns 130,
132, 134 and 136 so that each has a width within a range of
about 2,000 to 5,000 A. Like this, the array substrate for an
IPS mode LCD device may be manufactured through 3 mask
processes including the liftoff process according to the inven-
tion.

In the first embodiment, the common electrode 150 and the
pixel electrode 148 are formed of an opaque metallic mate-
rial. In a second embodiment of the invention, the common
electrode and the pixel electrode are formed of a transparent
conductive material. The second embodiment will be
describe with reference to FIGS. 13A to 13D.

FIGS. 13A, 13B, 13C and 13D are cross-sectional views
along the line VII-VIL, VIII-VIIL, IX-IX and X-X of FIG. 7.
As shown in FIGS. 13A, 13B, 13C and 13D, a switching
region S, a pixel region P, a gate region G, a dataregion D, and
a common signal region CS are defined on a substrate 100. A
thin film transistor is formed in the switching region S on the
substrate 100. The thin film transistor includes a gate elec-
trode 102, a gate insulating layer 110 on the gate electrode
102, an active layer 124 on the gate insulating layer 110,
ohmic contact layers 126 on the active layer 124, buffer
metallic layers 128 on the ohmic contact layers 126, a trans-
parent source electrode 138' and a transparent drain electrode
140'. The active layer 124 is an island shape formed over a
gate electrode such that the source and drain ends of the active
layer 124 do not extend beyond a boundary defined by the
perimeter of the underlying gate electrode 102. The transpar-
ent source and drain electrodes 138' and 140" contact the
buffer metallic layers 128.

A pixel electrode 148' and a common electrode 150" are
formed in the pixel region P on the substrate 100. Each of the
pixel electrode 148' and the common electrode 150" includes
a plurality of patterns, and the patterns of the pixel electrode
148 alternate with the patterns of the common electrode 150".
The pixel electrode 148' is electrically connected to the drain
electrode 140'. The pixel electrode 148' and the common
electrode 150" are transparent.

The data region D is disposed at a side of the pixel region
P. An extension part B, a data line 143, a data pad 144, a
transparent data cover line 142" and a transparent data pad
terminal 146' are formed in the data region D. The extension
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part B includes patterns disposed on the same layers as the
ohmic contact layers 126 and the active layer 124, respec-
tively. The data pad terminal 146' is disposed at one end of the
data cover line 142'.

The gate region G and the common signal region CS are
disposed at opposite sides of the pixel region P and meet the
dataregion D. A gate line 104 of FIG. 7 and a gate pad 106 are
formed in the gate region G. The gate pad 106 is disposed at
one end of the gate line. A gate pad terminal 152' covers the
gate pad 106 and is transparent. A common electrode con-
necting part 108 is formed in the common signal region CS.
The common electrode connecting part 108 is connected to
the common electrode 150'".

The buffer metallic layer 128 may include three layers of
MoTi alloy, copper (Cu) and MoTi alloy. Even though the
source and drain electrodes 138' and 140" and the data cover
line 142" are formed of a transparent conductive material,
which has relatively high resistivity, there is no signal delay
due to the buffer metallic layers 128.

In the second embodiment, the pixel electrode 148' and the
common electrode 150" are transparent, and thus the bright-
ness of the device increases. In addition, since the drain
electrode 140" is transparent, light emitted from a backlight
passes through the transparent drain electrode 140'. Accord-
ingly, there is no light reflected by the drain electrode 140' that
goes into the active layer 124.

The array substrate according to the second embodiment
may be manufactured through the same processes as the first
embodiment except for the third conductive metallic layer is
formed of a transparent conductive material, such as ITO or
170.

In the first and second embodiments, the passivation layer
is formed by a liftoff method. In a third embodiment of the
invention, the passivation layer is formed by using a shadow
mask. A method of manufacturing an array substrate accord-
ing to the third embodiment will be described hereinafter with
reference to FIGS. 14A to 14C, FIGS. 15A to 15C, FIGS. 16 A
to 16C and FIGS. 17A to 17C. First and second mask pro-
cesses of the third embodiment are the same as the first and
second embodiments. FIGS. 14A to 14C, FIGS. 15A to 15C,
FIGS. 16A to 16C and FIGS. 17A to 17C show a third mask
process in the third embodiment of the invention. FIGS. 14A
to 14C are cross-sectional views along the line VII-VII of
FIG. 7. FIGS. 15A to 15C are cross-sectional views along the
line VIII-VIII of FIG. 7. FIGS. 16 A to 16C are cross-sectional
views along the line IX-IX of FIG. 7. FIGS. 17A to 17C are
cross-sectional views along the line X-X of FIG. 7.

InFIG. 14A, FIG. 15A, FIG. 16A and F1G. 17A, a switch-
ing region S, a pixel region P, a gate region G, a data region D,
and a common signal region CS are defined on a substrate
100. A gate electrode 102, a gate line 104 of FIG. 7 and a gate
pad 106 are formed on the substrate 100 through a first mask
process. Simultaneously, a common line 109 of FIG. 7 and a
common electrode connecting part 108 are formed on the
substrate 100. The gate electrode 102 is disposed in the
switching region S. The gate line 104 and the gate pad 106 are
disposed in the gate region G, and the gate pad 106 is disposed
atone end of the gate line 104. The gate line 104 is connected
to the gate electrode 102. The common line 109 and the
common electrode connecting part 108 are parallel to the gate
line 104.

A gateinsulating layer 110 is formed over the entire surface
of'the substrate 100, including the gate electrode 102, the gate
line 104, the gate pad 106, the common line 109 and the
common electrode connecting part 108. The gate pad 106 and
the common electrode connecting part 108 are partially
exposed, and an active layer 124, the ohmic contact layer 126
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and a buffer metallic layer 128 are formed on the gate insu-
lating layer 110 through a second mask process. An extension
part B, a data line 143 and a data pad 144 are also formed
through the second mask process. The extension part B
includes patterns disposed on the same layers as the ohmic
contact layer 126 and the active layer 110, respectively. The
extension part B is disposed under the data line 143 and the
data pad 144.

A third conductive metallic layer ML and a photoresist
layer (not shown) are formed over an entire surface of the
substrate 100, including the active layer 124, the ohmic con-
tact layer 126, the data line 143 and the buffer metallic layer
128. The photoresist layer is exposed to light and developed
through a third mask process to thereby form a first photore-
sist pattern 130, a second photoresist pattern 132, a third
photoresist pattern 134 and a fourth photoresist pattern 136.
The first photoresist pattern 130 is disposed in the switching
region S and includes two parts spaced apart from each other.
The second photoresist pattern 132 is disposed in the data
region D and is connected to the part of the first photoresist
pattern 130. The third photoresist pattern 134 is disposed in
the pixel region P and includes first portions and second
portions alternating with one another. The fourth photoresist
pattern 136 is disposed over the gate pad 106.

The third conductive metallic layer ML is removed by
using the first, second, third, and fourth photoresist patterns
130, 132, 134 and 136 as an etching mask, and then the first,
second, third and fourth photoresist patterns 130, 132, 134
and 136 are removed. The third conductive metallic layer ML
may be formed of MoTi alloy or a transparent conductive
material, such as ITO or IZ0.

In FIG. 14B, FIG. 15B, FIG. 16B and FIG. 17B, a source
electrode 138, a drain electrode 140, a data cover line 142, a
data pad terminal 146, a pixel electrode 148, a common
electrode 150 and a gate pad terminal 152 are formed. At this
time, a pixel electrode connecting part 148a of FIG. 7 is also
formed. The source electrode 138 and the drain electrode 140
are disposed in the switching region S and are spaced apart
from each other. The data cover line 142 and the data pad
terminal 146 are disposed in the data region D, and the data
pad terminal 146 is disposed at one end of the data cover line
142. The data cover line 142 and the data pad terminal 146
cover the extension part B. The pixel electrode 148 and the
common electrode 150 are disposed in the pixel region P. The
pixel electrode 148 is electrically connected to the drain elec-
trode 140. The common electrode 150 contacts the common
electrode connecting part 108. Each of the pixel electrode 148
and the common electrode 150 includes a plurality patterns,
and the patterns of the pixel electrode 148 alternate with the
patterns of the common electrode 150. The gate pad terminal
152 contacts the gate pad 106.

Next, the buffer metallic layer 128 and the ohmic contact
layer 126 between the source and drain electrodes 138 and
140 are removed to thereby expose the active layer 124. The
buffer metallic layer 128 and the ohmic contact layer 126 may
be removed by using the first photoresist pattern 130 as an
etching mask.

As shown in FIG. 14C, FIG. 15C, FIG. 16C and FIG. 17C,
a shadow mask SM is disposed over the gate pad terminal 152
and the data pad terminal 146, and then a passivation layer
154 is formed substantially over an entire surface of the
substrate 100 by depositing an inorganic insulating material
consisting of one or more material from an inorganic insulat-
ing material group including silicon nitride (SiN ;) and silicon
oxide (Si0,). The passivation layer 154 exposes the gate pad
terminal 152 and the data pad terminal 146.
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In the third embodiment, by using the shadow mask, the
passivation layer 154 is formed in almost all areas, excluding
the gate pad terminal 152 and the data pad terminal 146
without an additional mask process. In the first to third
embodiments, while the patterns of the extension part B are
disconnected to the ohmic contact layer 126 and the active
layer 124, the patterns of the extension part B may be con-
nected to them. Another embodiment of the invention having
such a structure is illustrated in FIG. 18. FIG. 18 is a cross-
sectional view illustrating an array substrate according to
another embodiment of the invention. The structure of FIG.
18 is the same as the first to third embodiments except for the
patterns of the extension part connected to the ohmic contact
layer and the active layer. As shown in FIG. 18, the same parts
as the first to third embodiments have the same references,
and explanations for the parts will be omitted.

In FIG. 18, the data line 143 and the extension part B are
disposed in the data region D. The data line 143 is connected
to one of the buffer metallic layers 128. The extension part B
has the substantially same structure as the active layer 124
and the ohmic contact layer 126. That is, the extension part B
includes an intrinsic amorphous silicon pattern and an impu-
rity-doped amorphous silicon pattern, which are formed of
the same materials and on the same layers as the active layer
124 and the ohmic contact layer 126, respectively. The intrin-
sic amorphous silicon pattern of the extension part B is con-
nected to the active layer 124, and the impurity-doped amor-
phous silicon pattern of the extension part B is connected to
one of the ohmic contact layers 126. The data cover line 142
covers the extension part B, and the source electrode 138
extends from the data cover line 142.

The array substrate of FIG. 18 may be formed through the
same processes as the first to third embodiments. In this way,
the array substrate for an IPS mode LCD device may be
manufactured using 3 mask processes according to embodi-
ments of the invention. That is, the gate electrode, the gate
line, the gate pad, the common line and the common electrode
connecting part are formed using the first mask process. The
gate insulating layer, the active layer, the ohmic contact layer,
the buffer metallic layer, the data line, and the data pad are
formed over the gate electrode using the second mask pro-
cess, and the gate pad and the common electrode connecting
part are exposed via the gate insulating layer at this time. The
source and drain electrodes, the pixel electrode, the common
electrode, the gate pad terminal, the data cover line, and the
data pad terminal are formed using the third mask process.
The passivation layer is formed, and the gate pad terminal and
the data pad terminal are exposed via the passivation layer
using the liftoff process or the shadow mask.

In embodiments of the present invention, the active layer is
disposed over and within the gate electrode, and light from the
backlight is prevented from going into the active layer.
Accordingly, a photo-leakage current is not generated, and
the thin film transistor operates properly. High quality images
can be displayed. In addition, since the intrinsic amorphous
silicon layer is not exposed beyond the data line, the wavy
noise does not occur. The aperture ratio increases, and the
brightness of the device is improved. Furthermore, the array
substrate may be manufactured using three mask processes.
The manufacturing costs and time decrease, and the produc-
tion yield increases. Moreover, copper is used as a material
for the lines such that signal delay is prevented.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the array sub-
strate for an in-plane switching mode liquid crystal display
device and a method of manufacturing the same ofthe present
invention without departing from the spirit or scope of the
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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. A method of manufacturing a liquid crystal display
device with a substrate having a switching region, a pixel
region, and a data region and common signal region defined
thereon, comprising:
forming a gate line with a gate electrode in the switch
region and a common line in the common signal region;

forming a gate insulating layer, an active layer, an ohmic
contact layer in at least a portion of the switching region
together with just the gate insulating layer in the pixel
region;

forming source and drain electrodes over ohmic contact

layers by creating an opening to the active layer between
the source and drain electrodes;

forming a data line electrically connected to the source

electrode and crossing the gate line;

forming a pixel electrode electrically connected to the

drain electrode and a common electrode spaced apart
from the pixel electrode; and

forming a passivation layer on the gate insulating layer

between the pixel electrode and the common electrode

and on the active layer between the source and drain

electrodes,

wherein the passivation layer is formed in a lift off
process and exposes the source electrode, and
wherein the source electrode, drain electrode, com-
mon electrode, pixel electrode and a data cover line
are formed in the same masking process.

2. The method of manufacturing a liquid crystal display
device with a substrate according to claim 1, wherein the
forming a gate insulating layer, an active layer, an ohmic
contact layer in at least a portion of the switching region
together with just the gate insulating layer in the pixel region
and the forming a data line use a single mask.

3. The method of manufacturing a liquid crystal display
device with a substrate according to claim 1, wherein the
forming a gate insulating layer, an active layer, an ohmic
contact layer in at least a portion of the switching region
together with just the gate insulating layer in the pixel region
includes forming a buffer metallic layer on the ohmic contact
layer.

4. A method of manufacturing an array substrate for a
liquid crystal display device, comprising:

forming a gate electrode and a gate line on a substrate

through a first mask process;

forming a gate insulating layer, an active layer, an ohmic

contact layer and a data line sequentially disposed on the
substrate including the gate electrode and the gate line
through a second mask process; and

forming a source electrode, a drain electrode, a common

electrode, a pixel electrode and a passivation layer on the

substrate through a third mask process,

wherein the passivation layer is disposed between the
common electrode and the pixel electrode and on the
active layer between source and drain electrodes.

5. The method according to claim 4, wherein the first mask
process further includes forming a gate pad at one end of the
gate line, the second mask process further includes forming a
data pad at one end of the data line, and the third mask process
further includes forming a data cover line on the data line, a
gate pad terminal on the gate pad, and a data pad terminal on
the data pad.
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6. The method according to claim 5, wherein the second
mask process includes:
sequentially forming the gate insulating layer, an intrinsic
amorphous silicon layer, an impurity-doped amorphous
silicon layer and a metallic layer on the substrate includ-
ing the gate electrode, the gate line and the gate pad;

forming a photoresist pattern on the metallic layer, the
photoresist pattern exposing the metallic layer corre-
sponding to the gate pad, the photoresist pattern includ-
ing a first part corresponding to the active layer, the data
line and the data pad and a second part corresponding to
other areas except the active layer, the data line, the data
pad and the gate pad, the first part being thicker than the
second part;

exposing the gate pad by removing the exposed metallic

layer, the impurity-doped amorphous silicon layer, the
intrinsic amorphous silicon layer and the gate insulating
layer;

removing the second part of the photoresist pattern;

removing the metallic layer, the impurity-doped amor-

phous silicon layer and the intrinsic amorphous silicon
layer by using the first part of the photoresist pattern as
an etching mask; and

removing the first part of the photoresist pattern.

7. The method according to claim 6, wherein forming the
photoresist pattern uses a mask including a light-transmitting
portion, a light-blocking portion and a light-half transmitting
portion, the light-transmitting portion corresponding to the
gate pad, the light-blocking portion corresponding to the
active layer, the data line and the data pad, the light-half
transmitting portion corresponding to the other areas except
the active layer, the data line, the data pad and the gate pad.

8. The method according to claim 7, wherein the second
mask process further includes forming an extension part
under the data cover line and the data pad terminal, wherein
the extension part includes an intrinsic amorphous silicon
pattern and an impurity-doped amorphous silicon pattern.

9. The method according to claim 6, wherein the first mask
process further includes forming a common line parallel to
the gate line, wherein the common electrode is electrically
connected to the common line.

10. The method according to claim 9, wherein the second
mask process further includes exposing the common line by
removing the exposed metallic layer, the impurity-doped
amorphous silicon layer, the intrinsic amorphous silicon layer
and the gate insulating layer.
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11. The method according to claim 5, wherein the third
mask process includes:

forming a conductive layer on the substrate including the

data line and the data pad;
forming first, second, third, and fourth photoresist patterns
on the conductive layer, the first photoresist pattern cor-
responding to the source and drain electrodes, the sec-
ond photoresist pattern corresponding to the data cover
line and the data pad terminal, the third photoresist pat-
tern corresponding to the pixel electrode and the com-
mon electrode, the fourth photoresist pattern corre-
sponding to the gate pad terminal;
patterning the conductive layer using the first, second, third
and fourth photoresist patterns as an etching mask to
thereby form the source and drain electrodes, the data
cover line, the data pad terminal, the pixel electrode, the
common electrode and the gate pad terminal;

removing the ohmic contact layer between the source and
drain electrodes to thereby expose the active layer
between the source and drain electrodes;

forming an insulating layer on the substrate including the

first, second, third and fourth photoresist patterns; and
selectively removing the insulating layer with the first,
second, third and fourth photoresist patterns.

12. The method according to claim 11, wherein the pat-
terning the conductive layer includes over-etching the con-
ductive layer using wet-etching to thereby expose lower sur-
faces at peripheries of the first, second, third and fourth
photoresist patterns so that each lower surface has a width
within a range of 2,000 to 5,000 A.

13. The method according to claim 11, wherein forming the
passivation layer includes disposing a shadow mask over the
substrate such that the shadow mask covers the gate pad
terminal and the data pad terminal and depositing an insulat-
ing material on the substrate excluding the gate pad terminal
and the data pad terminal.

14. The method according to claim 4, wherein the forming
a gate insulating layer, an active layer, an ohmic contact layer
and a data line sequentially disposed on the substrate includ-
ing the gate electrode and the gate line through a second mask
process further includes forming a buffer metallic layer on the
ohmic contact layer.

15. The method according to claim 14, wherein forming the
buffer metallic layer includes sequentially depositing and
then patterning molybdenum-titanium (MoTi) alloy, copper
and MoTi alloy.
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