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(7) ABSTRACT

An array substrate for a liquid crystal display (LCD) and
manufacturing method thereof are provided. The array sub-
strate for a liquid crystal display (LCD) includes: a substrate,
including; a gate electrode, a pixel electrode, and a common
electrode, a gate pad formed on the substrate, and connected
to the gate electrode, a gate insulating layer formed on the
gate pad, a first protective layer formed on the gate insulating
layer, a second protective layer formed on the first protective
layer, a first metal layer formed on the second protective layer,
and connected to the gate pad through a first contact hole
which exposes the gate pad, a third protective layer formed on
the first metal layer and the second protective layer, and a
second metal layer formed on the third protective layer, and
connected to the first metal layer through a second contact
hole which exposes the first metal layer.
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ARRAY SUBSTRATE FOR LIQUID CRYSTAL
DISPLAY AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit under 35 U.S.C.
§119(a) of Korean Patent Application No. 10-2012-0057966,
filed on May 31, 2012, in the Korean Intellectual Property
Office, the entire disclosure of which is incorporated by ref-
erence herein for all purposes.

BACKGROUND
[0002] 1. Technical Field
[0003] The following description relates to a liquid crystal

display (LCD), and more particularly, to an array substrate for
LCDs.

[0004] 2. Discussion of the Related Art

[0005] In-plane switching (IPS) LCDs, in which a plurality
of electrodes are alternately disposed at one of upper and
lower substrates and liquid crystal is aligned between the
substrates to thereby display an image, are being recently
developed as a type of LCD.

[0006] Generally, IPS LCDs adjust the light transmittance
of liquid crystal having dielectric anisotropy by using an
electric field and thus display an image. Here, a color filter
substrate with a color filter array formed therein and a thin
film transistor (TFT) substrate with a TFT array formed
therein are coupled to each other with liquid crystal therebe-
tween, thereby forming an IPS LCD.

[0007] The TFT array substrate includes a TFT, a pixel
electrode, and a common electrode that are formed in each of
a plurality of cell areas that are formed by intersection
between a plurality of gate lines and data lines. The TFT
switches a data signal, applied from a corresponding data
line, to the pixel electrode inresponse to a gate signal from the
gate line. The pixel electrode receives a data signal from the
TFT to thereby drive the liquid crystal, and the common
electrode receives a common voltage that becomes a refer-
ence for swing of data voltages in driving the liquid crystal.
The liquid crystal is twisted with an electric field that is
generated with the data signal of the pixel electrode and the
common voltage of the common electrode, and thus adjusts a
light transmittance, thereby realizing a gray scale.

[0008] The TFT array substrate for IPS LCDs includes a
TFT area, a pixel area, a data line area, a gate pad area, and a
data pad area, and may further include a plurality of contact
holes for electrically connecting different layers. However, in
arelated art array substrate for the IPS LCD, the damage of a
lower layer and the inter-layer short are caused in electrically
connecting the different layers through the contact holes, and
particularly, the frequency of occurrence of the drawbacks is
high in the gate pad area.

[0009] Hereinafter, drawbacks that can occur in the gate
pad area of the related art array substrate for LCDs will be
described with reference to FIGS. 1 to 6.

[0010] FIGS. 1 to 5 are sectional views for describing a
related art method of manufacturing a gate pad area of an
array substrate for LCDs.

[0011] First, as illustrated in FIG. 1, a gate pad 110, a gate
insulating layer 120, a first passivation layer 130, and a photo
acryl layer 140 are sequentially formed on a substrate 100.
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[0012] Subsequently, as illustrated in FIGS. 2 and 3, a first
metal layer 150 is formed on the photo acryl layer 140, and a
second passivation layer 160 is formed on the first metal layer
150.

[0013] Subsequently. as illustrated in FIG. 4, a contact hole
180 for exposing the gate pad 110 is formed by patterning the
second passivation layer 160, the first passivation layer 130,
and the gate insulating layer 120.

[0014] Subsequently. as illustrated in FIG. 5, a second
metal layer 170 that is connected to the gate pad 110 through
the contact hole 180 is formed.

[0015] However, in the related art process of manufacturing
the gate pad area of the array substrate for LCDs, some
drawbacks are caused when a contact hole is deep or a step
height between stacked layers is large.

[0016] Such drawbacks will be described in detail with
reference to FIGS. 6A and 6B.

[0017] FIG. 6A is an enlarged sectional view of a portion A
of FIG. 5, and FIG. 6B is an enlarged sectional view of a
portion B of FIG. 5.

[0018] FIG. 6A is a sectional view illustrating the discon-
nection of the second metal layer 170 in a process that forms
the contact hole 180 for exposing the gate pad 110 by pat-
terning the second passivation layer 160, the first passivation
layer 130, and the gate insulating layer 120, and then forms
the second metal layer 170 connected to the gate pad 110. As
illustrated in FIG. 6A, when a step height between the gate
pad 110 and the second metal layer 170 is large, the depth of
the contact hole 180 becomes greater, and thus, the second
metal layer 170 is not conformally formed, causing the dis-
connection of the second metal layer 170.

[0019] FIG. 6B is a sectional view illustrating a defective
contact between the gate pad 110 and the second metal layer
170 in a process that forms the contact hole 180 for exposing
the gate pad 110 by patterning the second passivation layer
160, the first passivation layer 130, and the gate insulating
layer 120, and then forms the second metal layer 170 con-
nected to the gate pad 110. As illustrated in FIG. 6B, in an
etching process of forming the contact hole 180, a plurality of
etched layers are thick, and thus, when the gate insulating
layer 120 that is the lowermost layer to be etched is not
completely etched and thus a residual layer is left, a contact
between the gate pad 110 and the second metal layer 170 is
not made due to the residual layer of the gate insulating layer
120.

[0020] The above-described limitations of the related art
array substrate for LCDs are as follows.

[0021] First, when a step height between the gate pad and
the second metal layer is large, the depth of the contact hole
that is formed for electrically connecting the gate pad and the
second metal layer becomes greater, and thus, the second
metal layer cannot conformally be formed on the surface of
the contact hole, causing the disconnection of the second
metal layer.

[0022] Second, in the etching process of forming the con-
tact hole 180, many layers are stacked between the gate pad
and the second metal layer or the stacked layers are thick, and
thus, when the gate insulating layer 120 that is the lowermost
layer to be etched is not completely etched and thus a residual
layeris left, acontact between the gate pad 110 and the second
metal layer 170 is not made due to the residual layer of the
gate insulating layer 120.
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SUMMARY

[0023] Embodiments of the present invention relate to an
array substrate for liquid crystal display and manufacturing
method thereof. Accordingly, embodiments of the present
invention are directed to provide an array substrate of LCDs
and a manufacturing method thereof that substantially obvi-
ate one or more problems due to limitations and disadvan-
tages of the related art.

[0024] An object of embodiments is to provide an array
substrate for LCDs in which the disconnection of a second
metal layer is solved at a surface of a contact hole, and a
defective contact between the second metal layer and a gate
pad due to a residual layer of a gate insulating layer is pre-
vented.

[0025] Advantages, objects, and features of the disclosure
will be set forth in part in the description which follows and in
part will become apparent to those having ordinary skill in the
art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages
of the invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0026] To achieve these objects and other advantages and in
accordance with the purpose according to one aspect of the
invention, there is provided an array substrate for a liquid
crystal display (LCD), including: a substrate, including: a
gate electrode, a pixel electrode, and a common electrode, a
gate pad formed on the substrate, and connected to the gate
electrode, a gate insulating layer formed on the gate pad, a
first protective layer formed on the gate insulating layer, a
second protective layer formed on the first protective layer, a
first metal layer formed on the second protective layer, and
connected to the gate pad through a first contact hole which
exposes the gate pad, a third protective layer formed on the
first metal layer and the second protective layer, and a second
metal layer formed on the third protective layer, and con-
nected to the first metal layer through a second contact hole
which exposes the first metal layer.

[0027] In another aspect, there is provided a method of
manufacturing an array substrate for a liquid crystal display
(LCD), the method including: forming a gate pad on a sub-
strate, forming a gate insulating layer on the gate pad, forming
a first protective layer on the gate insulating layer, forming a
second protective layer on the first protective layer such that
the first protective layer formed at a position corresponding to
the gate pad is exposed, patterning the gate insulating layer
and the first protective layer to form a first contact hole which
exposes the gate pad, forming a first metal layer on the first
contact hole and the second protective layer, forming a third
protective layer on the first metal layer and the second pro-
tective layer, forming a second contact hole on the third
protective layer, the second contact hole exposing the first
metal layer, and forming a second metal layer which is con-
nected to the first metal layer through the second contact hole.
[0028] In another aspect, there is provided an array sub-
strate for a liquid crystal display (LCD), including: a sub-
strate, a pixel area on the substrate, the pixel area including: a
transistor, including: a gate electrode, a source electrode, a
drain electrode, an active layer, and a gate insulating layer, a
first protective layer on the transistor, a second protective
layer on the first protective layer, a pixel electrode, the pixel
electrode being connected to the drain electrode through a
first contact hole that exposes the drain electrode, a third
protective layer completely covering the pixel electrode and
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the second protective layer, and a common electrode on the
third protective layer, a gate pad area on the substrate, the gate
pad area including: a gate pad, the gate insulating layer, the
first protective layer, the second protective layer, a first metal
layer, the third protective layer, and the second metal layer,
wherein the first metal layer is disposed on the second pro-
tective layer, and is connected to the gate pad through a
second contact hole that exposes the gate pad, wherein the
first metal layer includes a same material and is disposed in a
same layer as the pixel electrode, wherein the third protective
layer is disposed on the first metal layer and the second
protective layer, wherein the second metal layer is disposed
on the third protective layer, and is connected to the first metal
layer through the second contact hole that exposes the first
metal layer, wherein the second metal layer is connected to
the first metal layer, and the second metal layer is electrically
connected to the gate pad, and wherein the second metal layer
includes a same material and is disposed in a same layeras the
common electrode.

[0029] In another aspect, there is provided a method of
forming an array substrate for a liquid crystal display (LCD),
the method including: forming a substrate, forming a pixel
area on the substrate, forming the pixel area including: form-
ing a transistor, including: forming a gate electrode, forming
a source electrode, forming a drain electrode, forming an
active layer, and forming a gate insulating layer, forming a
first protective layer on the transistor, forming a second pro-
tective layer on the first protective layer, forming a pixel
electrode connected to the drain electrode through a first
contact hole that exposes the drain electrode, forming a third
protective layer completely covering the pixel electrode and
the second protective layer, and forming a common electrode
on the third protective layer, forming a gate pad area on the
substrate, forming the gate pad area including: forming a gate
pad, forming the gate insulating layer on the gate pad, form-
ing the first protective layer on the gate insulating layer,
forming the second protective layer on the first protective
layer, forming a first metal layer on the second protective
layer, forming the third protective layer on the first metal
layer, and forming the second metal layer on the third protec-
tive layer, wherein the first metal layer is disposed on the
second protective layer, and is connected to the gate pad
through a second contact hole that exposes the gate pad,
wherein the first metal layer includes a same material as the
pixel electrode and is formed simultaneously with the pixel
electrode, wherein the third protective layer is disposed on the
first metal layer and the second protective layer, wherein the
second metal layer is disposed on the third protective layer,
and is connected to the first metal layer through the second
contact hole that exposes the first metal layer, wherein the
second metal layer is connected to the first metal layer, and
the second metal layer is electrically connected to the gate
pad, and wherein the second metal layer includes a same
material as the common electrode and is formed simulta-
neously with the common electrode.

[0030] Itisto be understood that both the foregoing general
description and the following detailed description are
examples and explanatory and are intended to provide further
explanation of embodiments of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
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illustrate implementations of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0032] FIGS. 1 to 5 are sectional views for describing a
related art method of manufacturing a gate pad area of an
array substrate for LCDs.

[0033] FIG. 6A is an enlarged sectional view of a portion A
of FIG. 5.

[0034] FIG. 6B is an enlarged sectional view of a portion B
of FIG. 5.

[0035] FIG. 7 is a sectional view illustrating an array sub-
strate for LCDs according to an embodiment.

[0036] FIG. 8 is a sectional view illustrating an array sub-
strate for LCDs according to an embodiment.

[0037] FIGS. 9 to 14 are sectional views for describing a
method of manufacturing a gate pad area of an array substrate
for LCDs according to an embodiment.

[0038] Throughout the drawings and the detailed descrip-
tion, unless otherwise described, the same drawing reference
numerals should be understood to refer to the same elements,
features, and structures. The relative size and depiction of
these elements may be exaggerated for clarity, illustration,
and convenience.

DETAILED DESCRIPTION

[0039] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings. In the following
description, when a detailed description of well-known func-
tions or configurations related to this document is determined
to unnecessarily cloud a gist of the invention, the detailed
description thereof will be omitted. The progression of pro-
cessing steps and/or operations described is an example; how-
ever, the sequence of steps and/or operations is not limited to
that set forth herein and may be changed as is known in the art,
with the exception of steps and/or operations necessarily
occurring in a certain order. Like reference numerals desig-
nate like elements throughout. Names of the respective ele-
ments used in the following explanations are selected only for
convenience of writing the specification and may be thus
different from those used in actual products.

[0040] In description of embodiments of the present inven-
tion, when a structure is described as being formed on/under
another structure, this description should be construed as
including a case where the structures contact each other and
moreover a case where a third structure is disposed therebe-
tween.

[0041] Hereinafter, an array substrate for LCDs according
to an embodiment will be described in detail with reference to
FIGS. 7 and 8.

[0042] FIG. 7 is a sectional view illustrating an array sub-
strate for LCDs according to an embodiment.

[0043] 1In the array substrate for LCDs according to an
embodiment of the present invention, as illustrated in FIG. 7,
a plurality of TFTs that are a plurality of switching elements
may be disposed in a matrix type, and a plurality of gate lines
(not shown) respectively connected to the TFTs and a plural-
ity of data lines (not shown) respectively connected to the
TFTs may be formed to intersect. A gate pad 210 may be
formed at one end of a gate line, and a data pad 214 may be
formed at one end of a data line.

[0044] The gate pad 210 and the data pad 214 may respec-
tively contact a second metal layer for directly receiving
external signals.
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[0045] A pixel area P, which is defined by intersection
between a gate line and a data line, may include a substrate
200, a TFT, a first protective layer 230, a second protective
layer 240, a pixel electrode 251, a third protective layer 260,
and a common electrode 271.

[0046] The TFT may be formed as a switching element in
the pixel area P on the substrate 200, and may include a gate
electrode 211, a source electrode 212, a drain electrode 213,
an active layer 214, and a gate insulating layer 220. In one
example, the substrate 200 may be formed of glass or trans-
parent plastic.

[0047] As illustrated in FIG. 7, the TFT of an embodiment
may have a bottom gate structure in which the gate electrode
211 is formed under the active layer 214, or may have a top
gate structure in which the gate electrode 211 is formed on the
active layer 214.

[0048] The first protective layer 230 may be formed on the
TFT to protect the TFT, and may be formed as a passivation
layer. The second protective layer 240 may be formed on the
first protective layer 230, and may be formed, for example, of
photo acryl (PAC). The first and second protective layers 230,
240 may be formed of the same or different materials.
[0049] The pixel electrode 251 may be formed on the sec-
ond protective layer 240, and may be connected to the drain
electrode 213 through a contact hole that may expose the
drain electrode 213. In one example, the pixel electrode 251
may be formed of a transparent conductor, such as indium tin
oxide (ITO).

[0050] The third protective layer 260 may be formed on the
pixel electrode 251 and the second protective layer 240, and
may be formed as a passivation layer.

[0051] The common electrode 271 may be formed on the
third protective layer 260, and may be formed of a transparent
conductor, such as ITO.

[0052] Next, a gate pad area GP may include the substrate
200, the gate pad 210, the gate insulating layer 220, the first
protective layer 230, the second protective layer 240, a first
metal layer 250, the third protective layer 260, and the second
metal layer 270.

[0053] The gate pad 210 may be formed on the substrate
200, and may be formed of the same material as that of the
gate electrode 211 though the same process as that of the gate
electrode 211. The gate insulating layer 210, the first protec-
tive layer 230, and the second protective layer 240 may be
formed on the gate pad 210. In one example, the first protec-
tive layer 230 may be formed as a passivation layer, and the
second protective layer 240 may be formed of photo acryl.
The second protective layer 240 may be formed on the first
protective layer 230 such that a portion of the second protec-
tive layer 240 corresponding to the gate pad 210 may be
opened.

[0054] The first metal layer 250 may be formed on the
second protective layer 240, and may be connected to the gate
pad 210 through a contact hole that exposes the gate pad 210.
In one example, the first metal layer 250 may be formed ofthe
same material as that of the pixel electrode 251 through the
same process as that of the pixel electrode 251.

[0055] The third protective layer 260 may be formed on the
first metal layer 250 and the second protective layer 240, and
may be formed as a passivation layer.

[0056] The second metal layer 270 may be formed on the
third protective layer 260, and may be connected to the first
metal layer 250 through a contact hole that exposes the first
metal layer 250. In addition, the second metal layer 270 may
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be connected to the first metal layer 250, and the first metal
layer 250 may be connected to the gate pad 210, and the
second metal layer 270 may be electrically connected to the
gate pad 210. In one example, the second metal layer 270 may
be formed of the same material as that of the common elec-
trode 271 through the same process as that of the common
electrode 271.

[0057] Inoneexample, by forming the first metal layer 250
in an internal area of a first contact hole 280, the first metal
layer 250 may be used as a connection line between the gate
pad 210 and the second metal layer 270. When a contact hole
is to be formed at a surface of the gate pad 210 because the
first metal layer 250 is not formed on the gate pad 210, the
gate pad 210 may be damaged due to overetching.

[0058] Moreover, the first metal layer 250 may be addition-
ally formed between the gate pad 210 and the second metal
layer 270, and thus, a step height between the gate pad 210
and the second metal layer 270 may be reduced, solving the
disconnection of the second metal layer 270 in the related art
shown in FIG. 6B.

[0059] 1In addition, a data pad area DP may include the
substrate 200, the gate insulating layer 220, a data pad 215,
the first protective layer 230, the second protective layer 240,
the third protective layer 260, and the second metal layer 270.
[0060] The data pad 215 may be formed on the gate insu-
lating layer 220, and may be formed of the same material as
that of the source electrode 212 and the drain electrode 213
though the same process as that of the source electrode 212
and the drain electrode 213. The first to third protective layers
230, 240, and 260 may be formed on the data pad 215. In one
example, the first and third protective layers 230 and 260 may
be formed as passivation layers, and the second protective
layer 240 may be formed of photo acryl. The second protec-
tive layer 240 may be formed on the first protective layer 230
such that a portion of the second protective layer 240 corre-
sponding to the gate pad 210 may be opened.

[0061] The second metal layer 270 may be formed on the
third protective layer 260, and connected to the data pad 215
through a contact hole that may expose the data pad 215. In
one example, the second metal layer 270 may be formed of
the same material as that of the common electrode 271
through the same process as that of the common electrode
271

[0062] FIG. 8 is a sectional view illustrating an array sub-
strate for LCDs according to an embodiment.

[0063] In FIG. 8, a pixel electrode 251 and a common
electrode 271 may be formed in a pixel area P in a stack order
which differs from that of FIG. 7. That is, according to the
example of FIG. 8. the common electrode 271 may be formed
on a second protective layer 240, and the pixel electrode 251
may be formed on a third protective layer 260. In this way, the
pixel electrode 251 may be formed at a position higher than
that of the common electrode 271, and may be connected to a
drain electrode 213 through a contact hole.

[0064] Except for such a configuration, the example of FIG.
8 is the same as the example of FIG. 7, and thus, a repetitive
description of the gate pad area GP and the data pad area DP
is not provided.

[0065] Hereinafter, a gate pad area of an array substrate for
LCDs according to embodiments will be described in detail
with reference to FIGS. 9 to 14. Moreover, in the following
description, drawings for the below-described pixel electrode
and common electrode refer to FIGS. 7 and 8.
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[0066] FIGS. 9 to 14 are sectional views for describing a
method of manufacturing a gate pad area of an array substrate
for LCDs, according to an embodiment.

[0067] First, as illustrated in FIG. 9, a gate pad 210 may be
formed on a substrate 200, and then a gate insulating layer
220, a first protective layer 230, and a second protective layer
240 may be sequentially formed on the gate pad 210. In one
example, the first protective layer 230 may be formed as a
passivation layer, and the second protective layer 240 may be
formed of photo acryl. As an example, the second protective
layer 240 may be formed on the first protective layer 230 such
that the first protective layer 230 formed at a position corre-
sponding to the gate pad 210 may be exposed.

[0068] Subsequently. as illustrated in FIG. 10, a first con-
tacthole 280 that exposes the gate pad 210 may be formed by
patterning the gate insulating layer 220 and the first protective
layer 230. For example, photoresist may be coated on the
second protective layer 240, and a photoresist pattern may be
formed by an exposure and development process. Subse-
quently, the first contact hole 280 that exposes the gate pad
210 may be formed by etching the gate insulating layer 220
and the first protective layer 230 with the photoresist pattern.
[0069] Subsequently, as illustrated in FIG. 11, a first metal
layer 250 may be formed on the first contact hole 280 and the
second protective layer 240. The first metal layer 250 may be
formed on the second protective layer 240 and in an internal
area of the first contact hole 280 other than the first contact
hole area. The first metal layer 250, which may be formed on
the second protective layer 240 other than the first contact
hole 280, and the first metal layer 250, which may be formed
in the internal area of the first contact hole, may be formed of
the same material through the same process.

[0070] Inoneexample, the first metal layer 250, which may
be formed on the second protective layer 240 other than the
first contact hole area, may be used as an electrode, and the
first metal layer 250, which may be formed in the internal area
of the first contact hole 280, may be used as a connection line
between the gate pad 210 and another metal layer.

[0071] Inother words, the first metal layer 250, which may
be formed on the second protective layer 240 other than the
first contact hole area, may be used as a pixel electrode or a
common electrode. The first metal layer 250, which may be
formed in the internal area of the first contact hole 280, may
be formed on the gate pad 210, and may be used as the
connection line between the gate pad 210 and the other metal
layer that is additionally formed on the first metal layer 250.
[0072] Subsequently, as illustrated in FIG. 12, the first
metal layer 250 and the second protective layer 240 may be
formed on the third protective layer 260. In one example, the
third protective layer 260 may be formed as a passivation
layer.

[0073] Subsequently. as illustrated in FIG. 13, a second
contact hole 290 that exposes the first metal layer 250, formed
in the internal area of the first contact hole 280, may be
formed by patterning the third protective layer 260. For
example, photoresist may be coated on the third protective
layer 260, and a photoresist pattern may be formed by an
exposure and development process. Subsequently, the second
contact hole 290 that exposes the first metal layer 250, formed
in the internal area of the first contact hole 280, may be
formed by etching the third protective layer 260 with the
photoresist pattern.

[0074] Subsequently. as illustrated in FIG. 14, a second
metal layer 270 may be formed on the second contact hole
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290 and the third protective layer 260. The second metal layer
270 may be used as a pixel electrode or a common electrode.
[0075] As an example, when the first metal layer 250,
which is formed on the second protective layer 240 other than
the first contact hole area, is used as the pixel electrode, the
second metal layer 270 may be used as the common electrode.
When the first metal layer 250, which is formed on the second
protective layer 240 other than the first contact hole area, is
used as the common electrode, the second metal layer 270
may be used as the pixel electrode.

[0076] In this way, as illustrated in FIGS. 11 to 14, by
forming the first metal layer 250 even in the internal area of
the first contact hole 280, the first metal layer 250 may be used
as a connection line between the gate pad 210 and the second
metal layer 270. When a contact hole is to be formed at a
surface of the gate pad 210 because the first metal layer 250 is
not formed on the gate pad 210, the gate pad 210 may be
damaged due to overetching.

[0077] Moreover, according to embodiments, when a con-
tacthole is deep, the contact hole may be formed by perform-
ing a punching process twice, and thus, a lower residual layer
that is left without being etched by a one-time process may be
removed.

[0078] Moreover, the first metal layer 250 may be addition-
ally formed between the gate pad 210 and the second metal
layer 270, and thus, a step height between the gate pad 210
and the second metal layer 270 may be reduced, thus solving
the disconnection of the second metal layer 270 shown in the
related art of FIG. 6B.

[0079] In the specification, the method of manufacturing
the array substrate for LCDs has been described only up to a
process of forming second electrode layer, but the technical
spirit and scope of embodiments are not limited thereto. A
process of forming the common electrode may be performed,
and then an additional process of manufacturing a display
device integrated with a touch screen may be further per-
formed.

[0080] According to embodiments, in the array substrate
for LCDs and the manufacturing method thereof, the first
metal layer may be additionally formed between the gate pad
and the second metal layer, and thus, the step height between
the gate pad and the second metal layer may be reduced, thus
solving the disconnection of the second metal layer as shown
in the FIG. 6B related art.

[0081] Moreover, according to embodiments, in the array
substrate for LCDs and the manufacturing method thereof,
when the contact hole is deep, the contact hole may be formed
by performing a punching process twice, and thus, the lower
residual layer that is left without being etched by a one-time
process can be removed.

[0082] Moreover, according to embodiments, in the array
substrate for LCDs and the manufacturing method thereof,
the first metal layer may be formed even in the internal area of
the first contact hole, and thus may be used as the connection
line between the gate pad and the second metal layer.

[0083] It will be apparent to those skilled in the art that
various modifications and variations can be made in embodi-
ments 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.

[0084] A number of examples have been described above.
Nevertheless, it will be understood that various modifications
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may be made. For example, suitable results may be achieved
if the described techniques are performed in a different order
and/or if components in a described system, architecture,
device, or circuit are combined in a different manner and/or
replaced or supplemented by other components or their
equivalents. Accordingly, other implementations are within
the scope of the following claims.

1-20. (canceled)

21. An array substrate for a liquid crystal display (LCD),
comprising:

a substrate, comprising:

a gate electrode;

a pixel electrode configured to receive a data signal; and

a common electrode configured to receive a common
voltage, the gate electrode, the pixel electrode, and the
common electrode being disposed on a pixel area
defined on the substrate;

a gate pad on a gate pad area of the substrate, such that
the gate pad is disposed in a same layer as the gate
electrode, the gate pad being connected to the gate
electrode;

a gate insulating layer covering the gate pad and the gate
electrode;

a first protective layer on the gate insulating layer;

a second protective layer on the first protective layer;

a first metal layer on the second protective layer corre-
sponding to the gate pad area, and connected to the gate
pad through a first contact hole which exposes the gate
pad;

athird protective layer covering the common electrode, the
first metal layer, and the second protective layer; and

a second metal layer on the third protective layer corre-
sponding to the gate pad area, and connected to the first
metallayer through a second contact hole which exposes
the first metal layer,

wherein the first metal layer is disposed on a same plane as
the common electrode, and

wherein the second metal layer is disposed on a same plane
as the pixel electrode.

22. The array substrate for LCDs of claim 21, wherein:

the first metal layer comprises a same material as the com-
mon electrode; and

the second metal layer comprises a same material as the
pixel electrode.

23. The array substrate for LCDs of claim 22, wherein the
first metal layer comprises a same material as the second
metal layer.

24. The array substrate for LCDs of claim 21, wherein the
second contact hole is formed in an internal area of the first
contact hole.

25. The array substrate for LCDs of claim 21, wherein:

the first metal layer is disposed in an internal area of the
first contact hole; and

the first metal layer comprises a connection line between
the gate pad and the second metal layer.

26. The array substrate for LCDs of claim 21, wherein the
second protective layer is disposed on the first protective
layer, such that a portion of the second protective layer cor-
responding to the gate pad is opened.

27. The array substrate for LCDs of claim 21, wherein the
second protective layer comprises a photo acryl (PAC).

28. The array substrate for LCDs of claim 21, wherein the
first and third protective layers are passivation layers.
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29. An array substrate for a liquid crystal display (LCD),
comptising:
a substrate;
a pixel area on the substrate, the pixel area comprising:
a transistor, comprising:
a gate electrode;
a source electrode;
a drain electrode;
an active layer; and
a gate insulating layer;
a first protective layer on the transistor;
a second protective layer on the first protective layer;
a common electrode on the second protective layer;
athird protective layer completely covering the common
electrode and the second protective layer; and
a pixel electrode connected to the drain electrode
through a first contact hole that exposes the drain
electrode; and
a gate pad area on the substrate, the gate pad area compris-
ing:
a gate pad disposed in a same layer as the gate electrode;
the gate insulating layer;
the first protective layer;
the second protective layer;
a first metal layer;
the third protective layer; and
a second metal layer,
wherein the first metal layer is disposed on the second
protective layer, and is connected to the gate pad
through a second contact hole that exposes the gate
pad,
wherein the first metal layer comprises a same material
and is disposed in a same layer as the common elec-
trode,
wherein the third protective layer is disposed on the first
metal layer and the second protective layer,
wherein the second metal layer is disposed on the third
protective layer, and is connected to the first metal
layer through the second contact hole that exposes the
first metal layer,
wherein the second metal layer is electrically connected
to the gate pad, and
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wherein the second metal layer comprises a same mate-
rial and is disposed in a same layer as the pixel elec-
trode.

30. The array substrate for LCDs of claim 29, wherein the
first metal layer comprises a same material as the second
metal layer.

31. The array substrate for LCDs of claim 29, wherein the
second contact hole is formed in an internal area of the first
contact hole.

32. The array substrate for LCDs of claim 29, wherein:

the first metal layer is disposed in an internal area of the

first contact hole; and

the first metal layer comprises a connection line between

the gate pad and the second metal layer.

33. The array substrate for LCDs of claim 29, wherein the
second protective layer is disposed on the first protective
layer, such that a portion of the second protective layer cor-
responding to the gate pad is opened.

34. The array substrate for LCDs of claim 29, wherein the
second protective layer comprises a photo acryl (PAC).

35. The array substrate for LCDs of claim 29, wherein the
first and third protective layers are passivation layers.

36. The array substrate for LCDs of claim 29, further
comprising:

a data pad area on the substrate, the data pad area compris-

ing:

the gate insulating layer;

a data pad disposed on the gate insulating layer, and
comprising a same material and in a same layer as the
source electrode and the drain electrode;

the first protective layer;

the second protective layer;

the third protective layer; and

the second metal layer.

37. The array substrate for LCDs of claim 36, wherein the
second metal layer on the data pad area is disposed on the
third protective layer; and the second metal layer, and is
connected to the data pad through a third contact hole that
exposes the data pad.

38. The array substrate for LCDs of claim 36, wherein the
second metal layer on the data pad area comprises the same
material and is in a same layer as the pixel electrode.
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