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7) ABSTRACT

A pad structure of a liquid crystal display (LCD) device and
a fabrication method thereof are provided. The pad structure
of the LCD device includes: a bottom electrode formed with
a predetermined area at one edge side of each of signal lines
formed on an array substrate; an insulation layer formed
over the bottom electrode; a contact hole for exposing the
bottom electrode, the contact hole formed as a predeter-
mined portion of the insulation layer is etched; and a
terminal electrode formed over the contact hole, thereby
being connected with the bottom electrode, wherein the
bottom electrode is formed in a dual structure including an
aluminum alloy layer using AINd and a molybdenum (Mo)
layer and a thickness of the Mo layer is greater than at least
about one quarter of the thickness of the aluminum alloy
layer formed beneath the Mo layer.
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PAD STRUCTURE OF LIQUID CRYSTAL DISPLAY
DEVICE AND FABRICATION METHOD THEREOF

BACKGROUND OF THE INVENTION

[0001] This application claims the benefit of Korean
Patent Application No. 2004-49983, filed on Jun. 30, 2004,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

[0002]

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to a gate/data pad
structure of a liquid crystal display device and a fabrication
method thereof.

[0004]

[0005] A current progression in information technology
has greatly necessitated a flat panel display device that is
thinner, lighter and less power-consuming. Among various
types of flat panel display devices, a liquid crystal display
(LCD) device with excellent color reproducibility has been
a recent focus of development.

[0006] Generally, the LCD device displays an image by
adjusting a degree of light transmission. That is, in the LCD
device, two substrates with electrodes thereon are arranged
facing each and a liquid crystal material is injected into the
two substrates. After injecting the liquid crystal material, a
predetermined voltage is supplied to the two electrods,
mobilizing liquid crystals using an electric field created
through the supplied voltage for displaying the image.

[0007] Hereinafter, a typical structure of a LCD device
will be described with reference to the accompanying draw-
ings.

[0008] FIG.1is an enlarged top view illustrating a portion
of an array substrate which is a bottom substrate of a LCD
device. In particular, FIG. 1 illustrates an array substrate of
a twisted nematic (TN) mode LCD device.

[0009] As mentioned above, the bottom substrate 10 is
often called an array substrate, and a plurality of thin film
transistors T which are switching devices are arranged in a
matrix type. There is a plurality of gate lines 25 crossing a
plurality of data lines 27 at corresponding thin film transis-
tors T. A pixel region P is defined by the region formed by
the crossing of the gate lines 25 and the data lines 27.

[0010] A gate pad 29 and a data pad 31 each for receiving
a signal from an external source are formed at one edge side
of each gate line 25 and each data line 27, respectively. Each
of the thin film transistors T includes a gate electrode 21, a
source electrode 60, a drain electrode 62, and an active layer
41 disposed above the gate electrode 21. A pixel electrode 81
is formed at the pixel region P.

[0011] FIG. 2 illustrates cross-sectional views of the pixel
region, a gate pad region and a data pad region taken along
lines II-II, ITI-IIT and I'V-IV depicted in FIG. 1, respectively.
The same reference numerals are used for the same con-
figuration elements described in FIG. 1.

[0012] As illustrated, the gate electrode 21 made of a
conductive material such as a metal is formed on the bottom
substrate 10 and is overlaid with a gate insulation layer 30
formed with a material such as silicon nitride or silicon
oxide.

1. Field of the Invention

2. Description of the Related Art
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[0013] The active layer 41 made of amorphous silicon is
formed on the gate insulation layer 30, and a pair of ohmic
contact layers 51 and 52 is formed on the active layer 41.
Herein, the ohmic contact layers 51 and 52 are impurity
doped amorphous silicon layers. On top of the pair of ohmic
contact layers 51 and 52, the source electrode 60 and the
drain electrode 62 made of a conductive material such as a
metal are formed. Herein, the source electrode 60, the drain
electrode 62, and the gate electrode 21 constitute the thin
film transistor T illustrated in FIG. 1.

[0014] Next, a passivation layer 70 made of silicon nitride,
silicon oxide or an organic insulation material is formed over
the source electrode 60 and the drain electrode 62. The
passivation layer 70 includes a contact hole 71 exposing the
drain electrode 62. The pixel electrode 81 made of a trans-
parent conductive material is formed on the passivation
layer 70 and is connected with the drain electrode 62 through
the contact hole 71.

[0015] Furthermore, the gate line 25 is formed on the
bottom substrate 10, and the gate pad 29 is formed with a
predetermined area at one edge side of the gate line 25. The
gate pad 29 includes: the bottom substrate 10; a gate pad
bottom electrode 28; the gate insulation layer 30; the pas-
sivation layer 70; a gate pad contact hole 59; and a gate pad
terminal electrode 63. More specifically, in the gate pad 29,
the gate pad bottom electrode 28 is formed on the bottom
substrate 10, and the gate insulation layer 30 is formed over
the bottom substrate 10 provided with the gate insulation
layer 30. Then, the gate insulation layer 30 and the passi-
vation layer 70 are etched to form the gate pad contact hole
59 exposing the gate pad bottom electrode 28. The gate pad
terminal electrode 65 is formed over the gate pad contact
hole 39 through which the gate pad terminal electrode 65 is
connected with the gate pad bottom electrode 28.

[0016] Meanwhile, the data line 27 is formed on the gate
insulation layer 30 and extends in a perpendicular direction
to the source electrode 60. At one edge side of the data line
27, the data pad 31 is formed with a predetermined area.

[0017] Also, as for the data pad 31, the passivation layer
70 formed over the bottom substrate 10 provided with a data
pad bottom electrode 32 is etched to form a data pad contact
hole 61 exposing the data pad bottom electrode 32. A data
pad terminal electrode 67 is formed over the data pad contact
hole 61, thereby being connected with the data pad bottom
electrode 32.

[0018] At this time, predetermined portions of the gate
insulation layer 30 and the *passivation layer 70 are etched
to form the gate pad contact hole 59, whereas a predeter-
mined portion of the passivation layer 70 is etched to form
the data pad contact hole 61. In the course of etching these
predetermined portions, the gate pad contact hole 59 and the
data pad contact hole 61 are sloped steeply.

[0019] As described above, the gate pad terminal electrode
65 and the data pad terminal electrode 67 both formed by
using indium tin oxide (ITO) or indium zinc oxide (IZO) are
patterned respectively on the gate pad bottom electrode 28
and the data pad bottom electrode 32 each formed with a
predetermined area at one edge side of the gate line 25 and
of the data line 27.

[0020] If the gate line 25 and the data line 27 are made of
aluminum or an aluminum alloy (AINd), an oxide layer is
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formed when the gate pad bottom electrode 28 and the data
pad bottom electrode 32 are in contact with the gate pad
terminal electrode 65 and the data pad terminal electrode 67,
respectively.

[0021] The oxide layer hinders the gate pad terminal
electrode 65 and the data pad terminal electrode 67 from
directly contacting the aluminum-based material used for the
gate line 25 and the data line 27 resulting is poor electrical
contact. Hence, a buffer layer made of molybdenum (Mo) is
formed between the aluminum-based material and each of
the gate pad terminal electrode 65 and the data pad terminal
electrode 67.

[0022] That is, by forming the gate line 25 and the data
line 27 as a dual layer of the aluminum-based layer (AINd)
and the molybdenum layer (Mo), it is possible to eliminate
the oxide layer generated when the gate line bottom elec-
trode 28 and the data line bottom electrode 32 contact the
gate pad terminal electrode 65 and the data pad terminal
electrode 67, respectively.

[0023] FIG. 3 is a cross-sectional view illustrating a
structure of a related art gate pad in detail. The gate pad
structure is illustrated as an example; this structure can also
be applied to the data pad.

[0024] As illustrated, a gate pad bottom electrode 310 is
formed in a dual structure including an aluminum alloy layer
312 and a molybdenum layer 314. One exemplary material
for the aluminum alloy layer 312 is AINd.

[0025] Particularly, the molybdenum layer 314 is formed
in a thickness of about 500 A, while the aluminum alloy
layer 312 is formed in a thickness of about 2,000 A Also,
a thickness of a gate insulation layer 320 formed over the
gate pad bottom electrode 310 and that of a passivation layer
330 formed on the gate insulation layer 320 are about 4,000
A and about 2,000 A, respectively.

[0026] After the formation of the passivation layer 330, a
contact hole 340 is formed by performing an etching process
for the purpose of making a contact between the gate pad
bottom electrode 310 and a gate pad terminal electrode 350.

[0027] However, in the course of performing the above
related art etching process, over-etching frequently occurs,
resulting in a complete removal of the passivation layer 330,
the gate insulation layer 320 and the molybdenum layer 314.

[0028] That is, if the molybdenum layer 314 is etched
through the over-etching, the gate pad terminal electrode
350 made of ITO or IZO makes a direct contact with the
aluminum alloy layer 312. As a result, corrosion may occur
at an interface between the aluminum alloy layer 312 and the
gate pad terminal electrode 350.

[0029] In addition, during the related art etching process,
predetermined portions of the passivation layer 330 and the
gate insulation layer 320 are etched concurrently, causing
the contact hole 340 to be sloped steeply. This steeply sloped
region of the contact hole 340 is denoted with a reference
numeral 360.

[0030] Accordingly, when the gate pad terminal electrode
350 is formed over the contact hole 340, a step-coverage
characteristic of the gate pad terminal electrode 350 around
the steeply sloped region 360 becomes poor, further result-
ing in a disconnection of the gate pad terminal electrode 350.
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[0031] Moreover, the aluminum alloy layer 312 of the gate
pad bottom electrode 310 may become exposed around the
disconnected portion of the gate pad terminal electrode 350,
causing a corrosion problem.

SUMMARY OF THE INVENTION

[0032] Accordingly, the present invention is directed to a
pad structure of a liquid crystal display device and a fabri-
cation method thereof that substantially obviates one or
more problems due to limitations and disadvantages of the
related art.

[0033] An advantage of the present invention is to provide
a pad structure of a liquid crystal display device capable of
preventing corrosion of a pad by forming a molybdenum
layer thicker than about one quarter of the thickness of an
aluminum alloy layer both included in a dual structure of the
pad and controlling an etching process to form a contact hole
with a gradual slope.

[0034] Another ob advantage ject of the present invention
is to provide a method for fabricating a pad structure of a
liquid crystal display device capable of preventing corrosion
of a pad by forming a molybdenum layer thicker than about
one quarter of the thickness of an aluminum alloy layer both
included in a dual structure of the pad and controlling an
etching process to form a contact hole with a gradual slope.

[0035] Additional advantages and features of the inven-
tion 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. These and other
advantages of the invention may be realized and attained by
the structure particularly pointed out in the written descrip-
tion and claims hereof as well as the appended drawings.

[0036] To achieve these and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a pad structure of a liquid
crystal display (LCD) device, includes: a bottom electrode
formed on an array substrate with a predetermined area at
one edge side of each of signal lines; an insulation layer
formed over the bottom electrode; a contact hole for expos-
ing the bottom electrode, the contact hole formed as a
predetermined portion of the insulation layer is etched; and
a terminal electrode formed over the contact hole, thereby
being connected with the bottom electrode. The bottom
electrode is preferably formed in a dual structure including
an aluminum alloy layer using AINd and a molybdenum
(Mo) layer and a thickness of the Mo layer is greater than at
least about one quarter of the thickness of the aluminum
alloy layer formed beneath the Mo layer.

[0037] In another aspect of the present invention, there is
provided a method for fabricating a pad structure of a liquid
crystal display (LCD) device, including: forming a bottom
electrode with a predetermined area at one edge side of each
of signal lines formed on an array substrate; forming an
insulation layer over the bottom electrode; etching a prede-
termined portion of the insulation layer to form a contact
hole for exposing the bottom electrode; and forming a
terminal electrode over the contact hole such that the ter-
minal electrode is connected with the exposed bottom elec-
trode, wherein forming a bottom electrode is in a dual
structure including an aluminum alloy layer and a molyb-
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denum (Mo) layer and a thickness of the Mo layer is greater
than at least about one quarter of the thickness of the
aluminum alloy layer formed beneath the Mo layer.

[0038] In a further another aspect of the present invention,
there is provided a pad structure of a liquid crystal display
(LCD) device, including: a bottom electrode being formed
on an array substrate with a predetermined area at one edge
side of each of signal lines and including a dual structure of
a top metal layer and a bottom metal layer; an insulation
layer formed over the bottom electrode; a contact hole for
exposing the bottom electrode, the contact hole formed as a
predetermined portion of the insulation layer is etched; and
a terminal electrode formed over the contact hole, thereby
being connected with the top metal layer.

[0039] Tt is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion.

[0041] In the drawings:

[0042] FIG.1isan enlarged top view illustrating a portion
of an array substrate which is a bottom substrate of a typical
liquid crystal display device;

[0043] FIG. 2 illustrates cross-sectional views taken along
lines IT-11, III-I1T and IV-IV depicted in FIG. 1, respectively;

[0044] FIG. 3 is a cross-sectional view illustrating a
structure of a typical gate pad in detail;

[0045] FIG. 4 is a cross-sectional view illustrating a pad
structure of a liquid crystal display device in accordance
with a illustrated embodiment of the present invention;

[0046] FIGS. 5A to 5C are cross-sectional views illustrat-
ing a method for fabricating a pad structure of a liquid
crystal display device in accordance with the illustrated
embodiment of the present invention; and

[0047] FIGS. 6A to 6E are cross-sectional views illustrat-
ing sequential processes for forming a bottom electrode of a
pad in a dual structure including an aluminum-based layer
and a molybdenum (Mo) layer in accordance with the
illustrated embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0048] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout
the drawings to refer to the same or like parts.

[0049] FIG. 4 is a cross-sectional view illustrating a pad
structure of a liquid crystal display device in accordance
with a illustrated embodiment of the present invention.
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[0050] Although the pad structure illustrated in FIG. 4 is
a gate pad structure, it is still possible to apply this pad
structure identically to a data pad structure. Also, since an
array substrate structure of the liquid crystal display accord-
ing to the illustrated embodiment of the present invention is
identical to that described in FIGS. 1 and 2, detailed
description of the array substrate structure will be omitted.

[0051] In accordance with the illustrated embodiment of
the present invention, a plurality of gate lines are formed on
the array substrate and, the gate pad is formed at one edge
side of each gate line with a predetermined area.

[0052] In more detail of the gate pad, a bottom electrode
410 of the gate pad is formed on a substrate 400 and then,
a gate insulation layer 420 and a passivation layer 430 are
sequentially formed over the bottom electrode 410. After-
wards, a portion of the passivation layer 430 and the gate
insulation layer 420 is etched to form a contact hole 440
exposing the bottom electrode 410. Subsequently, a terminal
electrode 450 of the gate pad is formed over the contact hole
440, thereby completing the formation of the gate pad. The
terminal electrode 450 is connected with the bottom elec-
trode 410 through the contact hole 440.

[0053] Also, the bottom electrode 410 has a dual structure
including an aluminum alloy layer 412 and a molybdenum
(Mo) layer 414 to prevent an oxide layer from being formed
when the bottom electrode 410 contacts the terminal elec-

trode 450. One exemplary material of the aluminum alloy
layer 412 is AINd.

[0054] In particular, in order to prevent a frequent inci-
dence of over-etching usually arising when an etching
process is performed to form the contact hole 440, the
molybdenum layer 414 is formed more thickly than the
typically formed Mo layer of the gate pad structure. That is,
in the typical gate pad structure, a thickness of the molyb-
denum layer and that of the aluminum alloy layer are about
500 A and 2,000 A, respectively. On the other hand, the
molybdenum layer 414 according to the illustrated embodi-
ment of the present invention has a thickness ranging from
about 500 A to about 1,000 A.

[0055] In other words, the thickness of the molybdenum
layer 414 is greater than about one quarter of the thickness
of the aluminum layer 412 formed beneath the molybdenum
layer 414; as a result, even though the over-etching takes
place during the formation of the contact hole 440, the whole
molybdenum layer 414 is not etched. This impairment of the
over-etching makes it further possible to prevent corrosion
of the gate pad.

[0056] Also, as described above, in the course of forming
the contact hole in the related art gate pad structure, there is
a problem in that the contact hole becomes steeply inclined
because the passivation layer and the gate insulation layer
are concurrently etched. Thus, the terminal electrode of the
gate pad is formed over this steeply inclined contact hole
with a poor step coverage characteristic, causing a problem
in that the gate pad terminal electrode becomes discon-
nected.

[0057] To solve this problem, the etching process for
forming the contact hole 440 is carried out by adding a
predetermined reaction gas capable of reducing a slope 460
of the contact hole 440 to a main etch gas, which is silicon
nitride (SiN,) gas. Alternative to this addition of the prede-
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termined reaction gas, an ashing process is consecutively
performed after the etching process. As a result of this
specific treatment, as illustrated in FIG. 4, the slope 460 of
the contact hole 440 becomes gradual and thus, the electrode
disconnection defect dose not occur during the formation of
the terminal electrode 450.

[0058] FIGS. 5A to 5C are cross-sectional views illustrat-
ing a method for fabricating a pad structure of a liquid
crystal display device in accordance with the illustrated
embodiment of the present invention.

[0059] Although the illustrated pad structure is a gate pad
structure, it is still possible to apply this pad structure
identically to a data pad structure. Also, since an array
substrate structure of the liquid crystal display according to
the illustrated embodiment of the present invention is iden-
tical to that described in FIGS. 1 and 2, detailed description
of the array substrate structure will be omitted.

[0060] Referring to FIG. 5A, a bottom electrode 410 is
formed on an array substrate 400 with a predetermined area
at one edge side of each gate line. On top of the bottom
electrode 410, a gate insulation layer 420 and a passivation
layer 430 are sequentially formed.

[0061] Herein, the bottom electrode 410 is formed in a
dual structure including an aluminum alloy layer 412 and a
molybdenum (Mo) layer 414. One exemplary material for
the aluminum alloy layer 412 is AINd. Also, the molybde-
num layer 414 is formed in a thickness greater than about
one quarter of the thickness of the aluminum alloy layer 412
but less than about one half of the thickness of the aluminum
alloy layer 412. For instance, preferably, the thickness of the
aluminum alloy layer 412 is about 2,000 A, while that of the
molybdenum layer 414 ranges from about 500 A to about
1,000 A. The reason for this specific thickness of the
molybdenum layer 414 is to prevent the aluminum layer 412
from being exposed even in the case that the molybdenum
layer 414 is over-etched during an etching process for
forming a subsequent contact hole.

[0062] More specific description of the dual structure of
the bottom electrode 410 will be provided with reference to
FIGS. 6A to 6E.

[0063] Referring to FIG. 5B, the passivation layer 430 and
the gate insulation layer 420 are etched to form the afore-
mentioned contact hole 440 exposing the bottom electrode
410. At this time, to reduce a slope 460 of the contact hole
440, the etching process is carried out by adding a prede-
termined reaction gas capable of reducing the slope 460 of
the contact hole 440 to an etch gas of silicon nitride (SiN,).
Alternative to this addition of the reaction gas, an ashing
process is carried out consecutively after the etching pro-
cess.

[0064] Referring to FIG. 5C, after the formation of the
contact hole 440, a terminal eclectrode 450, which is a
transparent electrode formed by using a material such as
indium tin oxide (ITO) or indium zinc oxide (IZO), is
formed over the contact hole 440, thereby completing the
gate pad formation.

[0065] FIGS. 6A to 6E are cross-sectional views illustrat-
ing sequential processes for forming a bottom electrode of a
gate pad in a dual structure including an aluminum-based
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layer and a molybdenum layer in accordance with the
illustrated embodiment of the present invention.

[0066] Also, it should be noted that the dual structure of
the aluminum alloy layer using AINd and the molybdenum
(Mo) layer is exemplified as one illustrated embodiment of
the present invention. Therefore, the foregoing description
of sequential processes is not merely limited to the forma-
tion of such dual structure.

[0067] Referring to FIG. 6A, an aluminum-based layer 81
with a low level of resistance is formed on a substrate in a
gate pad region. Herein, an alloy of aluminum such as AINd
is one exemplary material for the aluminum-based layer 81.
Afterwards, a metal layer 82 is formed on the aluminum-
based layer 81 by using a material selected from a group
consisting of Mo, chromium (Cr) and tungsten (W).

[0068] Referring to FIG. 6B, a photoresist pattern 84 is
formed on the metal layer 82 and the aluminum-based layer
81 1o obtain a bottom electrode of a gate pad. Although not
illustrated, a photoresist layer is first formed on the metal
layer 82 and then, photo-exposed and developed with use of
a mask, thereby obtaining the photoresist pattern 84.

[0069] Referring to FIG. 6C, an etching process is sub-
sequently carried out to obtain an intended pattern. For such
etching process, a wet etching process is performed. How-
ever, a wet etching solution for etching the metal layer 82,
i.e., the Mo layer, causes corrosion of the bottom electrode
of the gate pad due to a transition phenomenon arising
between the molybdenum layer 82 and the aluminum-based
layer 81, i.¢., the AINd layer.

[0070] Such corrosion phenomenon is generally called
Galvanic corrosion. In more detail of the Galvanic corro-
sion, when these Mo layer 82 and the AINd layer 81 are
dipped into the wet etching solution, there exists an electric
potential difference which subsequently causes transition of
electrons between the Mo layer 82 and the AINd layer 81.

[0071] Therefore, because of the Galvanic corrosion, as
illustrated in FIG. 6C, sidewalls of the aluminum-based
layer 81 are depressed, causing a poor step-coverage char-
acteristic when the gate insulation layer 30 and the passi-
vation layer 70 illustrated in FIG. 2 are formed.

[0072] To solve the above-described problem, as illus-
trated in FIG. 6D, the wet etching process is followed by a
flood dry etching process performed on a boundary region
between the photoresist pattern 84 and the metal layer 82. As
a result of this flood dry etching process, a portion of the
metal layer 82 is removed, so that the gate insulation layer
420 and the passivation layer 430 are formed with a good
step-coverage characteristic as illustrated in FIG. 4.

[0073] Referring to FIG. 6E, the photoresist pattern 84 is
removed, thereby obtaining the dual structure of the bottom
electrode including the aluminum alloy layer 81 using AINd,
and the molybdenum (Mo) layer according to this illustrated
embodiment.

[0074] In accordance with the illustrated embodiment of
the present invention, in the dual structure of the pad bottom
electrode, the molybdenum layer is formed with a thickness
greater than at least about one quarter of the thickness of the
aluminum alloy layer. Hence, it is possible to prevent
corrosion of the aluminum alloy layer.
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[0075] In addition, the etching process for forming the
contact hole exposing the pad bottom electrode is controlled
to decrease the slope of the contact hole. This decrease in the
slope of the contact hole provides an effect of preventing the
terminal electrode of the pad generally connected with the
bottom electrode from being disconnected and another effect
of preventing corrosion of the pad at the contact site.

[0076] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

1. A liquid crystal display (LCD) device having a pad
structure, comprising:

a bottom electrode formed with a predetermined area at
one edge side of each of signal lines formed on an array
substrate;

an insulation layer formed over the bottom electrode;

a contact hole for exposing the bottom electrode, the
contact hole formed as a predetermined portion of the
insulation layer is etched; and

a terminal electrode formed over the contact hole being
connected with the bottom electrode, wherein the bot-
tom electrode is formed in a dual structure including an
aluminum alloy layer using AINd and a molybdenum
(Mo) layer,

wherein a thickness of the Mo layer is greater than at least
about one quarter of the thickness of the aluminum
alloy layer formed beneath the Mo layer.

2. The pad structure according to claim 1, wherein contact
hole is formed the etching step is carried out by using a etch
gas of silicon nitride added with a predetermined reaction
gas capable of decreasing a slope of the contact hole.

3. The pad structure according to claim 1, wherein contact
hole is formed by an ashing process after an etching process
for capable of decreasing a slope of the contact hole.

4. The pad structure according to claim 1, wherein the
thickness of the Mo layer is less than about one half of the
thickness of the aluminum alloy layer.

5. The pad structure according to claim 1, wherein the
thickness of the aluminum alloy layer is about 2,000 A and
the thickness of the Mo layer ranges from about 500 Ato
about 1,000 A.
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6. The pad structure according to claim 1, wherein the pad
is one of a gate pad and a data pad.

7. The pad structure according to claim 1, wherein the
insulation layer includes one of a gate insulation layer, a
passivation layer and a combination thereof.

8. The pad structure according to claim 1, wherein the
signal line is one of a gate line and a data line.

9. A method for fabricating a liquid crystal display (LCD)
device, comprising:

providing a first substrate and a second substrate;

forming a pad structure on one of said first or second
substrates;

said forming a pad structure comprising:

forming a bottom electrode with a predetermined area at
one edge side of each of signal lines formed on said
substrate;

forming an insulation layer over the bottom electrode;

etching a predetermined portion of the insulation layer to
form a contact hole for exposing the bottom electrode;
and

forming a terminal electrode over the contact hole such
that the terminal electrode is connected with the
exposed bottom electrode,

wherein forming a bottom electrode is in a dual structure
including an aluminum alloy layer and a molybdenum
(Mo) layer and a thickness of the Mo layer is greater
than at least about one quarter of the thickness of the
aluminum alloy layer formed beneath the Mo layer.

10. The method according to claim 9, wherein the step
forming contact hole is the etching step is carried out by
using a etch gas of silicon nitride added with a predeter-
mined reaction gas capable of decreasing a slope of the
contact hole.

11. The method according to claim 9, wherein the step
forming contact hole is an ashing process after an etching
process for capable of decreasing a slope of the contact hole.

12. The method according to claim 9, wherein the step
forming a bottom electrode is forming the thickness of the
aluminum alloy layer is about 2,000 A and forming the
thickness of the Mo layer ranges form about 500 A to about
1,000 A.
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