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ARRAY SUBSTRATE OF LIQUID CRYSTAL
DISPLAY AND FABRICATING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

The application is a Continuation of application Ser. No.
10/183,683, filed on Jun. 28, 2002, now U.S. Pat. No. 7,256,
842 which claims priority to Korean Patent Application No.
P2001-40605 filed Jul. 7, 2001, the entire contents of which
are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an array substrate of a liquid
crystal display and a fabricating method thereof, and more
particularly to an array substrate of a liquid crystal display
and a fabricating method thereof that is capable of increasing
the electrostatic capacitance of a storage capacitor without
any decrease of an aperture ratio to reduce flickers and to
lessen the number of required processes.

2. Description of the Related Art

Generally, a liquid crystal display LCD controls a light
transmittance of a liquid crystal using an electric field to
display a picture. To this end, the LCD includes a liquid
crystal display panel having liquid crystal pixels arranged in
a matrix type, and a driving circuit for driving the liquid
crystal display panel.

In the liquid crystal display panel, there are provided a
pixel electrode and a common electrode for applying an elec-
tric field to each of the liquid crystal pixels. The pixel elec-
trode is formed on a lower substrate by liquid crystal pixels,
whereas the common electrode is formed on the entire surface
of an upper substrate. Each pixel electrode is connected to a
thin film transistor TFT used as a switching device. The pixel
electrode together with the common electrode drives the lig-
uid crystal pixel in accordance with data signals supplied
through the TFT.

FIG. 1 is a plan view showing an array substrate of a
conventional liquid crystal display, FIG. 2 is a sectional view
of the array substrate of the liquid crystal display taken along
the line “A-A" shown in FIG. 1.

Referring to FIGS. 1 and 2, a lower substrate 11 of a liquid
crystal display includes a TFT 28 located at the intersection of
a data line 24 and a gate line 15n, a pixel electrode 33 con-
nected to a drain electrode 25 of the TFT 28, and a storage
capacitor 26 located at the overlapping area of the pixel elec-
trode 33 and a previous gate line 15x-1.

The TFT 28 includes a gate electrode 13 connected to the
gate line 15n, a source electrode 23 connected to the data line
24, and the drain electrode 25 connected to the pixel electrode
33 through a first contact hole 30a. Also, the TFT 28 further
includes a gate insulating film 17 for insulating the gate
electrode 13 from the source and drain electrode 23 and 25,
and semiconductor layers 19 and 21 for defining a channel
between the source electrode 23 and the drain electrode 25 by
a gate voltage applied to the gate electrode 13. The TFT 28
responds to a gate signal from the gate line 15 to selectively
apply a data signal from the data line 24 to the pixel electrode
33.

The pixel electrode 33 is positioned at a cell area divided by
the data line 24 and the gate line 15#, and is made of a
transparent conductive material having a high light transmis-
sivity, such as indium tin oxide ITO, etc. The pixel electrode
33 is formed on a second protective layer 31 spread on the
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entire surface of the lower substrate, is electrically connected
to the drain electrode 25 through the first contact hole 30a
passing through first and second protective layers 27 and 31.
Such a pixel electrode 33 generates a potential difference
from a common transparent electrode (not shown) provided at
anupper substrate (not shown) by a data signal applied viathe
TFT. By this potential difference, a liquid crystal positioned
between the lower substrate 11 and the upper substrate rotates
due to its dielectric anisotropy. In other words, the liquid
crystal display changes the molecular arrangement of the
liquid crystal cells in accordance with the voltage applied by
the pixels, to display images or the like.

FIGS. 3 to 8 are sectional views showing by steps a con-
ventional fabricating method of the liquid crystal display
shown in FIG. 2.

Referring to FIG. 3, there are formed the gate electrode 13
and the previous gate line 157-1 on the lower substrate 11.
Aluminum Al or Copper Cu is deposited on the entire surface
of the substrate 11 by a known deposition method such as a
sputtering method, etc. and is then patterned to form the gate
electrode 13 and the previous gate line 15.-1.

Referring to FIG. 4, a gate insulating film 17 is formed over
the gate electrode 13 and the previous gate line 157-1. Then
an active layer 19 and an ohmic contact layer 21 are formed on
the gate insulating film 17. In this step, an insulating material
is entirely deposited to cover the gate electrode 13 and the
gate line 157-1 by a plasma enhanced chemical vapor depo-
sition PECVD method, to form the gate insulating film 17.
The active layer 19 and the ohmic contact layer 21 are formed
by depositing two semiconductor layers on the gate insulating
film 17 and patterning them. Herein, the active layer 19 is
formed of amorphous silicon that is not doped with impuri-
ties. The ohmic contact layer 21 is formed of amorphous
silicon that is extensively doped with impurities of N type or
P type.

Referring to FIG. 5, the data line 24 and the source and
drain electrodes 23 and 25 are formed on the gate insulating
film 17. In this step, a metal is entirely deposited by a CVD
technique or sputtering technique and then patterned to form
the data line 24 and the source and drain electrodes 23 and 25.
The source and drain electrodes 23 and 25 are patterned, and
then the area of the ohmic contact layer 21 corresponding to
the gate electrode 13 is patterned to expose the active layer 19.
The area corresponding to the gate electrode 13 between the
source and drain electrodes 23 and 25 in the active layer 19
becomes a channel. The data line 24 and the source and drain
electrodes 23 and 25 are formed of chromium Cr or molyb-
denum Mo.

Referring to FIG. 6, the first protective layer 27 and a
storage electrode 29 are formed on the gate insulating film 17.
In this step, the first protective layer 27 are formed by depos-
iting an insulating material on the gate insulating layer 17
with the thickness of 1~2 pm to cover the source and drain
electrodes 23 and 25. The first protective layer 27 is formed of
an organic insulating material with a small dielectric constant
such as acrylic organic compound, Teflon, benzocyclobutene
BCB, Cytop, or perfluorocyclobutane PFCB.

The storage electrode 29 is formed by depositing a trans-
parent conductive material on the first protective layer 27, and
then patterning it. The storage electrode 29 is formed of
indium-tin-oxide (ITO), indium-zinc-oxide (1Z0), or
indium-tin-zinc-oxide (ITZ0).

Referring to FIG. 7, the second protective layer 31 is
formed on the first protective layer 27 and the storage elec-
trode 29. The first to third contact holes 30a, 305 and 30c are
provided through the first and/or second protective layers 27
and 31. In this step, the second protective layer 31 is formed
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by depositing an inorganic insulating material such as silicon
nitride (SiN,) or silicon oxide (siO,) with the thickness of
around 2000~4000 A. After that, the first to third contact
holes 30a, 305 and 30c¢ are formed by selecting removing the
first and/or second protective layers 27 and 31 and the gate
insulating film 17.

Referring to FIG. 8, the pixel electrode 33 and a transparent
electrode 35 are formed on the second protective layer 31 and
in the contact holes 30a, 305 and 30c. In this step, the pixel
electrode 33 is formed by depositing a transparent conductive
material on the second protective layer 31 and the first contact
hole 30¢, and then patterning it. The pixel electrode 33 is
electrically in contact with the drain electrode 25 through the
first contact hole 30a. The pixel electrode is formed of any
one of ITO, 170, or ITZO.

The transparent electrode 35 is formed by depositing a
transparent conductive material on the second protective
layer 31 and the second and third contact holes 305 and 30c,
and then patterning it. The transparent electrode 35 is electri-
cally in contact with the storage electrode 29 and the previous
gate line 157-1 through the second and the third contact holes
304 and 30c.

In the foregoing liquid crystal display, if the TFT turns on,
electric charge is accumulated at a storage capacitor and a
liquid crystal is driven. The flicker occurring during the
operation of the liquid crystal display decreases if the differ-
ence (A Vp) of a descending voltage upon driving in relation
to the accumulated voltage at the storage capacitor is smaller.
The fluctuating voltage A Vp is decided by the capacitance
Cst of the storage capacitor, the capacitance Clc of the liquid
crystal, a parasitic capacitance Cgs between the gate elec-
trode 13 and the source electrode 23 of the TFT, and a voltage
difference A Vg of the pulse applied to the gate electrode 13.
The fluctuating voltage A Vp is defined as follows according
to FORMULA (1).

AVp=(Cos/Cist C 1+ Cae) AT t)

Herein, Cst represents a capacitance of the storage capaci-
tor, Clc represents a capacitance of the liquid crystal, Cgs
represents a parasitic capacitance between corresponding
gate and source electrodes, and A Vg represents a difference
in the gate voltage.

According to the FORMULA (1) above, to decrease the
fluctuating voltage A Vp for reducing flickers, the capacitance
Cst of the storage capacitor should be increased, or the
capacitor Clc of the liquid crystal or the parasitic capacitance
Cgs or the voltage difference A Vg of the gate voltage should
be decreased. If the capacitance Clc of the liquid crystal, the
parasitic capacitance Cgs, and the gate voltage difference A
Vg are invariable, then at least the capacitance Cst should be
increased. And to increase the capacitance Cst of the storage
capacitor, the area of the storage electrode needs to be
increased. However, an increase of the area of the storage
electrode decreases the aperture ratio of the LCD. Particu-
larly, the aperture ratio drops significantly in a ferroelectric
LCD that requires a high capacitance Cst of the storage
capacitor or in an LCD that requires high precision.

Therefore, there is a need to provide an LCD and its fab-
rication method that overcome these problems of the related
art. Further, there is a need to reduce costs associated with the
LCD and its fabrication method by eliminating or reducing
the use of expensive masks in fabricating processes of the
LCD.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a liquid crystal display (LCD) and a fabricating
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method thereof that is capable of increasing the electrostatic
capacitance of a storage capacitor without decreasing the
aperture ratio of the LCD to reduce flickers and lessen the
number of fabrication steps.

Tt is another object of the present invention to provide an
LCD and its fabrication method that overcome the problems
and disadvantages associated with the related art.

In order to achieve these and other objects of the invention,
an array substrate of a liquid crystal display according to an
embodiment of the present invention includes a substrate; a
plurality of gate lines formed on the substrate; a plurality of
data lines formed on the substrate to intersect perpendicularly
to the gate lines; pixel areas defined by the gate lines and the
data lines; thin film transistors each formed at each intersec-
tion of the gate line and the data line; pixel electrodes each
formed on each pixel area to be connected to the thin film
transistor, wherein the gate lines are formed from a disposed
material of a first and second metal layer, and wherein the first
metal layer of the gate line is extended on the pixel area.

In the array substrate according to one embodiment, the
first metal layer of the gate line is an oxidized metal layer.

In the array substrate according to one embodiment, the
first metal layer of the gate line is formed from any one of a
titanium oxide and an indium zinc oxide.

In the array substrate according to one embodiment, the
first metal layer of the gate line is below 50 A in the thickness.

In the array substrate according to one embodiment, the
second metal layer of the gate line is formed from any one of
a copper and an aluminum.

In the array substrate according to one embodiment, the
first metal layer of the gate line extended on the pixel area
forms a first electrode of a storage capacitor.

In the array substrate according to one embodiment, the
thin film transistor includes: a gate electrode connected to the
gate line; an active layer formed on a gate insulating film over
the gate electrode; a source electrode formed on the active
layer and connected to the data line; and a drain electrode
formed on the active layer with a constant distance from the
source electrode and connected to the pixel electrode,
wherein the data line, the source electrode and the drain
electrode are formed from a disposed material of a third metal
layer and a fourth metal layer.

In the array substrate according to one embodiment, the
third metal layer is an oxidized metal layer.

In the array substrate according to one embodiment, the
third metal layer is any one of a titanium oxide and an indium
zine oxide.

In the array substrate according to one embodiment, the
third metal layer is below 50 A in the thickness.

In the array substrate according to one embodiment, the
third metal layer has a extending part on the pixel, the extend-
ing part overlapping the extending part of the first metal layer
with the gate insulating film therebetween and forming a
second electrode of the storage capacitor.

Inthe array substrate according to one embodiment, further
comprises an insulating film between the second electrode of
the storage capacitor and the pixel electrode, wherein the
second electrode of the storage capacitor are electrically con-
nected to the pixel electrode through a contact hole formed in
the insulating film over the gate line.

In the array substrate according to one embodiment, the
storage capacitor formed by the extending parts of the first
and third metal layers has the capacitance of above 100 times
in opposition to a parasitic capacitor between the gate elec-
trode and the source electrode of the thin film transistor.

A method of fabricating a array substrate of a liquid crystal
display according to another aspect of the present invention
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includes steps of depositing a first metal layer on a substrate;
forming an oxidized metal layer by oxidizing the first metal
layer; depositing a second metal layer on the oxidized metal
layer; forming a photo-resist layer on the second metal layer;
patterning the photo-resist layer into a first region with the
photo-resist of a first thickness, a second region with the
photo-resist of a second thickness and a third region without
the photo-resist; etching simultaneously the oxidized metal
layer and the second metal layer in the third region; etching
the second metal layer in the first region to produce a first
metal portion of the oxidized metal layer and a second metal
portion having the oxidized and the second metal layers.

In the array substrate according to one embodiment, the
oxidized metal layer includes any one of a titanium oxide and
an indium zinc oxide.

In the array substrate according to one embodiment, the
oxidized metal layer is below 50 A in the thickness.

In the array substrate according to one embodiment, the
second metal layer includes at least one of a copper and an
aluminum.

In the array substrate according to one embodiment, the
second metal portion is used for a gate line and a gate elec-
trode.

In the array substrate according to one embodiment, the
first metal portion is used for an electrode of a storage capaci-
tor.

In the array substrate according to one embodiment, the
second metal portion is used for a data line, a source electrode
and a drain electrode.

In the array substrate according to one embodiment, the
patterning of the photo-resist layer into the first to third
regions employs a diffractive mask.

In the array substrate according to one embodiment, the
photo-resist layer of the first region corresponds to a thickness
of 10~50% in opposition to that of the second region.

Inthe array substrate according to one embodiment, further
comprises an ashing for removing the photo-resist resident on
the first region after the etching of the oxidized metal layer
and the second metal layer.

In the array substrate according to one embodiment, the
forming of the oxidized metal layer includes a exposing of the
first metal layer to an O, plasma.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects of the invention will be apparent
from the following detailed description of the embodiments
of the present invention with reference to the accompanying
drawings, in which:

FIG. 1is a plan view of an array substrate of a liquid crystal
display according to a conventional technique;

FIG. 2 is a sectional view ofthe array substrate of the liquid
crystal display taken along the line “A-A" shown in FIG. 1,

FIGS. 3 to 8 are sectional views representing by steps a
conventional fabricating method of the array substrate of the
liquid crystal display shown in FIG. 2;

FIG. 9 is a plan view of an array substrate of a liquid crystal
display according to an embodiment of the present invention;

FIG. 10 is a sectional view of the array substrate of the
liquid crystal display taken along the line “B-B"™ shown in
FIG. 9;

FIGS. 11 to 25 are sectional views representing processing
steps of a fabricating method of the array substrate of the
liquid crystal display shown in FIG. 10 according to an
embodiment of the present invention; and
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FIG. 26 is a graph showing an example of the relation of
capacitance of a capacitor and AQ according to the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

With reference to FIGS. 9 to 26, preferred embodiments of
the present invention are explained as follows.

Referring to FIGS. 9 and 10, a lower substrate 41 of aliquid
crystal display according to an embodiment of the present
invention includes a TFT 58 located at the intersection of a
dataline 54 and a gate line 457, a pixel electrode 71 connected
to a drain electrode 55 of the TFT 58, and a storage capacitor
56 located at the overlapping area of the pixel electrode 71
and a previous gate line 45»1.

The TFT 58 includes a gate electrode 43 connected to a gate
line 45n, a source electrode 53 connected to the data line 54,
and a drain electrode 55 connected to the pixel electrode 71
through a first contact hole 60a. The TFT 58 further includes
a gate insulating film 47 for insulating the gate electrode 43
from the source and drain electrodes 53 and 55, and semicon-
ductor layers 49 and 51 for defining a channel between the
source electrode 53 and the drain electrode 55 by a gate
voltage applied to the gate electrode 43. The TFT 58 responds
to a gate signal from the gate line 45# to selectively apply a
data signal from the data line 54 to the pixel electrode 71.

The pixel electrode 71 is positioned at a cell area divided by
the data line 54 and the gate line 45# and is made of, e.g., a
transparent conductive material having a high light transmis-
sivity such as indium tin oxide ITO, etc. The pixel electrode
71 is formed on an organic insulating film 69 spread on the
entire surface of the lower substrate 41, is electrically con-
nected to the drain electrode 55 through the first contact hole
60a which is formed through the organic insulating film 69,
and is electrically connected to a second storage electrode 67
through a second contact hole 605. Such a pixel electrode 71
generates a potential difference from a common transparent
electrode (not shown) provided at an upper substrate (not
shown) by a data signal applied via the TFT 58. By this
potential difference, a liquid crystal positioned between the
lower substrate 41 and the upper substrate rotates due to its
dielectric anisotropy. In other words, the liquid crystal display
changes the molecular arrangement of the liquid crystal by
pixels in accordance with the voltage applied by the pixels, to
display pictures, images or any other displayable entity.

FIGS. 11 to 25 are sectional views representing processing
steps of a fabricating method of a liquid crystal display shown
in FIG. 10 according to an embodiment of the present inven-
tion.

Referring to FIG. 11, a first oxidized metal layer 434 is
formed on the substrate 41. In this step, the first oxidized
metal layer 43q is formed by depositing titanium Ti or the like
with the thickness of around 50 A using a deposition method
such as a sputtering method, etc., and then making it react
withoxygen O, ina plasma state. As a result, the first oxidized
metal layer 43¢ made of a transparent conductive material
such as titanium oxide TiO_, ITO, etc. is produced.

Referring to FIG. 12, a first metal layer 435 and a photo-
resist 42 are formed on the first oxidized metal layer 43a. A
diffractive mask 40 having a shielding part 40q, a transmis-
sion part 406 and a diffraction part 40¢ is arranged over the
upper part of the photoresist 42.

Particularly, copper Cu, aluminum Al, or any other suitable
metal material is deposited on the first oxidized metal layer
43a by a deposition method such as sputtering, etc. to form
the first metal layer 43b. The shielding parts 40a of the dif-
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fractive mask 40 correspond respectively to the gate electrode
43 of the TFT 58 and the gate line 45 being a part of the
storage capacitor to be defined later. The diffraction part 40c¢
corresponds to the area where a first storage electrode 66 is to
be formed. The transmission part 405 corresponds to the other
areas. The shielding part 40a of the diffractive mask 40 shuts
off UV light, the transmission part 405 transmits the UV light,
and the diffractive part 40c transmits around 10-50% of the
UV light.

Subsequently, a photoresist pattern 44 is formed on the first
metal layer 435 as shown in FIG. 13. The photoresist pattern
44 is formed by developing the photoresist 42 with a devel-
oping solution such as alkaline aqueous solution, etc. In the
step, the photoresist pattern 44 with its original thickness
(before patterning) is formed at an area corresponding to the
shielding part 40a of the diffractive mask 40. The photoresist
pattern 44 with the thickness of around 10~50% of’its original
thickness, is formed at an area corresponding to the diffrac-
tion part 40¢ of the mask 40. The photoresist pattern 44 is
eliminated at an area corresponding to the transmission part
405 of the mask 40 to expose portions of the first metal layer
43b.

Then, the first metal layer 435 and the first oxidized metal
layer 43a on the substrate 41 are patterned as shown in FIG.
14. Portions of the first oxidized metal layer 43a and the first
metal layer 435 corresponding to the photoresist pattern 44
remain by a wet etching process. As a result, a gate electrode
43 and a gate line corresponding to the shield parts 40a of the
mask 40 are defined.

Referring to FIG. 15, the portion of the photoresist pattern
44 with the thickness of around 10~50% of its original thick-
ness is removed by an ashing process or any other suitable
process. Then, the exposed portion of the first metal layer 435
is selectively etched. Accordingly, the portion of the first
oxidized metal layer 43a corresponding to the diffraction part
40¢ of the diffractive mask 40 extends or is connected to the
gate line 45, and is exposed. As discussed above, portions of
the first oxidized metal layer 434 and the first metal layer 435
become the gate electrode 43 of the TFT 58. The portion of the
first oxidized metal layer 43a extended to the pixel area
becomes the first storage electrode 66. Then, all the photore-
sist pattern 44 on the gate electrode 43 and the gate line 45 is
eliminated as illustrated in FIG. 16.

Referring to FIG. 17, a gate insulating film 47, an active
layer 49 and an ochmic contact layer 51 are formed on the gate
electrode 43 and the gate line 45. This step can be imple-
mented as follows.

Silicon nitride SiO, or silicon oxide SiO, is entirely depos-
itedby a PECVD technique in the manner of covering the gate
electrode 43 and the gate line 45 to form the gate insulating
film 47. Two semiconductor layers are deposited on the gate
insulating film 47 and then patterned to form the active layer
49 and the ohmic contact layer 51. Herein, the active layer 49
is formed of amorphous silicon that is not doped with impu-
rities. The ohmic contact layer 51 is formed of amorphous
silicon that is extensively doped with impurities of N type or
P type.

Referring to FIG. 18, a second oxidized metal layer 53a is
formed on the gate insulating film 47 and the ohmic contact
layer 51. The second oxidized metal layer 534 is formed by a
deposition method such as sputtering, etc. Particularly, the
second oxidized metal layer 53a is formed by depositing
titanium Ti with the thickness of around 50 A, and then
making it react with oxygen O, in a plasma state. As a result,
the second oxidized metal layer 53¢ made of a transparent
conductive material such as titanium oxide TiO, or ITO is
produced.
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Referring to FIG. 19, a second metal layer 535 and a
photoresist 63 are formed on the second oxidized metal layer
53a. A diffractive mask 50 having a shielding part 50q, a
transmission part 505 and a diffraction part 50c¢ is arranged
over the upper part of the photoresist 63.

More specifically, copper Cu, aluminum Al or any other
suitable metal material is deposited by a deposition method
such as sputtering, etc. to form the second metal layer 534 on
the second oxidized metal layer 53a. The photoresist 63 is
formed after entirely depositing the second metal layer 53
on the second oxidized metal layer 53¢. The shielding part
50a of the diffractive mask 50 is formed at an area corre-
sponding to the source electrode 53 and the drain electrode 55
of the TFT to be defined later. The diffraction part 50¢ is
formed at an area where a second storage electrode 67 is to be
formed. The transmission parts 505 are formed at all the other
areas. The shielding part 50a of the diffractive mask 50 shuts
off UV light, the transmission part 505 transmits the UV light,
and the diffractive part 50¢ transmits around 10~50% of the
UV light.

Referring to FIG. 20, a photoresist pattern 65 is formed on
the second metal layer 53b. The photoresist pattern 65 is
formed by developing the photoresist 63 with a developing
solution such as an alkaline aqueous solution, etc. The pho-
toresist pattern 65 having its original thickness (before pat-
terning), is formed at an area corresponding to the shielding
part 50a of the diffractive mask 50. The photoresist pattern 65
that has the thickness of 10~50% of its original thickness, is
formed at an area corresponding to the diffraction part 50c.
The photoresist pattern 65 is eliminated at areas correspond-
ing to the transmission parts 505 to expose parts of the gate
insulating film 47.

Then, the second metal layer 534 and the second oxidized
metal layer 53a on the ohmic contact layer 51 and the gate
insulating film 47 are patterned such that portions of the gate
insulating film are exposed. The second oxidized metal layer
53a and the second metal layer 534 only remain at the area
corresponding to the photoresist pattern 65 by a wet etching
process.

Thereafter, the portion of the photoresist pattern 65 with
the thickness of 10~50% of its original thickness is elimi-
nated by an ashing process or any other suitable process.
Then, the exposed portion of the second metal layer 535 is
selectively etched to expose the portion of the second oxi-
dized metal layer 53a corresponding to the diffraction part
50c¢ of the diffractive mask 50. Herein, this part of the second
oxidized metal layer 53a becomes the second storage elec-
trode 67.

Subsequently, the photoresist pattern 65 on the second
metal layer 535 is eliminated as illustrated in FIG. 22.

Then there are formed the source electrode 53 and the drain
electrode 55 as shown in FIG. 23. In this step, the second
oxidized metal layer 53a and the second metal layer 535 of
the TFT 58 over the gate electrode 43 are patterned to form the
source electrode 53 and the drain electrode 55. The ohmic
contact layer 51 at an area corresponding to the gate electrode
43 is patterned to expose a part of the active layer 49. The area
corresponding to the gate electrode 43 between the source
electrode 53 and the drain electrode 55 becomes a channel in
the active layer 49.

Referring to FIG. 24, an organic insulating film 69 is
formed and the first contact hole 60a and the second contact
hole 604 are formed through the organic insulating film 69.
Particularly, the organic insulating film 69 is formed by
depositing an insulating material in the manner of covering
the source electrode 53, the drain electrode 55 and the second
storage electrode 67. The insulating material is deposited and
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then patterned to form the first contact hole 60a and the
second contact hole 605 through the organic insulating film
69. The organic insulating film 69 is formed of an organic
insulating material with a small dielectric constant such as
acrylic organic compound, Teflon, benzocyclobutene BCB,
Cytop, perfluorocyclobutane PFCB, etc.

After that, a pixel electrode 71 is formed on the organic
insulating film 69 and in the first and second contact holes 60a
and 605 as shown in FIG. 25. Particularly, the pixel electrode
71 is formed by depositing a transparent conductive material
on the organic insulating film 69 and then patterning it. The
pixel electrode 71 is electrically in contact with the drain
electrode 55 through the first contact hole 60a. The pixel
electrode is formed of any one of ITO, 1ZO or ITZO.

FIG. 26 1s a graph showing the relation of a capacitance Cst
of a storage capacitor (e.g., formed by the organic insulating
film 69 and the first and second storage electrodes 66 and 67)
and a fluctuating voltage difference AQ according to an
embodiment of the present invention.

The fluctuating voltage difference AQ is defined by the
following FORMULA (2).

AQ=ATD 1 =AVD iy 2
Herein, AQ is defined as the difference between the maxi-
mum value and the minimum value of the fluctuating voltage
AVp which is the difference ofthe voltage decreased upon its
driving in relation to the voltage accumulated to the storage
capacitor.

Referring to the graph shown in FIG. 26, if the area of the
storage capacitor gets bigger, the capacitance Cst of the stor-
age capacitor increases. Also, if the value of AQ gets smaller,
the capacitance Cst of the storage capacitor increases. [n one
example, when the value of AQ is about 40 mV in the LCD of
the present invention, the capacitance Cst of the storage
capacitor is around 200 pF. In this case, the process deviation
is 1 pum, the parasitic capacitance Cgs is 2.03 pF, the area of
the aperture region is 2005 um?, and the capacitance Cst of the
storage capacitor is larger than 100 times the deviation value
of the parasitic capacitance Cgs.

In the present invention, if the value of AQ2 gets bigger,
residual images occur on a screen because the difference of
the maximum value and the minimum value of the fluctuating
voltage is increased. To prevent displaying of the residual
images, in accordance with one embodiment the value of AQ
should be made less than 50 mV. Thus, in the present inven-
tion, the area of'the storage capacitor is made to be big or the
value of A2 is made smaller for increasing the capacitance
Cst of the storage capacitor.

As described above, the liquid crystal display and the fab-
ricating method according to the present invention is capable
of increasing the capacitance of the storage capacitor without
decreasing an aperture ratio of the LCD, whereby flickers are
reduced or eliminated. Also, because the number of masks
being used is reduced or is not increased, the fabrication cost
can be reduced when compared with a conventional fabrica-
tion method of a liquid crystal display.

Although the present invention has been explained by the
embodiments shown in the drawings described above, it
should be understood to the ordinary skilled person in the art
that the invention is not limited to the embodiments, but rather
that various changes or modifications thereof are possible
without departing from the spirit of the invention. Accord-
ingly, the scope of the invention shall be determined only by
the appended claims and their equivalents.
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What is claimed is:

1. Anarray substrate ofa liquid crystal display, comprising:

a substrate;

a plurality of gate lines formed on the substrate, wherein
the gate lines include a first metal layer on the substrate
and a second metal layer on the first metal layer;

a plurality of data lines formed on the substrate to intersect
perpendicularly to the gate lines;

pixel areas defined by the gate lines and the data lines;

thin film transistors each formed at each intersection of the
gate line and the data line;

pixel electrodes each formed on each pixel area to be
connected to the thin film transistor; and

a plurality of storage capacitors including a first storage
electrode extending from the first metal layer and a
second storage electrode connected to the pixel elec-
trode.

2. The array substrate according to claim 1, wherein the

first metal layer of the gate line is an oxidized metal layer.

3. The array substrate according to claim 1, wherein the
first metal layer of the gate line is formed from any one of a
titanium oxide and an indium zinc oxide.

4. The array substrate according to claim 1, wherein the
first metal layer of the gate line is below 50 A in the thickness.

5. The array substrate according to claim 1, wherein the
second metal layer of the gate line is formed from any one of
a copper and an aluminum.

6. The array substrate according to claim 1, wherein the
thin film transistor includes:

a gate electrode connected to the gate line;

an active layer formed on a gate insulating film over the
gate electrode;

a source electrode formed on the active layer and con-
nected to the data line; and

a drain electrode formed on the active layer with a constant
distance from the source electrode and connected to the
pixel electrode,

wherein the data line, the source electrode and the drain
electrode are formed from a disposed material of a third
metal layer and a fourth metal layer.

7. The array substrate according to claim 6, wherein the

third metal layer is an oxidized metal layer.

8. The array substrate according to claim 6, wherein the
third metal layer is any one of a titanium oxide and an indium
zine oxide.

9. The array substrate according to claim 6, wherein the
third metal layer is below 50 A in the thickness.

10. The array substrate according to claim 1, further com-
prising an insulating film between the second electrode of the
storage capacitor and the pixel electrode,

wherein the second electrode of the storage capacitor are
electrically connected to the pixel electrode through a
contact hole formed in the insulating film over the gate
line.

11. The array substrate according to claim 1, wherein the
storage capacitor has the capacitance of above 100 times in
opposition to a parasitic capacitor between the gate electrode
and the source electrode of the thin film transistor.

12. The array substrate according to claim 1, wherein the
storage capacitors further include a insulator film between the
first storage electrode and the second storage electrode.

13. An array substrate of a display device, comprising:

a gate line having a first gate line layer on a substrate and a
second gate line layer on the first gate line layer, wherein
the first and second gate line layers are formed respec-
tively of a first oxidized metal layer and a first metal
layer;
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a first storage electrode extending from the first gate line
layer;

a second storage electrode over the gate line and the first
storage electrode;

a'TFT (thin film transistor) and a data line on the substrate;
and

a pixel electrode in electrical contact with the second stor-
age electrode.

14. The array substrate according to claim 13, wherein the
data line includes first and second data line layers respectively
formed of a second oxidized metal layer and a second metal
layer.

15. The array substrate according to claim 13, wherein the
TFT includes;

a gate electrode extending from another gate line adjacent
to the gate line having the first and second gate line
layers;

a source electrode extending from the data line; and

a drain electrode in electrical contact with the pixel elec-
trode.

16. The array substrate according to claim 15, wherein the
gate electrode includes first and second gate electrode layers
respectively formed of the first oxidized metal layer and the
first metal layer.

17. The array substrate according to claim 15, wherein at
least one of the source and drain electrodes includes first and

12

second electrode layers respectively formed of a second oxi-
dized metal layer and a second metal layer.
18. A display device comprising:
a first gate line on a substrate, a second gate line on the first
5 gate line and a data line crossing the first and second gate
lines;
a TFT (thin film transistor) at an intersection area of the
first gate line and the data line;
a pixel electrode connected to the TFT; and
a first storage electrode extending from the first gate line,
wherein the first and second gate lines include first and
second line layers respectively formed of an oxidized
metal layer and a metal layer.
19. The display device according to claim 18, wherein the
15 TFT include:
a gate electrode extending from the first gate line;
a source electrode extending from the data line; and
a drain electrode in contact with the pixel electrode,
wherein at least one of the gate, source and drain electrodes
includes first and second electrode layers respectively
formed of an oxidized metal layer and a metal layer.
20. The display device according to claim 18, further com-
prising:
asecond storage electrode over the second gate line and the
first storage electrode, and in contact with the pixel
electrode.
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