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THIN FILMITRANSISTOR SUBSTRATE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This is a divisional application of application Ser. No. 
09/391,454, filed Sep. 8, 1999 now U.S. Pat. No. 6,339,230 
which is a continuation application of application Ser. No. 
08/754,644, filed Nov. 21, 1996 now U.S. Pat. No. 6,008, 
065, which is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

The present invention relates to a method for manufactur 
ing a liquid crystal display. More particularly, present inven 
tion relates to an improved method for manufacturing a thin 
film transistor-liquid crystal display which reduces the num 
ber of photolithography processes that must be performed. 
A thin film transistor LCD (“TFT-LCD), which uses the 

thin film transistor as the active device, has various advan 
tages over other LCDs. These advantages include low power 
consumption, low drive Voltage, a thinness, and lightness of 
weight, among others. 

Since the thin film transistor (“TFT) is significantly thin 
ner than a conventional transistor, the process of manufactur 
ing a TFT is complicated, resulting in low productivity and 
high manufacturing costs. In particular, since a mask is used 
in every step for manufacturing a TFT, at least seven masks 
are required. Therefore, various methods for increasing pro 
ductivity of the TFT and lowering the manufacturing costs 
have been studied. In particular, a method for reducing the 
number of the masks used during the manufacturing process 
has been widely researched. 

FIGS. 1 to 5 are sectional views for explaining a conven 
tional method for manufacturing an LCD, as disclosed in 
U.S. Pat. No. 5,054,887. 

In the drawings, reference characters 'A' and “B” denote 
a TFT area and a pad area, respectively. Referring to FIG. 1, 
after forming a first metal film by depositing pure Al on a 
transparent Substrate 2, gate patterns 4 and 4a are formed out 
of the first metal film by performing a first photolithography 
on the first metal film. The gate patterns are then used as a 
gate electrode 4 in the TFT area and as a gate pad 4a in the 
pad area. 
As shown in FIG. 2, after forming by general photolithog 

raphy a second photoresist pattern (not shown) that covers a 
portion of the pad area, an anodized film 6 is formed by 
oxidizing the first metal film using the photoresist pattern as 
an anti-oxidation film. The anodized film 6 is then formed on 
the entire surface of the gate electrode 4 formed in the TFT 
area, and on a portion of the gate pad 4a in the pad area. 

Referring to FIG. 3, an insulating film 8 is formed by 
depositing a layer Such as a nitride film over the anodized 
film 6. A semiconductor film is then formed by subsequently 
depositing an amorphous silicon film 10 and an amorphous 
silicon film 12 doped with impurities on the entire surface of 
the substrate 2 on which the insulating film 8 is formed. A 
semiconductor film pattern 10 and 12 to be used as an active 
portion is then formed in the TFT area by performing a third 
photolithography on the semiconductor film. 
As shown in FIG. 4, a fourth photoresist pattern (not 

shown) is then formed that exposes a portion of the gate pad 
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2 
4a formed in the pad area by performing a fourth photoli 
thography on the entire surface of the substrate 2 on which 
the semiconductor film pattern is formed. Then, a contact 
hole is then formed in the insulating film 8, which contact 
hole exposes a portion of the gate pad 4a. The contact hole is 
formed by etching the insulating film 8 using the fourth pho 
toresist pattern as a mask. A source electrode 14a and a drain 
electrode 14b are then formed in the TFT area by depositing 
a chromium (“Cr') film on the entire surface of the substrate 
having the contact hole and performing a fifth photolithogra 
phy on the Cr film. In the pad area, a pad electrode 14c 
connected to the gate pad 4a through the contact hole is 
formed. At this time, the impurity doped-amorphous silicon 
film 12 on the upper portion of the gate electrode 4 formed in 
the TFT area during the photolithography process is partially 
etched, thus exposing a portion of the amorphous silicon 
film 10. 

Referring to FIG. 5, a protection film 16 is then formed by 
depositing an oxide film over the entire surface of the sub 
strate 2 on which the source electrode 14a, the drain elec 
trode 14b and the pad electrode 14c are formed. Then, con 
tact holes are formed that expose a portion of the drain 
electrode 14b of the TFT area and a portion of the pad elec 
trode 14c of the pad area. The contact holes are formed by 
performing a sixth photolithography on the protection film 
16. 

Subsequently, pixel electrodes 18 and 18a are formed by 
depositing indium tin oxide ("ITO), a transparent conduc 
tive material, over the entire surface of the substrate, includ 
ing the contact hole, and performing a seventh photolithog 
raphy process on the resultant ITO film. As a result of this 
seventh lithography, the drain electrode 14b and the pixel 
electrode 18 are connected in the TFT area, and the pad 
electrode 14c and the pixel electrode 18a are connected in 
the pad area. 

According to the conventional method for manufacturing 
the LCD, pure aluminum (A1) is used as the gate electrode 
material to lower the resistance of a gate line. An anodizing 
process is therefore required to prevent a hillock caused by 
the Al. This additional anodizing step complicates the manu 
facturing process, reduces productivity, and increases manu 
facturing costs. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
improved method for manufacturing a liquid crystal display 
in which manufacturing costs are reduced and productivity 
increased by reducing the number of photolithography pro 
cesses performed. 

It is another object of the present invention to provide a 
method for manufacturing a liquid crystal display by which 
it is possible to prevent the deterioration of device character 
istics by preventing the generation of an undercut in a gate 
electrode. 
To achieve the above objects, there is provided an 

improved method for manufacturing a liquid crystal display 
according to the present invention, comprising the steps of 
forming a gate electrode and a gate pad by a first photoli 
thography process by sequentially depositing a first metal 
film and a second metal film over a substrate of a TFT area 
and a pad area, respectively; forming an insulating film over 
the entire surface of the substrate on which the gate electrode 
and the gate pad are formed; forming a semiconductor film 
pattern over the insulating film of the TFT area using a sec 
ond photolithography process; forming a source electrode 
and a drain electrode in the TFT area using a third photoli 
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thography process, the Source electrode and the drain elec 
trode comprising a third metal film; forming a protection 
film pattern over the substrate on which the source electrode 
and the drain electrode are formed using a fourth photoli 
thography process, the protection film pattern exposing a 
portion of the drain electrode and a portion of the gate pad; 
and forming a pixel electrode over the substrate on which the 
protection film pattern is formed using a fifth photolithogra 
phy process, the pixel electrode being connected to the drain 
electrode and the gate pad. 
The first metal film preferably comprises one of alumi 

num or an aluminum alloy and the second metal film com 
prises a refractory metal. More specifically, the second metal 
film preferably comprises a metal selected from the group 
consisting of Cr, Ta, Mo, and Ti. 
The step of forming the gate electrode includes the steps 

of forming the first metal film and the second metal film over 
a Substrate in the described order; forming a photoresist pat 
tern over a portion of the second metal film, etching the 
second metal film using the photoresist pattern as a mask: 
reflowing the photoresist pattern; etching the first metal film 
using the reflowed photoresist pattern as a mask; and remov 
ing the reflowed photoresist pattern. The step of reflowing 
the photoresist pattern may be performed in multiple steps. 

The step of forming the gate electrode preferably includes 
the steps of forming the first metal film and the second metal 
film on the substrate in the described order; forming a pho 
toresist pattern on a portion of the second metal film, etching 
the second metal film by etching using the photoresist pat 
tern as a mask; and etching the first metal film. The etching 
of the second metal film may be either a wet or dry etch and 
a step of baking the photoresist pattern may be included after 
the step of etching the second metal film. 

The step of forming the gate electrode preferably includes 
the steps of forming the first metal film and the second metal 
film on a Substrate; forming a photoresist pattern on a por 
tion of the second metal film; etching the second metal film 
using the photoresist pattern as a mask, etching the first 
metal film using the patterned second metal film; and 
re-etching the patterned second metal film. A step of baking 
the photoresist pattern may be included prior to the step of 
etching the first metal film after the step of etching the sec 
ond metal film. 

According to the present invention, it is possible to pre 
vent a battery effect and a hillock caused by directly contact 
of Al to the ITO by forming the gate electrode in a double 
structure of Al or an Al alloy and a refractory metal film. 
Also, it is possible to omit the anodizing process and to 
simultaneously etch the insulating layer and the protection 
film due to a capping film, thus reducing the number of the 
photolithography processes. Also, since it is possible to form 
the first metal film larger than or identical to the second 
metal film, an undercut is not generated in the gate electrode. 
Therefore, it is possible to prevent the deterioration of insu 
lation characteristics due to poor step coverage during depo 
sition of the insulating film after forming the gate electrode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantages of the present invention 
will become more apparent by describing in detail a pre 
ferred embodiment thereof with reference to the attached 
drawings in which: 

FIGS. 1 through 5 are sectional views illustrating a 
method for manufacturing liquid crystal display according to 
a conventional method; 

FIG. 6 is a schematic plan view of the mask patterns used 
for manufacturing a liquid crystal display according to first 
through fourth preferred embodiments of the present inven 
tion; 
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4 
FIGS. 7 through 11 are sectional views illustrating a 

method for manufacturing a liquid crystal display according 
to a first preferred embodiment of the present invention; 

FIG. 12 is a sectional view showing generation of an 
undercut in a gate electrode; 

FIGS. 13 through 16 are sectional views illustrating a 
method for manufacturing a liquid crystal display according 
to a second preferred embodiment of the present invention; 

FIGS. 17 through 19 are sectional views illustrating a 
method for manufacturing a liquid crystal display according 
to a third preferred embodiment of the present invention; and 

FIGS. 20 through 23 are sectional views illustrating a 
method for manufacturing a liquid crystal display according 
to a fourth preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 6 is a schematic plan view of the mask patterns used 
for manufacturing a liquid crystal display according to the 
present invention, in which reference numeral 100 denotes a 
mask pattern for forming a gateline; reference numeral 105 
denotes a mask pattern for forming a gate pad; reference 
numeral 110 denotes a mask pattern for forming a data line, 
reference numeral 115 denotes a mask pattern for forming a 
data pad; reference numeral 120 denotes a mask pattern for 
forming a semiconductor film; reference numeral 130 
denotes a mask pattern for forming a source electrode/drain 
electrode: reference numeral 140 denotes a mask pattern for 
forming a contact hole for connecting a pixel electrode to the 
drain electrode in the TFT area; reference numeral 145 
denotes a mask pattern for forming a contact hole for con 
necting a gate pad in the pad area to the pixel electrode: 
reference numeral 150 denotes a mask pattern for forming a 
pixel electrode in the TFT area; and reference numeral 155 
denotes a mask pattern for forming a pixel electrode in the 
pad portion. 

Referring to FIG. 6, the gate line 100 is arranged 
horizontally, and the data line 110 is arranged perpendicular 
to the gate line. The plurality of gate lines 100 and data lines 
110 in the device are arranged together in a matrix pattern. 
The gate pad 105 is provided at the end portion of the gate 
line 100, and the data pad 115 is provided at the end portion 
of the data line 110. Pixel portions are respectively arranged 
in the matrix pattern in the portion bounded by the two adja 
cent gate lines and the data line. The gate electrodes of the 
respective TFTs are formed so as to protrude into the pixel 
portions from the respective gate lines. The semiconductor 
film 120 is formed between the drain electrodes and the gate 
electrodes of the respective TFTs. The source electrodes of 
the TFTs are formed in protruding portions from the data 
line 110. The pixel electrodes 150 comprise transparent ITO 
and are formed in the respective pixel portions. 

FIGS. 7 through 11 are sectional views for explaining a 
method for manufacturing a liquid crystal display according 
to a first preferred embodiment of the present invention. Ref 
erence character “C” represents the TFT area, which is a 
sectional view taken along I-I" of FIG. 6, and reference char 
acter “D” represents the pad area, which is a sectional view 
taken along II-II of FIG. 6. 

FIG. 7 shows the steps for forming the gate electrode, in 
which a first metal film 22 is formed by depositing an A1 or 
an Al-alloy film to a thickness of 2,000-4,000 A over a 
transparent substrate 20. A second metal film 24 is then 
formed by depositing a refractory metal film to a thickness 
500-2,000 A over the first metal film. Gate patterns are then 
formed in the TFT area and the pad area by performing a first 
photolithography on the first and the second metal films 22 
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and 24. The gate patterns are used as a gate electrode in the 
TFT area and as a gate pad in the pad area. The first and the 
second metal films are then wet or dry etched using a mask. 
The first metal film 22 is preferably formed of Al or an 

Al-alloy such as Al Nd or Al Ta. It is possible to lower 
the resistance of the gate line and to prevent generation of a 
hillock when the gate electrode is formed of the Al alloy. The 
second metal film 24 is preferably formed of one refractory 
metal selected from the group consisting of Cr, Ta, Mo, and 
Ti. The second metal film acts as a capping film to prevent 
the Al alloy from contacting the ITO film to be formed in a 
Subsequent process. Because a capping film is formed on the 
Al or Al-alloy, a high temperature oxidation process and a 
photolithography process for forming an oxidized film are 
not required. Also, since the second metal film 24 does not 
include Al, no battery effect is generated, even though the 
second metal film 24 directly contacts the ITO film formed 
in a Subsequent process. 

FIG. 8 shows the steps for forming a semiconductor film 
pattern, in which an insulating film 26 is formed by deposit 
ing a nitride film to a thickness of about 4,000 A over the 
entire Surface of the Substrate on which a gate pattern is 
formed. A semiconductor film preferably comprised of an 
amorphous silicon film 28 and an impurity doped 
amorphous silicon film 30 is formed to a thickness of 
1,000-2,000 A and a thickness of 500 A, respectively, on the 
insulating layer 26. A semiconductor film pattern to be used 
as an active area is then formed in the TFT area by perform 
ing a second photolithography on the semiconductor film. 

FIG. 9 shows the steps for forming a source electrode and 
a drain electrode. A third metal film is formed by depositing 
a Cr film to a thickness of 1,000-2,000 A over the entire 
surface of the substrate 20 on which the semiconductor film 
pattern is formed. The third metal film is preferably depos 
ited using a sputtering method. A source electrode 32a and a 
drain electrode 32b are then formed in the TFT area by per 
forming a third photolithography on the third metal film. 

FIG. 10 shows the steps for forming a protection film 
pattern. The protection film 34 is formed by depositing an 
insulating material e.g., an oxide film to a thickness of 
1,000-3,000 A over the entire surface of the substrate on 
which the source electrode 32a and the drain electrode 32b 
are formed. A protection film pattern 34 is formed by per 
forming a fourth photolithography on the protection film. 
The protection film pattern 34 exposes a portion of the drain 
electrode 32b and a portion of the gate electrode 22 and 24 
formed in the pad area, i.e., a gate pad. The protection film 
34 and the insulating film 26 in the pad area over the gate pad 
are simultaneously etched to expose a portion of the capping 
film 24. 

FIG. 11 shows the steps for forming a pixel electrode. 
After forming the ITO film, a transparent conductive film, by 
a sputtering method over the entire surface of the substrate 
on which the protection film pattern is formed, pixel elec 
trodes 36 and 36a are formed in the TFT area and the pad 
area by performing a fifth photolithography on the ITO film. 
As a result, the pixel electrode 36 and the drain electrode 32b 
are connected in the TFT area and the pixel electrode 36a, 
and the gate pad 22 and 24 are connected in the pad area. 
The method for forming a liquid crystal display according 

to a first embodiment of the present invention prevents the 
occurrence of a battery effect and prevents the formation of 
an Al hillock caused by contact of Al to the ITO. This 
method achieves these goals by forming a gate electrode 
using Al or an Al-alloy and by forming the capping film on 
the gate electrode using a refractory metal. The method of 
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6 
the first preferred embodiment also makes it possible to 
reduce the number of photolithography processes by omit 
ting the anodizing process and simultaneously forming the 
contact on the insulating film and the protection film. 
The first metal film 22 and the second metal film 24 which 

comprise the gate electrode in the first embodiment of the 
present invention are etched using only one mask. As a result 
of this use of a single mask, an undercut may be generated in 
the gate electrode as shown in FIG. 12. As a result, step 
coverage becomes poor in a Subsequent insulating film 
depositing process, thus creating a risk of deteriorating insu 
lation characteristics. In the second through fourth embodi 
ments of the present invention, a method for preventing the 
generation of the undercut in the gate electrode is provided. 

FIGS. 13 through 16 are sectional views illustrating a 
method for manufacturing a liquid crystal display according 
to a second preferred embodiment of the present invention. 
The initial steps of the process, through the step of forming 
the gate electrode, are shown. All Subsequent steps are simi 
lar to those shown for the first preferred embodiment in 
FIGS 8 to 11. 

FIG. 13 shows the step of forming the conductive films for 
the gate electrode. Initially, a first metal film 42 is formed by 
depositing an Al film or an Al-alloy film on a transparent 
substrate 40 to a thickness of 2,000-4,000 A. A second 
metal film 44, used as a capping film, is then formed by 
depositing a refractory metal, such as Cr, Ta, Mo, or Ti, 
preferably Cr, over the first metal film 42. In this process, 
Al-Nd or Al Ta may be used for the Al-alloy film. 

FIG. 14 shows the step of forming a photoresist pattern 
46. A photoresist pattern 46 is formed by coating photoresist 
over the second metal film 44 and by exposing and develop 
ing the photoresist. The second metal film 44 is then etched 
using the photoresist pattern 46 as a mask. An undercut is 
generated in the second metal film 44 during this etching 
process by sufficiently overetching the second metal film 44. 

FIG. 15 shows the step of reflowing the photoresist 46. 
The substrate is heated to a temperature above 100° C. to 
reflow the photoresist 46. A multiple-step heat treatment 
may be performed on the substrate to improve the reflow 
characteristic of the photoresist 46. As a result of the reflow 
ing process, the reflowed photoresist 46a completely covers 
the patterned second metal film 44. 

FIG. 16 shows the steps of forming the gate electrode. 
First, the first metal film 42 is etched using the reflowed 
photoresist pattern 46a of FIG. 15 as a mask, after which the 
reflowed photoresist 46a is removed. Since the etched first 
metal film 42 is now wider than the second metal film 44 by 
the thickness of the reflowed photoresist 46a of FIG. 15, the 
step coverage of the insulating film is favorable in a Subse 
quent insulating film depositing step. In order to prevent the 
first metal film 42 from contacting the ITO formed in a sub 
sequent process, it is preferable to control the thickness and 
the size of the photoresist pattern to make the patterned sec 
ond metal film 44 larger than the contact hole for connecting 
the ITO and the gate pad. 

FIGS. 17 through 19 are sectional views for explaining a 
method for manufacturing a liquid crystal display according 
to a third preferred embodiment of the present invention. 
The initial steps of the process, through the step of forming 
the gate electrode, are shown. All Subsequent steps are simi 
lar to those shown for the first preferred embodiment in 
FIGS 8 to 11. 

FIG. 17 shows the step of forming conductive films 52 
and 54 for the gate electrode and a photoresist pattern 56. 
These steps are identical to the steps described with refer 
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ence to FIG. 13 for the second preferred embodiment of the 
present invention. 

FIG. 18 shows the step of patterning the second metal film 
54. In this step, the second metal film 54 is wet or dry etched 
using the photoresist pattern 56 of FIG. 17 as a mask. The 
photoresist pattern may then be removed, or it may remain 
until after the first metal film 52 is etched. 

If the second metal film 54 is wet etched in this step, an 
undercut may be generated to narrow the width of the first 
metal film 52. In this case, if the photoresist pattern is not 
removed, baking may be performed on the photoresist pat 
tern to prevent lifting of the photoresist pattern. 

FIG. 19 shows the step of forming the gate electrode by 
etching the first metal film 52 using the patterned second 
metal film 54 as a mask. If the photoresist pattern 56 is not 
removed in the previous step, the photoresist pattern 56 can 
be used as a mask and it can be removed after etching the 
first metal film 52. 

FIGS. 20 through 23 are sectional views for explaining a 
method for manufacturing a liquid crystal display according 
to a fourth preferred embodiment of the present invention. 
The initial steps of the process, through the step of forming 
the gate electrode, are shown. All Subsequent steps are simi 
lar to those shown for the first preferred embodiment in 
FIGS 8 to 11. 

FIG. 20 shows the steps of forming conductive films 62 
and 64 for the gate electrode and a photoresist pattern 66. 
These steps are identical to the steps described with refer 
ence to FIG. 13 and 17 for the second and third preferred 
embodiments of the present invention. 

FIG. 21 shows the step of etching the second metal film, in 
which the second metal film 64 is wet etched using the pho 
toresist pattern 66 as a mask. At this time, the second metal 
film 64 is Sufficiently etched so as to generate an undercut. 

FIG. 22 shows the step of etching the first metal film 62. 
In this step an undercut is formed in the gate electrode as 
shown in FIG. 12 when the first metal film 62 is wet etched 
using the patterned second metal film 64 as a mask. 

FIG. 23 shows the step of re-etching the second metal 
film, in which the width of the lower portion of the first 
metal film 62 becomes wider than that of the second metal 
film 64 after the patterned second metal film 64 is re-etched. 
As a result of this re-etching, the undercut of the gate elec 
trode is removed. To avoid lifting of the photoresist pattern 
66 when etching the first metal film 62 or when re-etching 
the second metal film 64, baking may be performed on the 
second metal film 64 after performing the first etching on the 
second metal film 64. 

According to the above-mentioned preferred methods for 
manufacturing the liquid crystal display according to the 
present invention, the gate electrode is formed in a two 
layered-structure of Al or Al-alloy and a refractory metal. 
Therefore, it is possible to prevent a battery effect caused by 
directly contacting the Al to the ITO and it is also possible to 
prevent the generation of a hillock of the Al due to the stress 
relaxation of the refractory metal. It is also possible to 
reduce the number of photolithography processes by omit 
ting the anodizing process and simultaneously etching the 
insulating film and the protection film. 

Since it is possible to form the Al film or Al-alloy film 
formed on the lower area to be identical in size or larger than 
the refractory metal formed on the upper portion, an under 
cut is not generated in the gate electrode. Therefore, it is 
possible to prevent the deterioration of insulation character 
istics caused by poor step coverage. 
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8 
The present invention is not limited to the above 

described embodiments. Various changes and modifications 
may be effected by one having an ordinary skill in the art and 
remain within the scope of the invention, as defined by the 
appended claims. 
What is claimed is: 
1. ATFT substrate, comprising: 
a gate electrode, a gate pad and a gate line formed on a 

transparent Substrate and comprising a first wire pat 
tern containing Al formed over the transparent 
substrate, and a second wire pattern containing a 
refractory metal formed over the first wire pattern; 

an insulating layer pattern formed over the gate electrode 
and exposing a portion of the second wire pattern of the 
gate pad containing the refractory metal; 

a semiconductor film pattern formed over the insulating 
layer pattern and over the gate electrode; 

an impurity doped semiconductor film pattern formed on 
the semiconductor film pattern, wherein entire bottom 
surfaces of the impurity doped semiconductor film pat 
tern contacts contact a top surface of the semiconduc 
tor film pattern formed over the gate electrode: 

a source electrode connected to a data line, and a drain 
electrode, and a data line formed over a portion por 
tions of the impurity doped semiconductor film pattern; 

a protection film pattern formed over the source electrode 
and the drain electrode and over the insulating layer 
pattern in an area of the gate pad, the protection film 
pattern having a contact hole over the drain electrode 
and exposing a top surface of the gate pad; 

a first pixel electrode pattern electrically connected to the 
drain electrode on the protection film pattern; and 

a second pixel electrode pattern directly connected to the 
exposed top Surface of the second wire pattern of the 
gate pad containing the refractory metal, 

wherein the semiconductor film pattern includes a portion 
disposed between the source electrode and the drain 
electrode, and wherein a portion of the protection film 
pattern directly contacts a top surface of the portion of 
the semiconductor film pattern disposed between the 
source electrode and the drain electrode, and 

wherein an interior angle formed between a lateral sur 
face of the first wire pattern containing Al and the 
transparent substrate is smaller than an interior angle 
formed between a lateral surface of the second wire 
pattern containing the refractory metal and the trans 
parent substrate. 

2. ATFT substrate as recited in claim 1, wherein the gate 
electrode, the gate pad and the gate line comprise a metal 
film pattern and wherein a width of the metal film pattern 
becomes narrower from the bottom of the metal film pat 
tern. 

3. A TFT substrate as recited in claim 1, wherein a por 
tion of the protection film pattern directly contacts the semi 
conductor film pattern located between the source electrode 
and the drain electrode. 

4. A TFT substrate as recited in claim 1, wherein the 
insulating layer pattern comprises a nitride film of the for 
mula SiNx. 

5. ATFT substrate, comprising: 
a gate electrode, a gate pad and a gate line which form a 

metal film pattern, wherein a width of the metal film 
pattern becomes narrower from a bottom of the metal 
film pattern and the metal film pattern comprises a first 
wire pattern containing Al, and a second wire pattern 
containing Mo formed over the first wire pattern; 
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an insulating layer pattern formed over the gate electrode 
and exposing a portion of the second wire pattern of the 
gate pad containing Mo; 

a semiconductor film pattern formed over the insulating 
layer pattern and over the gate electrode, 

an impurity doped semiconductor film pattern formed on 
the semiconductor film pattern, wherein entire bottom 
surfaces of the impurity doped semiconductor film pat 
tern contacts contact a top surface of the semiconduc 
tor film pattern formed over the gate electrode: 

a source electrode connected to a data line, and a drain 
electrode, and a data line formed over a portion por 
tions of the impurity doped semiconductor film pattern; 

a protection film pattern formed over the source electrode 
and the drain electrode and over the insulating layer 
pattern in an area of the gate pad, the protection film 
pattern having a contact hole over the drain electrode 
and exposing a top surface of the gate pad; 

a first pixel electrode pattern electrically connected to the 
drain electrode on the protection film pattern; and 

a second pixel electrode pattern electrically connected to 
the exposed area top surface of the second wire pat 
term of the gate pad containing Mo, 

wherein the second wire pattern containing Mo has a por 
tion that protrudes beyond and overhangs an edge of an 
upper surface of the first wire pattern containing Al. 

6. ATFT substrate as recited in claim 5, wherein a portion 
of the protection film pattern directly contacts the semicon 
ductor film pattern located disposed between the source 
electrode and the drain electrode. 

7. A TFT substrate as recited in claim 5, wherein the 
insulating layer pattern comprises a nitride film of the for 
mula SiNx. 

8. A TFT substrate, comprising: 
a gate electrode, a gate pad and a gate line formed on a 

transparent substrate, 
an insulating layer pattern formed over the gate electrode 
and exposing a portion of the gate pad 

a semiconductor film pattern formed over the insulating 
layer pattern and over the gate electrode, 

an impurity doped semiconductor film pattern formed on 
the semiconductor film pattern, wherein entire bottom 
surfaces of the impurity doped semiconductor film pat 
tern contact a top surface of the semiconductor film 
pattern formed over the gate electrode, 

a source electrode connected to a data line, and a drain 
electrode, which are formed over portions of the impu 
rity doped semiconductor film pattern, 

a protection film pattern formed over the source electrode 
and the drain electrode and over the insulating layer 
pattern in an area of the gate pad, the protection film 
pattern having a contact hole over the drain electrode 
and exposing a top surface of the gate pad 

a first pixel electrode pattern electrically connected to the 
drain electrode on the protection film pattern, and 

a second pixel electrode pattern directly connected to the 
exposed top surface of the gate pad, 

wherein the gate electrode, the gate pad and the gate line 
comprise a first metal film pattern formed over the 
transparent substrate and a second metal film pattern 
formed over the first metal film pattern and the second 
pixel electrode pattern is directly connected to the sec 
Ond metal film pattern, and 
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wherein an inside angle formed between a lateral surface 

of the first metal film pattern and the transparent sub 
Strate is smaller than an inside angle formed between a 
lateral surface of the second metal film pattern and the 
transparent substrate. 

9. A TFT substrate as recited in claim 8, wherein the sec 
Ond metal film pattern comprises a metal selected from the 
group consisting of Cr; Mo, Ta and Ti. 

10. A TFT substrate as recited in claim 9, wherein the first 
metal film pattern comprises Al Or an Al-alloy. 

11. A TFT substrate as recited in claim I, wherein the 
second wire pattern containing the refractory metal has a 
portion that protrudes beyond and overhangs an edge of an 
upper surface of the first wire pattern containing Al. 

12. A TFT substrate as recited in claim 11, wherein a 
thickness of the first wire pattern containing Al is 
2,000-4000 A. 

13. A TFT substrate as recited in claim I, wherein the 
insulating layer pattern comprises a nitride film and the pro 
tection film pattern is comprised of an insulating material 
different from the nitride film of the insulating layer pattern. 

14. A TFT substrate as recited in claim I, wherein the 
insulating layer pattern comprises a nitride film and a thick 
ness of the protection film pattern is less than a thickness of 
the insulating layer pattern. 

15. A TFT substrate as recited in claim 14, wherein the 
thickness of the protection film pattern is 1,000–3,000 A and 
the thickness of the insulating layer pattern is more than 
3000 A. 

16. A TFT substrate as recited in claim 10, wherein a 
thickness of the second metal film pattern is the same or less 
than that of the first metal film pattern. 

17. A TFT substrate as recited in claim 8, wherein a width 
of the second metal film is the same or less than that of the 
upper surface of the first metal film pattern. 

18. A TFT substrate as recited in claim 8, wherein the 
second metal film pattern has a portion that protrudes 
beyond and overhangs an edge of an upper surface of the 
first metal film pattern. 

19. A TFT substrate as recited in claim 8, wherein the 
insulating layer pattern comprises a nitride film and the pro 
tection film pattern is comprised of an insulating material 
different from the nitride film of the insulating layer pattern. 

20. A TFT substrate as recited in claim 5, wherein an 
interior angle formed between a lateral surface of the first 
wire pattern containing Al and the transparent substrate, is 
smaller than an interior angle formed between a lateral sur 
face of the second wire pattern containing Mo and the trans 
parent substrate. 

21. A TFT substrate as recited in claim 20, wherein a 
" thickness of the first wire pattern containing Al is 2,000 

55 
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4,000 A. 
22. A TFT substrate as recited in claim 21, wherein the 

insulating layer pattern comprises a nitride film and the pro 
tection film pattern is comprised of an insulating material 
different from the nitride film of the insulating layer pattern. 

23. A TFT substrate as recited in claim 20, wherein the 
insulating layer pattern comprises a nitride film and a thick 
ness of the protection film pattern is less than a thickness of 
the insulating layer pattern. 

24. A TFT substrate as recited in claim 23, wherein the 
thickness of the protection film pattern is 1,000–3,000 A and 
the thickness of the insulating layer pattern is more than 
3000 A. 


