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CONTACT STRUCTURES OF WIRINGS AND 
METHODS FOR MANUFACTURING THE 
SAME, AND THIN FILM TRANSISTOR 
ARRAY PANELS INCLUDING THE SAME 
AND METHODS FOR MANUFACTURING 

THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of co-pending 
U.S. application Ser. No. 10/754,572, filed on Jan. 12, 2004, 
the disclosure of which is incorporated by reference herein in 
its entirety, and which is a divisional of U.S. patent applica 
tion Ser. No. 09/751,840 filed on Jan. 2, 2001, now U.S. Pat. 
No. 6,696,324, which claims priority under 35 U.S.C. S 119 
to Korean Patent Application Nos. 1999-67763 and 2000 
19711 filed on Dec. 31, 1999 and Apr. 14, 2000 respectively, 
the disclosures of which are hereby incorporated by reference 
in their entireties. 

(a) FIELD OF THE INVENTION 
0002 The present invention relates to contact structures of 
wirings and methods for manufacturing the same, and thin 
film transistor array panels including the same and methods 
for manufacturing the same. 

(b) DESCRIPTION OF RELATED ART 
0003 Generally, wiring of semiconductor devices is to 
transmit signals without delay. 
0004. In order to prevent delay or distortion of signals, 
materials having low resistivity Such as aluminum or alumi 
num allow are generally used. However, since the physical 
and the chemical properties of the aluminum or aluminum 
alloy is not good, that is, the aluminum or aluminum alloy is 
easily oxidized and corroded, when connecting other conduc 
tive material in a contact portions, accordingly, the character 
istics of semiconductor devices are deteriorated. To improve 
a contact properties of the wire made of aluminum and alu 
minum alloy, a different material is then inserted. However, to 
form the wire of multi-layered structure several etchant to 
pattern the wire of multi-layered structure are need, also 
many times of the photolithography steps are needed. 
Accordingly, the manufacturing method is complicated and 
production costs are increased. 
0005. On the other hand, a liquid crystal display (LCD) is 
one of the most popular flat panel displays (FPDS). The liquid 
crystal has two panels having electrodes for generating elec 
tric fields and a liquid crystal layer interposed therebetween. 
The transmittance of incident light is controlled by the inten 
sity of the electric field applied to the liquid crystal layer. 
0006. In the most widely used liquid crystal display, the 
field-generating electrodes are provided at both the panels, 
and one of the panels has switching elements such as thin film 
transistors. 
0007. In order to prevent delay or distortion of signals, 
materials having low resistivity Such as aluminum or alumi 
num alloy are also used in the liquid crystal display. However, 
in the case that ITO (indium tin oxide) as a transparent elec 
trode is used as a pixel electrode or to reinforce pad portions, 
because of the poor contact properties between aluminum or 
aluminum alloy and indium tin oxide (ITO), a different mate 
rial is then inserted therebetween and the aluminum or alu 
minum alloy must be removed in the pad portions to prevent 
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the corrosion of aluminum and aluminum alloy. Accordingly, 
the manufacturing method is complicated. 
0008. On the other hand, a thin film transistor array panel 

is manufactured by a photolithography process. Since the 
photolithography process is expensive, the number of the 
photolithography steps needs to be minimized. 

SUMMARY OF THE INVENTION 

0009. It is therefore an object of the present invention to 
provide contact structures having good contact properties of 
wiring made a material of low resistivity and methods for 
manufacturing the same. 
0010. It is another object of the present invention to pro 
vide a thin film transistor array panels having contact struc 
tures of good contact properties and methods for manufactur 
ing the same. 
0011. It is another object of the present invention to sim 
plify manufacturing methods of thin film transistor array 
panels for liquid crystal displays. 
0012. These and other objects are provided, according to 
the present invention, by forming an inter-layer reaction layer 
on a wire through annealing process. 
0013. In a contact structure of a wire and a method for 
manufacturing the same according to the present invention, a 
wire made of a metal is formed on a Substrate, and an inter 
layer reaction layer is formed on the wire. Next, a conductive 
layer, which is electrically connected to the wire via the 
inter-layer reaction layer, is formed. 
0014. It is desirable that the wire is made of aluminum 
based material, and the inter-layer reaction layer may include 
silicon or transition metal. Here, an insulating layer having a 
contact hole may add between the wire and the conductive 
layer, the insulating layer may formed before forming the 
inter-layer reaction or after forming the inter-layer reaction. 
0015 The inter-layer reaction layer is formed through 
annealing process as thermal treatment, and annealing pro 
cess is executed in the range of 200-400° C. 
0016. The conductive layer may be formed of a transpar 
ent conductive material, which does not generate battery 
reaction when contacting with the metal of aluminum-based 
material. Such as indium Zinc oxide. 
0017. To form the inter-layer reaction layer, the buffer 
layer of a transition metal, or an amorphous silicon or doped 
amorphous silicon is deposited, and annealed. The buffer 
layer may be removed, or not, and patterned. 
0018. The contact structure of the wire and the method for 
manufacturing the same may be adapted to a manufacturing 
method of a thin film transistor array panel. 
0019 First, a gate wire, a data wire and a semiconductor 
layer are formed, and an insulating layer covering them is 
formed. Then, an inter-layer reaction layer including at least 
silicon or transition metal is formed on the gate wire and the 
data wire. The insulating layer is patterned to form a contact 
hole exposing the gate wire and/or the data wire. Next, a 
transparent conductive layer electrically connected to the gate 
wire and/or the data wire via the inter-layer reaction layer is 
formed. 
0020. It is desirable that the gate wire and/or the data wire 
include a conductive material of aluminum-based metal and 
the conductive layer is made of indium Zinc oxide. 
0021 More concretely, a conductive layer is deposited and 
patterned on an insulating Substrate to form a gate wire 
including a gate line and agate electrode connected to the gate 
line, and agate insulating layer is deposited. A semiconductor 
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layer is formed, and a conductive layer is deposited thereon 
and patterned to form a data wire including a data line inter 
secting the gate line, a source electrode connected to the data 
line and adjacent to the gate electrode and a drain electrode 
opposite of the Source electrode with respect to the gate 
electrode. Next, a passivation layer is deposited and patterned 
to form a first contact hole exposing the drain electrode. Then, 
a pixel electrode electrically connected to the drain electrode 
through the first contact hole is formed on the passivation 
layer. At this time, inter-layer reaction layer is formed on the 
gate wire and/or the data wire. 
0022 Here, it is desirable that the inter-layer reaction layer 

is formed through thermal treatment using annealing step, the 
gate wire and the data wire include aluminum-based material, 
the pixel electrode is made of a transparent conductive mate 
rial Such indium Zinc oxide. 
0023 The gate wire further comprises a gate pad con 
nected to the gate line, and the data wire further comprises a 
data pad connected to the data line, and the passivation layer 
has a second and a third contact hole along with the gate 
insulating layer respectively exposing the gate pad and the 
data pad. A redundant data pad and a redundant gate pad, 
which are respectively and electrically connected to the gate 
pad and the data pad through a second and a third contact 
holes of the passivation layer, may be formed when forming 
the pixel electrode. At this time, the inter-layer reaction layer 
is extended on the gate pad and/or the data pad. 
0024. Here, the step of executing a wet cleaning process 
using etchant or a dry cleaning process using plasma may be 
executed before forming the inter-layer reaction layer. 
0025. The data wire and the semiconductor layer are 
together formed by photolithography process using a photo 
resist pattern having different thicknesses depending the posi 
tions. The photoresist pattern may have a first portion having 
a first thickness, a second portion having a second thickness 
larger than the first portion, and a third portion having a third 
thickness smaller than the first thickness and except for the 
first and the second portions. 
0026. A mask used for forming the photoresist pattern 
may have a first, a second, and a third part, a transmittance of 
the third part is higher than the first and the second parts, a 
transmittance of the first part is higher than the second part. 
The first and the second portion of the photoresist pattern may 
be respectively aligned on portion between the source elec 
trode and the drain electrode, and the data wire. 
0027. It is desirable that the first part of the mask includes 
a partially transparent layer, or a slit pattern Smaller than the 
resolution of the exposure used in the exposing step, to regu 
late the transmittance of the first part, and the thickness of the 
first portion is less than the half of the thickness of the second 
portion. 
0028. An ohmic contact layer may be formed between the 
data wire and the semiconductor layer, and the data wire, the 
ohmic contact layer, and the semiconductor layer may be 
formed in the same photolithography process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0029. The accompanying drawings, which are incorpo 
rated in and constitute a part of the specification, illustrate an 
embodiment of the invention, and, together with the descrip 
tion, serve to explain the principle of the invention. 
0030 FIG. 1 is a layout view of a thin film transistor array 
panel for a liquid crystal display according to the first embodi 
ment of the present invention. 
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0031 FIG. 2 is cross-sectional view taken along lines II-II' 
of FIG. 1, 
0032 FIG. 3 is a layout view of a thin film transistor array 
panel for a liquid crystal display according to the second 
embodiment of the present invention. 
0033 FIG. 4 is cross-sectional view taken along lines IV 
IV of FIG. 3, 
0034 FIGS.5A, 6A, 7A, 8A and 9A are layout views of 
the thin film transistor array panel according to the first 
embodiment of the present invention at middle manufactur 
ing steps of a manufacturing method. 
0035 FIG. 5B is cross-sectional view taken along the line 
VB-VB' of FIG.S.A. 

0036 FIG. 6B is cross-sectional view taken along the line 
VIB-VIIB' of FIG. 6A at the next manufacturing step follow 
ing that represented in FIG. 3B. 
0037 FIG. 7B is cross-sectional view taken along the line 
VIIB-VIIB' of FIG. 7A at the next manufacturing step fol 
lowing that represented in FIG. 6B. 
0038 FIG. 8B is cross-sectional view taken along the line 
VIIIB-VIIIB' of FIG. 8A at the next manufacturing step fol 
lowing that represented in FIG. 7B. 
0039 FIG.9B is cross-sectional view taken along the line 
IXB-IXB' of FIG. 9A at the next manufacturing step follow 
ing that represented in FIG. 8B. 
0040 FIG. 10A is layout view of the thin film transistor 
array panel according to the second embodiment of the 
present invention at the next manufacturing step following 
that represented in FIG. 8A. 
0041 FIG. 10B is cross-sectional view taken along the 
line XB-XB' of FIG. 10A at the next manufacturing step 
following that represented in FIG. 8B. 
0042 FIG. 11 is a layout view of a thin film transistor array 
panel for a liquid crystal display according to the third 
embodiment of the present invention. 
0043 FIGS. 12 and 13 are cross-sectional views taken 
along lines XII-XII' and XIII-XIII' of FIG. 11, respectively. 
0044 FIG. 14A is a layout view of the thin film transistor 
array panel according to the third embodiment of the present 
invention at a first manufacturing step of a manufacturing 
method. 

004.5 FIGS. 14B and 14C are cross-sectional views taken 
along the lines XIVB-XIVB' and XIVC-XIVC of FIG. 14A. 
0046 FIGS. 15A and 15B are cross-sectional views at the 
next manufacturing step following that represented in FIGS. 
14B and 14C taken along the lines XIVB-XIVB' and XIVC 
XIVC of FIG. 14A. 

0047 FIG. 16A is a layout view of thin film transistor 
array panel in the next manufacturing step following that 
represented in FIGS. 15A and 15B. 
0048 FIGS. 16B and 16C are respectively cross-sectional 
views taken along the lines XVIB-XVIB' and XVIC-XIVC" 
of FIG.16A. 

0049 FIGS. 17A, 18A, and 19A are cross-sectional views 
in the next manufacturing step following that represented in 
FIG. 16B taken along the line XVIB-XVIB' of FIG. 16A. 
0050 FIGS. 17B. 18B, and 19B are cross-sectional views 
in the next manufacturing step following that represented in 
FIG.16C taken along the line XVIC-XVIC of FIG. 16A. 
0051 FIG. 20A is a layout view of thin film transistor 
array panel in the next manufacturing step following that 
represented in FIGS. 19A and 19B. 
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0052 FIGS. 20B and 20O are the cross-sectional views 
taken along the lines XXB-XXB' and XXC-XXC' of FIG. 
20A, respectively. 
0053 FIG. 21A is a layout view of thin film transistor 
array panel in the next manufacturing step following that 
represented in FIGS. 20A and 20B. 
0054 FIGS. 21B and 21C are the cross-sectional views 
taken along the lines XXIB-XXIB' and XXIC-XXIC of FIG. 
21A, respectively. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0055. The present invention now will be described more 
fully hereinafter with reference to the accompanying draw 
ings, in which preferred embodiments of the invention are 
shown. This invention may, however, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure will be thorough and com 
plete, and willfully convey the scope of the invention to those 
skilled in the art. In the drawings, the thickness of layers and 
regions are exaggerated for clarity. Like numerals refer to like 
elements throughout. It will be understood that when an ele 
ment Such as a layer, region, or Substrate is referred to as being 
“on” another element, it can be directly on the other element 
or intervening elements may also be present. In contrast, 
when an element is referred to as being “directly on another 
element, there are no intervening elements present. 
0056. A wiring of a semiconductor device is made of a 
material, which has a low resistivity less than 15 LS2cm. Such 
as aluminum, aluminum alloy. This wiring generally is con 
nected to different conductive layer to receive external elec 
trical signals from outside or to deliver electrical signals to 
outside. The wiring should not be easily corroded on the 
connection to the different conductive layer during manufac 
turing processes. In a contact structure of a wiring and a 
method for manufacturing the same according to the present 
invention, a wiring of a metal layer made of material having 
low resistivity Such as aluminum, aluminum alloy is formed 
on a Substrate, and a buffer layer including a metal or silicon 
is deposited on the wire. Next, annealing step as thermal 
treatment process is executed to form an inter-layer reaction 
layer between the wire and the buffer layer. Then, a conduc 
tive layer electrically connected to the wire via the inter-layer 
reaction layer through a contact hole of an insulating layer is 
formed. 
0057 Here, the inter-layer reaction layer may be formed 
before forming the insulating layer or after forming the con 
tact hole. 
0058 At this time, it is preferable that the wire is made of 
a conductive material of aluminum-based material, and the 
conductive layer is made of transparent conductive material, 
which causes battery reaction with aluminum-based material, 
such as IZO (indium zinc oxide). 
0059 Also, it is preferable that the silicon may be an 
amorphous silicon or a doped amorphous silicon, and the 
metal may be transition metal. 
0060 Here, it is desirable that the annealing step is 
executed in the range of 200-400° C. 
0061 Here, the inter-layer reaction layer plays a role 
reducing contact resistance between the wires of aluminum 
based material, and the conductive layer of IZO. 
0062. This wire may be used as a gate wire or a data wire 
of a thin film transistor array panel for liquid crystal display. 
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0063 A structure of the TFT array panel and a method for 
manufacturing the same will now be described specifically. 
0064. First, the structure of a TFT array panel for liquid 
crystal display according to the first embodiment of present 
invention will now be described specifically with reference to 
FIGS. 1 and 2. 
0065 FIG. 1 is a layout view of a thin film transistor array 
panel for a liquid crystal display according to the first embodi 
ment of the present invention, and FIG. 2 is the cross-sec 
tional view taken along line II-II' of FIG. 1. 
0.066 Gate wires made of conductive material having low 
resistivity, such as aluminum (Al) or aluminum alloy (Al 
alloy), is formed on an insulating Substrate 10. A gate wire 
includes a gate line (or scanning signal line) 22 extending in 
the horizontal direction in FIG. 1, a gate pad 24 connected to 
an end of the gate line 22 and which transmits a scanning 
signal from an external circuit to the gate line 22, and a gate 
electrode 26 which is a part of a thin film transistor and 
connected to the gate line 22. 
0067. A gate insulating layer 30 of silicon-nitride (SiNx) 

is formed on and covers the gate wire parts 22, 24, and 26. 
0068 A semiconductor layer 40 (made of semiconductor 
Such as hydrogenated amorphous silicon) is formed in an 
island-like shape on the gate insulating layer 30 of the gate 
electrode 26. Ohmic contact layers 55 and 56 (made of such 
materials as silicide or hydrogenated amorphous silicon 
heavily doped with impurities like phosphorus) are formed on 
the semiconductor layer 40. 
0069. A data wire made of conductive materials such as 
Mo or MoW alloy, Cr, Ta and Ti are formed on the ohmic 
contact layer patterns 55 and 56 and the gate insulating layer 
30. The data wire has a data line 62 extending in the vertical 
direction in FIG. 1 and defining a pixel along with the gate 
line 22, a data pad 68 connected to an end of data line 62 and 
which transmits image signals from an external circuit to the 
data line 62, a source electrode 65 of a thin film transistor 
which is connected to the data line 62 and is extended on the 
ohmic contact layer 55, and a drain electrode 66 of the thin 
film transistor that is formed on the ohmic contact layer 56 
opposite the source electrode 65 with respect to the gate 
electrode 26 and which is separated from the source electrode 
65. 
(0070. The data wire parts 62, 65, 66, and 68 may have a 
multiple-layered structure. When the data wire has a mul 
tiple-layered structure, it is preferable that one layer is made 
of a material having low resistivity and another is made of a 
material having good contacting properties with other mate 
rials. Double layers of Cr/A1 (or Al alloy) and Al/Mo are such 
examples. The data wire parts 62, 65, 66, and 68 includes a 
lower layer 601 made of Crand an upper layer 602 made of Al 
alloy. 
0071. A passivation layer 70 of an insulating material such 
as SiNx is formed on the data wire parts 62, 65, 66, and 68, 
and the semiconductor layer 40, which is not, covered by the 
data wire parts 62, 65, 66, and 68. 
(0072. The passivation layer 70 has contact holes 76 and 78 
respectively exposing the drain electrode 66 and the data pad 
68, and also has (along with the gate insulating layer 30) 
another contact hole 74 exposing the gate pad 24. 
(0073 Inter-layer reaction layers 94, 96 and 98, which 
include at least AlSi made of aluminum and silicon, or 
inter-metallic compound, are at least formed on the portion of 
the gate pad 24, the drain electrode 66 and the data pad 68, 
which are exposed through contact holes 74.76 and 78. Here, 
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the inter-layer reaction layers 94.96 and 98 have the function 
improving contact prosperities between the gate pad 24 and 
the upper layer 602 of the drain electrode 66 and the data pad 
68, which is made of aluminum-based material, and a pixel 
wire 82, 86 and 88 of IZO, which be formed later. It is 
preferable that the inter-metallic compound includes transi 
tion metal such as chromium, molybdenum, molybdenum 
alloy etc. 
0074. A pixel electrode 82, which receives an image signal 
and generates an electric field with a common electrode of an 
upper panel, is formed on the passivation layer 70 of the pixel. 
The pixel electrode 82 is physical connected to the inter-layer 
reaction layer 96 on the drain electrode 66 through the contact 
hole 76, and receives the image signal from the drain elec 
trode 66. A redundant gate pad 86 and a redundant data pad 
88, respectively connected to the inter-layer reaction layers 
94 and 98 on the gatepad 24 and to the datapad 68through the 
contact holes 74 and 78, are formed on the passivation layer 
70. Here, the pixel wire including the pixel electrode 82, and 
the gate and data pads 86 and 88 are made of IZO. 
0075. Here, as shown in FIGS. 1 and 2, the pixel electrode 
82 overlaps the gate lines 22 to make a storage capacitor. If 
there is not enough storage capacitance with this configura 
tion, a storage wire may be formed with the same layer as the 
gate wire parts 22, 24, and 26. 
0076. With the structure of the thin film transistor array 
panel according to present invention, by forming the gate wire 
22, 24, 26 and the data wire 62, 64, 66 and 68 by using 
aluminum and aluminum alloy, the delay and distortion of 
signals may be prevented in large Scale LCDs. Also, the 
inter-layer reaction layers 94.98 and 96 are formed between 
the gate pad 24, the data pad 68 and the drain electrode 66, and 
the redundant gate pad 86, the redundant data pad 88 and the 
pixel electrode 82 to improve contact prosperities of them, 
accordingly the contact resistance of contact structure in the 
contact holes 74, 76 and 78 may be minimized, and are not 
corroded, therefore a reliable pad portion may be obtained. 
0077 On the other hand, in the structure according to the 

first embodiment of the present invention, the inter-layer 
reaction layer 94, 96 and 98 are is formed inside the contact 
holes 74, 76 and 78, however a contact improvement layer 
made of transition metal and covering the contact holes 74,76 
and 78 may be formed. 
0078. The structure of a TFT array panel for liquid crystal 
display according to the second embodiment of present 
invention will now be described specifically with reference to 
FIGS. 3 and 4. 

0079 FIG.3 is a layout view of a thin film transistor array 
panel for a liquid crystal display according to the second 
embodiment of the present invention, and FIG. 4 is the cross 
sectional view taken along line IV-IV of FIG. 3. 
0080. As shown in FIGS. 3 and 4, most of structure 
according to the second embodiment is the same as that of the 
first embodiment of FIGS. 1 and 2. 

I0081. However, contact improvement layer 94,96 and 98 
cover contact holes 74, 76 and 78, and a redundant gate pad 
86, a pixel electrode 82 and a redundant data pad 98 com 
pletely cover contact improvement layer 94, 96 and 98, 
respectively. 
0082. A manufacturing method of a thin film transistor 
array panel according to the first and the second embodiments 
of the present invention will now be described with reference 
to the FIGS. 5A to 10B and FIGS. 1 to 4. 
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0083. At first, as shown in FIGS.5A and 5B, a conductive 
layer having low resistivity Such as aluminum or aluminum 
alloy are deposited and patterned. Preferably, in this embodi 
ment, a target of Al-Nd alloy including 2 at % (atomic 
percentage) of Nd was sputtered at a temperature of about 
150° C. to form the conductive layer at a thickness of about 
2,500 A on the substrate 10, then the conductive layer is 
patterned to form gate wire parts including a gate line 22, a 
gate electrode 26, and a gate pad 24 by dry or wet etching the 
conductive layer through a photolithography process. 
I0084. Next, as shown in FIGS. 6A and 6B, a gate insulat 
ing layer 30, a amorphous silicon semiconductor layer 40, 
and a doped amorphous silicon ohmic contact layer 50 are 
sequentially layered. Then, the semiconductor layer 40 and 
ohmic contact layer 50, which are both island shaped, are 
formed on top of the gate electrode 26 and the opposing gate 
insulating layer 30 using a mask patterning process. 
I0085. Then, as shown in FIGS. 7A and 7B, a lower layer 
601 Such as chromium, molybdenum, molybdenum alloy, 
titanium or tantalum, and a upper layer 602 having low resis 
tivity Such as aluminum or aluminum alloy are respectively 
deposited at thickness of more than 300 A and about 2500 A 
by Such methods as Sputtering and patterned through a pho 
tolithography process using a mask to form a data wire 
including a data line 62 intersecting the gate line 22, a source 
electrode 65 connected to the data line 62 and extended over 
the gate electrode 26, a drain electrode 66 separated from the 
source electrode 65 and opposite the source electrode 65 with 
respect to the gate electrode 22, and a data pad 68 connected 
to the end of the data line 62. Here, the upper and the lower 
layers 602 and 601 may be all wet-etched, and the upper and 
the lower layers 602 and 601 may be wet-etched and dry 
etched, respectively. 
I0086. Then, the ohmic contact layer 50 is etched by using 
the data wires 62, 65, 65, and 68 as a mask and a plasma dry 
etch to divide the ohmic contact layer 50 with the center of the 
gate electrode 26, and to expose the central portion of the 
amorphous silicon layer 40 between the ohmic contact layers 
55 and 56. Oxygen plasma may be executed to obtain the 
stabilization of the surface of the amorphous silicon layer 40. 
I0087. After forming data wire parts 62, 65, 66, and 68 by 
the above steps, a passivation layer 70 of an insulator Such as 
silicon-nitride or organic material is deposited and patterned 
along exposing the gatepad 24, the drain electrode 66, and the 
datap with the gate insulating layer 30 to form contact holes 
74, 76, and 78 respectively ad 68. Here, it is desirable that the 
metal layer of aluminum-based material should not be etched 
in etch condition when forming the contact holes 74, 76 and 
78, and fluorine group as an etch gas may be used such 
SF/O. 
I0088 Next, as shown in FIGS. 9A and 9B, a silicon layer 
Such as an amorphous silicon or a doped amorphous silicon, 
or a transition metal layer Such as chromium, molybdenum, 
molybdenum alloy or titanium is deposited at thickness of 
about 500 A or more than 200 A on the substrate 10 to form 
a inter-layer reaction layer improving contact prosperities 
between IZO and metal layer of aluminum-based material. 
Then, anneal process is executed in the range of 200-400° C. 
to form a inter-layer reaction layer 94, 96 and 98 including 
Al,Si or a transition metal layer such as chromium, molyb 
denum, molybdenum alloy or titanium on aluminum-based 
layer of the gate pad 24, and the upper layer 602 of the drain 
electrode 66 and the data pad 68. Next, a whole etch process 
is executed to remove the silicon layer or the transition metal 
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layer. At this time, the silicon layer or the transition metal 
layer is removed, but the inter-layer reaction layer 94.96 and 
98 are remained. In this embodiment, the transition layer is 
deposited at thickness of about 300 A, the annealing process 
is executed during about 30 minute, and the inter-metallic 
compound layer 94.96 and 98 as the inter-layer reaction layer 
is formed at thickness of less than 60 A. 
0089. Here, to improve the quality of the inter-layer reac 
tion layer 94,96 and 98 formed on the metal layer 24 and 602 
made of aluminum-based material, a wet cleaning process 
using an etchant or a dry cleaning process using plasma may 
be executed after forming the contact holes 74, 76 and 78 to 
clean the surface of the metal layer 24 and 602 of aluminum 
based material. 
0090. On the other hand, in case of forming contact 
improvement layers 94.96 and 98 such as the second embodi 
ment, as shown FIGS. 10A and 10B, the transition metal layer 
is deposited and patterned by photolithography process using 
mask to form the contact improvement layers 94.96 and 98. 
0091 Next, as shown in FIGS. 1 to 2 and 3 to 4, an IZO 
layer is deposited at a thickness of about 500A by a method 
Such as sputtering and etched by photolithography using a 
mask to form a pixel electrode 82, a redundant gatepad 86 and 
a redundant data pad 88 electrically connected to the drain 
electrode 66, the gate pad 24 and the data pad 68 through the 
contact holes 76, 74 and 78 via the reacting or the contact 
improvement layers 96, 94 and 98, respectively. In this 
embodiment according the present invention, to minimize 
contact resistance of contact portion, it is preferable that the 
IZO layer is deposited in the range of less than 200°C., and 
the IZO thin film is formed through sputtering process by 
using the target including In-O and ZnO and comprising 
15-20 at % (atomic percentage) of Zn. In this embodiment, 
IDIXO (indium X-metal oxide) produced by Idemitsu Com 
pany is used as an IZO target to form the IZO layers 82.86 and 
88. 

0092. At this time, in this manufacturing method accord 
ing to the present invention, by forming the inter-layer reac 
tion or the contact improvement layers 94.96 and 98 between 
the metal layers made of aluminum-based material, and IZO 
before depositing the IZO layer to improve contact properties 
between the IZO and metal of aluminum-based material, the 
reliability of the contact portions may be guaranteed by mini 
mizing contact resistance of contact portions including the 
pad portions and preventing from corrosion. 
0093. In the first and the second embodiments, the thin 
film transistor array panel is manufactured by a photolithog 
raphy process using five or six photomasks, but a thin film 
transistor array panel may be manufactured by a photolithog 
raphy process using four photomasks, and this will be 
described with reference to FIGS. 11 to 13. 
0094 FIG. 11 is a layout view of a thin film transistor array 
panel for a liquid crystal display according to the third 
embodiment of the present invention, and FIGS. 12 and 13 are 
the cross-sectional views taken along lines XII-XII' and XIII 
XIII of FIG 11. 

0.095 Gate wires made of metal or conductive material 
Such as aluminum (Al) or aluminum alloy and including a 
gate line 22, agate pad 24 and a gate electrode 26, like the first 
embodiment, are formed on an insulating Substrate 10. Also, 
the gate wires includes a storage electrode 28 which is formal 
parallel with the gate line 22 and impressed with a Voltage 
Such as a common Voltage applied to a common electrode (not 
shown) on an upper panel of the liquid crystal display. The 

Nov. 27, 2008 

storage electrode 28 provides storage capacitance along with 
a conductor pattern 68 connected to a pixel electrode 82 that 
will be described later. The liquid crystal capacitor includes 
the pixel electrode 82 and the common electrode. The storage 
electrode 28 may not be provided if the storage capacitance 
between the pixel electrode 82 and the gate line 22 is suffi 
cient. 
0096 Gate insulating layers 30 of silicon-nitride (SiNx) 
are formed on the insulating Substrate 10, and covers the gate 
wire parts 22, 24, 26, and 28. 
0097. Semiconductor patterns 42 and 48 (made of semi 
conductor Such as hydrogenated amorphous silicon) are 
formed on the gate insulating layer 30. Ohmic contact layer 
patterns 55, 56, and 58 (made of such materials as doped 
amorphous silicon heavily doped with impurities like phos 
phorus) are formed on the semiconductor patterns 42 and 48. 
0098. A data wire made of conductive materials such as 
Mo or Mo alloy, Cr, Ti and Ta is formed on the ohmic contact 
layer patterns 55,56, and 58. The data wire has a data line part 
including a data line 62 extending in the vertical direction on 
FIG. 7, a data pad 68 connected to an end of data line 62 and 
which transmits image signs from an external circuit to the 
data line 62 and a source electrode 65 of a thin film transistor 
which is connected to data line 62. The data wire also includes 
a drain electrode 66 of the thin film transistor on the other side 
of the gate electrode 26 or the channel part C of a thin film 
transistor and is separated from the data line parts 62, 64, 65. 
and conductor pattern 64 used for storage capacitance located 
on the storage electrode 28. When the storage electrode 28 is 
not provided, neither is the conductor pattern 64. 
(0099. The data wire parts 62, 64, 65, 66, and 68 may have 
a single-layered structure made of a metal of aluminum-based 
material, as the gate wire 22, 24, 26 and 28, but the data wire 
may have a double-layered structure including one layer 
made of a material Such aluminum or aluminum alloy and 
another layer made of a material such as Mo or Mo alloy, Cr, 
Ti and Ta. 
0100. The ohmic contact layer patterns 55,56, and 58 play 
a roll to reduce the contact resistance between the semicon 
ductor patterns 42 and 48 and the corresponding data wire 
parts 62, 64, 65, 66, and 68, and have the same layout as the 
data wire parts 62, 64, 65, 66, and 68. In other word, a first 
ohmic contact layer portion 55 under the data line part has the 
same shape as the data line parts 62, 68, and 65, a second 
ohmic contact layer portion 56 under the drain electrode part 
has the same shape as the drain electrode 66, and a third ohmic 
contact layer portion 58 under the conductor pattern 64 has 
the same shape as the conductor pattern 64 for the storage 
capacitor. 
0101 The semiconductor patterns 42 and 48 except for the 
channel part C of the thin film transistor have the same layout 
as the corresponding data wire parts 62, 64, 65, 66, and 68 and 
the corresponding ohmic contact layer patterns 55, 56, and 
58. Or, more concretely, the semiconductor portion 48, the 
conductor pattern 64, and the third ohmic contact layer por 
tion 58 all have the same shape, but the semiconductorportion 
42 has a different shape from the data wire and the ohmic 
contact layer pattern. In other words, the data line parts 62,68, 
and 65, especially the source electrode 65 and the drain elec 
trode 66, are separated from each other by the channel part C 
of thin film transistor and the portions 55 and 56 of ohmic 
contact layer pattern thereunder are also separated from each 
other, but the semiconductorportion 42 is not divided into two 
pieces so that it traverses the channel of a thin film transistor. 
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0102) A passivation layer 70 made of organic insulator 
such as silicon-nitride is formed on the data wire parts 62, 64. 
65, 66, and 68. 
(0103) The passivation layer 70 have contact holes 76, 78 
and 72 respectively exposing the drain electrode 66, the gate 
pad 24, the data pad 68 and the conductor pattern 64 provided 
for storage capacitance, and a contact hole 74 exposing the 
inter-layer reaction layer 91 on the gate pad 24 along with the 
gate insulating layer 30. 
0104 Inter-layer reaction layers 91, 92,93 and 94, which 
include at least AlSi made of aluminum and silicon, or 
inter-metallic compound, are at least formed on the portion of 
the drain electrode 66, the gate pad 24, the data pad 68 and the 
conductor pattern 64, which are exposed through contact 
holes 71, 72, 73 and 74. 
0105 Pixel electrodes 82 that receive an image signal and 
generate an electric field with a common electrode of an upper 
panel are formed on the passivation layer. The pixel electrode 
82 is made of a transparent conductive material Such as 
indium zinc oxide (IZO). The pixel electrode 82 is connected 
to the inter-layer reaction layer 91 on the drain electrode 66 
both physically and electrically through the contact hole 71, 
and receives the image signal from the drain electrode 66. 
Even though the aperture ratio is increased when the pixel 
electrode 82 overlaps the gate lines 22 or the adjacent the data 
lines 62, these lines are not required to overlap the pixel 
electrode. The pixel electrode 82 is connected to the conduc 
torpattern 64 for storage capacitance through the contact hole 
74 and transmits an image signal to the conductor pattern 64. 
0106. A redundant gatepad 84 and a redundant datapad 86 
respectively connected to inter-layer reaction layers 92 and 
93 on the gate pad 24 and the data pad 68 through the contact 
holes 72 and 73 are formed on the gate pad 24 and the datapad 
68. These redundant pads 84 and 86 are optional as they 
protect the pads 24 and 68 and supplement the adhesiveness 
between an external circuit and the pads 24 and 68. 
0107. In this embodiment, transparent IZO is taken as an 
example of the material of the pixel electrode 82, but a trans 
parent-conductive material made of polymer may also be 
used, and an opaque-conductive material may also be used in 
a reflective type liquid crystal display. 
0108. A manufacturing method of a thin film transistor 
array panel according to an embodiment of the present inven 
tion will now be described with reference to the FIGS. 14A to 
21C and FIGS. 11 to 13. 

0109. At first, as shown in FIGS. 14A to 14C, a conductive 
layer having low resistivity Such as aluminum or aluminum 
alloy is deposited and patterned. Such as the first embodiment. 
Preferably, in this embodiment, a target of Al Nd alloy 
including 2 at % (atomic percentage) of Nd was sputtered at 
a temperature of about 150° C. to form the conductive layer at 
a thickness of about 2,500 A on the substrate 10, then the 
conductive layer is patterned to form gate wire parts including 
a gate line 22, a gate electrode 26, a gate pad 24, and a storage 
electrode 28 by dry or wet etching the conductive layer 
through a photolithography process using a first mask. 
0110. Next, as shown in FIGS. 15A and 15B, a gate insu 
lating layer 30, a semiconductor layer 40, and an ohmic 
contact layer 50 are sequentially deposited to thicknesses of 
1,500 A to 5,000 A, 500 A to 2,000 A, and 300 A to 600 A, 
respectively, by Such methods as chemical vapor deposition 
(CVD). Then, a conductor layer 60, such as a metal, is depos 
ited to a thickness of 1,500 A to 3,000 A by such methods as 
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sputtering and a photoresist layer 110 having a thickness of 1 
to 2 is coated on the conductive layer 60. 

0111. Thereafter, the photoresist layer 110 is exposed to 
light through a second mask and developed to form photore 
sist patterns 112 and 114 as shown in FIGS. 16B and 16C. At 
this time, the first portion 114 of the photoresist pattern 
located between a source electrode 65 and a drain electrode 
66, i.e., a thin film transistor channel part C as shown in FIG. 
16C, is thinner than the second portion 112 of photoresist 
pattern located over the data wire portion A where a data wire 
parts 62, 64, 65, 66, and 68 will be formed. Additionally, the 
third portion, or the remaining portion of the photoresist 
pattern located at portion B, is thinner than the first portion. 
The third portion may have a thickness that varies according 
to the etching method. For example, the third portion has 
Substantially Zero thickness when using a wet etch, but the 
third portion may have a non-Zero thickness when using a dry 
etch. At this time, the thickness ratio between the first portion 
114 and the second portion 112 depends on the etch condi 
tions which will be described later. However, it is preferable 
that the thickness of the first portion 114 is equal to or less 
than half of that of the second portion 112, or for example, less 
than 4,000 A. 
0112 There are many methods to vary the thickness of the 
photoresist layer according to position, and it is possible to 
control the amount of incident light of a portion by forming a 
pattern Such as a slit or a lattice, or by providing a partly 
transparent layer on the mask. 
0113. At this time, it is desirable that the size of the slit and 
the opaque portion between the slits are Smaller than the 
resolution of the exposure device. When a partly-transparent 
layer is used, to reduce the amount of exposing light, a mask 
including films having different transmittances, or having a 
various thickness may be used. 
0114. When the photoresist layer is exposed to light 
through this mask, the polymers of the photoresist layer are 
disintegrated by the light. The exposure step is finished when 
the polymers of a portion, which is directly exposed to the 
light, are completely disintegrated. However, the polymers of 
the photoresist layer portion, which are exposed through the 
slits pattern, or partly-transparent is layer are not completely 
disintegrated because the amount of incident light is less than 
that of the directly exposed portion. The polymers of the 
photoresist layer portion, which are not exposed to light by 
blocking layer, are hardly disintegrated. After developing the 
photoresist layers, the photoresist layer portion, which is 
hardly disintegrated, is nearly remained, and a thinner portion 
is remained under the portion, which was exposed to a lesser 
amount of light than the portion, which received full expo 
Sure. However, if the exposure time is too long, all the poly 
mers of the photoresist layer are disintegrated. Therefore, 
such over exposure should be avoided. 
0115 The thinner portion 114 may be formed by forming 
a photoresist layer made of photosensitive and reflowable 
material, exposing the photoresist layer to light through a 
mask having respectively Substantially transparent portions 
and Substantially opaque portions to form a photoresist pat 
tern having portions of Zero and nonzero thicknesses, and 
reflowing the photoresist to flow into the Zero thickness por 
tions to form a new photoresist pattern. 
0116 Referring back to FIG.16C, the photoresist pattern 
114 and the layers thereunder including the conductor layer 
60, the ohmic contact layer 50, and the semiconductor layer 
40 are next subjected to an etching process. When this is done, 
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a data wire and the layers thereunder at the data wire part A 
may be left, as well as only the semiconductor layer on the 
channel part C. In addition, three layers 60, 50, and 40 in the 
remaining part B are removed from the gate insulating layer 
3O. 

0117. As shown in FIGS. 17A and 17B, the ohmic contact 
layer 50 of the part B is exposed by removing the conductor 
layer 60 thereon. At this time, both wet and dry etch can be 
used, and it is preferable that the etch is performed under a 
condition such that the conductor layer 60 is etched but the 
photoresist layers 112 and 114 are not etched. However, since 
it is hard achieve this in the case of a dry etch, the etch may be 
performed under a condition that the photoresist patterns 112 
and 114 is also etched. In this case, the first portion 114 may 
be made thicker than in the wet etch case so that the conductor 
layer 60 is not exposed. 
0118. If the conductor layer 60 is made of Mo or MoW 
alloy, Al or Al alloy, or Ta, both dry or wet etch methods can 
be used. However, if the conductor layer 60 is made of Cr, a 
wet etch is better because Cr is not easily removed by dry 
etch. CeNHO, is available as a wet etchant for etching a Cr 
conductor layer 60. The mixed gas system systems of CF and 
HCl or CF and O is available for dry etching a Mo or MoW 
conductor layer 60, and in this case, the etch rate of the latter 
system on the photoresist layer is similar to that of the con 
ductor layer 60. 
0119 Referring to FIGS. 17A and 17B, as a result, only 
the portions of the conductor 67 and 64 under the photoresist 
layers 112 and 114 at the channel part C and the data wire part 
B for Source/drain electrodes and a storage capacitor are left, 
and the remaining portion of the conductor layer 60 at part B 
is wholly removed to expose the ohmic contact layer 50 
thereunder. At this time, the conductor patterns 67 and 64 
have the same layout as the data wire parts 62, 64, 65, 66, and 
68 except that the source electrode 65 and the drain electrode 
66 are connected to each other. When a dry etch is used, the 
photoresist layers 112 and 114 are also etched to a certain 
thickness. 

0120 Next, the exposed portions of the ohmic conductor 
layer 50 at part B, and the semiconductor layer 40 thereunder 
of FIGS. 14A and 14B are removed by dry etching along with 
first portion 114 of the photoresist layer, as shown FIGS. 18A 
and 18B. The etch condition may be such that the photoresist 
patterns 112 and 114, the ohmic contact layer 50 and the 
semiconductor layer 40 are all etched (the semiconductor 
layer and the ohmic contact layer have almost the same etch 
rate), but the gate insulating layer 30 must be not etched. It is 
preferable that the etch rates of the photoresist patterns 112 
and 114 and the semiconductor layer 40 are almost the same. 
This occurs, for example, with the mixed gas systems of SF 
and HCl or SF and O. At this time, if the etch rates of the 
photoresist patterns 112 and 114, the semiconductor layer 40 
are almost the same, the thickness of the first portion 114 is 
equal to or less than that of the Sum of the semiconductor layer 
40, and the ohmic contact layer 50. 
0121. Then, as shown in FIGS. 18A and 18B, the conduc 
tor pattern 67 is exposed by removing the first portion 114 of 
the channel part C. and the gate insulating layer 30 are 
exposed by removing the ohmic contact layer 50, and the 
semiconductor layer 40 of the part B shown in FIG. 18B. At 
the same time, the thickness of the second portion 112 over 
the data wire part A is reduced by etching. Furthermore, the 
completed semiconductor patterns 42 and 48 are obtained at 
this step. The reference numerals 57 and 58 respectively 
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represent the ohmic contact layer pattern under the conductor 
patterns 67 and 64 for the source/drain the electrode and the 
storage capacitor. 
0.122 The remaining photoresist layer on the conductor 
pattern 67 is then removed by ashing or plasma etching. 
I0123. Next, as shown in 19A and 19B, the conductor pat 
tern 67 for source/drain electrodes at the channel part C and 
the ohmic contact layer pattern 57 for source/drain electrodes 
of FIG. 14B are removed by etching. At this time, it is possible 
either to etch both the conductor pattern 67 and the ohmic 
contact layer 57 by a dry etching method, or to etch the 
conductor pattern 67 by a wet etching method and the ohmic 
contact layer 57 by a dry etching method. It is preferable in the 
former case that etch conditions having large etch selectivity 
between the conductor pattern 67 and the ohmic contact layer 
pattern 57 are employed. This is because if the etch selectivity 
is not large enough, it is hard to detect the endpoint of the etch 
and to control the thickness of the semiconductor pattern 42 
around the channel part C. This can be achieved by using a 
mixed gas system of SF and O, for example. In the latter 
case of doing the wet etch and the dry etch sequentially, the 
lateral sides of the conductor pattern 67 subjected to wet etch 
are also etched although those of the ohmic contact layer 
pattern 57, which is dry etched, are hardly etched at all. 
Thereby, the profile of these two patterns 67 and 57 makes a 
step like form. The mixed gas systems of CF and O, or CF 
and HCl are examples of an etch gas system for etching the 
ohmic contact layer pattern 57 and the semiconductor pattern 
42. The semiconductor pattern 42 may also be formed to have 
a uniform thickness by etching with the mixed gas system of 
CF and O. At this time, as shown in FIG. 15B, the thickness 
of the semiconductor pattern 42 may be reduced and the 
second portion 112 of the photoresist pattern is also etched to 
a certain thickness. The etch conditions may also be set not to 
etch the gate insulating layer 30, and it is preferable to make 
the photoresist pattern thick enough not to expose the data 
wire parts 62, 64, 65, 66, and 68. 
0.124. As a result, the source electrode 65 and the drain 
electrode 66 are divided, and the completed data wire parts 
62, 64, 65, 66, and 68 and the completed contact layer pattern 
55, 56, and 58 thereunder are obtained. 
0.125. Next, the remaining second portion 112 of the pho 
toresist layer on the data wire (Region A of FIG. 13C) is 
removed. However, this removal of the second portion 112 
may be performed after the step removing the conductor 
pattern 67 for source/drain electrodes on the channel part C of 
FIG. 15B and before the step removing of the ohmic contact 
layer pattern 57 under the conductor pattern 67. 
0.126 To Summarize, this process can be done by using 
both wet etching and dry etching in turn, or by using only dry 
etching. 
I0127. In the former case, the conductor layer of the part B 
is first remove by wet etching, and then the ohmic contact 
layer and the semiconductor layer thereunder are removed by 
dry etching. At this time, the photoresist layer of the part C is 
consumed to a certain thickness, and the part C may have or 
may not have any residual photoresist left, which Substan 
tially depends on the initial thickness of the photoresist layer 
of the part C. When the part C has residual photoresist left, 
this residual photoresist is removed by ashing. Finally, the 
conductor layer of the part C is wet etched to separate the 
Source and the drain electrodes, and the ohmic contact layer 
of the part C is removed by using dry etching. 
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0128. In the latter case, the conductor layer, the ohmic 
contact layer, and the semiconductor layer of the part B are 
removed by dry etching. As in the former case, the part C may 
have or may not have residual photoresist left, and residual 
photoresist is removed by ashing when part C does have any 
residual photoresist. Finally, the conductor layer of the part C 
is dry etched to separate the Source and the drain electrodes, 
and the ohmic contact layer of the part C is removed by using 
dry etching. 
0129. Also, if the data wire is etched, the semiconductor 
pattern, the contact layer pattern, and the data wire may be 
completed with the same step at one time. That is to say, it is 
desirable that the photoresist pattern 114 and the contact layer 
50 thereunder of the part C are dry etched, and the portion of 
the photoresist pattern 112 of the part A is dry etched during 
the dry etching of the conductor layer, the ohmic contact 
layer, and the semiconductor layer of the part B. 
0130 Since the latter process uses only one type of etching 
method, it is simpler, although it is harder to achieve proper 
etching conditions. On the other hand, the former process has 
the advantage of ease of achieving proper etching condition, 
although it is more complicated. 
0131. After forming data wire parts 62, 64, 65, 66, and 68 
by the above steps, a passivation layer 70 having the thickness 
of over 3,000A is formed by CVD of SiNx or spin coating of 
organic insulator, as shown in FIGS. 20A to 200. Then, 
contact holes 71, 72, 73, and 74 respectively exposing the 
drain electrode 66, the gate pad 24, the data pad 68, and the 
conductor pattern 64 for the storage capacitor are formed by 
etching the passivation layer 70 and the gate insulating layer 
30 at the same time by using the third mask. 
(0132) Next, as shown in FIGS. 21A to 21C, the dry clean 
ing process using gas such as SF/O, CF/O BC1/Cl2 or 
BC1/HBR is executed to clean the portions of the drain 
electrode 66, the gate pad 24, the data pad 68, and the con 
ductor pattern 64, which are exposed through contact holes 
71, 72,73, and 74 respectively. Then, such as the first embodi 
ment, a silicon layer or a transition metal layer is deposited on 
the substrate 10 and is annealed to forma inter-layer reaction 
layer 91, 92.93 and 94 including Al Si or a transition metal 
layer on aluminum-based layer of the gate pad 24, and the 
upper layer 602 of the drain electrode 66, the data pad 68, and 
the conductor pattern 64. Next, a whole etch process is 
executed to remove the silicon layer or the transition metal 
layer. 
0133) Next, as shown in FIGS. 8 to 10, a IZO layer is 
deposited having a thickness 400A to 500A at a temperature 
of about 150° C., and etched by using a fourth mask to form 
a pixel electrode 82 electrically connected to the drain elec 
trode 66 and the conductor pattern 64, a redundantgatepad 84 
electrically connected to the gatepad 24, and a redundant data 
pad 86 electrically connected to the data pad 68. Also, in this 
embodiment according the present invention, to minimize 
contact resistance of contact portion, it is preferable that the 
IZO layer is deposited in the range of less than 200°C., and 
the IZO thin film is formed through sputtering process by 
using the target including In-O and ZnO and comprising 
15-20 at % (atomic percentage) of Zn. 
0134. In the third embodiment having the same effects as 
that of the first embodiment, by forming the data wire parts 
62, 64, 65, 66, and 68, the ohmic contact layer pattern 55,56, 
and 58, and the semiconductor patterns 42 and 48 through one 
photolithography process, the manufacturing method of the 
thin film transistor array panel may be also simplified. 
0135) In the thin film transistor completed by the embodi 
ment according to the present invention using the reacting 
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layer including AlSi, the contact resistance of the contact 
portion measured about 10E4 E4, and is not increased though 
the annealing process is repeated several times 
0.136. In the embodiment according to the present inven 
tion, the reacting layer including AlSi is used to improve 
contact prosperities between the metal layer of aluminum 
based material and IZO layer, but a inter-layer reaction layer 
may include another metal and silicon in case of forming a 
metal wire made of another material except for aluminum 
based material. Such as chromium, molybdenum and molyb 
denum alloy. Also, silicon may replace another material. 
0.137. Furthermore, in the first to third embodiment 
according to the present invention, the inter-layer reaction 
layers is formed 91, 92,93, 94, 96 and 98 after forming the 
contact holes 71, 72, 73, 74, 76, 78, but inter-layer reaction 
layers may be formed on the gate and data wire wires before 
forming the passivation layer 70, and the step removing a 
buffer layer based on formation of inter-layer reaction layers 
may be omitted by minimizing the thickness of the buffer 
layer. 
0.138. In the embodiments according the present inven 
tion, by forming the inter-layer reaction layers including tran 
sition metal or silicon between the metal layer of aluminum 
based material and the IZO layer, the contact resistance of the 
contact portions including IZO and the metal layer of alumi 
num-based material may be minimized and a reliable contact 
portion including the pad portions may be obtained. Further 
more, by forming the wire of aluminum and aluminum alloy, 
the characteristics of display device may be improved in large 
scale LCDs, and by simplifying the manufacturing process, 
manufacturing costs may also be minimized. 
0.139. In the drawings and specification, there have been 
disclosed typical preferred embodiments of the present inven 
tion and, although specific terms are employed, they are used 
in a generic and descriptive sense only and not for purposes of 
limitation, the scope of the invention being set forth in the 
following claims. 
What is claimed is: 
1. A manufacturing method of a contact structure of a wire 

comprising steps of 
forming a wire on a Substrate; 
forming a inter-layer reaction layer on the wire by execut 

ing annealing process; and 
forming a conductive layer electrically connected to the 

wire via the inter-layer reaction layer. 
2. The method of claim 1, wherein the wire is made of a 

conductive material including aluminum-based material. 
3. The method of claim 1, further comprising the step of 

forming an insulating layer having a contact hole between the 
wire and the conductive layer. 

4. The method of claim3, wherein the annealing process is 
executed before forming the insulating layer. 

5. The method of claim3, wherein the annealing process is 
executed after forming the insulating layer. 

6. The method of claim 1, wherein the inter-layer reaction 
layer includes silicon or transition metal. 

7. The method of claim 3, wherein the inter-layer reaction 
layer is inter-metallic compound layer. 

8. The method of claim 1, wherein the conductive layer is 
made of a transparent conductive material of indium Zinc 
oxide. 

9. The method of claim 1, wherein the annealing process is 
executed in the range of 200-400° C. 
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