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(57) ABSTRACT 
The present invention discloses an array substrate of an 
active-matrix LCD device for testing the short and the open 
and a method of fabricating the same. For the purpose of the 
test, the array substrate of a liquid crystal display (LCD) 
device bene?cially includes the ?rst insulation layer and the 
second insulation layer having gate cutting holes penetrating 
the ?rst and second insulation layers and the gate shorting 
bar connectors. The gate cutting holes are formed betWeen 
the ?rst gate shorting bar and the second gate pads and 
betWeen the second gate shorting bar and the ?rst gate pads. 
And the second insulation layer has source cutting holes 
penetrating the ?rst and second insulation layers and the 
source shorting bar connector. The source cutting holes is 
formed betWeen the ?rst source shorting bar and the second 
source pads and betWeen the second source shorting bar and 
the ?rst source pads. And more particularly, at least one of 
the gate and source cutting holes has an uneven side portion 
in order to cut the shorting bar connectors easily, and the 
gate and source shorting bar connectors are thinner than the 
gate and source lines. 
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TFT-LCD ARRAY SUBSTRATE FOR TESTING THE 
SHORT/OPEN-CIRCUIT OF ELECTRIC LINE AND 
A METHOD FOR FABRICATING THE SAME 

[0001] The present application is based on Korean Patent 
Application No. 1999-26940, ?led Jul. 5, 1999, the entirety 
of Which is incorporated by reference in this application. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a liquid crystal 
display (LCD) device and more, particularly, to an array 
substrate of an LCD device for testing the bus lines and a 
method of fabricating the same. 

[0004] 2. Discussion of the Related Art 

[0005] In general, an LCD module has a display part and 
a non-display part or a pad part. 

[0006] The display part of an LCD module usually has 
thin ?lm transistors (TFTs) as sWitching devices. The dis 
play part of an LCD module is typically made up of tWo 
substrates having an interposed liquid crystal material. One 
substrate, referred to as the array substrate, includes a matrix 
array of TFTs and pixel electrodes. The array substrate also 
includes gate lines and source lines having gate electrodes 
and source electrodes, respectively. The opposing substrate, 
referred to as the color ?lter substrate, includes a light 
shielding ?lm (also knoWn as a black matrix), a color ?lter, 
and a common electrode. 

[0007] The pad part of an LCD module includes gate pads 
and source pads applying signal voltages and data voltages 
to the gate lines and the source lines, respectively. The gate 
pads are arranged on one side of the array substrate and the 
source pads are arranged on an adjacent side to the side 
having the gate pads. 

[0008] Since the structure of the array substrate is com 
plex, short/open-circuits can occur betWeen the elements of 
the array substrate due to static electricity during a manu 
facturing process. In order to have the plural lines or 
elements of the array substrate in equipotential, shorting 
bars Which are connected to every line formed. The shorting 
bars are removed in a cutting process after the array sub 
strate is completed. 

[0009] Referring to the attached draWings, an array sub 
strate of an LCD device that is used for testing the short/ 
open-circuit of the gate and source lines and that is manu 
factured by a conventional method Will noW be explained. 

[0010] FIG. 1 is a partial plan vieW illustrating a pad part 
and inverse staggered type thin ?lm transistors (TFTs) 
according to the conventional TFT array substrate. As shoWn 
in FIG. 1, the gate pad 15 is positioned on the left side of 
the substrate 10 and the source pad 39 is positioned on the 
upper side of the substrate 10. A gate shorting bar 17 is 
arranged in a longitudinal direction at the left peripheral 
portion of the substrate 10 and a source shorting bar 18 is 
arranged in a transverse direction at the upper peripheral 
portion of the substrate 10. A gate line 13 is arranged in a 
transverse direction on the substrate 10 and a source line 43 
is arranged in a longitudinal direction on the substrate 10. 
The gate and source lines 13 and 43 de?ne the pixel region 
58. A TFT including a gate electrode 11, an active layer 27 
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and source and drain electrodes 37a and 37b is positioned at 
one corner of the pixel region 58 and near the crossing point 
of the gate and source lines 13 and 43. The other elements 
shoWn in FIG. 1 Will be explained With reference to FIGS. 
2A to 2F. 

[0011] FIGS. 2A to 2F are cross-sectional vieWs of line 
II-II of FIG. 1 and illustrate a manufacturing process of an 
array substrate according to the conventional art. 

[0012] As shoWn in FIG. 2A, a ?rst metallic or conductive 
material such as aluminum and Al-alloy is deposited on 
the substrate 10. The material is patterned to form a gate line 
13, a gate electrode 11 extended from the gate line 13, a gate 
pad 15, a gate shorting bar 17, a shorting bar connector 14 
connecting the gate pad 15 With the gate shorting bar 17, and 
a source shorting bar 18 and a source shorting bar connector 
19 connecting a source pad 39 With the source shorting bar 
18. The source pad 39 is formed in a later step 

[0013] As a metal for the above-mentioned elements, 
aluminum is mainly used so as to reduce the RC delay from 
its loW resistance. HoWever, pure aluminum is Weak in 
acidity and may result in line defects by a formation of a 
hillock during a high temperature process. Thus, an alumi 
num alloy may be used. In some cases, a double layered gate 
structure having another metal layer, such as chrome (Cr) or 
molybdenum (Mo) covering the aluminum or aluminum 
alloy layer, is used. 

[0014] The gate shorting bar 17 is connected to the source 
shorting bar 18 so that the gate and source shorting bars 17 
and 18 make a rectangular shape around the array substrate, 
i.e., they surround the pad part and the display part of the 
array substrate (see FIG. 1). The gate shorting bar 17 is 
connected to every gate pad, Which is connected to the gate 
lines, in order to maintain an equipotential state for the 
plural gate lines. Therefore, since the gate pad 15 and the 
gate line 13 have an equipotential by the gate shorting bar 
17, the open/short-circuit caused by static electricity during 
the manufacturing process is prevented. 

[0015] Similar to the gate shorting bar connector 14, the 
source shorting bar connector 19 connects the source short 
ing bar 17 and the source pad 39 (see FIG. 1) formed in a 
later process step. 

[0016] Referring to FIG. 2B, the ?rst insulation layer 21 
including silicon nitride (SiNX) or silicon oxide (SiOX) is 
formed over the substrate and over the ?rst metallic layer. At 
this time, the gate electrode 11 can be oxidiZed to form an 
aluminum oxide (A1203) layer on its surface using a mask 
process before depositing the insulation material. After 
forming the ?rst insulation layer 21, an intrinsic semicon 
ductor layer 23 and a doped semiconductor layer 25 are 
sequentially formed on the ?rst insulation layer 21. 

[0017] As shoWn in FIG. 2C, an active layer 27 and an 
ohmic contact layer 29 are formed in an island shape by 
patterning the intrinsic and doped semiconductor layers 23 
and 25 at the same time. Then, a ?rst gate pad contact hole 
31 and a ?rst source pad contact hole 33 are formed by 
patterning the ?rst insulation layer 21. 

[0018] Referring to FIG. 2D, 21 second metallic or con 
ductive material such as chrome or chrome alloy are depos 
ited and patterned to form the source electrode 37a, the drain 
electrode 37b, the source line 43 connected to the source 
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electrode 37a, a gate pad electrode 41 connected to the gate 
pad 15 via the ?rst gate pad contact hole 31, and the source 
pad 39 connected to the source shorting bar connector 19 via 
the ?rst source pad contact hole 33. Therefore, every source 
line is connected to the shorting bar 18 through the source 
shorting bar connector 19, i.e., the source lines have equi 
potential. The portion of the ohmic contact layer 27 betWeen 
the source electrode 37a and the drain electrode 37b is 
patterned to form spaced apart ohmic contact layers 35a and 
35b using the gate and source electrodes 37a and 37b as 
masks. 

[0019] As shoWn in FIG. 2E, 21 second insulation layer 45 
is formed on the entire resultant surface and patterned to 
form a second gate pad contact hole 47, a gate cutting hole 
53 penetrating the ?rst and second insulation layers 21 and 
45. Asecond source pad contact hole 51 and a drain contact 
hole 49 are also formed in this patterning process. Then, the 
portion of the gate shorting bar connector 14, Which is 
eXposed by the gate cutting hole 53, is etched (see “B” of 
FIG. 1). 

[0020] The reason for forming the gate cutting hole 53 is 
that the gate lines neighboring each other are examined for 
possible shorts or opens. For the purpose of these tests, the 
gate lines are generally classi?ed into even-numbered and 
odd-numbered gate lines, and electric signals are applied. If 
the even-numbered gate pads connected to the even-num 
bered gate lines contact the right side shorting bar (not 
shoWn), the odd-numbered gate pads connected to the odd 
numbered gate lines contact the left side shorting bar 17. If 
the electric signals are applied to the left-side shorting bar, 
a line test is done to determine Which odd gate line is cut 
and/or shorted. Thus, the gate shorting bar connector 14 for 
the even-numbered gate lines in the left-sided portion should 
be cut by the gate cutting hole 53. 

[0021] As mentioned above, the even-numbered gate pads 
and gate lines are tested by the above-mentioned process as 
Well. Asimilar process is used to test the source pads and the 
source lines. 

[0022] In the conventional array substrate, to perform the 
test, the source shorting bar 18 and the gate shorting bar 17 
are separated by removing portion “A” (see FIG. 1). 

[0023] As shoWn in FIG. 2F, a transparent conductive 
material such as ITO (Indium-Tin-OXide) is deposited on the 
entire surface. The transparent conductive material is pat 
terned to form a gate pad terminal 55 contacting the gate pad 
electrode 41 via the second gate pad contact hole 47, a 
source pad terminal 57 contacting the source pad 39 via the 
second source pad contact hole 53 and a piXel electrode 59 
contacting the drain electrode 37b via the drain contact hole 
49. During this patterning process, the transparent conduc 
tive material deposited in the gate cutting hole 53 is removed 
as Well. 

[0024] FIG. 3 is an enlarged plan vieW of the portion “B” 
of FIG. 2F and illustrates the gate cutting hole after pat 
terning the transparent conductive material. As shoWn in 
FIG. 3, a residue 63 of the transparent conductive material 
eXists around the gate cutting hole 53 and is electrically 
connected to each of the cutting portion 61 of the shorting 
bar connector 14 (see FIGS. 1 and 2A). 

[0025] FIG. 4 is a cross-sectional vieW of line IV-IV of 
FIG. 3. As shoWn in FIG. 4, the residue 63 of the transparent 
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conductive material is caused by a step betWeen the ?rst 
insulation layer 21 and the second insulation layer 45. The 
residue 63 remains in the gate cutting hole 53. 

[0026] When etching the ?rst and second insulation layer 
21 and 45, a dry etch technique is employed using a gas 
etchant such as SP6. During the dry etch process, some of the 
gas etchant remains in the loWer part of the gate cutting hole 
53, and due to this residual gas etchant, the ?rst insulation 
layer 21 is etched more than the second insulation layer 45. 
Thus, a step betWeen the ?rst insulation layer 21 and the 
second insulation layer 45 results from over-etching the ?rst 
insulation layer 21. 

[0027] Another reason causing the step betWeen the ?rst 
insulation layer 21 and the second insulation layer 45 is 
explained beloW. Although the same insulation material is 
used for the ?rst and second insulation layers 21 and 45, the 
depositing condition (such as the depositing temperature) of 
the ?rst insulation layer 21 is different from that of the 
second insulation layer 45 because the ?rst insulation layer 
21 covers an aluminum layer. As mentioned above, since 
aluminum is employed as the ?rst metallic layer and is 
vulnerable to high temperature, aluminum can become eas 
ily open-circuited in high temperature. Thus, the depositing 
temperature of the ?rst insulation layer 21 is made loWer 
than that of the second insulation layer 45. Thus, the 
characteristics of the ?rst and second insulation layers are 
different. This difference causes the different etch rate caus 
ing the step betWeen the ?rst insulation layer and the second 
insulation layer. Therefore, the residue 63 of the transparent 
conductive material, Which is unetched, is electrically in 
contact With the lines causing a line short betWeen the 
odd-numbered line and the even-numbered line. 

SUMMARY OF THE INVENTION 

[0028] Accordingly, the present invention is directed to an 
array substrate of a liquid crystal display device and method 
of fabricating the same that substantially obviates one or 
more of the problems due to limitations and disadvantages 
of the related art. 

[0029] An advantage of the present invention is a method 
of fabricating the array substrate capable of testing a short/ 
open-circuit of a gate/source line. 

[0030] Additional features and advantages of the inven 
tion Will be set forth in the description Which folloWs, and 
in part Will be apparent from the description, or may be 
learned by practice of the invention. The objectives and 
other advantages of the invention Will be realiZed and 
attained by the structure particularly pointed out in the 
Written description and claims hereof as Well as the 
appended draWings. 

[0031] To achieve these and other advantages and in 
accordance With the purpose of the present invention, as 
embodied and broadly described, a method of manufactur 
ing an array substrate of an LCD device, and an array 
substrate fabricated by the method. Such an array substrate 
for a liquid crystal display (LCD) device, bene?cially 
including: a plurality of gate lines, a plurality of ?rst and 
second gate pads at each end of the gate lines, ?rst and 
second gate shorting bars, and a plurality of ?rst and second 
gate shorting bar connectors connecting the ?rst and second 
gate pads to the ?rst and second gate shorting bars, respec 



US 2002/0085138 A1 

tively, on the substrate; a ?rst insulation layer formed over 
the substrate While covering the gate lines, the gate pads, the 
gate shorting bar connectors and the gate shorting bars; a 
plurality of source lines, a plurality of ?rst and second 
source pads at each end of the source lines, ?rst and second 
source shorting bars, and a plurality of ?rst and second 
source shorting bar connectors connecting the ?rst and 
second source pads to the ?rst and second source shorting 
bars, respectively, on the ?rst insulating layer; a second 
insulation layer formed over the source lines, the source 
pads, the source shorting bar connectors and the source 
shorting bars; the ?rst insulation layer and the second 
insulation layer having gate cutting holes penetrating the 
?rst and second insulation layers and the gate shorting bar 
connectors, the gate cutting holes formed betWeen the ?rst 
gate shorting bar and the second gate pads and betWeen the 
second gate shorting bar and the ?rst gate pads; the second 
insulation layer having source cutting holes penetrating the 
?rst and second insulation layers and the source shorting bar 
connector, the source cutting holes formed betWeen the ?rst 
source shorting bar and the second source pads and betWeen 
the second source shorting bar and the ?rst source pads; and 
Wherein at least one of the gate and source cutting holes has 
a uneven side portion. 

[0032] The side portion of one of the gate and source 
cutting holes has a plurality of concaves and conveX in 
series. A thickness of the gate shorting bar connector is 
smaller than that of the gate line, and a thickness of the 
source shorting bar connector is smaller than that of the 
source line. 

[0033] The principles of the present invention further 
provide a method of fabricating an array substrate for a 
liquid crystal display (LCD) device, bene?cially including: 
forming a gate line having a gate electrode, a gate pad at an 
end of the gate line, a gate shorting bar and a gate shorting 
bar connector connecting the gate shorting bar and the gate 
pad on a substrate, thereby de?ning a ?rst intermediate 
structure; forming a ?rst insulation layer on the ?rst inter 
mediate structure; forming an active layer over the gate 
electrode on the ?rst insulation layer, thereby de?ning a 
second intermediate structure; forming source and drain 
electrodes connected to the active layer, a source line having 
the source electrode, a source pad at an end of the source 
line, a source shorting bar and a source shorting bar con 
nector connecting the source shorting bar and the source pad 
on the second intermediate structure, thereby de?ning a third 
intermediate structure; forming a second insulation layer on 
the third intermediate structure; forming a gate cutting hole 
by patterning the ?rst and second insulation layers and the 
gate shorting bar connector; forming a source cutting hole 
by patterning the ?rst and second insulation layers and the 
source shorting bar connector; and Wherein at least one of 
the gate and source cutting holes has a uneven side portion. 

[0034] The gate shorting bar connector is thinner than the 
gate line and the source shorting bar connector is thinner 
than the source line. 

[0035] According to another method to solve the above 
problem, a method of fabricating an array substrate for a 
liquid crystal display (LCD) device, further including: form 
ing a gate pad hole penetrating the ?rst and second insulation 
layers to eXpose the gate pad; forming a source pad hole 
penetrating the second insulation layer to eXpose the source 
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pad; and forming ?rst and second lines connected to the gate 
pad and the source pad via the gate pad hole and source pad 
hole, respectively. 
[0036] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWING 

[0037] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate embodiments of the invention and together With 
the description serve to eXplain the principles of the inven 
tion. 

[00%] 
[0039] FIG. 1 is a partial plan vieW illustrating the pad 
part and the inverted staggered type thin ?lm transistors 
(TFTs) according a conventional TFT array substrate. 

[0040] FIGS. 2A to 2F are cross-sectional vieWs taken 
line 11-11 and illustrate a manufacturing process according to 
the conventional art. 

[0041] FIG. 3 is an enlarged plan vieW of the portion “B” 
of FIG. 2F and illustrates the gate cutting hole after pat 
terning the transparent conductive material 

[0042] FIG. 4 is a cross-sectional vieW taken line IV-IV of 
FIG. 3. 

[0043] FIG. 5 is a partially schematic plan vieW illustrat 
ing the array substrate of the LCD panel according to a 
preferred embodiment of the present invention. 

[0044] FIG. 6A to 6E are cross-sectional vieWs taken 
along line VI-VI of FIG. 5 and illustrate the manufacturing 
process according to the preferred embodiment of the 
present invention. 

[0045] FIG. 7 is an enlarged plan vieW of the portion “C” 
of FIG. 6E. 

[0046] FIG. 8 is an enlarged plan vieW of the portion “D” 
of FIG. 7. 

[0047] FIG. 9 is a cross-sectional vieW taken line IX-IX of 
FIG. 7. 

In the draWings: 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

[0048] Reference Will noW be made in detail to illustrated 
embodiments of the principles of the present invention, 
eXamples of Which are shoWn in the accompanying draW 
ings. 
[0049] FIG. 5 is a partial plan vieW of an array substrate 
according to a preferred embodiment of the present inven 
tion. Referring to FIG. 5, the gate pad 105 is positioned at 
the left side of the substrate 101 and the source pad 125 is 
positioned at the upper side of the substrate 101. A gate 
shorting bar 103 is arranged in a longitudinal direction at the 
left peripheral portion of the substrate 101 and a source 
shorting bar 122 is arranged in a transverse direction at the 
upper peripheral portion of the substrate 101. A gate line 107 
is arranged in a transverse direction on the substrate 101 and 
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a source line 123 is arranged in a longitudinal direction on 
the substrate 101. The gate and source lines 107 and 123 
de?ne the pixel region 156. A thin ?lm transistor (TFT) is 
positioned at one comer of the pixel region 156 and near the 
crossing point of the gate and source lines 107 and 123. The 
TFT includes a gate electrode 109, an active layer 117 and 
source and drain electrodes 121a and 12lb. 

[0050] FIGS. 6A to 6E are cross-sectional vieWs taken 
along line VI-VI of FIG. 5 and illustrate a manufacturing 
process according to the preferred embodiment of the 
present invention. 

[0051] As shoWn in FIG. 6A, a conductive material 
including a ?rst metallic material such as aluminum and 
Al-alloy is deposited on the substrate 101 and a conductive 
material including a second metallic material such as molyb 
denum (Mo), tantalum (Ta), tungsten or antimony (Sb) 
is sequentially deposited on the ?rst metallic layer. The 
double-layered metallic layer is patterned to form the gate 
shorting bar 103, the gate pad 105, a gate shorting bar 
connector 102 connecting the gate shorting bar 103 to the 
gate pad 105, a gate line 107 and a gate electrode 109. 

[0052] The gate electrode 109 extends from the gate line 
107 and is positioned at one corner of the pixel region 156 
(see FIG. 5). The gate pad 105 is positioned at the end of the 
gate line 107. The gate shorting bar 103 is connected to 
every gate pad 105, Which is connected to the gate line 107, 
causing the gate lines to be at an equipotential. Therefore, an 
open/short-circuit caused by static electricity during the 
manufacturing process is prevented because the gate pad 
105 and the gate line 107 are at an equipotential. 

[0053] The thickness of the shorting bar connector 102 is 
preferably thinner than that of the gate line 107. The shorting 
bar connector 102 may also have a hole or holes (not shoWn) 
to facilitate cutting in a later cutting process. 

[0054] Referring to FIG. 6B, the ?rst insulation layer 111 
includes inorganic and organic materials such as silicon 
nitride (SiNX), silicon oxide (SiOX), BenZocyclobutene 
(BCB) and acryl. The ?rst insulating layer 111 is formed 
over the substrate and over the second metallic layer. After 
forming the ?rst insulation layer 111, an intrinsic semicon 
ductor layer 113 and a doped semiconductor layer 115 are 
sequentially formed on the ?rst insulation layer 111. 

[0055] As shoWn in FIG. 6C, an active layer 117 and an 
ohmic contact layer 119 are formed into an island shape by 
patterning the intrinsic and doped semiconductor layers 113 
and 115 at the same time. 

[0056] Referring to FIG. 6D, 21 third metallic material 
such as chrome or chrome alloy is deposited and patterned 
to form the source electrode 121a, the drain electrode 121b, 
the source line 123 connected to the source electrode 121a, 
the source pad 125 connected to the source line 123, the 
source shorting bar 122, and the source shorting bar con 
nector 127 connecting the source pad 125 to the source 
shorting bar 122. The source line 123 is insulated against the 
gate line 107 by the ?rst insulation layer 111, and the source 
line 123 is perpendicular to the gate line 107. At this time, 
the source shorting bar 122 formed at the upper side of the 
substrate (see FIG. 5) is connected to the even-numbered 
source pads and the source shorting bar (not shoWn) formed 
at the loWer side of the substrate is connected to the 
odd-numbered source pads. Thus, the open-circuit caused by 
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static electricity is effectively prevented since every other 
source lines are connected to each other. 

[0057] As shoWn in FIG. 6E, 21 second insulation layer 
129 is formed on the entire surfaces and patterned to form 
a source pad contact hole 131 and a drain contact hole 133. 
A gate contact hole 135 is sequentially formed by patterning 
the ?rst and second insulation layers 111 and 129. Sequen 
tially, the gate cutting holes 137 are formed by patterning the 
?rst and second insulation layers 111 and 129 and the gate 
shorting bar connector 102. 

[0058] The gate cutting holes 137 are formed to cut the 
gate shorting bar connector 102. At this time gate lines 107 
are classi?ed into even numbered gate lines and odd 
numbered gate lines. The gate shorting bar 103 formed at the 
left side of the substrate (see FIG. 5) is connected to the 
even-numbered or odd-numbered gate lines and the gate 
shorting bar (not shoWn) formed at the right side of the 
substrate is connected to the odd-numbered or even-num 
bered gate lines. Thus, in order that the odd-numbered gate 
lines are independent of the even-numbered gate lines, the 
gate cutting holes 137 cut every other gate shorting bar 
connector at both sides. For example, as shoWn in the 
draWing, at the left side of the substrate only even-numbered 
gate shorting bar connectors are cut and at the right side of 
the substrate only odd-numbered gate shorting bar connec 
tors (not shoWn) are cut by the gate cutting holes 137. 

[0059] When forming the gate cutting holes 137, the ?rst 
and second insulation layers 111 and 127 are patterned Wider 
than the Width of the gate shorting bar connector 102. The 
side portion of the gate cutting hole 137 has an uneven shape 
(see FIG. 7). 
[0060] Next, as shoWn in FIG. 6E, a transparent conduc 
tive material such as ITO (Indium-Tin-Oxide) is deposited 
on the entire surface. The transparent conductive material is 
patterned to form a gate pad terminal 139 contacting the gate 
pad 105 via the gate pad contact hole 135, a source pad 
terminal 143 contacting the source pad 125 via the source 
pad contact hole 131 and a pixel electrode 141 contacting the 
drain electrode 121b via the drain contact hole 133. During 
this patterning process, the transparent conductive material 
deposited in the gate cutting hole 137 is removed as Well. 

[0061] FIG. 7 is an enlarged vieW illustrating portion “C” 
of FIG. 6E. The gate cutting hole 137 has an uneven shape 
by patterning the ?rst and second insulation layers and the 
gate shorting bar connector. In particular, the side portion of 
the gate cutting hole 137 has a plurality of concave and 
convex portions. 

[0062] FIG. 8 is an enlarged vieW illustrating portion “D” 
of FIG. 7. As shoWn in FIG. 8, When an etchant ?oWs into 
the gate cutting hole 137 having the uneven shape, the 
residue 154 of the transparent conductive material, Which 
remains in a convex surface 153, is etched easily because the 
etchant ?oWs smoothly in the convex surface 153. Thus, 
although the residue 154 may remain in a concave portion 
151, the gate shorting bar connector 102 (see FIG. 7) is 
electrically disconnected (open circuit) since there is no 
residue 154 remaining in the convex surface 153. 

[0063] FIG. 9 is a cross-sectional vieW taken along the 
line IX-IX of FIG. 7. As shoWn in FIGS. 7 and 9, if the ?rst 
and second insulation layers 111 and 129 are etched into an 
uneven shape, the residue 154 of the transparent conductive 
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material is easily exposed to the etchant and is easily etched. 
Thus, the residue does not remain in the gate cutting hole 
and the gate shorting bar connector is electrically discon 
nected. This principle is applied to the source cutting hole to 
electrically disconnect the source shorting bar connector. 

[0064] As described above, using a method of manufac 
turing a TFT array substrate according to the preferred 
embodiment of the present invention, the gate or date lines 
are divided into the even-numbered and odd-numbered 
lines. Moreover, When patterning the ?rst and second insu 
lation layers, the gate and source cutting holes take on an 
uneven shape having conveX and concave surface portions 
to facilitate the etching of the residue of the transparent 
conductive material. Accordingly, the residue of the trans 
parent conductive material remaining on the conveX surface 
is easily etched due to its conveX shape, effectively discon 
necting the gate lines and the source lines from their 
respective shorting bars. 

[0065] It Will be apparent to those skilled in the art that 
various modi?cations and variation can be made in the 
present invention Without departing from the spirit or scope 
of the invention. Thus, it is intended that the present inven 
tion cover the modi?cations and variations of this invention 
provided they come Within the scope of the appended claims 
and their equivalents. 

What is claimed is: 
1. An array substrate for a liquid crystal display (LCD) 

device, comprising: 

a substrate; 

a plurality of gate lines, a plurality of ?rst and second gate 
pads at each end of the gate lines, ?rst and second gate 
shorting bars, and a plurality of ?rst and second gate 
shorting bar connectors connecting the ?rst and second 
gate pads to the ?rst and second gate shorting bars, 
respectively, on the substrate; 

a ?rst insulation layer over the substrate and covering the 
gate lines, the gate pads, the gate shorting bar connec 
tors and the gate shorting bars; 

a plurality of source lines, a plurality of ?rst and second 
source pads at each end of the source lines, ?rst and 
second source shorting bars, and a plurality of ?rst and 
second source shorting bar connectors connecting the 
?rst and second source pads to the ?rst and second 
source shorting bars, respectively, on the ?rst insulating 
layer; 

a second insulation layer over the source lines, the source 
pads, the source shorting bar connectors and the source 
shorting bars; 

Wherein the ?rst insulation layer and the second insulation 
layer have gate cutting holes penetrating the ?rst and 
second insulation layers and the gate shorting bar 
connectors, the gate cutting holes being formed 
betWeen the ?rst gate shorting bar and the second gate 
pads and betWeen the second gate shorting bar and the 
?rst gate pads; 

Wherein the second insulation layer has source cutting 
holes penetrating the second insulation layer and the 
source shorting bar connectors, the source cutting holes 
being formed betWeen the ?rst source shorting bar and 
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the second source pads and betWeen the second source 
shorting bar and the ?rst source pads; and Wherein at 
least one of the gate and source cutting holes has an 
uneven side portion. 

2. The array substrate for a liquid crystal display (LCD) 
device of claim 1, Wherein the uneven side portion of the at 
least one of the gate and source cutting holes has a concave 
portion and a conveX portion. 

3. The array substrate for a liquid crystal display (LCD) 
device of claim 1, Wherein the uneven side portion of the at 
least one of the gate and source cutting holes has a plurality 
of concave and conveX portions. 

4. The array substrate for a liquid crystal display (LCD) 
device of claim 1, Wherein a thickness of the gate shorting 
bar connector is smaller than that of the gate line. 

5. The array substrate for a liquid crystal display (LCD) 
device of claim 1, Wherein a thickness of the source shorting 
bar connector is smaller than that of the source line. 

6. A method of fabricating an array substrate for a liquid 
crystal display (LCD) device, comprising: 

forming a gate line having a gate electrode, a gate pad at 
an end of the gate line, a gate shorting bar and a gate 
shorting bar connector connecting the gate shorting bar 
and the gate pad on a substrate, thereby de?ning a ?rst 
intermediate structure; 

forming a ?rst insulation layer on the ?rst intermediate 
structure; 

forming an active layer over the gate electrode on the ?rst 
insulation layer, thereby de?ning a second intermediate 
structure; 

forming source and drain electrodes connected to the 
active layer, a source line, a source pad at an end of the 
source line, a source shorting bar and a source shorting 
bar connector connecting the source shorting bar and 
the source pad on the second intermediate structure, 
thereby de?ning a third intermediate structure; 

forming a second insulation layer on the third intermedi 
ate structure; 

forming a gate cutting hole by patterning the ?rst and 
second insulation layers and the gate shorting bar 
connector; and 

forming a source cutting hole by patterning the second 
insulation layer and the source shorting bar connector; 

Wherein at least one of the gate and source cutting holes 
has an uneven side portion. 

7. The method of fabricating an array substrate for a liquid 
crystal display (LCD) device of claim 6, Wherein the gate 
shorting bar connector is thinner than that of the gate line. 

8. The method of fabricating an array substrate for a liquid 
crystal display (LCD) device of claim 6, Wherein the source 
shorting bar connector is thinner than that of the source line. 

9. The method of fabricating an array substrate for a liquid 
crystal display (LCD) device of claim 6, further comprising: 

forming a gate pad hole penetrating the ?rst and second 
insulation layers to expose the gate pad; forming a 
source pad hole penetrating the second insulation layer 
to eXpose the source pad; and 
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forrning ?rst and second lines connected to the gate pad 
and the source pad via the gate pad hole and source pad 
hole, respectively. 

10. The method of fabricating an array substrate for a 
liquid crystal display (LCD) device of claim 9, Wherein the 
?rst and second lines are made of a transparent conductive 
material. 
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11. The method of fabricating an array substrate for a 
liquid crystal display (LCD) device of claim 10, Wherein the 
transparent conductive material includes indiurn-tin-oXide 
(ITO). 


