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(7) ABSTRACT

The LCD device of this invention comprises an LC panel
having a plurality of pixels defined by a plurality of gate lines
and data lines, one or more gate shorting bars disposed out-
side the LC panel, for applying a test signal to the LC panel
through gate lines, first and second data shorting bars dis-
posed outside the LC panel, for applying test signals to odd
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF FABRICATING THE SAME

CROSS-REFERENCE TO A RELATED
APPLICATION

[0001] Pursuant to 35 U.S.C. §119(a), this application
claims the benefit of earlier filing date and right of priority to
Korean Application No. 10-2009-0087224, filed on Sep. 15,
2009, the content of which is incorporated by reference herein
in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1.Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play (LCD) device and a method of fabricating the same, and
particularly, to an LCD device capable of preventing inferi-
ority of a thin film transistor (TFT) due to a charging current
difference by maintaining a charging current occurring from
an odd numbered data line to be equal to a charging current
occurring from an even numbered data line, and a method of
fabricating the same.

[0004] 2. Background of the Invention

[0005] A liquid crystal display (LCD) device is a transmis-
sive flat panel display device, and is mainly applied to each
kind of electronic devices such as a notebook computer, per-
sonal digital assistants (PDA), and a mobile phone. Recently,
this LCD device is being actively practicalized much more
than other flat display devices owing to its thin and light
characteristic and high picture quality. As demands for high-
definition televisions (HDTVs), digital televisions, and wall-
mounted televisions are increased, research on an LCD
device of a large area which can be applied to the TVs is
actively ongoing.

[0006] Generally, LCD devices may be classified into sev-
eral types according to a method of driving liquid crystal
molecules. Nowadays, an active matrix TFT-LCD device is
being mainly used owing to a fast response speed and less
residual images.

[0007] FIG. 1 is a view schematically showing a structure
ofan L.C panel 1 of a TFT-L.CD device in accordance with the
conventional art.

[0008] As shown in FIG. 1, a plurality of gate lines 3 and
data lines 5 which define a plurality of pixels by being
arranged in horizontal and vertical directions are formed on
the LC panel 1. A thin film transistor (TFT) 7, a switching
device is arranged in each pixel. When a scan signal is input-
ted to the TFT through the gate line 3, the TFT is switched to
apply a signal inputted through the data line 5 to the pixel 9.
[0009] A gate driving portion 11 and a data driving portion
15 are arranged outside the LC panel 1. A plurality of gate
driving circuits 12 are arranged at the gate driving potion 11,
thereby inputting scan signals to the gate lines 3 through pads
(not shown). This scan signal is applied to a gate electrode of
the TFT 7 to activate a semiconductor layer of the TFT 7. A
plurality of data driving circuits 16 are arranged at the data
driving potion 15, thereby inputting image signals to the data
lines 5 through pads (not shown). This image signal is applied
to the pixel 9 through source and drain electrodes of the TFT
7 when the semiconductor layer has been activated (i.e., a
channel has been formed at the semiconductor layer).
[0010] Thepixel 9 is formed at an intersection between the
gate line 3 and the data line 5, and is provided with one TFT
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7. Accordingly, the pixels formed at each column is connected
to one data line 5, and receive a signal applied through the
corresponding data line 5.

[0011] In the conventional LCD device, one data line is
connected to one pixel formed at each column. Accordingly,
when ‘N’ data lines are arranged at the LC panel 1 and ‘n’ data
lines are connected to the data driving circuits 16, ‘N/n’ data
driving circuits 16 are totally required. Here, the data driving
circuits 16 are expensive integrated circuits. Accordingly,
when one data line is connected to one pixel formed at each
column and a signal is applied to the data line, a large number
of data driving circuits 16 are required. This may increase the
fabrication costs of the LCD device.

[0012] Recently, as polycrystalline TFT techniques
develop, there is implemented a structure of'a system on panel
(SOP) for integrating a data driving portion with pixels on an
LC panel. In this structure, a large number of data driving
circuits have to be formed in the LC panel. This may increase
the fabrication costs, and increase an area of the LC panel.
[0013] Inorderto solve these problems, has been proposed
an LCD device capable of sharing one data line by two pixels.
In this LCD device, since two pixels are connected to one data
line, two columns of pixels are connected to one data line.
[0014] However, this LCD device has the following prob-
lem.

[0015] When a threshold voltage difference occurs
between a TFT of a pixel connected to an odd numbered data
line and a TFT of a pixel connected to an even numbered data
line at the time of fabricating the LCD device, a brightness of
pixels connected to the odd numbered data line is different
from a brightness of pixels connected to the even numbered
data line. This may cause a picture quality to be deteriorated.
[0016] This problem may occur even when one data line is
connected to one pixel. In this case, since one column of a
pixel is connected to a corresponding data line, a brightness
difference can notbe easily recognized by a human’s eyes. On
the other hand, when one data line is shared by two pixels, a
brightness difference occurs from two columns of pixels thus
to be easily recognized by a human’s eyes.

SUMMARY OF THE INVENTION

[0017] Therefore, an object of the present invention is to
provide a liquid crystal display (LCD) device capable of
preventing a threshold voltage difference between thin film
transistors (TFTs) connected to data lines, by maintaining a
charging current occurring from an odd numbered data line to
be equal to a charging current occurring from an even num-
bered data line, by disconnecting a first data shorting bar and
a second data shorting bar from an odd numbered data link
line and an even numbered data link line, respectively, and a
method of fabricating the same.

[0018] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, there is provided a liquid crys-
tal display (LCD) device, comprising: an LC panel having a
plurality of pixels defined by a plurality of gate lines and data
lines; one or more gate shorting bars disposed outside the LC
panel, for applying a test signal to the LC panel through gate
lines; first and second data shorting bars disposed outside the
LC panel, for applying test signals to odd and even numbered
data lines, respectively; an odd numbered data link line con-
nected to the odd numbered data line, and spacing from the
first data shorting bar by a predetermined distance; an even
numbered data link line connected to the even numbered data
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line, and spacing from the second data shorting bar by a
predetermined distance; and a connection line for electrically
connecting the odd numbered data link line and the first data
shorting bar with each other, and connecting the even num-
bered data link line and the second data shorting bar with each
other through contact holes, wherein the odd numbered data
link line has a length equal to that of the even numbered data
link line.

[0019] The LC panel may include a plurality of gate lines
for applying scan signals to the pixels; a plurality of data lines
crossing the gate lines, each data line shared by two adjacent
pixels, for applying image signals to the corresponding pix-
els; a thin film transistor (TFT) formed at each of the pixels;
a pixel electrode formed at each of the pixels; and a metallic
layer formed at an interface between pixels which do not
share the data line, wherein the TFT comprises a gate elec-
trode formed on a first substrate, a gate insulating layer
formed on the gate electrode, a semiconductor layer formed
on the gate insulating layer, source and drain electrodes
formed on the semiconductor layer, and a passivation layer
formed over an entire region of the first substrate.

[0020] The first data shorting bar may be formed of the
same material as the source electrode, the second data short-
ing bar may be formed of the same material as the gate
electrode, and the connection line may be formed of Indium
Tin Oxide (ITO) or Indium Zinc Oxide (1Z0).

[0021] A second equi-potential circuit may be arranged
between the odd numbered data link line and the even num-
bered data link line. And, a metallic line connected to the data
line through the second equi-potential circuit may be
arranged at an end of the data line.

[0022] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described herein, there is also provided a method
of fabricating a liquid crystal display (LCD) device, the
method comprising: forming, on a substrate, an LC panel
including gate lines and data lines which define a plurality of
pixels, and TFTs, one or more gate shorting bars disposed
outside the LC panel, for applying a test signal to the LC panel
through gate lines, first and second data shorting bars dis-
posed outside the L.C panel, for applying test signals to an odd
numbered data line and an even numbered data line, respec-
tively, an odd numbered data link line connected to the odd
numbered data line, and spacing from the first data shorting
bar by a predetermined distance, an even numbered data link
line connected to the even numbered data line, and spacing
from the second data shorting bar by a predetermined dis-
tance, and a connection line for electrically connecting the
odd numbered data link line and the first data shorting bar
with each other, and connecting the even numbered data link
line and the second data shorting bar with each other through
contact holes; inputting test signals to the gate lines and the
data lines through first and second gate shorting bars and the
first and second data shorting bars, and performing a test for
of the LC panel; cutting and removing the first and second
gate shorting bars, the first and second data shorting bars, and
the odd and even numbered data link lines by a cutting means.
[0023] The present invention may have the following
advantages.

[0024] Firstly, a threshold voltage difference between the
thin film transistors (TFTs) connected to the data lines may be
prevented, by maintaining a charging current occurring from
the odd numbered data line to be equal to a charging current
occurring from the even numbered data line, by disconnect-
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ing the first data shorting bar and the second data shorting bar
from the odd numbered data link line and the even numbered
data link line, respectively,

[0025] Secondly, the data lines may always have the same
equi-potential by arranging first equi-potential circuits at the
odd and even numbered data link lines, and by forming sec-
ond equi-potential circuits and a metallic line at the end of the
data lines.

[0026] The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Theaccompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
[0028] Inthe drawings:

[0029] FIG. 1is a view schematically showing a structure
of a liquid crystal display (LCD) device in accordance with
the conventional art;

[0030] FIG. 2 is a view schematically showing a structure
of a liquid crystal display (LCD) device according to the
present invention;

[0031] FIG. 3A is a planar view showing a structure of an
LC panel of an LCD device according to the present inven-
tion;

[0032] FIG. 3B is a sectional view taken along line ‘I-I’ in
FIG. 3A;

[0033] FIG. 4 is a view showing a connection structure of
data shorting bars of an LCD device according to the present
invention; and

[0034] FIG. 5 is a view showing a structure of lower end
portions of data lines of an LCD device according to the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0035] Description will now be given in detail of the present
invention, with reference to the accompanying drawings.
[0036] For the sake of brief description with reference to
the drawings, the same or equivalent components will be
provided with the same reference numbers, and description
thereof will not be repeated.

[0037] Hereinafter, the present invention will be explained
in more detail with reference to the attached drawings.
[0038] The present invention is to provide a liquid crystal
display (LCD) device having a structure that one data line is
shared by two pixels, capable of preventing deterioration of a
picture quality due to a threshold voltage difference between
a'TFT of a pixel connected to an odd numbered data line, and
a TFT of a pixel connected to an even numbered data line.
[0039] The reason why a threshold voltage difference
occurs between the TFT of the pixel connected to the odd
numbered data line, and the TFT ofthe pixel connected to the
even numbered data line is as follows.

[0040] Inafourth-mask process at the time of fabricating an
LCD device, an active layer formed below source and drain
electrodes is disposed below the source electrode, the drain
electrode and the data line.
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[0041] A shorting bar formed outside a display region is
connected to the data line of the LCD device. This shorting
bar serves to apply a test signal into a pixel through the data
line, and is a part cut to be removed at the time of producing
a final product of the LCD device. Generally, an odd num-
bered data line and an even numbered data line are connected
to different data shorting bars. When the data shorting bars
have areas different from each other, active layers disposed
below the data shorting bars also have areas different from
each other.

[0042] The active layer is dry-etched by a plasma with
using a metallic layer thereabove as a blocking. Here, the
active layer is not under-etched whereas an end portion of the
metallic layer is under-etched by being wet-etched. This may
cause the active layer to have a tail extending from the end of
the metallic layer by a predetermined distance. Charges are
accumulated on the tail of the active layer during processes,
resulting in flowing a charging current. Since the data short-
ing bar connected to the odd numbered data line has an area
different from that of the data shorting bar connected to the
even numbered data line, an entire area and a tail area of the
active layer connected to the odd numbered data line is dif-
ferent from those of the active layer connected to the even
numbered data line. Accordingly, a charging current occur-
ring from the odd numbered data line is different from a
charging current occurring from the even numbered data line.
This may cause a threshold voltage difference between the
TFT connected to the odd numbered data line and the TFT
connected to the even numbered data line.

[0043] Moreover, since the odd numbered data line and the
even numbered data line are connected to different data short-
ing bars, the odd numbered data line has a length different
from that of the even numbered data line. The length differ-
ence between the odd numbered data line and the even num-
bered data line causes a length difference of the active layers
therebelow. Accordingly, a size of a charging current flowing
along the odd numbered data line is different from that of a
charging current flowing along the even numbered data line.
This may cause a threshold voltage difference between the
TFT connected to the odd numbered data line and the TFT
connected to the even numbered data line.

[0044] To solve the above problems, the present invention
is to provide an LCD device capable of preventing the occur-
rence of a threshold voltage difference between the TFT
connected to the odd numbered data line and the TFT con-
nected to the even numbered data line.

[0045] FIG. 2 is a view schematically showing a structure
of an LCD device according to the present invention.

[0046] As showninFIG. 2, a plurality of gate lines 103 and
data lines 105 which define a plurality of pixels by being
arranged in horizontal and vertical directions are formed on
anLC panel 101. A thin film transistor (TFT) 107, a switching
device is arranged in each pixel. When a scan signal is input-
ted to the TFT through the gate line 103, the TFT is switched
to apply a data signal inputted through the data line 105 to the
pixel 109.

[0047] Data shorting bars 182 and 184, and gate shorting
bars 186 and 188 are disposed at an outer periphery of the LC
panel 101, and are connected to the data lines 105 and the gate
lines 103, respectively. The data shorting bars 182 and 184,
and the gate shorting bars 186 and 188 are additional lines for
inputting test signals to the LC panel 101 through data pads
and gate pads (not shown) formed at the ends of the data lines
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105 and the gate lines 103. By the inputted test signals, the
TFT 107 inside the pixel 109 can be inspected.

[0048] Although not shown, the gate shorting bars 186 and
188 are connected to a gate test signal generator, thereby
supplying a gate test signal outputted from the gate test signal
generator to the gate lines 103. And, the data shorting bars 182
and 184 are connected to a data test signal generator, thereby
supplying a data test signal outputted from the data test signal
generator to the data lines 105.

[0049] The data shorting bars 182 and 184, and the gate
shorting bars 186 and 188 are formed in two in number, and
are connected to the odd numbered line and the even num-
bered line, respectively. More concretely, the odd numbered
data line is connected to the first data shorting bar 182, and the
even numbered data line is connected to the second data
shorting bar 184. And, the odd numbered gate line is con-
nected to the first gate shorting bar 186, and the even num-
bered gate line is connected to the second gate shorting bar
188.

[0050] Although not shown, a gate driving portion and a
data driving portion are disposed outside the LC panel 101. A
scan signal is inputted to the TFT 107 through the gate line
103, and an image signal inputted to the data line 105 is
applied to the pixel electrode via the TFT 107.

[0051] FIG.3A isaplanar view showing a pixel structure of
an LCD device according to the present invention, and FIG.
3B is a sectional view taken along line ‘I-I” in FIG. 3A.
Generally, a plurality of pixels are formed at an LCD device.
However, the drawings illustrate only one pixel for conve-
nience.

[0052] As shown in FIG. 3A, one pixel is defined on an LC
panel by one gate line and one data line crossing each other.
Two pixels are arranged between the gate lines 103a and
1035, and the data line 105. Each column of pixels are pro-
vided with the first gate line 103a and the second gate line
1035. A thin film transistor (TFT) 107a is formed at the pixel
arranged between the gate line 103¢ and the dataline 105, and
a thin film transistor (TFT) 1075 is formed at the pixel
arranged between the gate line 1035 and the data line 105.
Here, the TFTs 107a and 1075 formed at the pixels adjacent
to each other in a state that the data line 105 is interposed
therebetween share one data line 105, and apply different
image signals to the pixels by being connected to the first gate
line 103a and the second gate line 1035.

[0053] The TFTs 107a and 1075 respectively include gate
electrodes 113a and 1135 connected to the gate lines 103a
and 1035, semiconductor layers 114a and 1145 formed on the
gate electrodes 113a and 1135, and forming current channels
when scan signals are applied to the gate electrodes 113a and
1135 through the gate line lines 103a and 1034, source elec-
trodes 1174 and 1175 formed on the semiconductor layers
1144 and 1145, and applying signals inputted through the
data line 105 to the pixels, and drain electrodes 118a and
1185.

[0054] Pixel electrodes 109 are formed in the pixels. The
pixel electrodes 109 are arranged at the pixels adjacent to the
data line 105 (i.e., pixels shared by one data line). However,
when the pixels are adjacent to each other without the data
line 105, the pixel electrodes 109 are arranged to face each
other.

[0055] A metallic layer 132 is arranged between pixels not
shared by the dataline 109, i.e., pixels where the data line 105
has not been arranged. The metallic layer 132 is electrically
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connected to metallic layers 132 of the adjacent pixels by a
metallic layer connection pattern 132a.

[0056] A structure of this LC panel will be explained in
more detail with reference to FIG. 3B.

[0057] As shown in FIG. 3B, a gate electrode 113a is
formed on a first substrate 150 formed of a transparent mate-
rial such as glass, and a gate insulating layer 152 is formed on
the first substrate 150 having the gate electrode 113a formed
thereon. A semiconductor layer 114a is formed on the gate
insulating layer 152, and a source electrode 1174 and a drain
electrode 118a are formed on the semiconductor layer 114a.
A passivation layer 154 is formed on the first substrate 150
having the source electrode 117a and the drain electrode 1184
formed thereon. A pixel electrode 109 formed of a transparent
conductive material such as Indium Tin Oxide (ITO) or
Indium Zinc Oxide (IZ0) is formed on the passivation layer
154. A contact hole is formed at the passivation layer 154,
through which the pixel electrode 109 is electrically con-
nected to the drain electrode 118a. On a second substrate 160
formed of a transparent insulating material such as glass,
formed are a black matrix 162 and a color filter layer 164. The
black matrix 162 serves to prevent light leakage to an image
non-display region, e.g., a TFT region, or a space between
pixels, and the color filter layer 164 serves to substantially
implement colors. A common electrode 166 which forms an
electric field between itself and the pixel electrode 109 is
formed on the color filter layer 164.

[0058] An LC layer 170 is formed between the first sub-
strate 150 and the second substrate 160, thereby completing
anLCD device. Alignment layers (not shown) for aligning LC
molecules are formed on the first substrate 150 and the second
substrate 160.

[0059] FIG. 4 is a view showing a connection structure of
data shorting bars formed at an upper end of an outer periph-
ery of an LCD device according to the present invention.
[0060] As showninFIG. 4, an odd numbered data link line
191a is connected to a first data shorting bar 182, and an even
numbered data link line 1915 is connected to a second data
shorting bar 182. Although not shown, an odd numbered data
pad is connected to the odd numbered data link line 1914, and
an odd numbered data line is connected to the odd numbered
data pad. And, an even numbered data pad is connected to the
even numbered data link line 1915, and an even numbered
data line is connected to the even numbered data pad. As
shown, a connection line 193 is formed at the second data
shorting bar 184, through which the even numbered data link
line 1915 is connected to the second data shorting bar 184.
[0061] The first data shorting bar 182 is formed of the same
metallic material as the source electrodes 117a and 1175 of
the TFTs, and the second data shorting bar 184 is formed of
the same metallic material as the gate electrodes 113a and
1135 of the TFTs.

[0062] AsshowninFIG. 4, the odd numbered data link line
191¢ and the even numbered data link line 1915 are discon-
nected from the first data shorting bar 182 and the second data
shorting bar 184, respectively, and then are electrically con-
nected to the first data shorting bar 182 and the second data
shorting bar 184, respectively by first and second transparent
electrodes 194a and 1945 formed of ITO or IZ0. The first and
second transparent electrodes 194a and 1945 are simulta-
neously formed when forming the pixel electrode 109 of the
LC panel. The first transparent electrode 194a is electrically
connected to the first data shorting bar 182 and the odd num-
bered data link line 1914, through a contact hole 198« of the
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first data shorting bar 182 and a contact hole 1994 of the odd
numbered data link line 191a, thereby electrically connecting
the first data shorting bar 182 and the odd numbered data link
line 191a with each other. The second transparent electrode
1945 is electrically connected to the second data shorting bar
184 and the even numbered data link line 1915, through a
contact hole 1984 of the second data shorting bar 184 and a
contact hole 1995 of the even numbered data link line 1915,
thereby electrically connecting the second data shorting bar
184 and the even numbered data link line 1915 with each
other.

[0063] The reason why the data link lines 191a and 1915
are disconnected from the first and second data shorting bars
182 and 184, and then are indirectly connected to the first and
second data shorting bars 182 and 184 by the transparent
electrodes 194a and 1946 is as follows.

[0064] Ifthe data link lines 191a and 1915 are not discon-
nected from the first and second data shorting bars 182 and
184 but are connected to each other, positions of the first and
second data shorting bars 182 and 184 are different from each
other. This may cause a length of the odd numbered data link
line 191a connected to the first data shorting bar 182 to be
different from a length of the even numbered data link line
1915 connected to the second data shorting bar 184.

[0065] As aforementioned, a threshold voltage difference
occurs between the TFT connected to the odd numbered data
line and the TFT connected to the even numbered data line,
because the active layers disposed below the datalines and the
data link lines 191a and 1915, i.e., the semiconductor layers
have sizes different from each other. If the datalink lines 191a
and 1915 are not disconnected from the data shorting bars 182
and 184 but are directly connected to the data shorting bars
182 and 184, a length of the odd numbered data link line 191a
becomes different from a length of the even numbered data
link line 1915. As a result, the active layers have sizes differ-
ent from each other, and charging amounts of the active layers
become different from each other. This may cause a threshold
voltage difference between the TFT connected to the odd
numbered data line and the TFT connected to the even num-
bered data line.

[0066] Inthe present invention, the data link lines 191 and
1915 are disconnected from the first and second data shorting
bars 182 and 184, thereby making the length of the odd
numbered data link line 191a equal to the length of the even
numbered data link line 1915. This makes charging amounts
of the active layers equal to each other. Accordingly, a thresh-
old voltage difference does not occur between the TFT con-
nected to the odd numbered data line 191¢ and the TFT
connected to the even numbered data line 1915.

[0067] Furthermore, the data link lines 191a and 1915 are
disconnected from the first and second data shorting bars 182
and 184, thereby preventing charges of the first and second
data shorting bars 182 and 184 from being introduced into the
odd numbered data link line 191 and the even numbered data
line 1915. This may prevent flowing of different amounts of
charges into the data lines due to an area difference between
the first and second data shorting bars 182 and 184.

[0068] Generally, charges are generated from the active
layers when the active layers are etched by plasma. Accord-
ingly, even if the data link lines 191a and 1915 are connected
to the first and second data shorting bars 182 and 182 by the
transparent electrodes 194a and 1945 formed in a later pro-
cess, charging currents do not flow to the data lines by the
transparent electrodes 194a and 194b. After completing the
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LC panel by the transparent electrodes 194a and 1945, test
signals are inputted to the data lines to perform a test.

[0069] First equi-potential circuits 196 are arranged
between the data link lines 1914 and 1915 adjacent to each
other. The first equi-potential circuits 196 serve to constantly
maintain potentials of the data lines adjacent to each other
during processes, and are formed of TFTs, etc.

[0070] Once a test has been performed after completing the
LC panel, the data shorting bar and the connection structure
are removed by laser or a cutting wheel.

[0071] FIG. 5 is a view showing a structure of a lower end
portion of an outer periphery of an LCD device according to
the present invention.

[0072] As shown in FIG. 5, end portions of the data lines
105 are connected to a metallic line 210 through second
equi-potential circuits 212. The second equi-potential circuits
212 are formed of TFTs, and serve to form the data lines 105
with the same potential. The second equi-potential circuits
212 connected to the data lines 105 are connected to the
metallic line 210. Since the metallic line 210 consists of the
source electrodes 117a and 1175 of the TFTs, all of the data
lines 105 can maintain the same potential. Here, the metallic
line 210 may be grounded.

[0073] The second equi-potential circuits 212 and the
metallic line 210 perform the same function as the first equi-
potential circuits 196 formed at upper ends of an outer periph-
ery of the LCD device. In the present invention, the first and
second equi-potential circuits 196 and 197 are dually
arranged. This may allow the data lines to always maintain a
constant potential even if one of the two equi-potential cir-
cuits is mal-operated.

[0074] As aforementioned, the odd numbered data link
lines 191a and the even numbered data link line 1915 are
disconnected from the first and second data shorting bars 182
and 184, thereby preventing charging currents resulting from
the first and second data shorting bars 182 and 184 from being
introduced into the data lines. Furthermore, the odd num-
bered data link line 1914 and the even numbered data link line
1915 are disconnected from the first and second data shorting
bars 182 and 184, thereby making the length of the odd
numbered data link line 191a equal to the length of the even
numbered data link line 1915. This makes the amount of a
charging current resulting from the odd numbered data link
line 191a equal to the amount of a charging current resulting
from the even numbered data link line 1915. Accordingly, a
threshold voltage difference between the TFT connected to
the odd numbered data line and the TFT connected to the even
numbered data line.

[0075] Inthe LCD device, the pixel of the LC panel shown
in FIG. 3, the gate shorting bars 186 and 188 and the data
shorting bars 182 and 182 disposed on an outer periphery of
the LC panel shown in FIGS. 4 and 5 are formed on a mother
glass substrate by a TFT fabrication process. Then, the data
link lines 1914 and 1915 are connected to the data shorting
bars 182 and 184 by the transparent electrodes, and test sig-
nals are applied to the LC panel through the data shorting bars
182 and 184 and the gate shorting bars 186 and 188. After
testing the LC panel, the mother glass substrate is cut into unit
LC panels by using laser or a cutting device such as a cutting
wheel. Then, the unit LC panels are separated from each other
along cutting lines, and the shorting bar connection structure
is removed from each of the unit LC panels. Accordingly, an
LCD device is completed.
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[0076] The present invention may be applied notonly to the
specific structure disclosed in the detailed description, but
also to various structures.

[0077] For instance, the LC panel has a structure that two
pixels share one data line. However, the L.C panel may have a
structure that one pixel is connected to one data line. The
reason why the LC panel of the present invention has a struc-
ture that two pixels share one data line is because the present
invention can have a maximized effect from the structure. Itis
obvious that the present invention can have an effect from an
LCD device having a structure that one pixel is connected to
one data line.

[0078] Furthermore, the first equi-potential circuits or the
second equi-potential circuits may be applied not only to
circuits having a specific structure, but also to any types of
equi-potential circuits.

[0079] The foregoing embodiments and advantages are
merely exemplary and are not to be construed as limiting the
present disclosure. The present teachings can be readily
applied to other types of apparatuses. This description is
intended to be illustrative, and not to limit the scope of the
claims. Many alternatives, modifications, and variations will
be apparent to those skilled in the art. The features, structures,
methods, and other characteristics of the exemplary embodi-
ments described herein may be combined in various ways to
obtain additional and/or alternative exemplary embodiments.
[0080] As the present features may be embodied in several
forms without departing from the characteristics thereof; it
should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
construed broadly within its scope as defined in the appended
claims, and therefore all changes and modifications that fall
within the metes and bounds of the claims, or equivalents of
such metes and bounds are therefore intended to be embraced
by the appended claims.

What is claimed is:

1. A liquid crystal display (LCD) device, comprising:

an liquid crystal (LC) panel having a plurality of pixels
defined by a plurality of gate lines and data lines;

at least one gate shorting bar disposed at the outside of the
LC panel, for applying a test signal to the LC panel
through gate lines;

first and second data shorting bars disposed at the outside
ofthe LC panel, for applying test signals to odd and even
numbered data lines, respectively;

odd numbered data link lines connected to the odd num-
bered data lines, the odd numbered data link lines being
apart from the first data shorting bar in a predetermined
distance;

even numbered data link lines connected to the even num-
bered data lines, the even numbered data link lines being
apart from the second data shorting bar in a predeter-
mined distance; and

a transparent electrode for electrically connecting the odd
numbered data link lines and the first data shorting bar
with each other, and connecting the even numbered data
link lines and the second data shorting bar with each
other through contact holes,

wherein the odd numbered data link lines have a length
equal to that of the even numbered data link lines.
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2. The LCD device of claim 1, wherein the LC panel
comprises:

a plurality of gate lines for applying scan signals to the

pixels;

a plurality of data lines crossing the gate lines, each data
line being shared by two adjacent pixels to apply an
image signal to the corresponding pixel;

a thin film transistor (TFT) at each of the pixels;

a pixel electrode at each of the pixels; and

ametallic layer at a boundary region between pixels which
do not share by the data line.

3. The LCD device of claim 2, wherein the TFT comprises:

a gate electrode on a first substrate;

a gate insulating layer on the gate electrode;

a semiconductor layer on the gate insulating layer;

source and drain electrodes on the semiconductor layer;
and

a passivation layer over an entire region of the first sub-
strate.

4. The LCD device of claim 3, wherein the first data short-
ing bar is formed of the same material as the source electrode,
the second data shorting bar is formed of the same material as
the gate electrode.

5. The LCD device of claim 1, wherein the transparent
electrode is formed of Indium Tin Oxide (ITO) or Indium
Zinc Oxide (IZ0).

6. The LCD device of claim 1, further comprising a first
equi-potential circuit disposed between the odd numbered
datalink line and the even numbered data link line to maintain
potentials of the odd and even numbered data link lines to be
equal to each other.

7. The LCD device of claim 1, further comprising:

a second equi-potential circuit connected to an end of the

data line; and

ametallic line disposed below the data line, and the metal-
lic line being connected to the data line through the
second equi-potential circuit.

8. The LCD device of claim 7, wherein the metallic line is
formed of the same material as the source electrode of the
TFT.

9. The LCD device of claim 1, further comprising:

a first equi-potential circuit disposed between the odd num-

bered data link line and the even numbered data link line
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to maintain potentials of the odd and even numbered
data link lines to be equal to each other;

a second equi-potential circuit connected to an end of the
data line; and

a metallic line disposed below the data line, the metallic
line being connected to the data line through the second
equi-potential circuit.

10. A method of fabricating a liquid crystal display (LCD)

device, the method comprising:

forming, on a substrate, an L.C panel including gate lines
and data lines for defining a plurality of pixels and TFTs,
at least one gate shorting bar at the outside of the LC
panel to apply a test signal to the LC panel through gate
lines, first and second data shorting bars at the outside of
the LC panel to apply test signals to odd numbered data
lines and even numbered data lines, respectively, odd
numbered data link lines connected to the odd numbered
data lines and apart from the first data shorting bar in a
predetermined distance, and even numbered data link
lines connected to the even numbered data lines and
apart from the second data shorting bar in a predeter-
mined distance;

forming a transparent electrode for electrically connecting
the odd numbered data link line and the first data short-
ing bar with each other, and connecting the even num-
bered data link line and the second data shorting bar with
each other through contact holes;

inputting test signals to the gate lines and the data lines
through first and second gate shorting bars and the first
and second data shorting bars, and performing a test for
the LC panel;

cutting and removing the first and second gate shorting
bars, the first and second data shorting bars, and the odd
and ever numbered data link lines by a cutting means.

11. The method of claim 10, further comprising:

forming a first equi-potential circuit between the odd num-
bered data link line and the even numbered datalink line
to maintain potentials of the odd and even numbered
data link lines to be equal to each other; and

forming a second equi-potential circuit connected to anend
of the data line and a metallic line connected to the data
line through the second equi-potential circuit, the metal-
lic line being disposed below the data line.

L
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