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LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] This invention relates to a liquid crystal display,
and more particularly to a liquid crystal display device that
is adaptive for preventing corrosion of a signal line.

[0003] 2. Description of the Related Art

[0004] Generally, a liquid crystal display (LCD) controls
light transmittance of a liquid crystal in accordance with
video signals to display a picture corresponding to the video
signals on a liquid crystal display panel. The liquid crystal
display panel has liquid crystal cells arranged in a matrix.

[0005] The liquid crystal display device requires a plural-
ity of integrated circuits (ICs) connected to data lines and
gate lines to apply data signals and scanning signals to the
data lines and the gate lines, respectively. Such ICs are
provided between a printed circuit board (PCB) and the
liquid crystal display panel to apply signals from the PCB to
the data lines and the gate lines of the liquid crystal display
panel. Different mounting methods of the ICs include a tape
automated bonding (TAB) and a chip on glass (COG).

[0006] As shown in FIG. 1, a COG-type liquid crystal
display device includes a picture display part 14 at which the
liquid crystal cells are positioned, first and second gate
shorting bars 2a and 2b for testing gate lines 20 of the picture
display part 14, and first and second data shorting bars 4a
and 4b for testing data lines 22 of the picture display part 14.

[0007] The picture display part 14 displays a picture
corresponding to video signals such as television signals on
a pixel matrix in which pixels are arranged at each inter-
section between the gate lines 20 and the data lines 22. Each
pixel is comprised of a liquid crystal cell 12 for controlling
the amount of transmitted light in accordance with a voltage
level of a data signal of the data line 22, and a thin film
transistor 10 for responding to a scanning signal from the
gate line 20 to switch a data signal transferred from the data
line 22 into the liquid crystal cell 12. The left side of the
picture display part 14 is provided with a gate pad area 18
for mounting a gate driving IC (not shown) while the upper
side of the picture display part 14 is provided with a data pad
area 16 for mounting a data driving IC (not shown).

[0008] The first and second gate shorting bars 2a and 2b
are provided at the right side of the picture display part 14
because the gate driving IC is mounted onto the gate pad
area 18. The first gate shorting bar 24 is formed from a gate
metal layer to be directly connected to the odd-numbered
gate lines 20 as shown in FIG. 2 and FIG. 3. The second
gate shorting bar 2b is formed from a data metal layer, and
a gate test electrode 6 extended from the second gate
shorting bar 2b is connected, via transparent metal pattern
24, to the even-numbered gate lines 20. The gate test
electrode 6 is connected, via a first gate contact hole 26a
passing through a protective layer 34, to the transparent
metal pattern 24, which is connected, via a second contact
hole 26b passing through the protective layer 34 and the gate
insulating film 32, to the gate line 20.

[0009] The first and second data shorting bars 4a and 4b
are provided at the lower side of the picture display part 14
because the data driving IC is mounted onto the data pad
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area 16. The first data shorting bar 4a is connected, via a data
test electrode 8 formed from a gate metal layer, to the
odd-numbered data lines 22 as shown in FIG. 4 and FIG. 5.
The data test electrode 8 is connected, via a first data contact
hole 30g passing through the gate insulating film 32 and the
protective layer 34, to the transparent metal pattern 28,
which is connected, via a second data contact hole 305
passing through the protective film 34, to the odd-numbered
data lines 22. The second data shorting bar 4b is formed
from a data metal layer and is directly connected to the
even-numbered data lines 22.

[0010] The TFT’s and the liquid crystal cells provided at
the picture display part 14 are tested with the aid of a test
signal applied to the gate shorting bars 2a and 2b and the
data shorting bars 4a and 4b.

[0011] A test process of the gate line will be briefly
described below.

[0012] First, a voltage level corresponding to a data signal
is applied to the data lines 22. At the same time, a voltage
level corresponding to a scanning signal is sequentially
applied to the first gate shorting bar 2a connected to the
odd-numbered gate lines GL1, GL3, GLS3, .. ., GLm of the
gate lines 20 and the second gate shorting bar 2b connected
to the even-numbered gate lines GL2, GL4, GL6, . . .,
GL(m-1) thereof.

[0013] The TFT’s 10 connected to the odd-numbered gate
lines GL1, GL3, . .., GLm is turned on by the scanning
signal applied to the first gate shorting bar 2a and, at the
same time, a data signal applied to the data lines DL1 to DLn
is transferred to the liquid crystal cells 12, thereby driving
the liquid crystal cells 12. Likewise, the liquid crystal cells
12 connected to the even-numbered gate lines GL2, GL4, .
.., GL(m-1) are driven with the scanning signal applied to
the second gate shorting bar 2b. Herein, if any ones of the
gate lines GL and the data lines DL are short-circuited and
opened, then the liquid crystal cells 12 corresponding to
these lines fail to be driven.

[0014] By such a strategy, defects causing short or open
circuits of the gate line and the data line and defects of the
TFT occurring at the picture display part 14 can be tested.
After this test process, if the TFT’s and the signal lines have
no defects, then the lower substrate 1 is taken along a cutting
line SCL and the upper substrate is disposed on the cut lower
substrate 1.

[0015] However, when the lower substrate 1 of the con-
ventional liquid crystal display device is taken along the
cutting line SCL, the data lines 22 and the gate lines 20 are
exposed in the side direction. The exposed gate line 22 and
data lines 20 and 22 are liable to be corroded in a high
temperature and humidity environment or in a state that are
supplied with an electric field upon driving of the TFT’s.
Such corrosion is propagated into the gate lines 20 and the
data lines 22, and furthermore may be progressed into the
TFT’s with the lapse of time.

SUMMARY OF THE INVENTION

[0016] Accordingly, it is an object of the present invention
to provide a liquid crystal display device that is adaptive for
preventing corrosion of a signal line.

[0017] In order to achieve these and other objects of the
invention, a liquid crystal display device according to an
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embodiment of the present invention includes a plurality of
signal lines provided at the inner side of a cutting line on a
substrate; a shorting bar provided at the outer side of the
cutting line; and a connection line for connecting the signal
lines to the shorting bar in such a manner to cross the cutting
line.

[0018] In the device, the signal line is a data line or a gate
line.
[0019] The shorting bar may include a first shorting bar

connected to odd-numbered signal-lines of the signal lines
and a second shorting bar connected to even-numbered
signal lines of the signal lines.

[0020] At least one of the first and second shorting bars
may be formed from the same material as the connection
line. The connection line may be formed from a transparent
conductive material. The transparent conductive material in
turn may be selected from indium-tin-oxide, indium-zinc-
oxide and indium-tin-zinc-oxide.

[0021] Either of the first and second shorting bars may be
formed from the transparent conductive material, and the
other one thereof formed from a gate metal material. The
gate metal material may be selected from any one of
aluminum (Al) and aluminum/neodymium (Al/Nd).

[0022] Otherwise, any one of the first and second shorting
bars may be formed from a transparent conductive material,
and the other one thereof formed from a data metal material.
The data metal material may be selected from any one of
chrome (Cr), molybdenum (Mo) and copper (Cu).

[0023] Alternatively, the first and second shorting bars
may be formed from a different metal material. In such an
embodiment, one of the first and second shorting bars may
be formed from the data metal material, and the other one
thereof formed from the gate metal material.

[0024] An insulating film may be provided between the
shorting bar and the connection line. The shorting bar may
be connected, via a first contact hole passing through the
insulating film to expose the shorting bar, to the connection
line.

[0025] Alternatively, an insulating film may be provided
between the connection line and the signal line. In this
embodiment, the signal line is connected, via a second
contact hole passing through the insulating film to expose
the signal line, to the connection line. Further, The second
contact hole may be provided at the lower portion of a
sealant positioned at the inner side of the cutting line.

[0026] Otherwise, the second contact hole may be pro-
vided between the cutting line and the scalant.

[0027] 1In another embodiment, a method for preventing
corrosion of a liquid crystal display device having a plurality
of signal lines comprises providing a shorting bar, providing
connection lines that connect the signal lines to the shorting
bar, and removing the shorting bar from the liquid crystal
display device by cutting along a cutting line and through the
connection lines without cutting through the signal lines.

[0028] The method may comprise separating the shorting
bar into a first shorting bar connected to odd-numbered
signal lines of the signal lines and a second shorting bar
connected to even-numbered signal lines of the signal lines.
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[0029] The method may comprise forming at least one of
the first and second shorting bars from the same or different
material as the connection line, with the materials being the
transparent conductive material, the gate metal material, and
the data metal material given above.

[0030] The method may comprise providing an insulating
film between the shorting bar and the connection lines. In
such an embodiment, the shorting bar may be connected to
the connection lines via first contact holes passing through
the insulating film to expose the shorting bar.

[0031] The method may comprise providing an insulating
film between the signal lines and the connection lines. In
such an embodiment, the signal lines may be connected to
the connection lines via second contact holes passing
through the insulating film to expose the signal lines, and a
sealant may positioned at an inner side of the cutting line
such that the sealant remains after the shorting bar is
removed. In this case, the second contact hole may be
formed at a lower portion of the sealant or between the
cutting line and the sealant.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0033] FIG. 1is a plan view showing a configuration of a
conventional liquid crystal display device;

[0034] FIG. 2 illustrates connection portions between the
gate shorting bars and the gate lines shown in FIG. 1;

[0035] FIG.3 is a section view of the gate shorting bar and
the gate line taken along the A-A’ line in FIG. 2;

[0036] FIG. 4 illustrates connection portions between the
data shorting bars and the data lines shown in FIG. 1;

[0037] FIG. 5 is a section view of the data shorting bar and
the data line taken along the B-B' line in FIG. 4;

[0038] FIG. 6 illustrates data shorting bars of a liquid
crystal display device according to a first embodiment of the
present invention,

[0039] FIG. 7 is a section view of the first data shorting
bar and the data line taken along the C-C' line shown in FIG.
6;

[0040] FIG. 8 is a section view of the second data shorting
bar and the data line taken along the D-D' line shown in FIG.
6;

[0041] FIG. 9 illustrates gate shorting bars of a liquid
crystal display device according to a second embodiment of
the present invention;

[0042] FIG. 10 is a section view of the first gate shorting
bar and the gate line taken along the E-E' line shown in FIG.
9, and

[0043] FIG. 11 is a section view of the second gate
shorting bar and the gate line taken along the F-F' line shown
in FIG. 9.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0044] Referring to FIG. 6, there is shown a COG-type
liquid crystal display device according to a first embodiment
of the present invention.
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[0045] The COG-type liquid crystal display device
includes first and second data shorting bars 54a and 54b for
testing data, lines 72. The first and second data shorting bars
54a and 54b are provided at the lower side of the picture
display part (not shown). The first data shorting bar 54a is
connected to even-numbered data lines DL2, D14, ..., DLn
for the purpose of testing the even-numbered data lines D12,
DL4, ..., DLn. The first data shorting bar 544 is formed
from a data metal layer such as chrome (Cr), molybdenum
(Mo) or copper (Cu), etc., and a first data test electrode 56
extended from the first data shorting bar 54a is formed at a
lower substrate 51 provided with a gate insulating film 82 as
shown in FIG. 7. The first data test electrode 56 is con-
nected, via a first data contact hole 80a passing through a
protective layer 84, to a transparent metal pattern 90. The
transparent metal pattern 90 is connected, via a second data
contact hole 80b passing through the protective layer 84, to
the even-numbered data line 72.

[0046] The second data shorting bar 54b is connected to
odd-numbered data lines DL1, DL3, . . . , DI(n-1) for the
purpose of testing the odd-numbered data lines DL1, DL3,
..., DI(n-1). The second data shorting bar 546 is formed
from a gate metal layer such as aluminum (Al) or aluminum/
neodymium (AI/Nd); and a second data test electrode 58
extended from the second data shorting bar 54b is provided
at the lower substrate 51 as shown in FIG. 8. The second
data test electrode 58 is connected, via the first data contact
hole 804 passing through the gate insulating film 82 and the
protective layer 84, to the transparent metal pattern 90. The
transparent metal pattern 90 is connected, via a second data
contact hole 80b passing through the protective layer 84, to
the odd-numbered data line 72.

[0047] The first data contact hole 80a is provided at the
outer side of the cell on a basis of a cutting line SCL. The
second data contact hole 805 is provided between a sealant
60 and the cutting line SCL, or at the lower portion of the
sealant 60. The transparent metal pattern 90 is formed from
a transparent conductive material such as indium-tin-oxide
(ITO), indium-zinc-oxide (IZO) or indium-tin-zinc-oxide
(ITZ0), etc.

[0048] The transparent metal pattern 90 is provided
between the first and second data shorting bars 54a and 54b
and the data line 72 in such a manner to cross the cutting line
SCL of the lower substrate 51. Thus, since the transparent
metal pattern 90, instead of the conventional data line, is
exposed when the lower substrate 51 is taken along the
cutting line SCL, it becomes possible to prevent a corrosion
of the data line 72.

[0049] The first and second gate shorting bars (not shown)
are formed in similarity to the first and second data shorting
bars. More specifically, the transparent pattern is provided
between the gate line and the first and second gate shorting
bars in such a manner to cross the cutting line. Thus, since
the transparent metal pattern, instead of the gate line when
the transparent metal pattern is taken along the cutting line,
it becomes possible to prevent a corrosion of the gate line.

[0050] Referring to FIG. 9, there are shown first and
second gate shorting bars of a COG-type liquid crystal
display device according to a second embodiment of the
present invention.

[0051] The first and second gate shorting bars 52a and 52b
are provided at the right side of the picture display part (not
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shown). The first gate shorting bar 52¢ is connected to
odd-mumbered gate lines GL1, GL3, . . ., GL(m-1) for the
purpose of testing the odd-numbered gate lines GL1, GL3,
..., GI(m-1). The first gate shorting bar 524 is formed from
a transparent metal layer, and a first gate test electrode 92
extended from the first gate shorting bar 524 also is formed
from a transparent metal layer as shown in FIG. 10. The first
gate test electrode 92 is connected, via a second gate contact
hole 76b passing through a gate insulating film 82 and a
protective layer 84, to the odd-numbered gate lines 70.

[0052] The second gate shorting bar 52b is connected to
even-numbered gate lines GL2, GL4, . . . , GLm for the
purpose of testing the even-numbered age lines GL2, GL4,
..., GLm. The second gate shorting bar 52b is formed from
a gate metal layer, and a second gate test electrode 96
extended from the second gate shorting bar 52b is formed
from gate metal layer. The second gate test electrode 96 is
connected, via a first gate contact hole 76a passing through
the gate insulating film 82 and the protective layer 84, to the
transparent metal pattern 90 as shown in FIG. 11. The
transparent metal pattern 90 is connected, via the second
gate contact hole 76b passing through the gate insulating
film 82 and the protective layer 84, to the even-numbered
gate lines 72.

[0053] The first gate contact hole 76a is provided at the
outer side of the cell on a basis of a cutting line SCL. The
second gate contact hole 76b is provided between a sealant
60 and the cutting line SCL, or at the lower portion or the
sealant 60. The transparent metal patterns 90 and 92 are
formed from a transparent conductive material such as
indium-tin-oxide (ITO), indium-zinc-oxide (IZO) or
indium-tin-zinc-oxide (ITZO), etc.

[0054] The transparent metal patterns 90 and 92 are
lengthily extended between the first and second gate short-
ing bars 52a and 52b and an area of the gate line 70 with
having the cutting line SCL of the lower substrate 51
therebetween. Thus, the transparent metal patterns 90 and
92, instead of the conventional gate line, are exposed when
the lower substrate 51 is taken along the cutting line SCL.
Accordingly, it becomes possible to prevent corrosion of the
gate line 70.

[0055] The first gate shorting bar 52a is formed from a
transparent metal layer, and the second gate shorting bar 52b
is formed from a transparent metal layer instead of a gate
metal layer. Alternatively, the first gate snorting bar 52a may
be formed from a gate metal layer.

[0056] The first and second data shorting bars (not shown)
are formed in similarity to the first and second gate shorting
bars. More specifically, any one of the first and second data
shorting bars is formed from a transparent metal layer and is
connected to the data line. The other shorting bar formed
from a gate metal is in contact with the transparent metal
pattern via the first contact hole, and the transparent metal
pattern is connected, via the second contact hole, to the data
line. As mentioned above, the transparent metal pattern
crosses the cutting line and, at the same time, the protective
layer is disposed between the cutting line and the data line.
Accordingly, the transparent metal pattern is exposed when
the lower substrate is taken along the cutting line, so that it
becomes possible to prevent corrosion of the data line.

[0057] As described above, according to the present
invention, the signal line and the shorting bar are connected



US 2003/0117536 Al

to each other with the aid of the transparent metal pattern at
an area corresponding to the cutting line of the lower
substrate. Accordingly, of the various lines and thus metals
forming the lines, only the transparent metal pattern is
exposed when the lower substrate is cut along the cutting
line, so that it becomes possible to prevent corrosion of the
signal line.

[0058] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

What is claimed is:

1. A liquid crystal display device, comprising a plurality
of signal lines provided at an inner side of a cutting line on
a substrate;

a shorting bar provided at an outer side of the cutting line;
and

a connection line that connects the signal lines to the
shorting bar such the cutting line crosses through the
connection line but not the signal lines.

2. The liquid crystal display device according to claim 1,

wherein said signal line is a data line.

3. The liquid crystal display device according to claim 1,

wherein said signal line is a gate line.

4. The liquid crystal display device according to claim 1,

wherein said shorting bar includes:

a first shorting bar connected to odd-numbered signal
lines of the signal lines; and

a second shorting bar connected to even-numbered signal

lines of the signal lines.

5. The liquid crystal display device according to claim 1,
wherein at least one of the first and second shorting bars is
formed from the same material as the connection line.

6. The liquid crystal display device according to claim 5,
wherein the connection line is formed from a transparent
conductive material.

7. The liquid crystal display device according to claim 6,
wherein said transparent conductive material is selected
from indium-tin-oxide, indium-zinc-oxide, and indium-tin-
zinc-oxide.

8. The liquid crystal display device according to claim 7,
wherein one of the first and second shorting bars is formed
from the transparent conductive material and the other one
thereof is formed from a gate metal material.

9. The liquid crystal display device according to claim 8§,
wherein said gate metal material is selected from aluminum
(Al) and aluminum/neodymium (Al/Nd).

10. The liquid crystal display device according to claim 7,
wherein one of the first and second shorting bars is formed
from the transparent conductive material and the other one
thereof is formed from a data metal material.

11. The liquid crystal display device according to claim
10, wherein said data metal material is selected from chrome
(Cr), molybdenum (Mo) and copper (Cu).

12. The liquid crystal display device according to claim 1,
wherein the first and second shorting bars are formed from
different metal materials.
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13. The liquid crystal display device according to claim
12, wherein one of the first and second shorting bars is
formed from a data metal material and the other one thereof
is formed from a gate metal material.

14. The liquid crystal display device according to claim
13, wherein said gate metal material is selected from alu-
minum (Al) and aluminum/neodymium (Al/Nd), and said
data metal material is selected from chrome (Cr), molybde-
num (Mo) and copper (Cu).

15. The liquid crystal display device according to claim 1,
wherein an insulating film is provided between the shorting
bar and the connection line.

16. The liquid crystal display device according to claim
15, wherein the shorting bar is connected, via a first contact
hole passing through the insulating film to expose the
shorting bar, to the connection line.

17. The liquid crystal display device according to claim 1,
wherein an insulating film is provided between the connec-
tion line and the signal line.

18. The liquid crystal display device according to claim
17, wherein the signal line is connected, via a second contact
hole passing through the insulating film to expose the signal
line, to the connection line.

19. The liquid crystal display device according to claim
18, wherein said second contact hole is provided at a lower
portion of a sealant positioned at the inner side of said
cutting line.

20. The liquid crystal display device according to claim
18, wherein said second contact hole is provided between
said cutting line and the sealant.

21. A method for preventing corrosion of a liquid crystal
display device having a plurality of signal lines, the method
comprising;

providing a shorting bar;

providing connection lines that connect the signal lines to
the shorting bar; and

removing the shorting bar from the liquid crystal display
device by cutting along a cutting line and through the
connection lines without cutting through the signal
lines.

22. The method according to claim 21, further comprising
separating the shorting bar into a first shorting bar connected
to odd-numbered signal lines of the signal lines and a second
shorting bar connected to even-numbered signal lines of the
signal lines.

23. The method according to claim 21, further comprising
forming at least one of the first and second shorting bars
from the same material as the connection line.

24. The method according to claim 21, further comprising
forming the connection lines from a transparent conductive
material.

25. The method according to claim 24, further comprising
forming one of the first and second shorting bars from the
transparent conductive material and the other one thereof
from a gate metal material selected from aluminum (Al) and
aluminum/neodymium (AL/Nd).

26. The method according to claim 24, further comprising
forming one of the first and second shorting bars from the
transparent conductive material and the other one thereof
from a data metal material selected from chrome (Cr),
molybdenum (Mo) and copper (Cu).
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27. The method according to claim 21, further comprising
forming the first and second shorting bars from different
metal materials.

28. The method according to claim 27, further comprising
forming one of the first and second shorting bars from a data
metal material selected from chrome (Cr), molybdenum
(Mo) and copper (Cu) and the other one thereof is formed
from a gate metal material selected from aluminum (Al) and
aluminum/neodymium (AL/Nd).

29. The method according to claim 21, further comprising
providing an insulating film between the shorting bar and the
connection lines.

30. The method according to claim 29, further comprising
connecting the shorting bar to the connection lines via first
contact holes passing through the insulating film to expose
the shorting bar.

31. The method according to claim 21, further comprising
providing an insulating film between the signal lines and the
connection lines.
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32. The method according to claim 31, further comprising
connecting the signal lines to the connection lines via second
contact holes passing through the insulating film to expose
the signal lines.

33. The method according to claim 32, further comprising
positioning a sealant at an inner side of the cutting line such
that the sealant remains after the shorting bar is removed and
forming the second contact hole at a lower portion of the
sealant.

34. The method according to claim 32, further comprising
positioning a sealant at an inner side of the cutting line such
that the sealant remains after the shorting bar is removed and
forming the second contact hole between the cutting line and
the sealant.
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