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(57) ABSTRACT

A display panel and a method for repairing signal lines
thereof are disclosed. The display panel includes at least one
shorting bar, switches, and auxiliary repair lines. The
switches are electrically coupled respectively to signal lines
and the at least one shorting bar. Both ends of each of the
auxiliary repair lines overlap one of connections between the
switches and the at least one shorting bar. When a signal line
is damaged, the method for repairing includes: breaking off
each of the connections between the switches and the at least
one shorting bar by cutting; and welding both ends of one of
the auxiliary repair lines which correspond to the damaged
signal line with both sides of one of the connections which
correspond to the damaged signal line.
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LIQUID CRYSTAL DISPLAY PANEL AND
METHOD FOR REPAIRING SIGNAL LINE
THEREOF

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a display panel, and
especially to a liquid crystal display (LCD) panel and a
method for repairing signal lines thereof.

BACKGROUND OF THE INVENTION

[0002] FIG. 1 is a top view schematically illustrating a
repairing of a signal line in a conventional liquid crystal
display (LCD) panel. Referring to FIG. 1, the LCD panel
includes a substrate 10, which comprises a plurality of scan
lines 12 and a plurality of signal lines 14, and the scan lines 12
are parallel to each other and cross the signal lines 14. A
plurality of pixel regions and a thin film transistor (TFT) array
are defined between the scan lines 12 and the signal lines 14
(not shown). In addition, the substrate 10 comprises a scan
line driver chip 22 and a plurality of signal line driver chips
24, in which only a signal line driver chip 24 is depicted for
clarity. The scan line driver chip 22 is utilized to drive the scan
lines 12 in sequence, and the signal line driver chips 24 are
utilized to provide voltage data of the pixels for the signal
lines 14.

[0003] As the number of the pixels increases, the intervals
between the adjacent scan lines 12 or the adjacent signal lines
14 are only a few microns on the substrate 10. Thus, the signal
lines 14 may be broken off due to foreign bodies (such as
dusts) in the manufacturing process. In order to overcome the
problem of the disconnection of the signal lines 14, a repair
line 16 is disposed on the substrate 10 for repairing the broken
signal lines in the conventional LCD panel. The repair line 16
is disposed on the periphery of an active area 11 defined by the
scan lines 12 and the signal lines 14, in addition, the repair
line 16 crosses the signal lines 14 and separated therewith by
an isolation layer. When one of the signal lines 14 is broken
off, the intersection of the repair line 16 and the broken signal
line 14 can be welded by laser, and then the data provided
from the signal line driver chip 24 is transmitted to the broken
signal line 14 via the repair line 16.

[0004] However, with an increase of the pixel number, the
numbers of scan lines 12 and signal lines 14 become tremen-
dous. The scan line driver chip 22 and the signal line driver
chips 24 occupy most of the substrate 10 periphery area, so
the available periphery area of the substrate 10 becomes
smaller and smaller. Therefore, the repair line 16 is difficult to
be disposed.

SUMMARY OF THE INVENTION

[0005] Accordingly, an objective of the present invention is
to provide a display panel which the periphery area being
occupied can be reduced, thereby overcoming the problems
of the above-mentioned prior art.

[0006] Another objective of the present invention is to pro-
vide a method for repairing signal lines of the display panel.
The signal lines can be repaired by the structure of the display
panel without disposing a repair line.

[0007] To achieve the foregoing objectives, according to an
aspect of the present invention, a display panel is provided. In
a first preferred embodiment of the present invention, the
display panel has a plurality of signal lines being disposed on
a substrate. The display panel includes at least one shorting
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bar and a plurality of switches. The switches are electrically
coupled respectively to the signal lines and the at least one
shorting bar, and each of the switches includes a gate pattern,
a source line and a drain line.

[0008] The gate pattern is disposed on the substrate. The
gate pattern has a first region and a second region, in which
the first region and the second region are connected by a
connecting portion. The gate patterns of the switches are
electrically coupled with each other via the first region and the
second region thereof. The source line is disposed on the gate
pattern, and an insulation layer is disposed between the
source line and the gate pattern. One end of the source line is
electrically coupled to one of the signal lines. The drain line is
disposed on the gate pattern, and the insulation layer is dis-
posed between the drain line and the gate pattern. One end of
the drain line is electrically coupled to the shorting bar.
[0009] In the first preferred embodiment of the present
invention, the switches include a plurality of thin film tran-
sistor (TFT) switches. Moreover, the gate pattern, the source
line and the drain line are respectively a gate, a source and a
drain of the TFT switch.

[0010] In the first preferred embodiment of the present
invention, the first regions of the gate patterns of the two
adjacent switches are electrically coupled with each other,
and the second regions thereof are electrically coupled with
each other. The source line and the drain line expose the
connecting portion of the gate pattern. In addition, the source
lines and the drain lines of the switches and the signal lines are
made of same metal material, and the shorting bar and the gate
pattern of the switches are made of same metal material.
[0011] According to another aspect of the present inven-
tion, a method for repairing the signal lines of the display
panel in the first preferred embodiment is provided. The
method is adapted for repairing a damaged signal line. The
method includes a cutting process and a welding process.
[0012] The cutting process is by breaking off the connect-
ing portion of the gate pattern which corresponds to the dam-
aged signal line and separating the first region of the gate
pattern from adjacent first regions. The welding process is by
welding the source line and the drain line which correspond to
the damaged signal line with the first region of the gate
pattern. A signal from the damaged signal line is transmitted
to the damaged signal line via the first region of the gate
pattern and the welded source line.

[0013] Inthe first preferred embodiment, the welding pro-
cess can be implemented by a laser welding, and the source
line and the drain line penetrate the insulation layer to elec-
trically couple to the gate pattern in the welding process.
[0014] In addition, a display panel is provided in a second
preferred embodiment of the present invention. The display
panel has a plurality of signal lines which are disposed on a
substrate. The display panel further includes at least one
shorting bar, a plurality of switches, a plurality of auxiliary
repair lines and an insulation layer. The switches are electri-
cally coupled respectively to the signal lines and the at least
one shorting bar. Both ends of each of the auxiliary repair
lines overlap one of a plurality of connections between the
switches and the at least one shorting bar. The insulation layer
is disposed between the auxiliary repair lines and the connec-
tions.

[0015] In the second preferred embodiment, each of the
switches includes a gate pattern, a source line and a drain line.
The gate pattern is disposed on the substrate. The source line
is disposed on the gate pattern, and an insulation layer is
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disposed between the source line and the gate pattern. One
end of the source line is electrically coupled to one of the
signal lines. The drain line is disposed on the gate pattern, and
the insulation layer is disposed between the drain line and the
gate pattern. One end of the drain line is electrically coupled
to the shorting bar.

[0016] In the second preferred embodiment, the switches
include a plurality of thin film transistor (TFT) switches
which are connected in cascade through the gates thereof. In
addition, the source lines of the switches, the drain lines and
the signal lines are made of same metal material, and the
shorting bar, the auxiliary repair lines and the gate pattern of
the switches are made of same metal material.

[0017] A method for repairing the signal lines of the display
panel in the second preferred embodiments is provided. The
method is adapted for repairing a damaged signal line. The
method includes a cutting process and a welding process.
[0018] The cutting process is by breaking off each of the
connections between each of the switches and the at least one
shorting bar. The welding process is by welding both ends of
one of the auxiliary repair lines which correspond to the
damaged signal line with both sides of one of the connections
which correspond to the damaged signal line. The welding
process can be implemented via a laser welding.

[0019] In the second preferred embodiment, a signal from
the damaged signal line is transmitted to the damaged signal
line via the shorting bar, the auxiliary repair line and the
switch which correspond to the damaged signal line. The
switch which corresponds to the damaged signal line is in an
on-state.

[0020] Inaccordance with the display panel and the method
for repairing the signal lines thereof, the problem that the
repair line needs to be disposed on the periphery area of the
substrate has been solved whereby a circuit route of simpli-
fied lighting replacing the repair line, thereby increases the
available periphery area of the substrate.

[0021] TItistobeunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a top view schematically illustrating
repairing a signal line in a conventional liquid crystal display
(LCD) panel;

[0023] FIG. 2 is a schematic drawing illustrating the dis-
play panel according to the first preferred embodiment of the
present invention;

[0024] FIG. 3 is a schematic drawing illustrating a circuit
route of simplified lighting according to the first preferred
embodiment of the present invention;

[0025] FIG. 4 is a schematic drawing illustrating a layout
design of FIG. 3;

[0026] FIG.5isatop view illustrating a layout design of the
switches in the first embodiment of the present invention;
[0027] FIG. 6 is a schematic drawing illustrating a circuit
route structure for repairing the signal lines according to the
first preferred embodiment of the present invention;

[0028] FIG. 7 is a schematic drawing illustrating a circuit
route structure for repairing the signal lines according to the
second preferred embodiment of the present invention;
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[0029] FIG. 8isaschematic drawing illustrating a circuit of
the display panel according to the third preferred embodiment
of the present invention; and

[0030] FIG.9isaschematic drawing illustrating a circuit of
the display panel according to the fourth preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0031] The present invention will now be described in
detail with reference to a few preferred embodiments thereof
as illustrated in the accompanying drawings. The same refer-
ence numerals refer to the same parts or like parts throughout
the various Figures. The following will explain a display
panel according to a first preferred embodiment of the present
invention in detail with drawings.

[0032] FIG. 2 is a schematic drawing illustrating the dis-
play panel according to the first preferred embodiment of the
present invention. Referring to FIG. 2, the display panel
includes a substrate 10, a plurality of signal lines 14, a plu-
rality of scan lines 12, a scan line driver chip 22, a plurality of
signal line driver chip 24, a shorting bar group 30, and a
plurality of switches 40. The scan lines 12 are parallel to each
other and cross the signal lines 14, of which the scan lines 12
are disposed on the substrate 10. The scan line driver chip 22
and the signal line driver chip 24 are disposed on the periph-
ery area of the substrate 10. The scan line driver chip 22 is
utilized to driver the scan lines 12 in sequence, and the signal
line driver chip 24 are utilized to provide voltage data of the
pixels for the signal lines 14. Each of the switches 40 can be
implemented by a thin film transistor (TFT).

[0033] FIG. 3 is a schematic drawing illustrating a circuit
route of simplified lighting according to the first preferred
embodiment of the present invention, and FIG. 4 is a sche-
matic drawing illustrating a layout design of FIG. 3; namely,
FIGS. 3 and 4 illustrate the circuit route of simplified lighting
in a cell test process. Referring to FIGS. 3 and 4, the circuit
route of simplified lighting includes the shorting bar group 30
and the switches 40. The shorting bar group 30 is disposed on
the substrate 10 and includes at least one shorting bar. In the
cell test process, the shorting bar group 30 is utilized to
transmit test signals to the signal lines 14 for inspecting
whether the display panel has abnormal defects (for example:
light, dark spots or an unusual color display). If one of the
signal lines 14 is broken, an unusual color display is gener-
ated on the color filters which correspond to the broken signal
lines 14. In general, the shorting bar group 30 comprises three
shorting bars, such as a first shorting bar 301, a second short-
ing bar 302 and a third shorting bar 303 for inspecting the
signal lines 14 to display red, green and blue.

[0034] As mentioned above, the switches 40 are a plurality
of TFT switches which are connected in cascade through the
gates thereof. The switches 40 are respectively electrically
coupled to the signal lines 14 and the first shorting bar 301, the
second shorting bar 302 and the third shorting bar 303. Both
ends of the switches 40 and the shorting bar group 30 (the first
shorting bar 301, the second shorting bar 302, and the third
shorting bar 303) are belong to two different metal layers, and
an insulation layer is disposed therebetween (not shown for
clarity) for protection. Thus, one end of the switches 40 is
electrically coupled to the first shorting bar 301, the second
shorting bar 302 and the third shorting bar 303 through a
bonding pad 38 (Jumper Layer) to penetrate the insulation
layer.
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[0035] Each of the switches (i.e., TFTs) includes a gate
pattern 42, a source line 44 and a drain line 46. For instance,
the gate pattern 42, the source line 44 and the drain line 46 are
respectively a gate, a source and a drain of the TFT switches.
It should be noted that the gate patterns 42 of the switches 40
are electrically coupled with each other as shown in FIG. 4,
and the gate patterns 42 are electrically coupled to the scan
line driver chip 22 as shown in FIG. 2. During the cell test
process, an external inspection apparatus output a high volt-
age (Vgh) signal to the gate patterns 42 of the switches 40,
making the source lines 44 and the drain lines 46 of the
switches 40 conduct. When the switches 40 is conducted, the
test signals can be transmitted to the signal lines 14 via the
first shorting bar 301, the second shorting bar 302 and the
third shorting bar 303 for inspection.

[0036] FIG.5isatop view illustrating a layout design of the
switches in the first embodiment of the present invention,
which is utilized to explain the detailed structures of the
switches 40. Referring to FIG. 5, the gate pattern 42 (desig-
nated as 42a, 42b and 42¢) is disposed on the substrate 10, and
the gate pattern 42 has a first region 42a and a second region
42b wherein the first region 42a and the second region 425 are
connected by a connecting portion 42¢. The manner for con-
necting the gate pattern 42a of any two adjacent switches 40
is that the first regions 42a are electrically coupled with each
other and the second regions 424 thereof are electrically
coupled with each other. It should be noted that the source line
44 and the drain line 46 expose the connecting portion 42¢ of
the gate pattern 42.

[0037] Thesource line 44 is disposed on the gate pattern 42,
and the insulation layer (not shown) is disposed between the
source line 44 and the gate pattern 42 thereby serving as an
insulator between the gate and the source of the TFT switch.
One end of the source line 44 is electrically coupled to one of
the signal lines 14. The drain line 46 is disposed on the gate
pattern 42; also the insulation layer (not shown) is disposed
between the drain line 46 and gate pattern 42 thereby serving
as an insulator between the gate and the drain of the TFT
switch. One end of the drain line 46 is electrically coupled to
the shorting bar group 30. Furthermore, the source line 44 and
the drain line 46 are designed as comb shapes to increase a
WI/L ratio of a transistor (W is designated as a channel width
of the transistor, and L is designated as a channel length of the
transistor) for benefiting the conduction of the switch 40.
[0038] The source lines 44 of the switches 40, the drain
lines 46 and the signal lines 14 are made of same metal
material; for example, they are formed in the same manufac-
turing process in array process of the LCD panel. Similarly,
the shorting bar group 30 and the gate patterns 42 of the
switches 40 are made of same metal material; for example,
they are formed in the same manufacturing process in array
process of the LCD panel. Therefore, it is not required to
increase additional manufacturing processes.

[0039] The method for repairing the signal lines of the
display panel in the first preferred embodiment of the present
invention will be explained in detail in the following. Refer-
ring to FIG. 6, FIG. 6 is a schematic drawing illustrating a
circuit route structure for repairing the signal lines according
to the first preferred embodiment of the present invention. A
position of a damaged signal line 14 can be inspected on the
display panel in the first preferred embodiment of the present
invention after the cell test process. In the first preferred
embodiment, the method for repairing the signal lines is
aimed at the switch 40 which corresponds to the damaged
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signal line 14. The method for repairing the signal lines
includes a cutting process and a welding process.

[0040] The cutting process is by breaking off the connect-
ing portion 42¢ of the gate pattern 42 and separating the
corresponding first region 42a along the dotted lines from
adjacent first regions. The welding process is welding the
source line 44 the drain line 46 which correspond to the
damaged signal line 14 with the first region 42a of the gate
pattern 42.

[0041] It should be noted that the cutting process is cutting
the connecting portion 42¢ of the switch 40 which corre-
sponds to the damaged signal line 14, but without cutting off
the source line 44 and the drain line 46 of the switch 40. In
addition, the welding process is only welding the source line
44 and the drain line 46 which correspond to the damaged
signal line 14 into the first region 42a of the gate pattern 42,
making the source line 44 and the drain line 46 electrically
coupling to the first region 42a of the gate pattern 42. The
cutting process herein can be implemented by a laser cutting.
The welding process can be implemented via a laser welding,
thereby making the source line 44 and the drain line 46
penetrate the insulation layer to electrically couple to the gate
pattern 42.

[0042] The display signal 23 of the damaged signal line 14
is given off form the signal line driver chip 24 and transmitted
to the damaged signal line 14 through the shorting bar group
30 (refer to FIG. 4), the welded drain line 46 (via a welding
spot 51a), the first region 42a and the welded source line 44
(via a welding spot 51b) for repairing the signal.

[0043] As mentioned above, in the display panel of the first
preferred embodiment of the present invention, the special
structure of the switches 40 in the circuit route of simplified
lighting are designed as the first regions 42a and the second
regions 42b. Moreover, the connecting portions 42¢ are
uncovered by the source lines 44 and the drain lines 46, so that
the connecting portions 42¢ can be broken off during the
process of repairing, and than the source line 44 can be
welded into the first region 42a for transmitting the display
signal 23. Therefore, the problem that the repair line needs to
be disposed on the periphery area of the substrate has been
solved, and the available periphery area ofthe substrateis also
increased.

[0044] The following will explain an display panel accord-
ing to a second preferred embodiment of the present invention
in detail with drawings. FIG. 7 is a schematic drawing illus-
trating a circuit route structure for repairing the signal lines
according to the second preferred embodiment of the present
invention. Referring to FIGS. 2 and 7, the display panel
includes a substrate 10, a plurality of signal lines 14, a plu-
rality of scan lines 12, a scan line driver chip 22, a plurality of
signal line driver chip 24, a shorting bar group 30, a plurality
of switches 41 and a plurality of auxiliary repair line 62. The
descriptions of the same elements in the display panel of the
first preferred embodiment have been explained as above
mention, so we need not go into detail herein.

[0045] The following will explain the switches 41 that is
similar to the switches 40 in the first preferred embodiment.
The switches 41 are a plurality of TFT switches which are
connected in cascade through the gates thereof. The switches
41 are electrically coupled respectively to the signal lines 14
and the first shorting bar 301, the second shorting bar 302 and
the third shorting bar 303. Both ends of the switches 41 and
the shorting bar group 30 (the first shorting bar 301, the
second shorting bar 302 and the third shorting bar 303) are
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belong to two different metal layers, and an insulation layer is
disposed therebetween (not shown for clarity) for protection.
Thus, one end of the switches 41 is electrically coupled to the
first shorting bar 301, the second shorting bar 302 and the
third shorting bar 303 through a bonding pad 38 (Jumper
Layer) to penetrate the insulation layer.

[0046] Referringto FIG.7, each of the switches (i.e., TFTs)
41 includes a gate pattern 43, a source line 45 and a drain line
47. For instance, the gate pattern 43, the source line 44 and the
drain line 47 are respectively a gate, a source and a drain of the
TFT switches. It should be noted that the gate pattern 43 of
each of the switches 41 are electrically coupled with each
other as shown in FIG. 4, and the gate patterns 43 are electri-
cally coupled to the scan line driver chip 22 as shown in FIG.
2. During the cell test process, an external inspection appa-
ratus output a high voltage (Vgh) signal to the gate patterns 43
of the switches 41, making the source lines 45 and the drain
lines 47 of the switches 41 conduct. When switches 41 is
conducted, the test signals can be transmitted to the signal
lines 14 via the first shorting bar 301, the second shorting bar
302 and the third shorting bar 303 for inspection.

[0047] Referring to FIG. 7, the gate pattern 43 is disposed
on the substrate 10. The difference from the first embodiment
is that the gate pattern 43 is a face electrode, and the gate
pattern 43 of each of the switches 41 is electrically coupled
with each other, that is, shares the same gate. The source line
45 is disposed on the gate pattern 43, and the insulation layer
(not shown) which is disposed between the source line 45 and
gate pattern 43 thereby serves as an insulator between the gate
and the source of the TFT switch. One end of the source line
45 is electrically coupled to one of the signal lines 14 (not
shown). The drain line 47 is disposed on the gate pattern 43,
also the insulation layer (not shown) which is disposed
between the drain line 47 and gate pattern 43 thereby serving
as an insulator between the gate and the drain of the TFT
switch. One end of the drain line 47 is electrically coupled to
the shorting bar group 30 via a connection 39. Furthermore,
the source line 45 and the drain line 47 are designed as comb
shapes to increase a W/L ratio of a transistor (W is designated
as a channel width of the transistor, and L is designated as a
channel length of the transistor) for benefiting the conduction
of the switch 41.

[0048] The display panel of the second embodiment of the
present invention further includes a plurality of auxiliary
repair lines 62. Both ends of each of the auxiliary repair lines
62 overlap one of a plurality of connections 39 between the
switches 41 and the shorting bar group 30. An insulation layer
(not shown) is disposed between the auxiliary repair lines 62
and the connections 39.

[0049] The source lines 45 of the switches 41, the drain
lines 47 and the signal lines 14 are made of same metal
material; for example, they are formed in the same manufac-
turing process in array process of the LCD panel. Similarly,
the shorting bar group 30, the auxiliary repair lines 62 and the
gate patterns 43 of the switches 41 are made of same metal
material; for example, they are formed in the same manufac-
turing process in array process of the LCD panel. Therefore,
it is not required to increase additional manufacturing pro-
cesses.

[0050] The method for repairing the signal lines of the
display panel in the second preferred embodiment of the
present invention will be explained in detail in the following.
Please continue to refer to FIG. 7, in the second preferred
embodiment, the method for repairing the signal lines is
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aimed at the auxiliary repair line 62 which corresponds to the
damaged signal line 14. The method for repairing the signal
lines 14 includes a cutting process and a welding process.
[0051] The cutting process is by breaking off each of the
connections 39 between the switches 41 and the shorting bar
group 30. The welding process is welding both ends of one of
the auxiliary repair lines 62 which correspond to the damaged
signal line 14 with both sides of the connection 39 between
the switch 41 and the shorting bar group 30 which correspond
to the damaged signal line 14.

[0052] Tt should be noted that the cutting process requires
cutting each of the connections 39 between each of the
switches 41 and the shorting bar group 30. In addition, the
welding process only requires welding both ends of one of the
auxiliary repair lines 62 which correspond to the damaged
signal line 14 into both sides of the connection 39, which
makes the drain line 47 to electrically couple to the shorting
bar group 30, such as second shorting bar 302. The cutting
process can be implemented via a laser cutting along the
dotted lines. The welding process can be implemented via a
laser welding at the welding spots 51, thereby making both
ends of the auxiliary repair line 62 penetrate the insulation
layer to electrically couple to the connection 39.

[0053] A display signal 23 of the damaged signal line 14
given off from the signal line driving chip 24 is transmitted to
the damaged signal line 14 via the second shorting bar 302,
the auxiliary repair line 62 and the switch 41 which corre-
spond to the damaged signal line 14. Meanwhile, the signal
line driving chip 24 provides a high voltage (Vgh) signal to
the gate patterns 43, so that the switch 41 which corresponds
to the damaged signal line 14 is in an on-state. Furthermore,
the display signal 23 can be send to the damaged signal line 14
via the second shorting bar 302 for repairing.

[0054] As mentioned above, in the display panel of the
second preferred embodiment of the present invention, the
structures of the auxiliary repair lines 62 are utilized in the
circuit route of simplified lighting, so that each of the con-
nections 39 can be cut off during the process of repairing and
both ends of one of the auxiliary repair lines 62 which corre-
spond to the damaged signal line 14 can be welded into both
sides of the connection 39. Therefore, the problem that the
repair line needs to be disposed on the periphery area of the
substrate has been solved, and the available periphery area of
the substrate is also increased.

[0055] Itshould be noted that the present invention does not
be limited the implementation without the repair line, and it
also can be implemented with the repair line. More specifi-
cally, the repair line 16 (as shown in FIG. 1) can be designed
to cross the shorting bar group 30 in an insulated manner.
When it requires to be repaired, the above-mentioned welding
process (such as laser welding) is performed at the intersec-
tions between the repair line 16, the signal lines 14 and the
shorting bar group 30, so that the display signal 23, which
provided from the signal line driving chip 24, is transmitted to
the damaged signal line 14 by the repair line 16 and the
shorting bar group 30.

[0056] The following will explain an display panel accord-
ing to a third preferred embodiment of the present invention in
detail with drawings. In the third preferred embodiment, the
repair line 16 is completely abandoned in the display panel,
thereby making the available area of the periphery of the
substrate maximum. Referring to FIG. 8, FIG. 8 is a sche-
matic drawing illustrating a circuit of the display panel
according to the third preferred embodiment of the present
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invention. The descriptions of the same elements in the first
and second preferred embodiments have been explained as
above mention, so we need not go into detail herein.

[0057] Inthe third preferred embodiment, the display panel
of'the first and second preferred embodiment further includes
a electrostatic shielding (ESD) circuit 70 disposed on the
substrate 10. The ESD circuit 70 is non-closed disposed on
the periphery of the active area 11, and crosses the scan lines
12 and the signal lines 14 in an insulated manner (i.e., over-
lapping each other without electrical coupling). Whereas the
ESD circuit 70 is not limited to be disposed on the periphery
of the active area 11, it can be also disposed inside of the
active area 11. The ESD circuit 70 is utilized to avoid static
electricity from damaging to the circuits within the active area
11 or the TFT array (not shown for clarity). Specifically, a
switch element is disposed between the ESD circuit 70, each
of scan lines 12, and each of signal lines 14, such as a high
voltage trigger TFT 71 (depicted only between the ESD cir-
cuit 70 and the signal lines 14). The gate terminals of the high
voltage trigger TFTs 71 are electrically coupled to the ESD
circuit 70, and the source and drain terminals of the high
voltage trigger TFTs 71 are electrically coupled to two adja-
cent signal lines 14 or two adjacent scan lines 12. The high
voltage trigger TFTs 71 are utilized to guide excessive static
current to surrounding the scan lines 12 or the signal lines 14,
thereby decreasing the damage of the circuits within the
active area 11 or the TFT array by the excessive current or
voltage.

[0058] In the third preferred embodiment, the ESD circuit
70 crosses but is insulated from the at least one shorting bar
(such as said shorting bar group 30), as shown in FIG. 8.
Specifically, the ESD circuit 70 is designed to extend from the
intersections with the scan lines 12 (on the left of the active
area 11), and crosses the shorting bar group 30 in an insulated
manner. A contact pad 31 is disposed on one end of each
shorting bar 30, and the contact pad 31 is utilized to receive
external signals in cell test process.

[0059] The method for repairing the signal lines of the
display panel in the third preferred embodiment of the present
invention will be explained in detail in the following. Refer-
ring to FIG. 8 again, when one of the signal lines 14 is
disconnected, the above-mentioned welding process (such as
a laser welding) can be performed at the intersections
between the ESD circuit 70 and the signal lines 14, and the
intersections between the ESD circuit 70 and the shorting bar
30 which corresponds to the disconnected signal line 14. The
display signals 23 (as shown in an arrow) provided from the
signal line driver chips 24 transmits to the disconnect signal
line 14 through the ESD protection circuit 70 for repairing the
signals. Details of the repair are described in the first and
second embodiment, so we won’t go into detail herein.

[0060] The following will explain an display panel accord-
ing to a fourth preferred embodiment of the present invention
in detail with drawings. Similarly, in the fourth preferred
embodiment, the repair line 16 is completely abandoned in
the display panel, thereby making the available area of the
periphery of the substrate maximum. Referring to FIG. 9,
FIG. 9 is a schematic drawing illustrating a circuit of the
display panel according to the fourth preferred embodiment
of the present invention. The descriptions of the same ele-
ments in the first, second and third preferred embodiments
have been explained as above mention, so we won’t go into
detail herein.
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[0061] Specifically, the difference between the fourth
embodiment and the third embodiment lies in that the ESD
circuit 70 is designed so as to extend from the intersections
with the signal lines 14 (on the top of the active area 11), and
crosses the shorting bar group 30 in an insulated manner, as
shown in FIG. 9. In the other embodiments, the ESD circuit
70 can be designed to cross but be insulated from the contact
pads 31. It should be noted that the present invention is not
intended to limit the positions of the intersections between the
ESD circuit 70 and the at least one shorting bar, and it can be
implemented as long as the ESD protection circuit 70 over-
laps each shorting bar. In the intersections between the ESD
circuit 70 and the shorting bar group 30, an insulation layer
(not shown) is disposed between the ESD circuit 70 and the
shorting bar group 30 for separating thereof. The ESD circuit
70 can be disposed over or under the shorting bar group 30.
Similarly, the method for repairing the signal lines of the
display panel in the fourth preferred embodiment of the
present invention is the same as that of the third preferred
embodiment, so we won’t go into detail herein.

[0062] As mentioned above, the ESD circuit is utilized to
cross but be insulated from said shorting bar group on the
display panel of the third and fourth preferred embodiment.
When it requires repairing, the laser welding can be per-
formed at the intersections without disposing the repair line
on the periphery area of the substrate, and the available
periphery area of the substrate is also increased.

[0063] While the preferred embodiments of the present
invention have been illustrated and described in detail, vari-
ous modifications and alterations can be made by persons
skilled in this art. The embodiment of the present invention is
therefore described in an illustrative but not restrictive sense.
It is intended that the present invention should not be limited
to the particular forms as illustrated, and that all modifications
and alterations which maintain the spirit and realm of the
present invention are within the scope as defined in the
appended claims.

What is claimed is:

1. A display panel comprising:

a substrate;

a plurality of signal lines disposed on the substrate;

at least one shorting bar disposed on the substrate and

corresponding to the signal lines; and

a plurality of switches electrically coupled respectively to

the signal lines and the at least one shorting bar, each of

the switches comprising:

a gate pattern disposed on the substrate, the gate pattern
having a first region and a second region, the first
region and the second region connected by a connect-
ing portion;

a source line disposed on the gate pattern, an insulation
layer disposed between the source line and the gate
pattern, one end of the source line electrically coupled
to one of the signal lines; and

a drain line disposed on the gate pattern, the insulation
layer disposed between the drain line and the gate
pattern, one end of the drain line electrically coupled
to the shorting bar.

2. The display panel of claim 1, wherein the switches
comprise a plurality of thin film transistor switches, and each
of'the thin film transistor switches has a gate, and the thin film
transistor switches are connected in cascade with each other
through the gates thereof.
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3. The display panel of claim 2, wherein the gate pattern,
the source line and the drain line are a gate, a source and a
drain of the thin film transistor switch, respectively.

4. The display panel of claim 1, wherein the first regions of
the gate patterns of the two adjacent switches are electrically
coupled with each other, and the second regions thereof are
electrically coupled with each other.

5. The display panel of claim 1, wherein the source line and
the drain line expose the connecting portion of the gate pat-
tern.

6. The display panel of claim 1, wherein the source line and
the drain line of each of the switches and the signal lines are
made of same metal material.

7. The display panel of claim 1, wherein the at least one
shorting bar and the gate pattern of each of the switches are
made of same metal material.

8. The display panel of claim 1, further comprising an
electrostatic shielding circuit disposed on the substrate,
wherein the electrostatic shielding circuit crosses but is insu-
lated from the at least one shorting bar.

9. The display panel of claim 8, wherein the electrostatic
shielding circuit crosses but is insulated from the signal lines.

10. A display panel, comprising:

a substrate;

a plurality of signal lines disposed on the substrate;

at least one shorting bar disposed on the substrate, corre-

sponding to the signal lines;

a plurality of switches electrically coupled respectively to

the signal lines and the at least one shorting bar;
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a plurality of auxiliary repair lines, both ends of each of the
auxiliary repair lines overlapping one of a plurality of
connections between the switches and the at least one
shorting bar; and

an insulation layer disposed between each of the auxiliary
repair lines and each of the connections.

11. The display panel of claim 10, wherein each of the

switches comprises:

a gate pattern disposed on the substrate;

a source line disposed on the gate pattern, an insulation
layer disposed between the source line and the gate
pattern, one end of the source line electrically coupled to
one of the signal lines; and

a drain line disposed on the gate pattern, the insulation
layer disposed between the drain line and the gate pat-
tern, one end of the drain line electrically coupled to the
shorting bar.

12. The display panel of claim 10, wherein the switches
comprise a plurality of thin film transistor switches, and each
of'the thin film transistor switches has a gate, and the thin film
transistor switches are connected in cascade with each other
through the gates thereof.

13. The display panel of claim 11, wherein the source lines
and the drain lines of the switches, and the signal lines are
made of same metal material.

14. The display panel of claim 11, wherein the at least one
shorting bar, the auxiliary repair lines and the gate pattern of
each of the switches are made of same metal material.

15. The display panel of claim 10, further comprising an
electrostatic shielding circuit disposed on the substrate,
wherein the electrostatic shielding circuit crosses but is insu-
lated from the at least one shorting bar.

16. The display panel of claim 15, wherein the electrostatic
shielding circuit crosses but is insulated from the signal lines.

# * #* ok %
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