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7) ABSTRACT

An array substrate of a LCD and a method for repairing a
broken line thereof are provided. The array substrate com-
prises pixel regions defined by the gate lines and the data
lines, and each of the pixel regions comprises a thin film
transistor and a pixel electrode. At least two overlapping
strips are formed between two adjacent pixel regions, one end
of'the overlapping strip overlap the pixel electrode within one
the pixel regions, the other end thereof overlaps the pixel
electrode within the other pixel regions, and the central por-
tion thereof overlaps the gate line and/or the data line. The
repairing method comprises connecting two parts of the bro-
ken gate line and/or data line on both sides of the breaking
point again through the overlapping strip and the pixel elec-
trode, and disabling the TFT corresponding to the pixel elec-
trode by laser cutting.
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ARRAY SUBSTRATE AND METHOD FOR
REPAIRING BROKEN LINE OF LIQUID
CRYSTAL DISPLAY

BACKGROUND

[0001] Embodiments of the present invention relate to a
liquid crystal display, manufacturing method and repairing
method thereof.

[0002] Liquid crystal displays (LCDs), which are of small
volume, light weight, low power consumption and free of
radiation, have prevailed in the market of flat panel display
devices. Generally, a LCD comprises a thin film transistor
(TFT) array substrate and a color filter substrate facing to
each other and holding a liquid crystal material layer therebe-
tween. On the array substrate, gate lines are provided for
providing scan signals, data lines are provided for providing
data signals and pixel electrodes are formed for the respective
pixels.

[0003] A typical method for manufacturing a LCD com-
prises an array process of preparing the array substrate and the
color filter substrate, a cell process of attaching together the
array substrate and the color filter substrate with a space
therebetween and injecting liquid crystal materials into the
space, and module processes of attaching the prepared cell
with the drivers. During the manufacturing processes
described above, failure of signal line is the main kind of
defects and more frequently arises compared with the failure
of pixel. If the failure of signal line is found before the cell
process, the defective line may be repaired by forming a
bridge through a chemical vapor deposition (CVD) repairing
method; however, if the failure is found after the cell process,
there is still no workable method.

[0004] Since there exist a variety of cases in which a failure
of'line occurs, for example, a broken line defect can be found
at the intersection of one data line and one gate line (either the
data line or the gate line is broken) or of one date line and one
common electrode line (either the common electrode line or
the data line is broken), it is difficult to repair the broken line
even if the CVD repairing method is employed before the cell
process, which results in a low success rate of repairing and
thus a low production yield. On the other hand, after the cell
process, a final product having a broken line defect generally
has to be discarded, which brings about great waste and
increases the producing cost.

[0005] A conventional technology of providing reparation
lines in the peripheral region around the pixel regions is
proposed. In practice, however, the reparation lines provided
in the peripheral region are of a limited number and have a
great length, and only one or two broken lines can be repaired
and the success rate may be low.

SUMMARY OF THE INVENTION

[0006] An array substrate of a thin film transistor liquid
crystal display is provided in an embodiment of the present
invention. The array substrate comprises a plurality of first
signal lines parallel with each other, a plurality of second
signal lines parallel with each other, a plurality of pixel
regions defined by intersections between the plurality of first
signal lines and the plurality of second signal lines, thin film
transistors as switching devices and pixel electrodes, which
are each formed in each of the plurality of pixel regions,
wherein each of the thin film transistors has a first terminal
connected with one of the plurality of first signal lines, a
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second terminal connected with one of the plurality of second
signal lines and a third terminal connected with one of the
pixel electrodes. At least one first overlapping strip is formed
between two adjacent pixel regions in a first direction along
the plurality of second signal lines, both ends of the first
overlapping strip overlap the pixel electrodes within the two
adjacent pixel regions, respectively, and a central portion of
the first overlapping strip overlaps the first signal line
between the two adjacent pixel regions; and at least one
second overlapping strip is formed between two adjacent
pixel regions in a second direction along the plurality of first
signal lines, both ends of the second overlapping strip overlap
the pixel electrodes within the two adjacent pixel regions,
respectively, and a central portion of the second overlapping
strip overlaps the second signal line between the two adjacent
pixel regions. A method of manufacturing the array substrate
described above is also provided in another embodiment of
the present invention.

[0007] A method for repairing a broken line on the array
substrate described above is provided in another embodiment
of the present invention. The method comprises determining
a breaking point on a broken first signal line or a broken
second signal line; if a first signal line is broken, welding two
first overlapping strips adjacent with the breaking point on the
both sides of the breaking point to two corresponding pixel
electrodes on a same side of the broken first signal line by
laser welding, welding two first overlapping strips adjacent
with the breaking point on the both sides of the breaking point
to the broken first signal line by laser welding, connecting the
two corresponding pixel electrodes through the second over-
lapping strip by laser welding, and then disabling the thin film
transistors corresponding to the two corresponding pixel
electrodes by laser cutting; orifa second signal line is broken,
welding two second overlapping strips adjacent with the
breaking point on the both sides of the breaking point to two
corresponding pixel electrodes on a same side of the broken
second signal line by laser welding, welding two second
overlapping strips adjacent with the breaking point on the
both sides of the breaking point to the broken second signal
line by laser welding, connecting the two corresponding pixel
electrodes through the first overlapping strip by laser weld-
ing, and then disabling the thin film transistors corresponding
to the two corresponding pixel electrodes by laser cutting.

[0008] An array substrate of a thin film transistor liquid
crystal display is further provided in another embodiment of
the present invention. The array substrate comprises a plural-
ity of first signal lines parallel with each other, a plurality of
second signal lines parallel with each other, a plurality of
pixel regions defined by intersections between the plurality of
first signal lines and the plurality of second signal lines, thin
film transistors as switching devices and pixel electrodes,
which are each formed in each of the plurality of pixel
regions, wherein each of the thin film transistors has a first
terminal connected with one of the plurality of first signal
lines, a second terminal connected with one of the plurality of
second signal lines and a third terminal connected with one of
the pixel electrodes. At least two first overlapping strips are
formed between two adjacent pixel regions in a first direction
along the plurality of second signal lines, both ends of the first
overlapping strip overlap the pixel electrodes within the two
adjacent pixel regions, respectively, and a central portion of
the first overlapping strip overlaps the first signal line
between the two adjacent pixel regions. A method of manu-
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facturing the array substrate described above is also provided
in another embodiment of the present invention.

[0009] A method for repairing a broken line on the array
substrate described above is also provided in another embodi-
ment of the present invention. The method comprises: deter-
mining if a breaking point on a broken first signal line is
located between two first overlapping strips in the direction
along the second signal line for a same pixel region; welding
two first overlapping strips adjacent with the breaking point
on the both sides of the breaking point to the corresponding
pixel electrodes on a same side of the broken first signal line
by laser welding, welding two first overlapping strips adja-
cent with the breaking point on the both sides of the breaking
point to the broken first signal line by laser welding, and then
disabling the thin film transistor corresponding to the corre-
sponding pixel electrode by laser cutting.

[0010] Further scope of applicability of the present inven-
tion will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from the following detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention will become more fully
understood from the detailed description given hereinafter
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention and wherein:

[0012] FIG. 1 is a schematic view showing a first embodi-
ment of a pixel structure of a TFT LCD according to the
present invention;

[0013] FIG. 2 is a sectional view taken along a line A-A in
FIG. 1;
[0014] FIG. 3 is a sectional view taken along a line B-B in
FIG. 2;

[0015] FIG. 4 is a schematic view showing a second
embodiment of the pixel structure of the TFT LCD according
to the present invention;

[0016] FIG. 5 is a schematic view showing a third embodi-
ment of the pixel structure of the TFT LCD according to the
present invention;

[0017] FIG. 6 is a schematic view showing a first embodi-
ment of a method for repairing a broken line ofa LCD accord-
ing to the present invention;

[0018] FIG. 7 is a schematic view showing a second
embodiment of the method for repairing a broken line of a
LCD according to the present invention;

[0019] FIG. 8 is a schematic view showing a third embodi-
ment of the method for repairing a broken line of a LCD
according to the present invention; and

[0020] FIG. 9 is the schematic view showing a fourth
embodiment of the method for repairing a broken line of a
LCD according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] FIG. 1 is a schematic view showing a first embodi-
ment of a pixel structure of a thin film transistor liquid crystal
display (TFT LCD) array substrate according to the present
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invention, FIG. 2 is a sectional view taken along a line A-A in
FIG. 1, and FIG. 3 is a sectional view taken along a line B-B
in FIG. 2.

[0022] AsshowninFIGS.1~3, for example, the pixel struc-
ture of the present embodiment comprises a plurality of gate
lines 1, a plurality of data lines 2, a plurality of pixel elec-
trodes 3, and thin film transistors (TFT). The gate lines 1 and
the data lines 2 intersect with each other, defining a plurality
of pixel regions, and one TFT is disposed at the intersection
for each pixel region. The pixel electrode 3 is formed in each
of the pixel regions. Further, the pixel electrode 3 partially
overlaps one gate line 1 for the pixels in the previous row such
that a storage capacitor is formed between the pixel electrode
3 and the gate line 1, and this kind of pixel structure is that
with storage capacitance on the gate line (Cst On Gate). For
example, the TFT of the present embodiment comprises at
least a gate electrode formed on a substrate and a source
electrode and a drain electrode that are disposed above the
gate electrode. The gate electrode is connected with the cor-
responding gate line 1, the source electrode is connected with
the corresponding data line 2, and the drain electrode is con-
nected with the corresponding pixel electrode 3 via a through
hole in a passivation layer, for example.

[0023] In the present embodiment, at least one first over-
lapping strip 4 is formed between two adjacent pixel elec-
trodes 3 in the same pixel row, and at least one second over-
lapping strip 5 is formed between two adjacent pixel
electrodes 3 in the same pixel column. One end of the first
overlapping strip 4 overlaps the pixel electrode 3 on the left
side of the data line 2, the other end thereof overlaps the pixel
electrode 3 on the right side of the data line 2, and the central
portion thereof overlaps the data line 2. Similarly, one end of
the second overlapping strip 5 overlaps the pixel electrode 3
on the upper side of the gate line 1, the other end thereof
overlaps the pixel electrode 3 on the lower side of the gate line
1, and the central portion thereof overlaps the gate line 1.
[0024] In the present embodiment, one pixel region may
comprise one, two or more first overlapping strips 4 with one
of'the adjacent pixel regions. The first overlapping strip 4 is in
the same layer as the gate line 1, and both may be formed in
the same patterning process. Preferably, the first overlapping
strip 4 is formed parallel with the gate line 1 and with a width
of more than 5 pm, and is provided between two adjacent
pixel regions in the same pixel row so that a bridge structure
is formed across the interposed data line 2. Specifically, as
shown in FIG. 2, the first overlapping strip 4 is formed on a
substrate S, a gate insulating layer 11 is formed on the first
overlapping strip 4 and covers the entire substrate, the data
line 2 is formed on the gate insulating line 11, a passivation
layer 12 is formed on the data line 2 and covers the entire
substrate, and two pixel electrodes 3 are formed on the pas-
sivation layer 12 and on the both sides of the data line 2.
[0025] Similarly, in the present embodiment, one pixel
region may comprise one, two or more second overlapping
strips 5 with one of the adjacent pixel regions. The second
overlapping strip 5 is in the same layer as the data line 2, and
both may be formed in same patterning process. Preferably,
the second overlapping strip 5 is formed parallel with the data
line 2 and with a width of more than 5 pm, and is provided
between two adjacent pixel regions in the same pixel column
so that a bridge structure is formed across the interposed gate
line 1. Specifically, as shown in FIG. 3, the gate line 1 is
formed on the substrate S, the gate insulating layer 11 is
formed on the gate line 1 and covers the entire substrate, the
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second overlapping strip 5 is formed on the gate insulating
line 11 and provided above the gate line 1, the passivation
layer 12 is formed on the second overlapping strip 5 and
covers the entire substrate, and two pixel electrodes 3 are
formed on the passivation layer 12, one of which is provided
on one side of the gate line 1 and the other of which is
provided on the other side of the gate line 1 and partially
overlaps the gate line 1.

[0026] According to the present embodiment, for example,
when a break occurs on one data line during the processes of
manufacturing the liquid crystal display device, the position
of'a breaking point on the broken data line is first determined,
and then a laser welding process is employed to weld the first
overlapping strip on the upper side of the breaking point to the
pixel electrode on the left (or right) side of the data line, weld
the first overlapping strip on the lower side of the breaking
point to the pixel electrode on the left (or right) side of the data
line, and connect the two pixel electrodes on the left (or right)
side of the data line together through the second overlapping
strip provided therebetween. Therefore, two parts of the bro-
ken data line on the both sides of the breaking point are
connected again through the upper first overlapping strip, one
pixel electrode, the second overlapping strip, another pixel
electrode, and the lower first overlapping strip. Similarly, for
example, when a break occurs on one gate line during the
processes of manufacturing the liquid crystal display device,
the position of a breaking point on the broken gate line is first
determined, and then a laser welding process is employed to
weld the second overlapping strip on the left side of the
breaking point to the pixel electrode on the lower (or upper)
side of the gate line, weld the second overlapping strip on the
right side of the breaking point to the pixel electrode on the
lower (or upper) side of the gate line, and connect the two
pixel electrodes on the lower (or upper) side of the gate line
together through the first overlapping strip provided therebe-
tween. Therefore, two parts of the broken gate line on the both
sides of the breaking point are connected again through the
left second overlapping strip, one pixel electrode, the first
overlapping strip, another pixel electrode, and the right sec-
ond overlapping strip.

[0027] Although the present embodiment is described
based on the pixel structure with a storage capacitor on one
gate line (Cst On Gate), the invention is not limited to this
example and also applicable to other pixel structures, for
example, the pixel structure with a storage capacitor on one
common electrode line (Cst On Common).

[0028] FIG. 4 is a schematic view showing a second
embodiment of the pixel structure of the TFT LCD array
substrate according to the present invention. As shown in FIG.
4, the pixel structure of the TFT LCD in the second embodi-
ment is basically identical with that in the first embodiment
except that at least two first overlapping strips 4 are formed
between two adjacent pixel electrodes 3 in the same pixel row.
The structure of each of the two first overlapping strips 4 is the
same as that in the first embodiment and is not explained
again for simplicity.

[0029] According to the second embodiment, for example,
when a break occurs on one data line during the processes of
manufacturing the liquid crystal display device, the position
of a breaking point on the broken data line is first determined,
and then a laser welding process is employed to weld the first
overlapping strip on the upper side of the breaking point to the
pixel electrode on the left (or right) side of the data line, and
weld the other first overlapping strip on the lower side of the
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breaking point to the pixel electrode on the left (or right) side
of'the data line. Therefore, two parts of the broken data line on
the both sides of the breaking point are connected again
through the upper first overlapping strip, the pixel electrode,
and the lower first overlapping strip.

[0030] In addition, the second embodiment may be com-
bined with the first embodiment. For example, at least two
first overlapping strips 4 are formed between two adjacent
pixel electrodes in the same pixel row, and at least one second
overlapping strip 5 is formed between two adjacent pixel
electrodes in the same pixel column. When a break occurs on
one data line during the processes of manufacturing the liquid
crystal display device, the position of a breaking point on the
broken data line is first determined. If the breaking point on
the data line is located between two first overlapping strip for
the same pixel electrode, the second embodiment is employed
to repair the breaking point; on the other hand, if the breaking
point on the data line is located between two first overlapping
strip for two adjacent pixel electrodes, the first embodiment is
employed to repair the breaking point, and two parts of the
broken data line on the both sides of the breaking point are
connected again through the first overlapping strip for one of
the adjacent pixel electrodes, the second overlapping strip
between the adjacent pixel electrodes, and the first overlap-
ping strip for the other of the adjacent pixel electrodes.
[0031] FIG. 5is a schematic view showing a third embodi-
ment of the pixel structure of the TFT LCD array substrate
according to the present invention. As shown in FIG. 5, the
pixel structure of the TFT LCD in the third embodiment is
basically identical with that in the first embodiment except
that at least two second overlapping strips 5 are formed
between two adjacent pixel electrodes in the same pixel col-
umn. The structure of each of the two second overlapping
strips is the same as that in the first embodiment and is not
explained again for simplicity.

[0032] According to the third embodiment, for example,
when a break occurs on one gate line during the processes of
manufacturing the liquid crystal display device, the position
of a breaking point on the broken gate line is first determined,
and then a laser welding process is employed to weld the
second overlapping strip on the left side of the breaking point
to the pixel electrode on the lower (or upper) side of the gate
line and weld the second overlapping strip on the right side of
the breaking point to the pixel electrode on the lower (or
upper) side of the gate line. Therefore, two parts of the broken
gate line on the both sides of the breaking point are connected
again through the left second overlapping strip, the pixel
electrode, and the right second overlapping strip.

[0033] Inaddition, the third embodiment may be combined
with the first embodiment. For example, at least one first
overlapping strip is formed between two adjacent pixel elec-
trodes in the same pixel row, and at least two second overlap-
ping strips are formed between two adjacent pixel electrodes
in the same pixel column. When a break occurs on one gate
line during the processes of manufacturing the liquid crystal
display device, the position of a breaking point on the broken
gate line is first determined. If the breaking point on the gate
line is located between two second overlapping strip for the
same pixel electrode, the third embodiment is employed to
repair the breaking point; on the other hand, if the breaking
point on the gate line is located between two second overlap-
ping strip for two adjacent pixel electrodes, the first embodi-
ment is employed to repair the breaking point, and two parts
of the broken gate line on the both sides of the breaking point
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are connected again through the second overlapping strip for
one of the adjacent pixel electrodes, the first overlapping strip
between the adjacent pixel electrodes, and the second over-
lapping strip for the other of the adjacent pixel electrodes.
[0034] It should be noted that since the pixel electrode is
used as a conductive portion when the broken gate line and/or
the broken data line is repaired in the embodiments described
above, the process for repairing the broken line further com-
prises the process to disable the TFT of the corresponding
pixel region(s). In the embodiments, although the overlap-
ping strips are provided and thus the aperture ratio of the LCD
is reduced to some extent, the display quality may not be
affected substantially for a large-size LCD due to the accept-
able reduction of the aperture ratio in the large-size LCD. As
a result, the embodiments of the present invention are espe-
cially suitable for large-size LCD s, which are less affected by
the aperture ratio. For example, assuming that the pixel elec-
trode has a size of 150 pmx300 pm, four overlapping strips
are provided within one pixel region and the overlapping area
between each of the overlapping strip and the pixel electrode
is 5 umx5 pm, the effective area of the pixel electrode is 150
pmx300 pm-4x5 umx5 pm=44900 pum?, thereby the area of
the pixel electrode is only reduced by 0.22%.

[0035] With the pixel structure of the TFT-LCD array sub-
strate in the above-described embodiments of the present
invention, overlapping strips are provided between two adja-
cent pixel regions, and they may be used to repair the breaking
failure of either one gate line or one data line, which occurs
during the processed of manufacturing the liquid crystal dis-
play. In addition, such repairing operation may be carried out
atthe end of the array process, or after the conventional CVD
repairing method fails, or even after the cell process, and
converts a signal line defect into a pixel defect.

[0036] A method of manufacturing the pixel structure
according to an embodiment of the present invention will be
given below. In the related field, a patterning process gener-
ally comprises coating a photoresist layer, masking, exposing
and developing the photoresist layer, etching the underlying
layer, lifting-off the remaining photoresist layer, and the like.
[0037] The method of manufacturing the pixel structure
according to a first manufacturing method embodiment of the
present invention comprises the following steps:

[0038] Step 11: a gate metal layer is deposited on a sub-
strate and then patterned by a patterning process to form a
plurality of gate lines and gate electrodes on the substrate and
at least one first overlapping strip between two adjacent pixel
regions in the same pixel row; one end of the first overlapping
strip overlaps a pixel electrode to be formed on the left side,
the other end thereof overlaps the pixel electrode to be formed
on the right side and the central portion thereof overlaps the
interposed data line to be formed.

[0039] Step 12: a gate insulating layer, a semiconductor
layer and a doped semiconductor layer are deposited in the
order on the substrate after the step 11 and then the semicon-
ductor layer and the doped semiconductor layer are patterned
by a patterning process to form an active layer (island) on the
gate electrode.

[0040] Step 13: a source/drain metal layer is deposited on
the substrate after the step 12 and then patterned by a pattern-
ing process to form a plurality of data lines, and source
electrodes, drain electrodes, and channel regions of a plural-
ity of TFT’s, and at least one second overlapping strip between
two adjacent pixel regions in the same pixel column; one end
ofthe second overlapping strip overlaps the pixel electrode to
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be formed on the upper side, the other end thereof overlaps the
pixel electrode to be formed on the lower side, and the central
portion thereof overlaps the interposed gate line to be formed.
[0041] Step 14: a passivation layer is deposited on the sub-
strate after the step 13 and then patterned by a patterning
process to form a through hole in the passivation layer at the
position of each of the drain electrodes.

[0042] Step 15: a transparent conductive layer is deposited
on the substrate after the step 14 and then patterned to form
the pixel electrodes; each pixel electrodes is connected with
the drain electrode of the corresponding TFT via the through
hole in the passivation layer.

[0043] The method of manufacturing the pixel structure
according to a second manufacturing method embodiment of
the present invention comprises the following steps:

[0044] Step 21: a gate metal layer is deposited on a sub-
strate and then patterned by a patterning process to form a
plurality of gate lines and gate electrodes on the substrate, and
atleast two first overlapping strips between two adjacent pixel
regions in the same pixel row; one end of the first overlapping
strip overlaps a pixel electrode to be formed on the left side,
the other end thereof overlaps the pixel electrode to be formed
on the right side, and the central portion thereof overlaps the
interposed data line to be formed.

[0045] Step 22: a gate insulating layer, a semiconductor
layer, and a doped semiconductor layer are deposited in the
order on the substrate after the step 21 and then the semicon-
ductor layer and the doped semiconductor layer are patterned
by a patterning process to form an active layer (island) on the
gate electrode.

[0046] Step 23: a source/drain metal layer is deposited on
the substrate after the step 22 and then patterned by a pattern-
ing process to form a plurality of data lines and source elec-
trodes, drain electrodes and channel regions of a plurality of
TFTs.

[0047] Step 24: a passivation layer is deposited on the sub-
strate after the step 23 and then patterned by a patterning
process to form a through hole in the passivation layer at the
position of each of the drain electrodes.

[0048] Step 25: a transparent conductive layer is deposited
on the substrate after the step 24 and then patterned to form
the pixel electrodes; each pixel electrode is connected with
the drain electrode of the corresponding TFT via the through
hole in the passivation layer.

[0049] The method of manufacturing the pixel structure
according to a third manufacturing method embodiment of
the present invention comprises the following steps:

[0050] Step 31: a gate metal layer is deposited on a sub-
strate and then patterned by a patterning process to form a
plurality of gate lines and gate electrodes on the substrate.
[0051] Step 32: a gate insulating layer, a semiconductor
layer, and a doped semiconductor layer are deposited in the
order on the substrate after the step 31 and then the semicon-
ductor layer and the doped semiconductor layer are patterned
by a patterning process to form an active layer (island) on the
gate electrode.

[0052] Step 33: a source/drain metal layer is deposited on
the substrate after the step 32 and then patterned by a pattern-
ing process to form a plurality of data lines and source elec-
trodes, drain electrodes, and channel regions of a plurality of
TFTs, and at least two second overlapping strips between two
adjacent pixel regions in the same pixel column; one end of
the second overlapping strip overlaps the pixel electrode to be
formed on the upper side, the other end thereof overlaps the



US 2009/0322978 Al

pixel electrode to be formed on the lower side and the central
portion thereof overlaps the interposed gate line to be formed.
[0053] Step 34: a passivation layer is deposited on the sub-
strate after the step 33 and then patterned by a patterning
process to form a through hole in the passivation layer at the
position of each of the drain electrodes.

[0054] Step 35: a transparent conductive layer is deposited
on the substrate after the step 34 and then patterned to form
the pixel electrodes; the pixel electrode is connected with the
drain electrode of the corresponding TFT via the through hole
in the passivation layer.

[0055] Although above embodiments are explained based
on five patterning processes (or five masks for photolithog-
raphy), in practice the present invention is not limited to this
kind of five-mask process but also applicable to a suitable
four or three-mask process because the first overlapping strip
is formed at the same time with the gate line and the second
overlapping strip is formed at the same time with the date line
according to the embodiments.

[0056] In the embodiments of the present invention, the
pixel structure of the TFT-LCD array substrate of the method
for repairing a broken line in the liquid crystal display for
example corresponds to the structure shown in FIGS. 1, 4 and
5 or any combination thereof. The welding process used in the
embodiments of the invention is carried out by utilizing high
temperature generated by laser irradiation to form a through
hole in the insulating layer between the upper and the lower
metal films when the upper and the lower metal films are melt
together so that the two melting metal layers are connected
with each other via the through hole.

[0057] The first repairing method embodiment for repair-
ing a broken line in the liquid crystal display according to the
invention comprises the following steps:

[0058] Step 111: a breaking point on the broken data line is
determined.
[0059] Step 112: two adjacent pixel regions, i.e., a first

pixel region and a second pixel region, in the same pixel
column are selected according to the position of the breaking
point; the two adjacent pixel regions are located on the same
side of the data line.

[0060] Step 113: a pixel electrode within the first pixel
region is welded to one corresponding first overlapping strip
and the first overlapping strip is welded to the data line on one
side of the breaking point by laser welding, so that the data
line on one side of the breaking point is connected with the
pixel electrode within the first pixel region.

[0061] Step 114: a pixel electrode within the second pixel
region is welded to the other corresponding first overlapping
strip and the other first overlapping strip is welded to the data
line on the other side of the breaking point by laser welding,
so that the data line on the other side of the breaking point is
connected with the pixel electrode within the second pixel
region.

[0062] Step 115: both the pixel electrode within the first
pixel region and the pixel electrode within the second pixel
region are welded to the same second overlapping strip
formed therebetween by laser welding so that the pixel elec-
trode in the first pixel region is connected with the pixel
electrode in the second pixel region.

[0063] Step 116: the thin film transistors in the first and
second pixel regions are disabled by laser cutting.

[0064] FIG. 6 is a schematic view showing the first repair-
ing method embodiment for repairing a broken line of the
liquid crystal display device according to the present inven-
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tion. As shown in FIG. 6, the pixel structure in the present
embodiment is identical with that in the first embodiment of
pixel structure of TFT-LCD array substrate (shown in FIG. 1)
according to the present invention. If a break occurs on one
data line before or after the cell process, a bright line corre-
sponding to the data line will be found. Firstly, the breaking
point 6 on the broken data line is determined. Then, two
adjacent pixel regions, i.e., an upper pixel region (the first
pixel region) and a lower pixel region (the second pixel
region) in the same pixel column are selected according to the
position of the breaking point 6. The two adjacent pixel
regions are located on the same side (e.g., left side) of the data
line. The first overlapping strip 41 for the upper pixel region
is welded to the data line on the upper side of the breaking
point 6 by laser welding, resulting in the melting point a; and
the first overlapping strip 41 is welded to the pixel electrode
31 within the upper pixel region by laser welding, resulting in
melting point b. Therefore, the data line on the upper side of
the breaking point 6 is connected with the pixel electrode 31
through the melting point a, the first overlapping strip 41, and
the melting point b. The first overlapping strip 42 for the lower
pixel region is welded to the data line on the lower side of the
breaking point 6 by laser welding, resulting in the melting
point c; and the first overlapping strip 42 is welded to the pixel
electrode 32 within the lower pixel region by laser welding,
resulting in the melting point d. Therefore, the data line on the
lower side of the breaking point 6 is connected with the pixel
electrode 32 through the melting point c, the first overlapping
strip 42, and the melting point d. The pixel electrode 31 within
the upper pixel region is welded to one end of the second
overlapping strip 5 by laser welding, resulting in the melting
point e; and the pixel electrode 32 within the lower pixel
region is welded to the other end of the second overlapping
strip 5 by laser welding, resulting in the melting point f.
Therefore, the pixel electrode 31 is connected with the pixel
electrode 32 through the melting point e, the second overlap-
ping strip 5, and the melting point f. In this way, two parts of
the broken data line on the both sides of the breaking point 6
are connected again through the melting point a, the first
overlapping strip 41, the melting point b, the pixel electrode
31, the melting point e, the second overlapping strip 5, the
melting point f, the pixel electrode 32, the melting point d, the
first overlapping strip 42, and the melting point ¢, thus the
reparation of the broken data line is accomplished. Finally,
the TFTs in the upper and the lower pixel regions are disabled
by laser cutting, thereby the bright line failure is repaired to
become a pixel failure. In addition, the present embodiment is
explained in the sequence of step 113 to step 116; however,
these steps may be carried out in any sequence in practice.
[0065] A second repairing method embodiment for repair-
ing a broken line in the liquid crystal display according to the
invention comprises the following steps:

[0066] Step 121: a breaking point on the broken gate line is
determined.
[0067] Step 122: two adjacent pixel regions, i.e., a first

pixel region and a second pixel region, in the same pixel row
are selected according to the position of the breaking point;
the two adjacent pixel regions are located on the same side of
the gate line.

[0068] Step 123: a pixel electrode within the first pixel
region is welded to a second overlapping strip and the second
overlapping strip is welded to the gate line on one side of the
breaking point by laser welding so that the gate line on one
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side of the breaking point is connected with the pixel elec-
trode within the first pixel region.

[0069] Step 124: a pixel electrode within the second pixel
region is welded to the other second overlapping strip and the
other second overlapping strip is welded to the gate line on the
other side of the breaking point by laser welding so that the
gate line on the other side of the breaking point is connected
with the pixel electrode within the second pixel region.
[0070] Step 125: both the pixel electrode within the first
pixel region and the pixel electrode within the second pixel
region are welded to a same first overlapping strip formed
therebetween by laser welding so that the pixel electrode in
the first pixel region is connected with the pixel electrode in
the second pixel region.

[0071] Step 126: thin film transistors in the first and second
pixel regions are disabled by laser cutting.

[0072] FIG. 7 is a schematic view showing the first repair-
ing method embodiment for repairing a broken line of the
liquid crystal display device according to the present inven-
tion. As shown in FIG. 7, the pixel structure in the present
embodiment is identical with that in the first embodiment of
pixel structure of TF'T-LCD array substrate (shown in FIG. 1)
according to the present invention. If a break occurs on one
gate line before or after the cell process, a bright line corre-
sponding to the gate line will be found. Firstly, the breaking
point 7 on the broken gate line is determined. Then, two
adjacent pixel regions, i.e., the left pixel region (the first pixel
region) and the right pixel region (the second pixel region), in
the same pixel row are selected according to the position of
the breaking point 7. The two adjacent pixel regions are
located on the same side (e.g., lower side) of the gate line. The
second overlapping strip 51 for the left pixel region is welded
to the gate line on the left side of the breaking point 7 by laser
welding, resulting in the melting point a; and the second
overlapping strip 51 is welded to the pixel electrode 31 within
the left pixel region by laser welding, resulting in melting
point b. Therefore, the gate line on the left side of the breaking
point 7 is connected with the pixel electrode 31 through the
melting point a, the second overlapping strip 51, and the
melting point b. The second overlapping strip 52 for the right
pixel region is welded to the gate line on the right side of the
breaking point 7 by laser welding, resulting in the melting
point c; and the second overlapping strip 52 is welded to the
pixel electrode 32 within the right pixel region by laser weld-
ing, resulting in the melting point d. Therefore, the gate line
one the right side of the breaking point 7 is connected with the
pixel electrode 32 through the melting point c, the second
overlapping strip 52, and the melting point d. The pixel elec-
trode 31 within the left pixel region is welded to one end of the
first overlapping strip 4 by laser welding, resulting in the
melting point e; and the pixel electrode 32 within the right
pixel region is welded to the other end of the first overlapping
strip 4 by laser welding, resulting in the melting point f.
Therefore, the pixel electrode 31 is connected with the pixel
electrode 32 through the melting point e, the first overlapping
strip 4, and the melting point . In this way, the two parts of the
broken gate line on the both sides of the breaking point 7 are
connected again through the melting point a, the second over-
lapping strip 51, the melting point b, the pixel electrode 31,
the melting point e, the first overlapping strip 4, the melting
point f, the pixel electrode 32, the melting point d, the second
overlapping strip 52 and the melting point c, thus the repairing
of the broken gate line is accomplished. Finally, the TFTs in
the left and the right pixel regions are disabled by laser cut-
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ting, thereby the bright line failure is repaired to become a
pixel failure. In addition, the present embodiment is
explained in the sequence of step 123 to step 126; however,
these steps may be carried out in any sequence in practice.
[0073] A third repairing method embodiment for repairing
a broken line in the liquid crystal display according to the
invention comprises the following steps:

[0074] Step 131: a breaking point on the broken data line is
determined.
[0075] Step 132: a pixel region corresponding to the break-

ing point is selected according to the position of the breaking
point.

[0076] Step 133: the data line on one side of the breaking
point is welded to the first overlapping strip on the one side
and the first overlapping strip is welded to a pixel electrode
within the pixel region corresponding to the breaking point by
laser welding, the data line on the other side of the breaking
point is welded to the first overlapping strip on the other side
and the first overlapping strip is welded to the pixel electrode
within the pixel region corresponding to the breaking point,
thereby two parts of the broken data line on the both sides of
the breaking point are connected with the same pixel elec-
trode.

[0077] Step 134: thin film transistor in the pixel region
corresponding to the breaking point is disabled by laser cut-
ting.

[0078] FIG. 8 is a schematic view showing the third repair-
ing method embodiment for repairing a broken line of the
liquid crystal display device according to the present inven-
tion. As shown in FIG. 8, the pixel structure in the present
embodiment is identical with that in the second embodiment
ofpixel structure of TFT-LCD array substrate (shown in FIG.
4) according to the present invention. Firstly, the breaking
point 6 on the broken data line is determined. Then, the pixel
region corresponding to the breaking point 6 is determined
according to the position of the breaking point 6. The pixel
region is located on one side (e.g., left side) of the data line.
The first overlapping strip 41 for the pixel region correspond-
ing to the breaking point 6 is welded to the data line on the
upper side of the breaking point 6 by laser welding, resulting
in the melting point a; and the first overlapping strip 41 is
welded to the pixel electrode 3 within the pixel region corre-
sponding to the breaking point 6 by laser welding, resulting in
the melting point b. Therefore, the data line on the upper side
ofthe breaking point 6 is connected with the pixel electrode 3
through the melting point a, the first overlapping strip 41, and
the melting point b. The first overlapping strip 42 for the pixel
region corresponding to the breaking point 6 is welded to the
data line on the lower side of the breaking point 6 by laser
welding, resulting in the melting point ¢; and the first over-
lapping strip 42 is welded to the pixel electrode 3 within the
pixel region corresponding to the breaking point 6 by laser
welding, resulting in the melting point d. Therefore, the data
line on the lower side of the breaking point 6 is connected with
the pixel electrode 3 through the melting point c, the first
overlapping strip 42, and the melting point d. In this way, two
parts of the broken data line on the both sides of the breaking
point 6 are connected again through the melting point a, the
first overlapping strip 41, the melting point b, the pixel elec-
trode 3, the melting point d, the first overlapping strip 42, and
the melting point c, thus the repairing of the broken data line
is accomplished. Finally, the TFT in the pixel region on left
side corresponding to the breaking point 6 is disabled by laser
cutting, thereby the bright line failure is repaired to become a
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pixel failure. In addition, the present embodiment is
explained in the sequence of step 133 to step 134; however,
these steps may be carried out in any sequence in practice.
[0079] A fourth repairing method embodiment for repair-
ing a broken line in the liquid crystal display according to the
invention comprises the following steps:

[0080] Step 141: a breaking point on the broken gate line is
determined.
[0081] Step 142: a pixel region corresponding to the break-

ing point is selected according to the position of the breaking
point.

[0082] Step 143: the gate line on one side of the breaking
point is welded to the second overlapping strip on the one side
and the second overlapping strip is welded to a pixel electrode
within the pixel region corresponding to the breaking point by
laser welding, the gate line on the other side of the breaking
point is welded to the second overlapping strip on the other
side and the second overlapping strip is welded to the pixel
electrode within the pixel region corresponding to the break-
ing point, thereby two parts of the broken gate line on the both
sides of the breaking point are connected with the same pixel
electrode.

[0083] Step 144: thin film transistor in the pixel region
corresponding to the breaking point is disabled by laser cut-
ting.

[0084] FIG. 9 is a schematic view showing the fourth
repairing method embodiment for repairing a broken line of
the liquid crystal display device according to the present
invention. As shown in FIG. 9, the pixel structure in the
present embodiment is identical with that in the third embodi-
ment of pixel structure of TFT-LCD array substrate (shown in
FIG. 5) according to the present invention. Firstly, the break-
ing point 7 on the broken gate line is determined. Then, the
pixel region corresponding to the breaking point 7 is deter-
mined according to the position of the breaking point 7, and
the pixel region is located on one side (e.g., lower side) of the
gate line. The second overlapping strip 51 for the pixel region
corresponding to the breaking point 7 is welded to the gate
line on the left side of the breaking point 7 by laser welding,
resulting in the melting point a; and the second overlapping
strip 51 is welded to the pixel electrode 3 within the pixel
region corresponding to the breaking point 7 by laser weld-
ing, resulting in the melting point b. Therefore, the gate line
on the left side of the breaking point 7 is connected with the
pixel electrode 3 through the melting point a, the second
overlapping strip 51, and the melting point b. The second
overlapping strip 52 for the pixel region corresponding to the
breaking point 7 is welded to the gate line on the right side of
the breaking point 7 by laser welding, resulting in the melting
point c; and the second overlapping strip 52 is welded to the
pixel electrode 3 within the pixel region corresponding to the
breaking point 7 by laser welding, resulting in the melting
point d. Therefore, the gate line on the right side of the
breaking point 7 is connected with the pixel electrode 3
through the melting point ¢, the second overlapping strip 52,
and the melting point d. In this way, two parts of the broken
gate line on the both sides of the breaking point 7 are con-
nected again through the melting point a, the second overlap-
ping strip 51, the melting point b, the pixel electrode 3, the
melting point d, the second overlapping strip 52, and the
melting point ¢, thus the repairing of the broken gate line is
accomplished. Finally, the TFT in the pixel region corre-
sponding to the breaking point 7 is disabled by laser cutting,
thereby the bright line failure is repaired to become a pixel
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failure. In addition, the present embodiment is explained in
the sequence of step 143 to step 144; however, these steps
may be carried out in any sequence in practice.

[0085] A fifthrepairing method embodiment for repairing a
broken line in the liquid crystal display according to the
invention comprises the following steps:

[0086] Step 151: a breaking point on the broken gate line is
determined.
[0087] Step 152: if the breaking point is located between

two first overlapping strips for a same pixel electrode, the step
153 is carried out; otherwise, the step 154 is carried out;
[0088] Step 153: the steps from 132 to 134 in the third
repairing method embodiment for repairing the broken line in
the liquid crystal display are carried out;

[0089] Step 154: the steps from 112 to 116 in the first
repairing method embodiment for repairing the broken line in
the liquid crystal display are carried out.

[0090] The present embodiment is the combination of the
first and the third repairing method embodiment for repairing
a broken line in the liquid crystal display according to the
invention. In the pixel structure of the present embodiment, at
least two first overlapping strips are formed between two
adjacent pixel electrodes in the same pixel row, and at least
one second overlapping strip is formed between two adjacent
pixel electrodes in the same pixel column.

[0091] A sixth repairing method embodiment for repairing
a broken line in the liquid crystal display according to the
invention comprises the following steps:

[0092] Step 161: a breaking point on the broken gate line is
determined.
[0093] Step 162: if the breaking point is located between

two second overlapping strips for the same pixel electrode,
the step 163 is carried out; otherwise, the step 164 is carried
out.

[0094] Step 163: the steps from 142 to 144 in the fourth
repairing method embodiment for repairing the broken line in
the liquid crystal display are carried out.

[0095] Step 164: the steps from 122 to 126 in the second
repairing method embodiment for repairing the broken line in
the liquid crystal display are carried out.

[0096] The present embodiment is the combination of the
second and the fourth repairing method embodiment for
repairing a broken line in the liquid crystal display according
to the invention. In the pixel structure of the present embodi-
ment, at least two second overlapping strip are formed
between two adjacent pixel electrodes in the same pixel col-
umn, and at least one first overlapping strip is formed between
two adjacent pixel electrodes in the same pixel row.

[0097] In the embodiments of the present invention
described above, the TFT within the corresponding pixel
region is disabled by cutting off the gate electrode by laser
cutting so that the gate electrode is disconnected with the gate
line (e.g., the case in which a breaking point K1 of the gate
electrode is formed as shown in FIG. 6), or by cutting off the
source electrode by laser cutting so that the source electrode
is disconnected with the data line (e.g., the case in which a
breaking point K2 of the source electrode is formed as shown
in FIG. 7), or by cutting off the drain electrode by laser cutting
so that the drain electrode is disconnected with the pixel
electrode (e.g., the case in which a breaking point K3 of the
drain electrode is formed as shown in FIG. 8). Thereby, the
TFT within the corresponding pixel region cannot operate
any more. In addition, in the present invention, the pixel
electrode within the corresponding pixel region is used as the
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conductive layer to connect the two parts of the broken line on
the both sides of the breaking point again when the gate
electrode, the source electrode or the drain electrode is cut off.
Therefore, the pixel electrode within the corresponding pixel
region is no longer used to display images. Thus, the corre-
sponding pixel region becomes a light spot in the normal
white mode or a dark spot in the normal black mode.

[0098] According to the method embodiments for repairing
a broken line of the present invention, a method in which the
broken gate line and/or the broken data line is repaired by
using the overlapping strip and the pixel electrode as conduc-
tive layer and employing the laser welding process in combi-
nation with the laser cutting process is proposed. The gate line
or the data line is connected with the pixel electrode through
the overlapping strip as conductive layer and the overlapping
strips are connected with each other through the pixel elec-
trode as conductive layer, thereby the failure of broken line is
repaired and become a pixel failure, that is, the light line
failure is repaired to become a light or dark spot failure. In
addition, the repairing method according to the present inven-
tion may be carried out at the end of the array process, or after
the conventional CVD repairing fails, or even after the cell
process by converting a signal line defect into a pixel defect.
Thereby, the quality of the liquid crystal display with defect
of broken line is improved, and the cost due to the waste
resulting from the broken line in manufacturing the liquid
crystal display is reduced. In addition, compared with the
conventional CVD repairing method in which a laser welding
process and a film coating process are carried out, only a laser
welding process is carried out according to the method for
repairing a broken line in the embodiments of the present
invention. Therefore, the method in the embodiments accord-
ing to the present invention is simpler, applicable to repair the
broken line under complicated circumstance and has a higher
success rate of repairing, and thus has a wider application
prospective. The above amendments are described with ref-
erence to TFT LCD, but the present invention is not limited
but appropriately applicable to other types of LCD.

[0099] The invention being thus described, it will be obvi-
ous that the same may be varied in many ways. Such varia-
tions are not to be regarded as a departure from the spirit and
scope of the invention, and all such modifications as would be
obvious to those skilled in the art are intended to be comprised
within the scope of the following claims.

What is claimed is:

1. An array substrate of a liquid crystal display (LCD)
comprising a plurality of first signal lines parallel with each
other, a plurality of second signal lines parallel with each
other, a plurality of pixel regions defined by intersections
between the plurality of first signal lines and the plurality of
second signal lines, thin film transistors as switching devices
and pixel electrodes, which are each formed in each of the
plurality of pixel regions, wherein each of the thin film tran-
sistors has a first terminal connected with one of the plurality
of first signal lines, a second terminal connected with one of
the plurality of second signal lines and a third terminal con-
nected with one of the pixel electrodes, and wherein

at least one first overlapping strip is formed between two

adjacent pixel regions in a first direction along the plu-
rality of second signal lines, both ends of the first over-
lapping strip overlap the pixel electrodes within the two
adjacent pixel regions, respectively, and a central por-
tion of the first overlapping strip overlaps the first signal
line between the two adjacent pixel regions; and
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at least one second overlapping strip is formed between
two adjacent pixel regions in a second direction along
the plurality of first signal lines, both ends of the second
overlapping strip overlap the pixel electrodes within the
two adjacent pixel regions, respectively, and a central
portion of the second overlapping strip overlaps the sec-
ond signal line between the two adjacent pixel regions.

2. The array substrate of a LCD according to claim 1,
wherein the first overlapping strip is formed in a same layer as
the second signal lines.

3. The array substrate of a LCD according to claim 1,
wherein the second overlapping strip is formed in a same
layer as the first signal lines.

4. The array substrate of a LCD according to claim 1,
wherein the first overlapping strip and the second overlapping
strip have a width of more than 5 pm.

5. A method of manufacturing an array substrate of a liquid
crystal display (LCD), the array substrate comprising a plu-
rality of first signal lines parallel with each other, a plurality of
second signal lines parallel with each other, a plurality of
pixel regions defined by intersections between the plurality of
first signal lines and the plurality of second signal lines, thin
film transistors as switching devices and pixel electrodes,
which are each formed in each of the plurality of pixel
regions, wherein each of the thin film transistors has a first
terminal connected with one of the plurality of first signal
lines, a second terminal connected with one of the plurality of
second signal lines and a third terminal connected with one of
the pixel electrodes, and the method comprising:

forming at least one first overlapping strip between two
adjacent pixel regions in a first direction along the plu-
rality of second signal lines, wherein both ends of the
first overlapping strip overlap the pixel electrodes within
the two adjacent pixel regions, respectively, and a central
portion of the first overlapping strip overlaps the first
signal line between the two adjacent pixel regions; and

forming at least one second overlapping strip between two
adjacent pixel regions in a second direction along the
plurality of first signal lines, wherein both ends of the
second overlapping strip overlap the pixel electrodes
within the two adjacent pixel regions, respectively, and a
central portion of the second overlapping strip overlaps
the second signal line between the two adjacent pixel
regions.

6. The method of manufacturing an array substrate of a
LCD according to claim 5, wherein the first overlapping strip
is formed in a same layer as the second signal lines with a
same conductive material.

7. The method of manufacturing an array substrate of a
LCD according to claim 5, wherein the second overlapping
strip is formed in a same layer as the first signal lines with a
same conductive material.

8. A method for repairing a broken line of an array substrate
of'aliquid crystal display (LCD), the array substrate compris-
ing a plurality of first signal lines parallel with each other, a
plurality of second signal lines parallel with each other, a
plurality of pixel regions defined by intersections between the
plurality of first signal lines and the plurality of second signal
lines, thin film transistors as switching devices and pixel
electrodes, which are each formed in each of the plurality of
pixel regions, wherein each of the thin film transistors has a
first terminal connected with one of the plurality of first signal
lines, a second terminal connected with one of the plurality of
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second signal lines and a third terminal connected with one of
the pixel electrodes, and wherein
at least one first overlapping strip is formed between two
adjacent pixel regions in a first direction along the plu-
rality of second signal lines, both ends of the first over-
lapping strip overlap the pixel electrodes within the two
adjacent pixel regions, respectively, and a central por-
tion of the first overlapping strip overlaps the first signal
line between the two adjacent pixel regions; and
at least one second overlapping strip is formed between
two adjacent pixel regions in a second direction along
the plurality of first signal lines, both ends of the second
overlapping strip overlap the pixel electrodes within the
two adjacent pixel regions, respectively, and a central
portion of the second overlapping strip overlaps the sec-
ond signal line between the two adjacent pixel regions,
and
the method comprising:
determining a breaking point on a broken first signal line or
a broken second signal line;

if a first signal line is broken, welding two first overlapping
strips adjacent with the breaking point on both sides of
the breaking point to two corresponding pixel electrodes
on a same side of the broken first signal line by laser
welding, welding two first overlapping strips adjacent
with the breaking point on both sides of the breaking
point to the broken first signal line by laser welding,
connecting the two corresponding pixel electrodes
through the second overlapping strip by laser welding,
and then disabling the thin film transistors correspond-
ing to the two corresponding pixel electrodes by laser
cutting, or

if a second signal line is broken, welding two second over-

lapping strips adjacent with the breaking point on both
sides of the breaking point to two corresponding pixel
electrodes on a same side of the broken second signal
line by laser welding, welding two second overlapping
strips adjacent with the breaking point on both sides of
the breaking point to the broken second signal line by
laser welding, connecting the two corresponding pixel
electrodes through the first overlapping strip by laser
welding, and then disabling the thin film transistors cor-
responding to the two corresponding pixel electrodes by
laser cutting.

9. The method for repairing a broken line on an array
substrate of a LCD according to claim 8, wherein disabling
the thin film transistors corresponding to the two correspond-
ing pixel electrodes by laser cutting comprises cutting off a
connection of the first terminal of the thin film transistor with
the corresponding first signal line, the second terminal with
the corresponding second signal line or the third terminal
with the corresponding pixel electrode.

10. An array substrate of a liquid crystal display (LCD)
comprising a plurality of first signal lines parallel with each
other, a plurality of second signal lines parallel with each
other, a plurality of pixel regions defined by intersections
between the plurality of first signal lines and the plurality of
second signal lines, thin film transistors as switching devices
and pixel electrodes, which are each formed in each of the
plurality of pixel regions, wherein each of the thin film tran-
sistors has a first terminal connected with one of the plurality
of first signal lines, a second terminal connected with one of
the plurality of second signal lines and a third terminal con-
nected with one of the pixel electrodes, and wherein
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at least two first overlapping strips are formed between two
adjacent pixel regions in a first direction along the plu-
rality of second signal lines, both ends of the first over-
lapping strip overlap the pixel electrodes within the two
adjacent pixel regions, respectively, and a central por-
tion of the first overlapping strip overlaps the first signal
line between the two adjacent pixel regions.

11. The array substrate of a LCD according to claim 10,
wherein the first overlapping strips are formed in a same layer
as the second signal lines.

12. The array substrate of a LCD according to claim 10,
wherein the first overlapping strips have a width of more than
S pm.

13. The array substrate of a LCD according to claim 10,
wherein at least one second overlapping strip is formed
between two adjacent pixel regions in a second direction
along the plurality of first signal lines, both ends ofthe second
overlapping strip overlap the pixel electrodes within the two
adjacent pixel regions, respectively, and a central portion of
the second overlapping strip overlaps the second signal line
between the two adjacent pixel regions.

14. The array substrate of a LCD according to claim 13,
wherein the first overlapping strips are formed in a same layer
as the second signal lines.

15. The array substrate of a LCD according to claim 13,
wherein the second overlapping strip is formed in a same
layer as the first signal lines.

16. The array substrate of a LCD according to claim 13,
wherein the first overlapping strip and the second overlapping
strip have a width of more than 5 pm.

17. A method of manufacturing an array substrate of a
liquid crystal display (LCD), the array substrate comprising a
plurality of first signal lines parallel with each other, a plu-
rality of second signal lines parallel with each other, a plural-
ity of pixel regions defined by intersections between the plu-
rality of first signal lines and the plurality of second signal
lines, thin film transistors as switching devices and pixel
electrodes, which are each formed in each of the plurality of
pixel regions, wherein each of the thin film transistors has a
first terminal connected with one of the plurality of first signal
lines, a second terminal connected with one of the plurality of
second signal lines and a third terminal connected with one of
the pixel electrodes, and the method comprising:

forming at least two first overlapping strip between two

adjacent pixel regions in a first direction along the plu-
rality of second signal lines, wherein both ends of the
first overlapping strip overlap the pixel electrodes within
the two adjacent pixel regions, respectively, and a central
portion of the first overlapping strip overlaps the first
signal line between the two adjacent pixel regions.

18. The method of manufacturing an array substrate of a
LCD according to claim 17, wherein the first overlapping
strip is formed in a same layer as the second signal lines with
a same conductive material.

19. The method of manufacturing an array substrate of a
LCD according to claim 17, further comprising forming at
least one second overlapping strip between two adjacent pixel
regions in a second direction along the plurality of first signal
lines, wherein both ends of the second overlapping strip over-
lap the pixel electrodes within the two adjacent pixel regions,
respectively, and a central portion of the second overlapping
strip overlaps the second signal line between the two adjacent
pixel regions.
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20. The method of manufacturing an array substrate of a
LCD according to claim 19, wherein the first overlapping
strips are formed in a same layer as the second signal lines
with a same conductive material.

21. The method of manufacturing an array substrate of a
LCD according to claim 19, wherein the second overlapping
strip is formed in a same layer as the first signal lines with a
same conductive material.

22. A method for repairing a broken line of an array sub-
strate of a liquid crystal display (LCD), the array substrate
comprising a plurality of first signal lines parallel with each
other, a plurality of second signal lines parallel with each
other, a plurality of pixel regions defined by intersections
between the plurality of first signal lines and the plurality of
second signal lines, thin film transistors as switching devices
and pixel electrodes, which are each formed in each of the
plurality of pixel regions, wherein each of the thin film tran-
sistors has a first terminal connected with one of the plurality
of first signal lines, a second terminal connected with one of
the plurality of second signal lines and a third terminal con-
nected with one of the pixel electrodes, and wherein

at least two first overlapping strip is formed between two

adjacent pixel regions in a first direction along the plu-
rality of second signal lines, both ends of the first over-
lapping strip overlap the pixel electrodes within the two
adjacent pixel regions, respectively, and a central por-
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tion of the first overlapping strip overlaps the first signal
line between the two adjacent pixel regions, and

the method comprising:

determining that a breaking point on a broken first signal

line is located between two first overlapping strips in the
first direction along the second signal line for a same
pixel region;

welding two first overlapping strips adjacent with the

breaking point on both sides of the breaking point to the
corresponding pixel electrodes on a same side of the
broken first signal line by laser welding, welding two
first overlapping strips adjacent with the breaking point
on both sides of the breaking point to the broken first
signal line by laser welding, and then disabling the thin
film transistor corresponding to the corresponding pixel
electrode by laser cutting.

23. The method for repairing a broken line on an array
substrate of a LCD according to claim 22, wherein disabling
the thin film transistor corresponding to the corresponding
pixel electrode by laser cutting comprises cutting off a con-
nection of the first terminal of the thin film transistor with the
corresponding first signal line, the second terminal with the
corresponding second signal line or the third terminal with
the corresponding pixel electrode.
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