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COMMON REPAIR STRUCTURES FOR
CLOSE BUS IN A LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] Somereferences, which may include patents, patent
applications and various publications, are cited and discussed
in the description of this disclosure. The citation and/or dis-
cussion of such references is provided merely to clarify the
description of the present disclosure and is not an admission
that any such reference is “prior art” to the disclosure
described herein. All references cited and discussed in this
specification are incorporated herein by reference in their
entireties and to the same extent as if each reference were
individually incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates generally to a liquid
crystal display (LCD) panel, and more particularly, to a repair
structure for scanning line and/or data line defects in an LCD
panel, which dramatically reduces the parasitic capacitance
therein.

BACKGROUND OF THE DISCLOSURE

[0003] Liquid crystal display (LCD) is commonly used as a
display device because of its capability of displaying images
with good quality while using little power. An LCD apparatus
includes an LCD panel formed with liquid crystal cells and
pixel elements with each associating with a corresponding
liquid crystal cell and having a liquid crystal capacitor and a
storage capacitor, a thin film transistor (TFT) electrically
coupled with the liquid crystal capacitor and the storage
capacitor. These pixel elements are substantially arranged in
the form of a matrix having a number of pixel rows and a
number of pixel columns. Typically, scanning signals are
sequentially applied to the number of pixel rows, through a
plurality of scanning lines along the row direction, for
sequentially turning on the pixel elements row-by-row. When
a scanning signal is applied to a pixel row to turn on corre-
sponding TFTs of the pixel elements of a pixel row, source
signals (image signals) for the pixel row are simultaneously
applied to the number of pixel columns, through a plurality of
data lines arranged crossing over the plurality of scanning
lines along the column direction, so as to charge the corre-
sponding liquid crystal capacitor and storage capacitor of the
pixel row for aligning orientations of the corresponding liquid
crystal cells associated with the pixel row to control light
transmittance therethrough. By repeating the procedure for
all pixel rows, all pixel elements are supplied with corre-
sponding source signals of the image signal, thereby display-
ing the image signal thereon.

[0004] Occasionally, manufacturing defects may occur in
an LCD panel. The defects include, (1) one or more scanning
lines are broken, (2) one or more data lines are broken, and (3)
one or more scanning lines are short circuited with one or
more data lines. A defect on a scanning or data line can
adversely affect overall performance of the LCD device. For
example, if an open circuit condition occurs in a LCD panel,
the active components connected to the line beyond the point
where the open circuit exists is disabled. A short circuit
between a data and a scanning line can also lead to inaccurate
signals being applied to all switching transistors connected to
either of the shorted data or scanning lines. In either case,
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multiple pixels in the device can be affected, thereby signifi-
cantly diminishing its display quality. A device having such
defective scanning lines or data lines may have to be dis-
carded, depending upon the degradation of the resolution of
the display device resulting from the inoperative pixels result-
ing.

[0005] Given the expense of fabricating LCD devices, it is
desirable to have devices that are repairable after they have
been assembled. In one common approach, a thin film display
device has a plurality of auxiliary conductive lines disposed
across the scanning lines or data lines on the sides of the
device, usually, outside the active areas of the device.
[0006] U.S. Pat. No. 5,086,347 to Ukai et al. discloses a
repair method for an LCD device. As shown in FIG. 1, a
plurality of repair conductive layers 41 is provided opposite
of'a scanning lines 18 across an insulating layer (not shown),
and a plurality of repair conductive layer 42 is provided
opposite of a data line 19 across the insulating layer (not
shown). When any one of the scanning lines or data lines is
broken, a repair conductive layer and the broken line can be
connected by at both side of the broken portion by laser
welding, where the welding points are indicated as “x” in
FIG. 1. The problem with this method is that once a conduc-
tive layer is used to repair a given line, however, it cannot be
used for repairing of any other lines. Moreover, if one or more
scanning lines or data lines are open at a crossover of a
scanning line and a data line, this type of the defects may not
be repaired using the method. Additionally, due to the special
relation of the conductive repair layers 41, and 42 and the
scanning line 18 and the data line 19, parasitic capacitances
may be induced by the conductive repair layers 41, and 42. A
parasitic capacitance may cause a DC voltage offset to an AC
voltage applied to liquid crystal layer, thereby generating
flicker, crosstalk, and non-uniformity of luminance in the
images.

[0007] Therefore, a heretofore unaddressed need exists in
the art to address the aforementioned deficiencies and inad-
equacies.

SUMMARY OF THE DISCLOSURE

[0008] The present disclosure, in one aspect, relates to a
common repair structure for repairing scanning line and/or
data line defects in an LCD panel. The LCD panel comprises
a plurality of scanning lines arranged in a first direction, a
plurality of data lines arranged crossing over the plurality of
scanning lines in a second direction substantially interlaced
(such as perpendicular) to the first direction, thereby defining
a plurality of crossovers therebetween, and a plurality of
pixels associated with the plurality of scanning lines and data
lines.

[0009] In one embodiment, the common repair structure
includes a plurality of first “H” shaped structures, where each
first “H” shaped structure has a first strip, a second strip, and
a third strip connected to and between the first and second
strips, each of the first and second strips having a first end
portion and an opposite, second end portion, and is placed
over a corresponding segment of two scanning lines located
between and associated with two pixels along the second
direction such that the first end portions of the first and second
strips overlap with one of the two scanning lines, while the
second end portions of the first and second strips overlap with
the other of the two scanning lines, where each first “H”
shaped structure is connectable selectively to one of the two
scanning lines in the corresponding segment.
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[0010] Inoneembodiment, the plurality of first “H” shaped
structures is insulated from the plurality of scanning lines.
When a defect is detected in a scanning line in the correspond-
ing segment, the first “H” shaped structure is electrically
connected to the defected scanning line in the corresponding
segment by laser welding corresponding end portions of the
first and second strips to the defected scanning line, and
where the corresponding end portions of the first and second
strips overlap with the defected scanning line and are the first
end portions of the first and second strips or the second end
portions of the first and second strips.

[0011] Further, the common repair structure includes a plu-
rality of second “H” shaped structures, where each second
“H” shaped structure has a first strip, a second strip, and a
third strip connected to and between the first and second
strips, each of the first and second strips having a first end
portion and an opposite, second end portion, and is placed
over an individual segment of two data lines located between
and associated with two pixels along the first direction such
that the first end portions of the first and second strips overlap
with one of the two data lines, while the second end portions
of'the first and second strips overlap with the other of the two
data lines, where each second “H” shaped structure is con-
nectable selectively to one of the two data lines in the corre-
sponding segment.

[0012] In one embodiment, the plurality of second “H”
shaped structures is insulated from the plurality of data lines.
When a defect is detected in a data line in the corresponding
segment, the second “H” shaped structure is electrically con-
nected to the defected data line in the corresponding segment
by laser welding corresponding end portions of the first and
second strips to the defected data line, and where the corre-
sponding end portions of the first and second strips overlap
with the defected data line and are the first end portions of the
first and second strips or the second end portions of the first
and second strips.

[0013] Additionally, the common repair structure further
includes a plurality of “+” shaped structures, where each “+”
shaped structure has a first strip and a second strip trans-
versely extending from the first strip, each of the first and
second strips having a first end portion and an opposite,
second end portion, and is placed over a corresponding cross-
over and associated with two first “H” shaped structures and
two second “H” shaped structures that are immediately adja-
cent to the corresponding crossover, and where each“+”
shaped structure is connectable selectively to one of two first
“H” shaped structures and two second “H” shaped structures
that are immediately adjacent to the corresponding crossover.
The first and second end portions of the first strip of the “+”
shaped structure respectively overlap with the second strip of
one of the two first “H” shaped structures and the first strip of
the other of the two first “H” shaped structures, and the first
and second end portions of the second strip of the “+” shaped
structure respectively overlap with the second strip of one of
the two second “H” shaped structures and the first strip of the
other of the two second “H” shaped structures.

[0014] In one embodiment, the plurality of “+” shaped
structures is insulated from the plurality of scanning lines, the
plurality of first “H” shaped structures, the plurality of data
lines and the plurality of second “H” shaped structures. When
a defect is detected in a scanning line in the corresponding
crossover, the “+” shaped structure is electrically connected
to the defected scanning line in the corresponding crossover
by laser welding the first and second end portions of the first
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strips to the overlapped second strip of one of the two first “H”
shaped structures and the overlapped first strip of the other of
the two first “H” shaped structures, respectively. When a
defect is detected in a data line in the corresponding cross-
over, the “+” shaped structure is electrically connected to the
defected data line in the corresponding crossover by laser
welding the first and second end portions of the second strips
to the overlapped second strip of one of the two second “H”
shaped structures and the overlapped first strip of the other of
the two second “H” shaped structures, respectively.

[0015] Inoneembodiment, each ofthe plurality of first “H”
shaped structures, the plurality of second “H” shaped struc-
tures, and the plurality of “+” shaped structures is formed of
an electrically conductive material.

[0016] In another aspect, the present disclosure relates to a
common repair structure for repairing scanning line and/or
data line defects in an LCD panel. The LCD panel comprises
a plurality of scanning lines arranged in a first direction, a
plurality of data lines arranged crossing over the plurality of
scanning lines in a second direction substantially interlaced
(such as perpendicular) to the first direction, thereby defining
a plurality of crossovers therebetween, and a plurality of
pixels associated with the plurality of scanning lines and data
lines.

[0017] In one embodiment, the common repair structure
includes a plurality of first “H” shaped structures, where each
of'the first “H” shaped structures is placed over a correspond-
ing segment of two neighboring scanning lines located
between and associated with two neighboring pixels along the
second direction; a plurality of second “H” shaped structures,
where each of the first “H” shaped structures is placed over a
corresponding segment of two neighboring data lines located
between and associated with two neighboring pixels along the
first direction.

[0018] Additionally, the common repair structure further
includes a plurality of “+” shaped structures, where each of
the plurality of the “+” shaped structures is placed over a
corresponding crossover and associated with two first “H”
shaped structures and two second “H” shaped structures that
are immediately adjacent to the corresponding crossover.
[0019] When a defect is detected in a scanning line in the
corresponding segment, the first “H” shaped structure is elec-
trically connected to the defected scanning line in the corre-
sponding segment by laser welding. When a defect is detected
in a data line in the corresponding segment, the second “H”
shaped structure is electrically connected to the defected data
line in the corresponding segment by laser welding. When a
defect is detected in a scanning line in the corresponding
crossover, the “+” shaped structure is electrically connected
to the defected scanning line in the corresponding crossover
by laser welding the “+” shaped structure to the two first “H”
shaped structures that are immediately adjacent to the corre-
sponding crossover. When a defect is detected in a data line in
the corresponding crossover, the “+” shaped structure is elec-
trically connected to the defected data line in the correspond-
ing crossover by laser welding the “+” shaped structure to the
two second “H” shaped structures that are immediately adja-
cent to the corresponding crossover.

[0020] In yet another aspect, the present disclosure relates
to a method for repairing scanning line and/or data line
defects in an LCD panel. The LCD panel comprises a plural-
ity of scanning lines arranged in a first direction, a plurality of
data lines arranged crossing over the plurality of scanning
lines in a second direction substantially interlaced (such as
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perpendicular) to the first direction, thereby defining a plu-
rality of crossovers therebetween, and a plurality of pixels
associated with the plurality of scanning lines and data lines.
In one embodiment, the method comprises the steps of prov-
ing a plurality of first “H” shaped structures, where each of the
first “H” shaped structures is placed over a corresponding
segment of two neighboring scanning lines located between
and associated with two neighboring pixels along the second
direction; proving a plurality of second “H” shaped struc-
tures, where each of the first “H” shaped structures is placed
over a corresponding segment of two neighboring data lines
located between and associated with two neighboring pixels
along the first direction; detecting a defect in a segment; and
laser welding one of plurality of first “H” shaped structures,
the plurality of first “H” shaped structures, the plurality of “+”
shaped structures to the defect scanning and/or data lines
where the defects are detected.

[0021] Ina further aspect, the present disclosure relates to a
method for repairing scanning line and/or data line defects in
an LCD panel. In one embodiment, the method comprises the
steps of proving a plurality of first “H” shaped structures,
where each of the first “H” shaped structures is placed over a
corresponding segment of two neighboring scanning lines
located between and associated with two neighboring pixels
along the second direction, and proving a plurality of second
“H” shaped structures, where each of the first “H” shaped
structures is placed over a corresponding segment of two
neighboring data lines located between and associated with
two neighboring pixels along the first direction.

[0022] The method also includes the step of laser welding
one of plurality of first “H” shaped structures and the plurality
of'second “H” shaped structures to a corresponding one of the
plurality of scanning lines and the plurality of data lines at a
corresponding segment where a defect is detected.

[0023] The method may further have the step of providing
a plurality of “+” shaped structures, where each of the plural-
ity of the “+” shaped structures is placed over a crossover and
associated with two first “H” shaped structures and two sec-
ond “H” shaped structures that are immediately adjacent to
the corresponding crossover. Additionally, the method may
also include the steps of laser welding one or more of the
plurality of first “H” shaped structures, the plurality of second
“H” shaped structures and the plurality of “+” shaped struc-
tures to a corresponding one of the plurality of scanning lines
and the plurality of data lines at a corresponding segment or a
corresponding crossover where a defect is detected

[0024] Inyeta further aspect, the present disclosure relates
to a common repair structure for repairing scanning line
defects in an LCD panel comprising a plurality of scanning
lines arranged in a first direction, a plurality of data lines
arranged crossing over the plurality of scanning lines in a
second direction substantially interlaced (such as perpendicu-
lar) to the first direction, thereby defining a plurality of cross-
overs therebetween, and a plurality of pixels associated with
the plurality of scanning lines and data lines. In one embodi-
ment, a common repair structure comprises a plurality of “H”
shaped structures, where each “H” shaped structure is placed
over a corresponding segment of two neighboring scanning
lines located between and associated with two neighboring
pixels along the second direction. When a defect is detected in
a scanning line in the corresponding segment, the “H” shaped
structure placed in the corresponding segment is electrically
connected to the defected scanning line by laser welding. In
one embodiment, the common repair structure may further
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comprises a plurality of bars, where each bar is placed over a
corresponding crossover and associated with two “H” shaped
structures in the second direction that are immediately adja-
cent to the corresponding crossover.

[0025] In an alternative aspect, the present disclosure
relates to a common repair structure for repairing data line
defects in an LCD panel comprising a plurality of scanning
lines arranged in a first direction, a plurality of data lines
arranged crossing over the plurality of scanning lines in a
second direction substantially interlaced (perpendicular) to
the first direction, thereby defining a plurality of crossovers
therebetween, and a plurality of pixels associated with the
plurality of scanning lines and data lines. In one embodiment,
a common repair structure comprises a plurality of “H”
shaped structures, where each “H” shaped structure is placed
over a corresponding segment of two neighboring data lines
located between and associated with two neighboring pixels
along the first direction. When a defect is detected in a data
line in the corresponding segment, the “H” shaped structure
placed in the corresponding segment is electrically connected
to the defected data line by laser welding. In one embodiment,
the common repair structure may further comprises a plural-
ity of bars, where each bar is placed over a corresponding
crossover and associated with two “H” shaped structures in
the first direction that are immediately adjacent to the corre-
sponding crossover.

[0026] These and other aspects of the present disclosure
will become apparent from the following description of the
preferred embodiment taken in conjunction with the follow-
ing drawings, although variations and modifications therein
may be affected without departing from the spirit and scope of
the novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings illustrate one or more
embodiments of the disclosure and, together with the written
description, serve to explain the principles of the disclosure.
Wherever possible, the same reference numbers are used
throughout the drawings to refer to the same or like elements
of an embodiment, and wherein:

[0028] FIG. 1 shows a conventional repair structure to
repair a scanning line defect and a data line defect;

[0029] FIG. 2 shows schematically an LCD panel having a
plurality of scanning lines arranged horizontally and a plu-
rality of data lines arranged vertically, with display electrodes
embedded in the space defined between the neighboring scan-
ning lines and the neighboring data lines;

[0030] FIG. 3A illustrates schematically a top view of an
“H”-shaped repairing structure for repairing a scanning line
defect according to one embodiment of the present disclo-
sure;

[0031] FIG. 3B illustrates schematically a side view of the
“H”-shaped repairing structure for repairing a scanning line
defect, as shown in FIG. 3A;

[0032] FIG. 4A illustrates schematically a top view of the
“H”-shaped repairing structure that has repaired the scanning
line defect, according to one embodiment of the present dis-
closure;

[0033] FIG. 4B illustrates schematically a side view of the
“H”-shaped repairing structure that has repaired the scanning
line defect, as shown in FIG. 4A;

[0034] FIG. 5 shows schematically a common repair struc-
ture for repairing defects on data lines, scanning lines, and
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scanning lines and data lines crossover according to one
embodiment of the present disclosure;

[0035] FIG. 6 shows schematically repairing processes for
repairing an open circuit defect in a data line according to one
embodiment of the present disclosure;

[0036] FIG. 7 shows schematically repairing processes for
repairing an open circuit defect in a scanning line according to
one embodiment of the present disclosure;

[0037] FIG. 8 shows schematically repairing processes for
repairing a short circuit defect between data line and scanning
line at a crossover of a data line and scanning line, according
to one embodiment of the present disclosure;

[0038] FIG. 9 shows schematically repairing processes for
repairing an open circuit defect in a data line at the crossover
of a data line and a scanning line according to one embodi-
ment of the present disclosure;

[0039] FIG. 10 shows schematically a common repair
structure for repairing defects on scanning lines according to
one embodiment of the present disclosure; and

[0040] FIG. 11 shows schematically a common repair
structure for repairing defects on data lines according to one
embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0041] The present disclosure is more particularly
described in the following examples that are intended as
illustrative only since numerous modifications and variations
therein will be apparent to those skilled in the art. Various
embodiments of the disclosure are now described in detail.
Referring to the drawings, like numbers indicate like compo-
nents throughout the views. As used in the description herein
and throughout the claims that follow, the meaning of “a”,
“an”, and “the” includes plural reference unless the context
clearly dictates otherwise. Also, as used in the description
herein and throughout the claims that follow, the meaning of
“in” includes “in” and “on” unless the context clearly dictates
otherwise.
[0042] The terms used in this specification generally have
their ordinary meanings in the art, within the context of the
disclosure, and in the specific context where each term is
used. Certain terms that are used to describe the disclosure are
discussed below, or elsewhere in the specification, to provide
additional guidance to the practitioner regarding the descrip-
tion of the disclosure. The use of examples anywhere in this
specification, including examples of any terms discussed
herein, is illustrative only, and in no way limits the scope and
meaning of the disclosure or of any exemplified term. Like-
wise, the disclosure is not limited to various embodiments
given in this specification.
[0043] As used herein, “around”, “about” or “approxi-
mately” shall generally mean within 20 percent, preferably
within 10 percent, and more preferably within 5 percent of a
given value or range. Numerical quantities given herein are
approximate, meaning that the term “around”, “about” or
“approximately” can be inferred if not expressly stated.
[0044] As used herein, the terms “comprising,” “includ-
containing,” “involving,” and the like are to

ing,” “having,” ”

be understood to be open-ended, i.e., to mean including but
not limited to.

[0045] The description will be made as to the embodiments
ofthe present disclosure in conjunction with the accompany-
ing drawings in FIGS. 2-11. In accordance with the purposes
of'this disclosure, as embodied and broadly described herein,
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this disclosure, in one aspect, relates to a common repair
structure for repairing scanning line and/or data line defects
in an LCD panel.

[0046] FIG. 2 shows a layout of such an LCD panel. The
basic structure of the LCD panel has (a) a plurality of scan-
ning lines 103, 105, . . . , arranged in a first direction, (b) a
plurality of data lines 122,124, 126, 128, . . ., arranged in a
second direction substantially interlaced (such as perpendicu-
lar) to the first direction, (c) a plurality of crossovers of the
plurality of the data lines 122, 124, 126, 128, . . . , and the
plurality of scanning lines 103, 105, . . ., (d) a plurality of
pixels 131,132, . . ., arranged in a matrix form in the spaces
between the plurality of datalines 122,124,126,128, ... ,and
the plurality of scanning lines 103, 105, . . ., and (e) a plurality
of thin film transistors (TFTs) 140, 141, 142, 143, . . .,
electrically coupled to the corresponding data lines and scan-
ning lines for displaying an image.

[0047] Referring now to FIGS. 3A and 3B, top and side
views of an “H”-shaped repairing structure for repairing a
defect in an exemplary scanning line is schematically shown,
respectively, according to one embodiment of the present
disclosure. The same configuration is also applied to a data
line repair. The “H” shaped structure 160 has a first strip 161,
a second strip 162, and a third strip 163 connected to and
between the first and second strips 161 and 162. Each of the
first and second strips 161/162 has a first end portion 161a/
162a, and an opposite, second end portion 1615/1625. The
“H” shaped structure 160 is placed over a corresponding
segment 109 of two scanning lines 101 and 103 located
between and associated with two pixels along the column
(second) direction such that the first end portions 161a and
1624 of the first and second strips 161 and 162 overlap with
the scanning line 101, while the second end portions 1615 and
1625 of the first and second strips 161 and 162 overlap with
the scanning lines 103. The “H” shaped structure 160 is
connectable selectively to one of the two scanning lines 101
and 103 in the corresponding segment 109. Additionally, an
insulating layer 191 is formed between the “H” shaped struc-
ture 160 and the scanning lines 101 and 103.

[0048] FIGS. 4A and 4B schematically show the top and
side views of the “H”-shaped repairing structure 160 that has
repaired a defect 110 in the exemplary scanning line 103,
respectively.

[0049] As shown in FIGS. 3A, 3B, 4A and 4B, a defect
repairing structure includes an “H” shaped repairing structure
160, and an insulating layer 191 between the scanning lines
101 and 103 and the “H” shaped repairing structure 160.
Under normal condition when no defect on data lines or
scanning lines is detected, then the insulating layer 191 pre-
vents the scanning lines 101 and 103 from electrically
coupled to the “H” shaped repairing structure 160.

[0050] When a defect (open circuit) 110 is detected on the
scanning line 103, for example, as shown in FIG. 4B, a laser
welding equipment (not shown) is used to create two electri-
cal connecting points 180 and 182 penetrating the insulating
layer 191, as shown in FIGS. 4A and 4B, according to one
embodiment of the present disclosure. The open circuit defect
110 is repaired so that the scanning line 103 can perform its
functions properly. If the other scanning line 101 has an open
circuit defect, it can also be repaired in the similar fashion.
[0051] Due to the specific shapes and relative spatial rela-
tionship of the scanning lines and the “H” shaped repairing
structures, the parasitic capacitance can be dramatically
reduced.
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[0052] Referring now to FIG. 5, the common repair struc-
ture for repairing defects on the data lines, scanning lines, and
crossover of the scanning lines and the data lines in an LCD
panel in shown according to one embodiment of the present
disclosure.

[0053] The basic structure of the LCD panel includes (a) a
plurality of scanning lines 101 103,105 .. ., arranged in a first
direction, (b) a plurality of data lines 122, 124,126, 128, . ..
, arranged in a second direction substantially interlaced (such
as perpendicular) to the first direction, (¢) a plurality of cross-
overs of the plurality of the data lines 122, 124,126, 128, . . .
, and the plurality of scanning lines 101, 103, 105, .. ., (d) a
plurality of pixels 131,132, . . . , arranged in a matrix form in
the spaces between the plurality of data lines 122, 124, 126,
128, . . ., and the plurality of scanning lines 101, 103, 105, .
.. ,electrically coupled to the data lines and scanning lines for
displaying an image.

[0054] The common repair structure includes: (a) a plural-
ity of first “H” shaped repairing structures 150,152, . . ., (b)
a plurality of second “H” shaped repairing structures 160,
162, ..., and (c) a plurality of “+” shaped repairing structures
170. The plurality of first “H” shaped structures and the
plurality of second “H” shaped structures are identical.
[0055] For the purpose of illustration of the present disclo-
sure, in the exemplary embodiment shown in FIG. 5, the LCD
includes only three scanning lines 101, 103 and 105, four data
lines 122, 124, 126 and 128, two pixels 131 and 132 associ-
ated with the scanning lines 103 and 105, and the data lines
122,124,126 and 128. The common repair structure includes
two first “H” shaped repairing structures 150 and 152, two
second “H” shaped repairing structures 160 and 162, and one
“+” shaped repairing structures 170. It would be appreciated
to the people skilled in the art that the LCD may include any
numbers of the scanning lines, data lines, and pixels, and the
common repair structure may include any numbers of the first
“H” shaped repairing structures, second “H” shaped repairing
structures, and “+” shaped repairing structures.

[0056] As shownin FIG. 5, each first “H” shaped repairing
structure 160/162 is placed over a corresponding segment of
two neighboring scanning lines 101 and 103 located between
and associated with two neighboring pixels along the second
direction. Each second “H” shaped repairing structures 150/
152 is placed over a corresponding segment of two neighbor-
ing data lines 124 and 126 located between and associated
with two neighboring pixels along the first direction. The “+”
shaped repairing structures 170 is placed over a correspond-
ing crossover and associated with two first “H” shaped struc-
tures 150 and 152 and two second “H” shaped structures 160
and 162 that are immediately adjacent to the corresponding
Crossover.

[0057] When a defect is detected in a scanning line in the
corresponding segment, the first “H” shaped structure is elec-
trically connected to the defected scanning line in the corre-
sponding segment by laser welding. When a defect is detected
in a data line in the corresponding segment, the second “H”
shaped structure is electrically connected to the defected data
line in the corresponding segment by laser welding. When a
defect is detected in a scanning line in the corresponding
crossover, the “+” shaped structure is electrically connected
to the defected scanning line in the corresponding crossover
by laser welding the “+” shaped structure to the two first “H”
shaped structures that are immediately adjacent to the corre-
sponding crossover. When a defect is detected in a data line in
the corresponding crossover, the “+” shaped structure is elec-

May 12, 2011

trically connected to the defected data line in the correspond-
ing crossover by laser welding the “+” shaped structure to the
two second “H” shaped structures that are immediately adja-
cent to the corresponding crossover.

[0058] The plurality of first “H” shaped repairing struc-
tures, the plurality of second “H” shaped repairing structures,
and the plurality of “+” shaped repairing structures are made
of an electrically conductive material. Preferably, the electri-
cally conductive material includes a laser weldable material.
[0059] In the exemplary embodiment, a first vertical bar
(strip) 160A of the first “H” shaped repairing structure 160 is
placed in close proximity of a first crossover of the data line
122 and the scanning lines 101 and 103. A second vertical bar
(strip) 160B of the first “H” shaped repairing structure 160 is
placed in close proximity of a second crossover of the data
lines 124 and the scanning lines 101 and 103. The horizontal
bar (third strip) 160C of the first “H” shaped repairing struc-
ture 160 is placed between the scanning lines 101 and 103,
and between the first crossover and the second crossover. The
horizontal bar 160C of the first “H” shaped repairing structure
160 is electrically connected to the first vertical bar 160A and
the second vertical bar 160B of the first “H” shaped repairing
structure 160. The insulating layer 191 is formed between the
first “H” shaped repairing structure 160 and the scanning
lines 101 and 103.

[0060] Further, a first end of the first vertical bar 160A of
the first “H” shaped repairing structure 160 is placed over the
first scanning line 101. A second end of the first vertical bar
160A of the first “H” shaped repairing structure 160 is placed
over the second scanning line 103. A first end of the second
vertical bar 160B of the first “H” shaped repairing structure
160 is placed over the scanning line 101. A second end of the
second vertical bar 160B of the first “H” shaped repairing
structure 160 is placed over the scanning line 103. The hori-
zontal bar 160C of the first “H” shaped repairing structure 160
is placed over and between the scanning lines 101 and 103.
[0061] Additionally, a first horizontal bar (strip) 152A of
the second “H” shaped repairing structure 152 is placed in
close proximity of a first crossover of the data lines 124 and
126 and the scanning line 103. The second horizontal bar
(strip) 152B of the second “H” shaped repairing structure 152
is placed in close proximity of a second crossover of the data
lines 124 and 126 and a neighboring scanning line 105.
Accordingly, the vertical bar (third strip) 152C of the second
“H” shaped repairing structure 152 is placed over and
between the data lines 124 and 126, and between the first
crossover and the second crossover and electrically coupled
to the first horizontal bar 152A and the second horizontal bar
152B. An insulating layer (not shown) is formed between the
second “H” shaped repairing structure 152 and the data lines
124 and 126.

[0062] Further, a first end of the first horizontal bar 152A of
the second “H” shaped repairing structure 152 is placed over
the dataline 124. A second end of the first horizontal bar 152A
of the second “H” shaped repairing structure 152 is placed
over the data line 126. A first end of the second horizontal bar
152B of the second “H” shaped repairing structure 152 is
placed over the data line 124. A second end of the first hori-
zontal bar 152B of the second “H” shaped repairing structure
152 is placed over the data line 126.

[0063] Moreover, a first end of the horizontal bar (strip)
170A of the “+” shaped repairing structure 170 is placed over
a second vertical bar 160B of the first “H” shaped repairing
structure 160. A second end of the horizontal bar (strip) 170 A
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ofthe “+” shaped repairing structure 170 is placed over a first
vertical bar 162 A of a neighboring first “H” shaped repairing
structure 162. A first end of the vertical bar 170B of the “+”
shaped repairing structure 170 is placed over a second hori-
zontal bar 150B of a second “H” shaped repairing structure
150. A second end of the vertical bar 170B of the “+” shaped
repairing structure 170 is placed over a first horizontal bar
152A of a neighboring second “H” shaped repairing structure
152. An insulating layer (not shown) is placed between the
“+” shaped repairing structure 170, the first “H” shaped
repairing structure 160, and a neighboring first “H” shaped
repairing structure 162.

[0064] Without intent to limit the scope of the disclosure,
exemplary repairing structures and processes according to the
embodiments of the present disclosure are given below.

1. Open Circuit Defect on a Data Line

[0065] FIG. 6 shows schematically the details of repairing
an open circuit defect 110 on a data line 126 according to one
embodiment of the present disclosure. An open circuit defect
110 is detected on the data line 126. In order to repair such a
defect, a second “H” shaped repairing structure 152 is used.
One end of the first horizontal bar 152A of the second “H”
shaped repairing structure 152 over the data line 126 is used
as a first welding point 183, and one end of the second hori-
zontal bar 152B of the second “H” shaped repairing structure
152 over the data line 126 is used as a second welding point
184, respectively. Once the laser welding is completed, both
ends of the open circuit 110 is completed with the connection
made by the welding points 180 and 182 through 152A,152B,
and 152C of the second “H” shaped repairing structure 152.
The open circuit 110 of the data line 126 is repaired accord-

ingly.
2. Open Circuit Defect on a Scanning Line

[0066] FIG. 7 shows schematically the details of repairing
an open circuit defect on a scanning line 101 according to one
embodiment of the present disclosure. An open circuit defect
112 is detected on the scanning line 101. In order to repair
such a defect, a first “H” shaped repairing structure 162 is
used. One end of the first vertical bar 162A of the first “H”
shaped repairing structure 162 over the scanning line 101 is
used as a first welding point 185, and one end of the second
vertical bar 162B of the first “H” shaped repairing structure
162 over the scanning line 101 is used as a second welding
point 186, respectively. Once the laser welding is completed,
both ends of the open circuit 112 is completed with the con-
nection made by the welding points 185 and 186 through
162A, 162C, and 162B of the first “H” shaped repairing
structure 162. The open circuit defect 112 of the scanning line
101 is repaired.

3. Short Circuit Defect Between a Data Line and a Scanning
Line

[0067] FIG. 8 shows schematically the details of repairing
a short circuit defect between the data line 124 and the scan-
ning line 101 at a crossover of the data line 124 and the
scanning line 101, according to one embodiment of the
present disclosure. A short circuit defect 114 between the data
line 124 and the scanning line 101 is detected. In order to
repair such a defect, two first “H” shaped repairing structures
150 and 152, and one “+” shaped repairing structure 170 are
used. One end of the second horizontal bar 150B of the
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second “H” shaped repairing structure 150 over the data line
124 is used as a first welding point 187. The top end of the
vertical bar of the “+” shaped repairing structure 170 over the
center portion of the second horizontal bar 150B is used as a
second welding point 188. One end of the first horizontal bar
152A of the second “H” shaped repairing structure 152 over
the data line 124 is used as a third welding point 189. The
bottom end of the vertical bar of the “+” shaped repairing
structure 170 over the center portion of the first horizontal bar
152A is used as a fourth welding point 190. In addition to the
laser welding, two circuit cuts 200 and 202 must be made to
repair the short circuit defect. Once the laser welding is com-
pleted and the cuts are made, the short circuit 114 is com-
pleted with the connection made by the welding point 187,
188, 189 and 190 through the second horizontal bar 150B of
the “H” shaped repairing structure 150, the vertical bar of the
“+” shaped repairing structure 170, and the first horizontal bar
152A of another “H” shaped repairing structure 152. The
short circuit defect 114 between the data line 124 and the
scanning line 101 at the crossover is repaired.

4. Open Circuit Defect on a Data Line at a Crossover of the
Data Line and a Scanning Line

[0068] FIG.9 shows schematically the details of repairing
an open circuit defect on a data line 124 at a crossover of the
data line 124 and the scanning line 101 according to one
embodiment of the present disclosure. An open circuit defect
116 on the data line 124 at the crossover of the data line 124
and the scanning line 101 is detected. Since it occurs at a place
beyond the repair stretch of either a second “H” shaped
repairing structure 150 and a neighboring second “H” shaped
repairing structure 152, it must be repaired with a combina-
tion of the two first “H” shaped repairing structures 150 and
152, and a “+” shaped repairing structure 170. Specifically,
one end of the second horizontal bar 150B of the second “H”
shaped repairing structure 150 over the data line 124 is used
as a first welding point 187. The top end of the vertical bar of
the “+” shaped repairing structure 170 over the center portion
of'the second horizontal bar 150B is used as a second welding
point 188. One end of the first horizontal bar 152A of the
second “H” shaped repairing structure 152 over the data line
124 is used as a third welding point 189. The bottom end of
the vertical bar of the “+” shaped repairing structure 170 over
the center portion of the first horizontal bar 152A is used as a
fourth welding point 190. Once the laser welding is com-
pleted, the open circuit 116 is completed with the connection
made by the welding point 187, 188, 189 and 190 through the
second horizontal bar 150B of the “H” shaped repairing struc-
ture 150, the vertical bar of “+” shaped repairing structure
170, and the first horizontal bar 152 A of another “H” shaped
repairing structure 152. The open circuit defect 116 between
the data line 124 and the scanning line 101 at a crossover of
the data line 124 and the scanning line 101 is repaired.

[0069] Referring to FIG. 10, a common repair structure for
repairing data line defects in an LCD panel is shown accord-
ing to one embodiment of the present disclosure. The LCD
panel includes a plurality of scanning lines spatially arranged
in a first direction, a plurality of data lines spatially arranged
crossing over the plurality of scanning lines in a second
direction substantially interlaced (such as perpendicular) to
the first direction, and a plurality of pixels associated with the
plurality of scanning lines and data lines and arranged in a
matrix form such that two data lines are located between two
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neighboring pixels in the first direction and one scanning line
is located between two neighboring pixels in the second
direction.

[0070] For the purpose of illustration of the present disclo-
sure, in the exemplary embodiment shown in FIG. 10, the
LCD includes only three scanning lines 101,103 and 105, and
four data lines 122, 124, 126 and 128, four pixels 131, 132,
133 and 134 arranged such that the data lines 124 and 126 are
located between two neighboring pixels 131 and 132 (or 133
and 134) in the second direction, and the scanning line 103 is
located between two neighboring pixels 133 and 131 (or 134
and 132) in the first direction. The common repair structure
includes two “H” shaped repairing structures 150 and 152,
and may further comprise one bar 171. It would be appreci-
ated to the people skilled in the art that the LCD may include
any numbers of the scanning lines, data lines, and pixels, and
the common repair structure may include any numbers of the
“H” shaped repairing structures and bars. The common repair
structure may include any numbers of the “H” shaped repair-
ing structures and bars is insulated from the scanning lines
and data lines.

[0071] As shown in FIG. 10, each “H” shaped repairing
structure 150/152 is placed over a corresponding segment of
two neighboring data lines 124 and 126 located between and
associated with two neighboring pixels 131 and 132 (or 133
and 134) along the second direction. Specifically, a first hori-
zontal bar (strip) 150A of the “H” shaped repairing structure
150 is placed in close proximity of a first crossover 201
defined with the scanning line 101 and the data lines 124 and
126. A second horizontal bar (strip) 150B of the “H” shaped
repairing structure 150 is placed in close proximity of a sec-
ond crossover 202 defined with the scanning line 103 and the
data lines 124 and 126. The vertical bar (third strip) 150C of
the “H” shaped repairing structure 150 is placed between the
data lines 124 and 126, and between the first crossover 201
and the second crossover 202. The vertical bar 150C of the
“H” shaped repairing structure 150 is electrically connected
to the first and second horizontal bars 150A and 1508 of the
“H” shaped repairing structure 150. Further, the first and
second ends of the first horizontal bar 150A ofthe “H” shaped
repairing structure 150 are placed over the data lines 124 and
126, respectively. The first and second ends of the second
horizontal bar 150B of'the “H” shaped repairing structure 150
are placed over the data lines 124 and 126, respectively.
[0072] Similarly, a first horizontal bar (strip) 152A of the
“H” shaped repairing structure 152 is placed in close prox-
imity of the second crossover 202. A second horizontal bar
(strip) 152B of the “H” shaped repairing structure 152 is
placed in close proximity of a third crossover 203 defined
with the scanning line 105 and the data lines 124 and 126. The
vertical bar (third strip) 152C of the “H” shaped repairing
structure 152 is placed between the data lines 124 and 126,
and between the third crossover 203 and the second crossover
202. The vertical bar 152C of the “H” shaped repairing struc-
ture 152 is electrically connected to the first and second
horizontal bars 152A and 152B of the “H” shaped repairing
structure 152. Further, the first and second ends of the first
horizontal bar 152A ofthe “H” shaped repairing structure 152
are placed over the data lines 124 and 126, respectively. The
first and second ends of the second horizontal bar 152B of the
“H” shaped repairing structure 152 are placed over the data
lines 124 and 126, respectively.
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[0073] Additionally, an insulating layer (not shown) is
formed between the “H” shaped repairing structures 150/152
and the data lines 124 and 126.

[0074] Referring the foregoing discussion, such an
arrangement can be effectively utilized to repair a defect
detected in the data line 124 or 126 in the corresponding
segment between the first and second crossovers or between
the second and third crossovers, or detected in the second
crossover.

[0075] FIG. 11 shows another embodiment of a common
repair structure for repairing scanning line defects in an LCD
panel including a plurality of scanning lines 101, 103, 105,
107, . .., spatially arranged in a first direction, a plurality of
datalines 122,124, 126, . . ., spatially arranged crossing over
the plurality of scanning lines 101, 103, 105, 107, . . . in a
second direction substantially interlaced (such as perpendicu-
lar) to the first direction, and a plurality of pixels associated
with the plurality of scanning lines 101, 103, 105, 107, . . .,
and data lines 122, 124, 126, . . ., and arranged in a matrix
form such that two scanning lines are located between two
neighboring pixels in the first direction and one data line is
located between two neighboring pixels in the second direc-
tion.

[0076] For the purpose of illustration of the present disclo-
sure, in the exemplary embodiment shown in FIG. 11, the
LCD includes only four scanning lines 101,103, 105 and 107,
and three data lines 122, 124 and 126, four pixels 131, 132,
133 and 134 arranged such that the scanning lines 103 and
105 are located between two neighboring pixels 133 and 131
(or 134 and 132) in the first direction, and the data line 124 is
located between two neighboring pixels 131 and 132 (or 133
and 134) in the second direction. The common repair struc-
ture includes two “H” shaped repairing structures 160 and
162, and may further comprise one bar 172.

[0077] Similarly, such an arrangement can be effectively
utilized to repair a defect detected in the scanning line 103 or
105 in the corresponding segment or detected in a crossover
defined with the scanning lines 103 and 105 and the data line
124.

[0078] In another aspect, the present disclosure relates to a
method for repairing scanning line and/or data line defects in
an LCD panel, as disclosed above.

[0079] The method, in one embodiment, includes the steps
of (a) providing a plurality of first “H” shaped structures,
where each of the first “H” shaped structures is placed over a
corresponding segment of two neighboring scanning lines
located between and associated with two neighboring pixels
along the second direction; (b) providing a plurality of second
“H” shaped structures, where each of the first “H” shaped
structures is placed over a corresponding segment of two
neighboring data lines located between and associated with
two neighboring pixels along the first direction; (c) detecting
adefect in a segment; and (d) laser welding one of plurality of
first “H” shaped structures and the plurality of second “H”
shaped structures, to the defected scanning and/or data lines
where the defects are detected. Further, when the defect is
detected in the crossover, the method may include the step of
providing a plurality of “+” shaped structures, where each of
the plurality of the “+” shaped structures is placed over a
corresponding crossover and associated with two first “H”
shaped structures and two second “H” shaped structures that
are immediately adjacent to the corresponding crossover for
repairing a scanning line and/or data line defect around the
Crossover.
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[0080] According to the present disclosure, the use of these
repairing structures can drastically reduce the coupling
capacitance. Additionally, it is much easier to locate the repair
point.

[0081] The foregoing description of the exemplary
embodiments of the disclosure has been presented only for
the purposes of illustration and description and is not
intended to be exhaustive or to limit the disclosure to the
precise forms disclosed. Many modifications and variations
are possible in light of the above teaching.

[0082] The embodiments were chosen and described in
order to explain the principles of the disclosure and their
practical application so as to activate others skilled in the art
to utilize the disclosure and various embodiments and with
various modifications as are suited to the particular use con-
templated. Alternative embodiments will become apparent to
those skilled in the art to which the present disclosure pertains
without departing from its spirit and scope. Accordingly, the
scope of the present disclosure is defined by the appended
claims rather than the foregoing description and the exem-
plary embodiments described therein.

What is claimed is:

1. A common repair structure for repairing scanning line
and/or data line defects in a liquid crystal display (LCD)
panel, wherein the LCD panel comprises a plurality of scan-
ning lines arranged in a first direction, a plurality of data lines
arranged crossing over the plurality of scanning lines in a
second direction substantially interlaced to the first direction,
thereby defining a plurality of crossovers therebetween, and a
plurality of pixels associated with the plurality of scanning
lines and data lines, comprising:

(a) a plurality of first “H” shaped structures, wherein each
first “H” shaped structure has a first strip, a second strip,
and a third strip connected to and between the first and
second strips, each of the first and second strips having a
first end portion and an opposite, second end portion,
and is placed over a corresponding segment of two scan-
ning lines located between and associated with two pix-
els along the second direction such that the first end
portions of the first and second strips overlap with one of
the two scanning lines, while the second end portions of
the first and second strips overlap with the other of the
two scanning lines, wherein each first “H” shaped struc-
ture is connectable selectively to one of the two scanning
lines in the corresponding segment; and

(b) a plurality of second “H” shaped structures, wherein
each second “H” shaped structure has a first strip, a
second strip, and a third strip connected to and between
the first and second strips, each of the first and second
strips having a first end portion and an opposite, second
end portion, and is placed over an individual segment of
two data lines located between and associated with two
pixels along the first direction such that the first end
portions of the first and second strips overlap with one of
the two data lines, while the second end portions of the
first and second strips overlap with the other of the two
data lines, wherein each second “H” shaped structure is
connectable selectively to one of the two data lines in the
corresponding segment.

2. The common repair structure of claim 1, wherein when

a defect is detected in a scanning line in the corresponding
segment, the first “H” shaped structure is electrically con-
nected to the defected scanning line in the corresponding
segment by laser welding corresponding end portions of the
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first and second strips to the defected scanning line, and
wherein the corresponding end portions of the first and sec-
ond strips overlap with the defected scanning line are the first
end portions of the first and second strips or the second end
portions of the first and second strips.

3. The common repair structure of claim 1, wherein when
a defect is detected in a data line in the corresponding seg-
ment, the second “H” shaped structure is electrically con-
nected to the defected data line in the corresponding segment
by laser welding corresponding end portions of the first and
second strips to the defected data line, and wherein the cor-
responding end portions of the first and second strips overlap
with the defected data line are the first end portions of the first
and second strips or the second end portions of the first and
second strips.

4. The common repair structure of claim 1, further com-
prising a plurality of “+” shaped structures, wherein each “+”
shaped structure has a first strip and a second strip trans-
versely extending from the first strip, each of the first and
second strips having a first end portion and an opposite,
second end portion, and is placed over a corresponding cross-
over and associated with two first “H” shaped structures and
two second “H” shaped structures that are immediately adja-
cent to the corresponding crossover, and wherein each“+”
shaped structure is connectable selectively to one of two first
“H” shaped structures and two second “H” shaped structures
that are immediately adjacent to the corresponding crossover.

5. The common repair structure of claim 4, wherein the first
and second end portions of the first strip of the “+” shaped
structure respectively overlap with the second strip of one of
the two first “H” shaped structures and the first strip of the
other of the two first “H” shaped structures, and the first and
second end portions of the second strip of the “+” shaped
structure respectively overlap with the second strip of one of
the two second “H” shaped structures and the first strip of the
other of the two second “H” shaped structures.

6. The common repair structure of claim 5, wherein the
plurality of “+” shaped structures is insulated from the plu-
rality of scanning lines, the plurality of first “H” shaped
structures, the plurality of data lines and the plurality of
second “H” shaped structures.

7. The common repair structure of claim 6, wherein when
a defect is detected in a scanning line in the corresponding
crossover, the “+” shaped structure is electrically connected
to the defected scanning line in the corresponding crossover
by laser welding the first and second end portions of the first
strips to the overlapped second strip of one of the two first “H”
shaped structures and the overlapped first strip of the other of
the two first “H” shaped structures, respectively, which in
turn, are electrically connected to the defected scanning line
by laser welding.

8. The common repair structure of claim 6, wherein when
a defect is detected in a data line in the corresponding cross-
over, the “+” shaped structure is electrically connected to the
defected data line in the corresponding crossover by laser
welding the first and second end portions of the second strips
to the overlapped second strip of one of the two second “H”
shaped structures and the overlapped first strip of the other of
the two second “H” shaped structures, respectively, which in
turn, are electrically connected to the defected data line by
laser welding.

9. A common repair structure for repairing scanning line
and/or data line defects in a liquid crystal display (LCD)
panel, wherein the LCD panel comprises a plurality of scan-
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ning lines arranged in a first direction, a plurality of data lines
arranged crossing over the plurality of scanning lines in a
second direction substantially interlaced to the first direction,
thereby defining a plurality of crossovers therebetween, and a
plurality of pixels associated with the plurality of scanning
lines and data lines, comprising:

(a) a plurality of first “H” shaped structures, wherein each
of the first “H” shaped structures is placed over a corre-
sponding segment of two neighboring scanning lines
located between and associated with two neighboring
pixels along the second direction; and

(b) a plurality of second “H” shaped structures, wherein
each of the first “H” shaped structures is placed over a
corresponding segment of two neighboring data lines
located between and associated with two neighboring
pixels along the first direction.

10. The common repair structure of claim 9, wherein when

a defect is detected in a scanning line in the corresponding
segment, the first “H” shaped structure is electrically con-
nected to the defected scanning line in the corresponding
segment by laser welding.

11. The common repair structure of claim 9, wherein when
a defect is detected in a data line in the corresponding seg-
ment, the second “H” shaped structure is electrically con-
nected to the defected data line in the corresponding segment
by laser welding.

12. The common repair structure of claim 9, further com-
prising a plurality of “+” shaped structures, wherein each of
the plurality of the “+” shaped structures is placed over a
corresponding crossover and associated with two first “H”
shaped structures and two second “H” shaped structures that
are immediately adjacent to the corresponding crossover.

13. The common repair structure of claim 12, wherein
when a defect is detected in a scanning line in the correspond-
ing crossover, the “+” shaped structure is electrically con-
nected to the defected scanning line in the corresponding
crossover by laser welding the “+ shaped structure to the two
first “H” shaped structures that are immediately adjacent to
the corresponding crossover.

14. The common repair structure of claim 12, wherein
when a defect is detected in a data line in the corresponding
crossover, the “+” shaped structure is electrically connected
to the defected data line in the corresponding crossover by
laser welding the “+” shaped structure to the two second “H”
shaped structures that are immediately adjacent to the corre-
sponding crossover.

15. A method for repairing scanning line and/or data line
defects in a liquid crystal display (LCD) panel, wherein the
LCD panel comprises a plurality of scanning lines arranged in
a first direction, a plurality of data lines arranged crossing
over the plurality of scanning lines in a second direction
substantially interlaced to the first direction, and a plurality of
pixels arranged in the form of matrix, and associated with the
plurality of scanning and data lines, the method comprising:

(a) providing a plurality of first “H” shaped structures,
wherein each of the first “H” shaped structures is placed
over a corresponding segment of two neighboring scan-
ning lines located between and associated with two
neighboring pixels along the second direction;

(b) providing a plurality of second “H” shaped structures,
wherein each of the second “H” shaped structures is
placed over a corresponding segment of two neighbor-
ing data lines located between and associated with two
neighboring pixels along the first direction;
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(c) detecting a defect in a segment; and

(d) laser welding one of plurality of first “H” shaped struc-
tures and the plurality of second “H” shaped structures
to the defected scanning and/or data lines where the
defects are detected.

16. A method for repairing scanning line and/or data line
defects in a liquid crystal display (LCD) panel, wherein the
LCD panel comprises a plurality of scanning lines arranged in
a first direction, a plurality of data lines arranged crossing
over the plurality of scanning lines in a second direction
substantially interlaced to the first direction, thereby defining
a plurality of crossovers therebetween, and a plurality of
pixels arranged in the form of matrix, and associated with the
plurality of scanning and data lines, the method comprising:

(a) providing a plurality of first “H” shaped structures,
wherein each of the first “H” shaped structures is placed
over a corresponding segment of two neighboring scan-
ning lines located between and associated with two
neighboring pixels along the second direction; and

(b) providing a plurality of second “H” shaped structures,
wherein each of the second “H” shaped structures is
placed over a corresponding segment of two neighbor-
ing data lines located between and associated with two
neighboring pixels along the first direction.

17. The method of claim 16, further comprising the step of
laser welding one of plurality of first “H” shaped structures
and the plurality of second “H” shaped structures to a corre-
sponding one of the plurality of scanning lines and the plu-
rality of data lines at a corresponding segment where a defect
is detected.

18. The method of claim 16, further comprising the step of
providing a plurality of “+” shaped structures, wherein each
of the plurality of the “+” shaped structures is placed over a
crossover and associated with two first “H” shaped structures
and two second “H” shaped structures that are immediately
adjacent to the corresponding crossover.

19. The method of claim 18, further comprising the steps of
laser welding one or more of the plurality of first “H” shaped
structures, the plurality of second “H” shaped structures and
the plurality of “+” shaped structures to a corresponding one
of'the plurality of scanning lines and the plurality of data lines
at a corresponding segment or a corresponding crossover
where a defect is detected

20. A common repair structure for repairing scanning line
defects in a liquid crystal display (LCD) panel, wherein the
LCD panel comprises a plurality of scanning lines arranged in
a first direction, a plurality of data lines arranged crossing
over the plurality of scanning lines in a second direction
substantially interlaced to the first direction, thereby defining
a plurality of crossovers therebetween, and a plurality of
pixels associated with the plurality of scanning lines and data
lines, comprising:

a plurality of “H” shaped structures, wherein each “H”
shaped structure is placed over a corresponding segment
of two neighboring scanning lines located between and
associated with two neighboring pixels along the second
direction.

21. The common repair structure of claim 20, wherein
when a defectis detected in a scanning line in the correspond-
ing segment, the “H” shaped structure placed in the corre-
sponding segment is electrically connected to the defected
scanning line by laser welding.

22. The common repair structure of claim 20, further com-
prising a plurality of bars, wherein each bar is placed over a
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corresponding crossover and associated with two “H” shaped
structures in the first direction that are immediately adjacent
to the corresponding crossover.

23. A common repair structure for repairing data line
defects in a liquid crystal display (LCD) panel, wherein the
LCD panel comprises a plurality of scanning lines arranged in
a first direction, a plurality of data lines arranged crossing
over the plurality of scanning lines in a second direction
substantially interlaced to the first direction, thereby defining
a plurality of crossovers therebetween, and a plurality of
pixels associated with the plurality of scanning lines and data
lines, comprising:

a plurality of “H” shaped structures, wherein each “H”

shaped structure is placed over a corresponding segment
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of two neighboring data lines located between and asso-
ciated with two neighboring pixels along the first direc-
tion.

24. The common repair structure of claim 23, wherein
when a defect is detected in a data line in the corresponding
segment, the “H” shaped structure placed in the correspond-
ing segment is electrically connected to the defected data line
by laser welding.

25. The common repair structure of claim 23, further com-
prising a plurality of bars, wherein each bar is placed over a
corresponding crossover and associated with two “H” shaped
structures in the second direction that are immediately adja-
cent to the corresponding crossover.
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