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(7) ABSTRACT

An exemplary liquid crystal panel (2) includes a data driver
(220), a gate driver (210), a plurality of data lines (203)
arranged in parallel and spaced from each other, a plurality of
gate lines (201) arranged in parallel and spaced from each
other, a plurality of data connecting lines (204), a plurality of
gate connecting lines (207), and a repair line. The first pads
are connected to the data lines via the data connecting lines.
The second pads being connected to the gate lines via the gate
connecting lines. The repair line includes a first sub repair line
(2081), a second sub repair line (2082), and a third sub repair
line (2083). The first sub repair line intersects with the data
connecting lines, the second sub repair line intersects with the
first pads, and the third sub repair line electrically connects
the first and second sub repair lines.
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LIQUID CRYSTAL DISPLAY PANEL HAVING
REPAIR LINE

FIELD OF THE INVENTION

[0001] The present invention relates a liquid crystal panel
having a repair line configured for repairing an opening of a
connecting line.

GENERAL BACKGROUND

[0002] Aliquid crystal display (LCD) has the advantages of
portability, low power consumption, and low radiation, and
has been widely used in various portable information prod-
ucts such as notebooks, personal digital assistants (PDAs),
video cameras and the like. Furthermore, the LCD is consid-
ered by many to have the potential to completely replace CRT
(cathode ray tube) monitors and televisions. A typical LCD
usually includes a liquid crystal panel configured for display-
ing image.

[0003] A typical liquid crystal panel includes a plurality of
pixel areas defined by the gate lines and the data lines. During
a fabrication process of the liquid crystal panel, the data lines
are prone to break when the surface of the liquid crystal
display is uneven, or when the liquid crystal panel is heated or
etched. Therefore, a method for repairing the broken data
lines is adopted.

[0004] Referring to FIG. 6, a typical liquid crystal panel 1
includes a first substrate 10, a second substrate 11 opposite to
the first substrate 10. The second substrate 11 includes a
plurality of gate lines 101 arranged in parallel, a plurality of
data lines 103 arranged in parallel and perpendicular to the
gatelines 101, a plurality of common electrode 102 parallel to
the gate lines 101, a gate driver 110 and a data driver 120. The
gate driver 110 is configured for providing scanning signals to
the gate lines.

[0005] The data drivers 120 includes a plurality pads 121.
Each of the data lines 103 is connected to the corresponding
pad 121 via a data connecting line 104. The data driver 120 is
configured for providing data signals to the data lines 103 via
the connecting lines 104.

[0006] The gate lines 101 and the data lines 103 define a
plurality of pixel areas (not labeled). The common electrode
102 goes across a whole row of pixel areas. The common
electrode 102 includes a plurality of first electrodes 105 cor-
responding to the pixel areas. The first electrodes 105 are
perpendicular to the common electrode 102. Each of the first
electrodes 105 includes two second electrodes 106 arranged
perpendicularly to the first electrode 105. The second elec-
trodes 106 each intersect with the data lines 103 and are
insulated from the corresponding data lines 103.

[0007] Referring to FIG. 7, the data line has a broken gap in
the pixel area. The corresponding second electrodes 106 can
be electrically connected to the data line 103 and the corre-
sponding first electrode 105 can be detached from the com-
mon electrode 102 by a process of welding. In this case, the
data line 103 is repaired, and the data signal is transmitted
through the electrically connecting second electrodes 106 and
first electrode 105.

[0008] In general, the second substrate 11 has a slightly
greater size than the first substrate 10 in order to exposing part
of the data connecting lines 104 after a process of sealing the
first and second substrates 10, 11 together with sealant mate-
rial. Then, the exposing data connecting lines 104 are con-
nected to the corresponding data drivers 120.
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[0009] However, during the process of sealing, the first and
second substrates 10, 11 are part of two big glass substrates
opposite to each other. After the process of sealing, a process
of cutting is needed for separating the substrates 10, 11 from
the glass substrates respectively. During the process of cut-
ting, lots of glass fibers are generated. If the glass fibers are
not cleared, the glass fibers can damage the data connecting
lines 104 and cause the data connecting lines 104 having
broken gaps. In addition, the sealant usually has particles
inside. The particles can also cause broken gaps of the data
connecting lines 104. Therefore, the data connecting lines
104 may have broken gaps, and the performance of liquid
crystal panel 1 having the damaged data connecting lines 104
is impaired.

[0010] What is needed, therefore, is a liquid crystal panel
that can overcome the above-described deficiencies.

SUMMARY

[0011] An exemplary liquid crystal panel includes a data
driver, a gate driver, a plurality of data lines arranged in
parallel and spaced from each other, a plurality of gate lines
arranged in parallel and spaced from each other, a plurality of
data connecting lines, a plurality of gate connecting lines, and
arepair line. The first pads are connected to the data lines via
the data connecting lines. The second pads being connected to
the gate lines via the gate connecting lines. The repair line
includes a first sub repair line, a second sub repair line, and a
third sub repair line. The first sub repair line intersects with
the data connecting lines, the second sub repair line intersects
with the first pads, and the third sub repair line electrically
connects the first and second sub repair lines.

[0012] Other novel features and advantages will become
more apparent from the following detailed description when
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a top plan view showing an abbreviated
circuitry diagram of a liquid crystal panel according to a first
embodiment of the present invention, the liquid crystal panel
including a plurality of data lines and data connecting lines.
[0014] FIG. 2 is an abbreviated, schematic view showing a
repairing procedure of the data line and the data connecting
line of FIG. 1.

[0015] FIG. 3 is a top plan view showing an abbreviated
circuitry diagram of a liquid crystal panel according to a
second embodiment of the present invention.

[0016] FIG. 4 is a top plan view showing an abbreviated
circuitry diagram of a liquid crystal panel according to a third
embodiment of the present invention.

[0017] FIG. 5 is a top plan view showing an abbreviated
circuitry diagram of a liquid crystal panel according to a
fourth embodiment of the present invention.

[0018] FIG. 6 is a top plan view showing an abbreviated
circuitry diagram of a conventional liquid crystal panel, the
conventional liquid crystal panel including a plurality of data
lines.

[0019] FIG. 7 is an abbreviated, schematic view showing a
repairing procedure of the data line of FIG. 6.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0020] Referring to FIG. 1, an abbreviated circuitry dia-
gram of a liquid crystal panel 2 according to a first embodi-
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ment of the present invention is shown. The liquid crystal
panel 2 includes a plurality of gate lines 201 arranged in
parallel with a predetermined space to each other, and a
plurality of data lines 203 arranged in parallel with a prede-
termined space to each other and perpendicular to the gate
lines 201, aplurality of common electrodes 202 parallel to the
gate lines 201, aplurality of repair lines 208, a gate driver 210,
and a data driver 220.

[0021] The data driver 220 includes a plurality of first pads
221. The data lines 203 each are connected to the first pads
221 via a plurality of data connecting lines 204 respectively.
The data driver 220 is configured for providing a plurality of
data signals to the data lines 203.

[0022] The gate driver 210 includes a plurality of second
pads 211. Each of the gate lines 201 is connected to the second
pad 211 via one gate connecting line 207. The gate driver 210
is configured for providing a plurality of scanning signals to
the gate lines 201.

[0023] The repair line 208 is disposed between the data
drivers 220 and the data lines 203, corresponding to the data
line . The repair line 208 includes a first sub repair line 2081,
asecond sub repair line 2082, and a third sub repair line 2083.
The first sub repair line 2081 intersects with the data connect-
ing lines 204 and is insulated from the data connecting lines
204. The second sub repair line 2082 intersects with the first
pads 221 and is insulated from the first pads 221. One end of
the third sub repair line 2083 is connected to the first sub
repair line 2081, and the other end of the third sub repair line
2083 is connected to the second sub repair line 2082. The first
sub repair line 2081 intersects with end portions of the data
connecting lines 204 which are adjacent to the data lines 203.
[0024] A minimum area constituted by two adjacent gate
lines 201 and two adjacent data lines 203 is defined as a pixel
area (not labeled). Each of the common electrode 202
traverses across a whole row of pixel areas. The common
electrode 202 includes a plurality of first portions 205 each
corresponding to a pixel area. The first portions 205 extend
perpendicularly from the common electrode 202. Each first
portion 205 includes two second portions 206 generally
extending perpendicularly from the first portion with a pre-
determined distance to each other. The second portions 206
intersect with the data lines 203 and are insulated from the
data lines 203. The two second portions 206 are substantially
adjacent to the common electrode 202 and the corresponding
gate line 201 such that the broken gap is located between the
two second portions 206.

[0025] Referring to FIG. 2, this is an abbreviated, sche-
matic view showing a repairing procedure of the data line 203
and the data connecting line 204. When one of the data lines
203 has a broken gap (not labeled) located between two
corresponding second portions 206. The second portions 206
are electrically connected to the corresponding data line 203
by a process of welding. The first portion 205 corresponding
to the two second portions 206 is detached from a main
portion of the common electrode 202 by a process of welding.
Thus, the data line 203 is repaired, and the data signal is
transmitted through the electrically connecting second por-
tions 206 and first portion 205 electrically connected thereof.
[0026] When one of the data connecting lines 204 has a
broken gap (not labeled), the first sub repair line 2081 and the
second sub repair line 2082 are electrically connected to the
data connecting line 204 that has the broken gap by a process
of welding. Thus, the data signal applied to the broken data
connecting line 204 is transmitted to the corresponding data
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line 203 via the second sub repair line 2082, the third sub
repair line 2083, and the first sub repair line 2081 sequen-
tially. In this case, the broken data connecting line 204 is
repaired and the performance of the liquid crystal panel 2 is
good.

[0027] Because the repair line 208 includes the first sub
repair line 2081 intersecting with end portions of the data
connecting line, the second sub repair line 2082 intersecting
with the first pads 221, and the third sub repair line 2083
connecting the first and second sub repair lines 2081, 2082,
the broken data connecting line 204 can be repaired by a
process of welding the repair line 208 and the broken data
connecting line 204 together. The welding process usually is
a laser welding process. In general, an insulating layer is
pre-provided for insulating the first sub repair line 2081 and
the data connecting lines 204 and the second sub repair line
2082 and the first pads 221. In the welding process, the
insulating layer corresponding to a point of intersection of the
first sub repair line 2081 and the broken data connecting line
204 is removed, and the first sub repair line 2081 is electri-
cally connected to the corresponding data connecting lines
204. The insulating layer corresponding to a point of inter-
section of the second sub repair line 2082 and the correspond-
ing first pad 221 is removed, and the second sub repair line
2082 is electrically connected to the first pad 221 that is
connected to the broken data connecting line 204. Thus, the
data connecting line 204 having broken gap is repaired.

[0028] Referring to FIG. 3, an abbreviated circuitry dia-
gram of a liquid crystal panel 3 according to a second embodi-
ment of the present invention is shown. The liquid crystal
panel 3 is similar to the liquid crystal panel 2. However, the
liquid crystal panel 3 includes two repair lines 308, a data
driver 320, and a plurality of data connecting lines 304. The
data driver 320 includes a plurality of pads 321 connected to
the data connecting lines 304 respectively. The data connect-
ing lines 304 are connected to a plurality of data lines (not
labeled). Each of the repair lines 308 includes a first sub repair
line (not labeled) intersecting with the pads 321, a second sub
repair line (not labeled) intersecting with end portions of the
data connecting lines 304 and is adjacent to the data lines, and
a third sub repair line (not labeled) connecting the first and
second sub repair lines. The repair lines 308 are insulated
from each other, and each of the repair lines 308 is insulated
from the pads 321 and the data connecting lines 304 respec-
tively. The first sub repair lines are generally parallel. The
second sub repair lines are generally parallel. The third sub
repair lines are generally parallel. In the illustrated embodi-
ment, the two repair line 308 are configured for different
repairing data connecting lines 304 respectively. That is, if
there are two data connecting lines 304 having broken gaps
respectively, the repair lines 308 can repair the date connect-
ing lines 304 having broken gaps respectively.

[0029] Referring to FIG. 4, an abbreviated circuitry dia-
gram of a liquid crystal panel 4 according to a third embodi-
ment of the present invention is shown. The liquid crystal
panel 4 is similar to the liquid crystal panel 2. However, the
liquid crystal panel 4 includes an annular-type (close-type)
repair line 408. The repair line 408 includes a first sub repair
line 4081, a second sub repair line 4082, a third sub repair line
4083, and a fourth sub repair line 4084 connected end to end.
The first sub repair line 4081 intersects with and is insulated
from a plurality of pads 421 of a data driver 420. The third sub
repair line 4083 intersects with and is insulated from end
portions of a plurality of data connecting lines 404. The
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second sub repair line 4082 includes two ends respectively
connected to left ends of the first and third sub repair lines
4081,4083. The fourth sub repair line 4084 includes two ends
respectively connected to right ends of the first and third sub
repair lines 4081, 4083.

[0030] If two of the data connecting lines 404 are both
broken and each have a broken gap, the broken data connect-
ing lines 404 can be repaired by electrically connecting the
third sub repair lines 4083 corresponding to the broken gaps
to the broken lines 404, and cutting off the first and second sub
repair lines 4081, 4082 from points located between the two
broken data connecting lines 404. Therefore, the data signals
provided by the data driver 420 can be sent to the correspond-
ing data lines (not labeled), the broken data connecting lines
404 are repaired.

[0031] Referring to FIG. 5, an abbreviated circuitry dia-
gram of a liquid crystal panel 5 according to a fourth embodi-
ment of the present invention. The liquid crystal panel 5 is
similar to the liquid crystal panel 4. However, the liquid
crystal panel 5 includes a plurality of close-type repair lines
608 spreading outwardly sequentially. Each of the repair line
608 includes a first sub repair line (not labeled), a second sub
repair line (not labeled), a third sub repair line (not labeled),
and a fourth sub repair line (not labeled) connected end to end
forming an enclosure. The first sub repair lines each intersect
with and are insulated from a plurality of pads (notlabeled) of
a data driver (not labeled). The third sub repair lines each
intersect with and are insulated from a plurality of data con-
necting lines (not labeled). The second sub repair lines each
are connected between the first sub repair lines and the third
sub repair lines respectively. The fourth sub repair lines each
are connected between the first sub repair lines and the third
sub repair lines respectively. The repair lines 608 are insu-
lated from each other. In the illustrated embodiment, the
repair lines 608 each can repair one of the data connecting
lines in case the data connecting line has a broken gap. There-
fore, when two or more data connecting lines have broken
gaps, the broken data connecting lines can be repaired.
[0032] In alternative embodiment, the repair line 208 can
also be arranged adjacent to the gate driver 220 and config-
ured for repairing the gate connecting lines 204. The first sub
repair line 2081 can also intersect with end portions of the
data connecting lines 204 that are adjacent to the data driver
220. In another alternative embodiment, the repair line 208
further includes a plurality of fourth sub repair lines parallel
to the third sub repair line, and each of the fourth sub repair
lines connects the first and second sub repair and is insulated
from each other.

[0033] It is to be understood, however, that even though
numerous characteristics and advantages of the present
embodiments have been set out in the foregoing description,
together with details of the structures and functions of the
embodiments, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size and
arrangement of parts within the principles of the invention to
the full extent indicated by the broad general meaning of the
terms in which the appended claims are expressed.

What is claimed is:

1. A liquid crystal panel comprising:

a data driver comprising a plurality of first pads;

a gate driver comprising a plurality of second pads;

a plurality of data lines arranged in parallel and spaced
from each other;
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a plurality of gate lines arranged in parallel and spaced
from each other, the gate lines intersecting with the data
lines and being insulated from the data lines;

a plurality of data connecting lines, the first pads being
connected to the data lines via the data connecting lines
respectively;

a plurality of gate connecting lines, the second pads being
connected to the gate lines via the gate connecting lines
respectively; and

arepair line comprising a first sub repair line, a second sub
repair line, and a third sub repair line, the first sub repair
line intersecting with end portions of the data connecting
lines that are adjacent to the data lines and being insu-
lated from the data connecting lines, the second sub
repair line intersecting with and being insulated from the
first pads, the third sub repair line electrically connecting
the first and second sub repair lines.

2. The liquid crystal panel in claim 1, wherein the repair
line is provided adjacent to the data lines.

3. The liquid crystal panel in claim 1, wherein the repair
line further comprises a plurality of fourth sub repair lines,
each of the fourth sub repair lines connecting the first and
second sub repair and being insulated from each other.

4. The liquid crystal panel in claim 1, further comprising a
repair line configured for repairing the gate connecting lines.

5. The liquid crystal panel in claim 1, wherein the repair
line further comprises a fourth sub repair line electrically
connecting the first and second sub repair lines, the first,
second, third, and fourth sub repair lines forming a close-type
ring.

6. The liquid crystal panel in claim 1, further comprising a
plurality of common electrodes parallel to the gate lines, a
plurality of first portions extending perpendicularly from the
common electrode and corresponding to the pixel areas, and
two second portions extending perpendicularly from each
first portion with a predetermined distance to each other to
intersecting with the corresponding data line with one of the
second portions adjacent to the common electrode and the
other one of the second portions adjacent to the correspond-
ing gate line.

7. A liquid crystal panel comprising:

a plurality of connecting lines configured for transmitting
signals from a plurality of pads to a plurality of signal
lines respectively; and

a repair line, the repair line comprising a first portion
intersecting with the pads and being insulated from the
pads, a second portion intersecting with the connecting
lines adjacent to end portions of the connecting lines,
and a third portion electrically connecting the first and
the second portions; the repairing line being insulated
from the connecting lines and configured for repairing
the connecting lines when at least one of the connecting
lines is broken by electrically connecting the first por-
tion to the pads and second portion to the broken line.

8. The liquid crystal panel in claim 7, wherein the repair
line is electrically connected to the connecting line by a
process of welding.

9. The liquid crystal panel in claim 7, wherein the repair
line comprises a first sub repair line, a second sub repair line,
and a third sub repair line, the first sub repair line intersecting
with and being insulated from the pads, the second sub repair
line intersecting with and being insulated from the connecting
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lines from where adjacent to the signal lines, the third sub
repair line electrically connecting the first and second sub
repair lines.

10. The liquid crystal panel in claim 9, wherein the repair
line further comprises a plurality of fourth sub repair lines
parallel to the third sub repair line, each of the fourth sub
repair lines connecting the first and second sub repair and
being insulated from each other.

11. The liquid crystal panel in claim 9, wherein the repair
line further comprises a fourth sub repair line electrically
connecting the first and second sub repair lines, the first,
second, third, and fourth sub repair lines forming a close-type
line.

12. The liquid crystal panel in claim 9, further comprising
a plurality repair lines which are insulated from each other,
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the first sub repair lines of the repair lines intersecting with
and being insulated from the pads, the second sub repair lines
intersecting with and being insulated from the connecting
lines, the third sub repairs line electrically connecting the first
and second sub repair lines.

13. The liquid crystal panel in claim 9, further comprising
aplurality of common electrodes parallel to the gate lines, the
data lines and the gate lines defining a plurality of pixel areas,
the common electrodes each comprising a plurality of vertical
portions corresponding to the pixel areas, and each vertical
portion comprising two horizontal portions intersecting with
the data line.
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