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TFT ARRAY SUBSTRATE, LCD PANEL AND
LIQUID CRYSTAL DISPLAY

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation-in-part of prior
U.S. application Ser. No. 11/559,033, filed on Nov. 13, 2006,
the full disclosure of which is incorporated herein by refer-
ence.

TECHNICAL FIELD

[0002] The present invention relates to a liquid crystal dis-
play, and more particularly to a TFT array substrate of an
LCD panel of a liquid crystal display including first and
second cormmon lines formed to a reticular structure.

BACKGROUND

[0003] In general, a liquid crystal display (LCD) device is
capable of adjusting light transmission ratios of liquid crystal
cells to display image data by individually supplying data
signals corresponding to the image data to the liquid crystal
cells. Accordingly, the LCD device includes a liquid crystal
display panel in which liquid crystal cells are aligned in a
matrix configuration and a driver integrated circuit (IC).
[0004] The liquid crystal display panel includes a color
filter substrate and a thin film transistor (TFT) array substrate
that oppose each other and a liquid crystal layer between the
color filter substrate and the TFT array substrate. The TFT
array substrate includes data lines for transmitting data sig-
nals supplied from a data driver IC to the liquid crystal cells
and orthogonal gate lines for transmitting scan signals sup-
plied from a gate driver IC, wherein the liquid crystal cells are
defined at intersections of the data lines and gate lines. The
gate driver IC sequentially supplies scan signals to the gate
lines to sequentially select liquid crystal cells on a one by one
basis. In addition, the data driver 1C supplies data signals to
the liquid crystal cells of selected gate lines.

[0005] FIG. 1 is the top view of a conventional pixel struc-
ture. This pixel structure is called the “Cs on common” struc-
ture. This pixel structure is set on a substrate (not shown) and
includes gate lines 10, a dataline 11, and a thin film transistor
12. A pixel region is defined by arranging a plurality of gate
lines 10 along a first direction and a plurality of data lines 11
along a second direction perpendicular to the first direction.
The thin film transistor 12 includes a gate electrode 120, a
channel layer 121, a source electrode 122 and a drain elec-
trode 123. The gate electrode 120 is electrically connected to
the gate line 10. The source electrode 122 is electrically
connected to the data line 11. The drain 123 is electrically
connected to the pixel electrode 13 through the contact win-
dow 14.

[0006] The pixel storage capacitor 16 includes a bottom
electrode 15, a top electrode 17, and a dielectric layer between
the bottom electrode 15 and the top electrode 17. The top
electrode 17 is electrically connected to the pixel electrode 13
through the contact window 18. The bottom electrode 15is a
common line arranged in the pixel region approximately par-
allel to the gate line 10, and is in the first metal layer as same
as the gate line 10 and the gate electrode 120. The top elec-
trode 17, the data line 11, and the source/drain electrodes 122,
123 are formed by photographing and etching the second
metal layer. A gate insulating layer (not shown) is disposed
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between the first metal and second metal layers. A passivation
layer (not shown) is disposed between the second metal layer
and the pixel electrode 13.

[0007] FIG. 2 is the top view of a conventional pixel array.
In conventional pixel array, only the common lines 15 of the
pixels arranged along the first direction are electrically con-
nected. Therefore, the RC delay effect of the common line in
conventional pixel array is still obvious and degrades a pic-
ture quality.

SUMMARY

[0008] The primary objective of the present invention is to
provide a liquid crystal display and a manufacture method
thereof for reducing RC delay effect of the common line.
[0009] The present invention provides a liquid crystal dis-
play, comprising: a gate line disposed on a substrate; a data
line intersecting the gate line; a first common line parallel
with the gate line; a continuous second common line inter-
secting through the gate line.

[0010] In one preferred embodiment of the present inven-
tion, the first common line is in the first metal layer, the
second common line is in the second metal layer, and the first
and second common lines are electrically connected by a
conductive element made of indium tin oxide.

[0011] In another preferred embodiment of the present
invention, the first and the second common line are formed by
photographing and etching the first metal layer. The gate line
comprises a first segment and a second segment. The firstand
second segments are connected by a conductive element
made of indium tin oxide. The second common line passes
between the first segment and the second segment or passes
between the first through hole and the second through hole.
[0012] Inthe first to fifth embodiments of the present inven-
tion, a thin film transistor (TFT) array substrate includes a
transparent substrate, a plurality of gate lines, data lines, first
common lines and second common lines. The gate lines are
disposed on the transparent substrate, wherein the number of
the gate lines is N+1, the first gate lines to the N+1-th gate
lines are arranged in order, and N is a positive number. The
data lines cross the gate lines. There is no pixel region defined
by the N-th and N+1-th gate lines and adjacent two of the data
lines, when N is an even number. There are two pixel regions
being a left pixel region and aright pixel region defined by the
N-th and N+1-th gate lines and adjacent two of the data lines,
when N is an odd number. The first common lines are parallel
to the gate lines. The second common lines are parallel to the
data lines and electrically connected to the first common
lines, wherein each second common line is disposed between
the left and right pixel regions.

[0013] Thesecond common lines are electrically connected
to the first common lines of the TFT array substrates in the
first to fifth embodiments, whereby the first common lines
and second common lines are formed to a reticular structure
so as to reduce RC delay effect of the common line.

[0014] The foregoing, as well as additional objects, fea-
tures and advantages of the invention will be more apparent
from the following detailed description, which proceeds with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Embodiments of the present invention are illus-
trated by way of example, and not by limitation, in the figures
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of the accompanying drawings, wherein elements having the
same reference numeral designations represent like elements
throughout and wherein:

[0016] FIG.1isatop view of aconventional pixel structure;
[0017] FIG. 2 is a top view of a conventional pixel array;
[0018] FIG. 3 is atop view of one preferred embodiment of
a pixel structure of a liquid crystal display in accordance with
the present invention;

[0019] FIG. 4 is a sectional view through line I-I' as shown
m FIG. 3;

[0020] FIG.51s atop view of one preferred embodiment of
a pixel array of'a liquid crystal display in accordance with the
present invention;

[0021] FIG. 6 is a top view of another preferred embodi-
ment of a pixel structure of a liquid crystal display in accor-
dance with the present invention;

[0022] FIG. 7 is a sectional view through line K-K' as
shown in FIG. 6;

[0023] FIG. 8 is a top view of another preferred embodi-
ment of a pixel array of a liquid crystal display in accordance
with the present invention;

[0024] FIG.9isatop view of a TFT array substrate accord-
ing to the first embodiment of the present invention;

[0025] FIG. 10 is a top view of a TFT array substrate
according to the first example of the second embodiment of
the present invention;

[0026] FIG. 11 is a top view of a TFT array substrate
according to the second example of the first embodiment of
the present invention;

[0027] FIG. 12 is a top view of a TFT array substrate
according to the first example of the third embodiment of the
present invention;

[0028] FIG. 13 is a top view of a TFT array substrate
according to the second example of the third embodiment of
the present invention;

[0029] FIG. 14 is a top view of a TFT array substrate
according to the fourth embodiment of the present invention;
[0030] FIG. 15 is a top view of a TFT array substrate
according to the fifth embodiment of the present invention;
[0031] FIG. 16 is a circuit diagram of the TFT array sub-
strate in the first embodiment of the present invention;
[0032] FIG. 17 shows that the first common lines and sec-
ond common lines are formed to a reticular structure in the
first embodiment of the present invention;

[0033] FIG. 18 is an exploded perspective view of a liquid
crystal display panel according to the first embodiment of the
present invention; and

[0034] FIG. 19 is an exploded perspective view of a liquid
crystal display according to the first embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0035] FIG. 3 is a top view of one preferred embodiment of
a pixel structure of a liquid crystal display in accordance with
the present invention. FIG. 4 is a sectional view through line
[-I' shown in FIG. 3.

[0036] In FIG. 3, the pixel structure comprises a gate line
30, adata line 31, a first common line 32, a continuous second
common line 33 and a thin film transistor 34. The gate line 30
is arranged along a first direction and the data line 31 is
arranged along a second direction perpendicular to the first
direction. The first common line 32 is parallel with the gate
line 30 and the second common line 33 intersects the gate line
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30. The thin film transistor 34 includes a gate electrode 340,
a channel layer 341, a source electrode 342 and a drain elec-
trode 343. The gate electrode 340 is electrically connected to
the gate line 30. The source electrode 342 is electrically
connected to the data line 31. The drain electrode 343 is
electrically connected to the pixel electrode 35 through the
contact window 36.

[0037] The gate line 30, the first common line 32 and gate
electrode 340 are formed by photographing and etching the
first metal layer. The data line 31, the second common line 33,
and the source electrode 342 and the drain electrode 343 are
formed by photographing and etching the second metal layer.
A gate insulating layer 42 is disposed between the first metal
and second metal layers. The first common line 32 and the
second common line 33 are electrically connected by a con-
ductive element 37. The conductive element 37 is made of
transparent conductive material, such as indium tin oxide,
indium zinc oxide, aluminum-doped zinc oxide, or gallium-
doped zinc oxide. A passivation layer 44 having a first
through hole 381 and a second through hole 382 is set on the
second common line 33, and the first through hole 381 cor-
responds to the first common line 32 and the second through
hole 382 corresponds to the second common line 33. There-
fore, the conductive element 37 electrically connects the first
common line 32 and the second common line 33 via the first
through hole 381 and the second through hole 382.

[0038] FIG. 4 shows the sectional view through line I-I' in
FIG. 3. The method of fabricating a pixel structure of the
present invention includes providing a substrate 40, wherein
the substrate 40 is comprised of a glass substrate or a plastic
substrate. Then a gate electrode 340, a gate line 30, and a first
common line 32 are formed on the substrate 40, wherein the
gate line 30 is electrically connected to the gate electrode 340
and the first common line 32 is approximately parallel to the
gate line 30. The gate electrode 340, the gate line 30 and the
first common line 32 belong to the first metal layer.

[0039] Then a gate insulating layer 42 is formed on the
substrate 40 to cover the first metal layer including the gate
electrode 340, the gate line 30 and the first common line 32.
Next, a channel layer 341 is formed on the gate insulating
layer 42. An ohmic contact layer (not shown) is formed on the
surface of the channel layer to improve the electrical contact
between the channel layer 341 and the subsequent formed
source electrode 342 and drain electrode 343.

[0040] Then the data line 31 and the second common line
33 are formed on the gate insulating layer 42, and the source
electrode 342 and drain electrode 343 are formed on the
channel layer. The data line 31, the second common line 33,
the source electrode 342 and drain electrode 343 belong to the
second metal layer. The source electrode 342 is electrically
connected to the data line 31. The gate electrode 340, the
channel 341, the source electrode 342 and drain electrode 343
constitute a thin film transistor 34.

[0041] After forming second metal layer which includes
the data line 31, the second common line 33, the source
electrode 342 and drain electrode 343, a passivation layer 44
is formed on the substrate 40 to cover second metal layer. The
material of the passivation layer 44 is comprised of silicon
nitride or silicon oxide. Next, the passivation layer 44 and the
gate insulating layer 42 are etched away to form the first
through hole 381 corresponding to the first common line 32,
and the passivation layer 44 is etched away to form the second
through hole 382 corresponding to the second common line
33. Next, a transparent conductive material formed conduc-
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tive element 37 is deposited on the passivation layer 44 so that
the first common line 32 and the second common line 33 can
electrically connected via the first through hole 381 and the
second through hole 382. The transparent conductive mate-
rial is preferably selected from a group consisting of indium
tin oxide (ITO), indium zinc oxide (IZQ), aluminum-doped
zinc oxide (AZO), and gallium-doped zinc oxide (GZ0).
[0042] FIG. 5 is atop view of one preferred embodiment of
a pixel array of a liquid crystal display in accordance with the
present invention. In FIG. 5, first common lines 32 and second
common lines 33 of pixels can be electrically connected via
conductive elements 37, and form a reticular structure for
reducing RC delay effect of the common line.

[0043] FIG. 6 is a top view of another preferred embodi-
ment of a pixel structure of a liquid crystal display in accor-
dance with the present invention. In FIG. 6, the pixel structure
comprises a gate line 60. a dataline 61, a first common line 62,
a continuous second common line 63 and a thin film transistor
64. The gate line 60 is arranged along a first direction and the
data line 61 is arranged along a second direction perpendicu-
lar to the first direction. The first common line 62 is parallel
with the gate line 60 and the second common line 63 inter-
sects the gate line 60. The thin film transistor 64 includes a
gate electrode 640, a channel layer 641, a source electrode
642 and a drain electrode 643. The gate electrode 640 is
electrically connected to the gate line 60. The source elec-
trode 642 is electrically connected to the data line 61. The
drain electrode 643 is electrically connected to the pixel elec-
trode 65 through the contact window 66.

[0044] Inthis embodiment of a pixel structure, the gate line
60 comprises a first segment 601 and a second segment 602.
The second common line 63 passes between the first segment
601 and the second segment 602 or passes between the first
through hole 681 and the second through hole 682. The first
segment 601 and the second segment 602 are electrically
connected by a conductive element 67 made of transparent
conductive material, such as indium tin oxide, indium zinc
oxide, aluminum-doped zinc oxide, and gallium-doped zinc
oxide. The gate line 60, the first common line 62, the second
common line 63 and gate electrode 640 are formed by pho-
tographing and etching the first metal layer. The data line 61,
the source electrode 642 and the drain electrode 643 are
formed by photographing and etching the second metal layer.
A passivation layer 74 shown in FIG. 7 having a first through
hole 681 and a second through hole 682 is set on the second
common line 63, and the first through hole 681 corresponds to
the first segment 601 and the second through hole 682 corre-
sponds to the second segment 602. Therefore, the conductive
element 67 electrically connects the first segment 601 and the
second segment 602 via the first through hole 681 and the
second through hole 682.

[0045] FIG. 7 is a sectional view through line K-K' as
shown in FIG. 6. The method of fabricating a pixel structure
of the present invention includes providing a substrate 70,
wherein the substrate 70 is comprised of a glass substrate or a
plastic substrate. Then a gate electrode 640, a gate line 60
including the first segment 601 and the second segment 602,
a first common line 62 and a continuous second common line
63 are formed on the substrate 70, wherein the gate line 60 is
electrically connected to the gate electrode 640 and the first
common line 62 is approximately parallel to the gate line 60.
The gate electrode 640, the gate line 60, the first common line
62 and the second common line 62 belong to first metal layer.
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[0046] Then a gate insulating layer 72 is formed on the
substrate 70 to cover first metal layer including the gate
electrode 640, the first segment 601, the second segment 602,
the first common line 62 and the second common line 63.
Next, a channel layer 641 is formed on the gate insulating
layer 72. An ohmic contact layer (not shown) is formed on the
surface of the channel layer 641 to improve the electrical
contact between the channel layer 641 and the subsequent
formed source electrode 642 and drain electrode 643.
[0047] Then thedataline 61 is formed on the gate insulating
layer 72, and the source electrode 642 and the drain electrode
643 are formed on the channel layer. The data line 61, the
source electrode 642 and the drain electrode 643 belong to
second metal layer (not shown). The source electrode 642 is
electrically connected to the data line 61. The gate electrode
640, the channel 641, and the source electrode 642 and the
drain electrode 643 constitute a thin film transistor 64.
[0048] After forming second metal layer (including the
data line 31, the source electrode 642 and the drain electrode
643), a passivation layer 74 is formed on the substrate 70 to
cover second metal layer. The material of the passivation
layer 74 is comprised of silicon nitride or silicon oxide. Next,
the passivation layer 74 and the gate insulating layer 72 are
etched away to form the first through hole 681 corresponding
to the first segment 601 and the second through hole 682
corresponding to the second segment 602. Next, a transparent
conductive material formed a conductive element 67 is depos-
ited on the passivation layer 74 so that the first segment 601
and the second segment 602 can electrically connected via the
first through hole 681 and the second through hole 682. The
transparent conductive material is preferably selected from a
group consisting of indium tin oxide (ITO) and indium zinc
oxide (IZ0), aluminum-doped zinc oxide (AZO), and gal-
lium-doped zinc oxide (GZO).

[0049] FIG. 8 is a top view of another preferred embodi-
ment of a pixel array of a liquid crystal display in accordance
with the present invention. In FIG. 8, first common lines 62
and second common lines 63 of pixels can be electrically
connected and form a reticular structure for reducing RC
delay effect of the common line.

[0050] FIG. 9 is a top view of a thin film transistor (TFT)
array substrate 2 according to the first embodiment of the
presentinvention. The TFT array substrate 2 includes a trans-
parent substrate 40, a plurality of gate lines 20, data lines 21,
pixel electrodes 25, first common lines 22, second common
lines 23 and thin film transistors 24. The transparent substrate
40 can be a glass substrate or a plastic substrate. The gate lines
20 are disposed on the transparent substrate. The number of
the gate lines 20 is N+1, the first gate lines 20 to the N+1-th
gate lines 20 are arranged on the transparent substrate 40 in
order, and N is a positive number. The data lines 21 cross the
gate lines 20 and are perpendicular to the gate lines 20. There
is no pixel region defined by the N-th and N+1-th gate lines 20
and adjacent two of the data lines 21, when N is an even
number. There are two pixel regions 41 being a left pixel
region 41a and a right pixel region 415 defined by the N-th
and N+1-th gate lines 20 and adjacent two of the datalines 21,
when N is an odd number. For example, there is no pixel
region defined by the second and third gate lines 20 and
adjacent two of the data lines 21, when N=2. There are two
pixel regions 41 being a left pixel region 41¢ and a right pixel
region 415 defined by the first and second gate lines 20 and
adjacent two of the data lines 21, when N=1. The rest can be
deduced by analogy. Two gate lines 20 are located between
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adjacent two of the pixel regions 41 located at upper and
lower positions so as to be called as a dual gate line type pixel
structure.

[0051] The first common lines 22 are parallel to the gate
lines 20. The second common lines 23 are parallel to the data
lines 21 and electrically connected to the first common lines
22. There is no data line located between the left and right
pixel regions 41a, 415, and thus each second common line 23
can be disposed between the left and right pixel regions 41a,
41b. The pixel electrodes 25 are disposed in the pixel regions
41 respectively. Each thin film transistor 24 has a drain elec-
trode which is electrically connected to the pixel electrode via
a through hole 26.

[0052] Particularly, the second common line 23 is located
between the pixel electrodes 25 of the left and right pixel
regions 41a, 415. The capacitance between the adjacent two
pixel electrodes 25 with the second common line 23 located
therebetween is less than the capacitance between the adja-
cent two pixel electrodes 25 without the second common line
23 located therebetween. In other words, the coupling
between the adjacent two pixel electrodes 25 with the second
common line 23 located therebetween is lower than the cou-
pling between the adjacent two pixel electrodes 25 without
the second common line 23 located therebetween. The reduc-
tion of the coupling between the adjacent two pixel electrodes
25 can solve a problem of bright and dark lines.

[0053] In the first embodiment, the gate lines 20 and the
first common lines 22 are formed by photographing and etch-
ing a first metal layer (i.e. M1), and the data lines 21 and the
second common 23 lines are formed by photographing and
etching a second metal layer (i.e. M2). A gate insulating layer
(not shown) is disposed between the first and second metal
layers. A passivation layer (not shown) is disposed on the
second common line 23. A plurality of first through holes 281
are formed in the gate insulating and passivation layer and
corresponding to the first common lines 22 respectively, and
a plurality of second through holes 282 are formed in the
passivation layer and corresponding to the second common
lines 23 respectively. Each conductive element 27 is adapted
to connect the first common line 22 to the second common
line 23 via the first and second through holes 281, 282. The
conductive element 27 and the pixel electrode 25 can be made
of same transparent conductive material. In other words, the
conductive element 27 and the pixel electrode 25 can be
simultaneously formed by the same photographing and etch-
ing processes so as not to increase the manufacture time and
cost.

[0054] Furthermore, the data lines 21 and the second com-
mon lines 23 are simultaneously formed by the same second
metal layer, and thus the data lines 21 and the second common
lines 23 are located at the same level. The capacitance
between the second common line 23 and the data line 21 in a
dual gate line type pixel structure is less than the capacitance
between the second common line and the data line in a con-
ventional pixel structure (i.e., the conventional pixel structure
1s not a dual gate line type pixel structure). In other words, the
coupling between the second common line 23 and the data
line 21 in the dual gate line type pixel structure is lower than
the coupling between the second common line and the data
line in the conventional pixel structure.

[0055] In addition, the aperture ratio of a pixel region in a
conventional pixel structure (i.e., the conventional pixel
structure is not a dual gate line type pixel structure) is
reduced, when the second common line is additional. Like-
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wise, the aperture ratio of a pixel region 41 in a dual gate line
type pixel structure is also reduced, when the second common
line 23 is also additional. However, the reduction rate of the
aperture ratio of the pixel region 41 in the dual gate line type
pixel structure is less than that in the conventional pixel
structure, because the second common line is located between
the left and right pixel regions 41a, 415, ie., the second
common line 23 does not occupy the pixel region 41.

[0056] FIG. 10 is a top view of a thin film transistor (TFT)
array substrate 5 according to the first example of the second
embodiment of the present invention. The TFT array sub-
strate 5 in the second embodiment is similar to the TFT array
substrate 2 in the first embodiment, wherein the similar ele-
ments are designated with the similar reference numerals.
The TFT array substrate 5 includes a transparent substrate 40,
a plurality of gate lines 50, data lines 51, pixel electrodes 55,
first common lines 52, second common lines 53 and thin film
transistors 54.

[0057] The first common lines 52 are parallel to the gate
lines 50. The second common lines 53 are parallel to the data
lines 51 and electrically connected to the first common lines
52. There is no data line located between the left and right
pixel regions 41a, 415, and each second common line 53 can
be disposed between the left and right pixel regions 41a, 415.
The pixel electrodes 55 are disposed in the pixel regions 41
respectively. Particularly, the second common line 53 is
located between the pixel electrodes 55 of the left and right
pixel regions 41a, 41b6. The coupling between the adjacent
two pixel electrodes 55 with the second common line 53
located therebetween is lower than the coupling between the
adjacent two pixel electrodes 55 without the second common
line 53 located therebetween. The reduction of the coupling
between the adjacent two pixel electrodes 55 can solve a
problem of bright and dark lines.

[0058] Referring to FIG. 10 again, in the first example of
the second embodiment, the differences between the TET
array substrate in the second and first embodiments is that the
gate lines 50 and the first and second common lines 52,53 are
formed by photographing and etching a first metal layer, and
the data lines 51 are formed by photographing and etching a
second metal layer. A gate insulating layer (not shown) is
disposed between the first and second metal layers. The gate
line 50 includes a first segment 50a and a second segment 505.
[0059] A plurality of first through holes 581 are formed in
the gate insulating layer and corresponding to the first seg-
ment 50a. A plurality of second through holes 582 are formed
in the gate insulating layer and corresponding to the second
segment 505, Each conductive element 57 is adapted to con-
nect the first segment 50a to the second segment 505 via the
first and second through holes 581, 582. The conductive ele-
ment 57 located between the first and second segments 50a,
500 of the gate line 50 crosses the second common line 53.
The conductive element 57 and the pixel electrode 55 can be
made of same transparent conductive material. In other
words, the conductive element 57 and the pixel electrode 55
can be simultaneously formed by the same photographing
and etching processes so as not to increase the manufacture
time and cost.

[0060] Referring to FIG. 11, in the second example of the
second embodiment, the gate lines 50 and the first and second
common lines 52, 53 are also formed by photographing and
etching a first metal layer, and the data lines 51 are also
formed by photographing and etching a second metal layer. A
gate insulating layer (not shown) is also disposed between the
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first and second metal layers. The differences between the
TFT array substrate in the second and first examples of the
second embodiment is that the second common line 53
includes a first segment 53a and a second segment 535.
[0061] A plurality of first through holes 581" are formed in
the gate insulating layer and corresponding to the first seg-
ment 53a. A plurality of second through holes 582" are formed
in the gate insulating layer and corresponding to the second
segment 535. Each conductive element 57' is adapted to con-
nect the first segment 53a to the second segment 535 via the
first and second through holes 581', 582'. The conductive
element 57' located between the first and second segments
53a, 53b of the second common line 53 crosses the gate lines
50. The conductive element 57" and the pixel electrode 55 can
be made of same transparent conductive material. In other
words, the conductive element 57' and the pixel electrode 55
can be simultaneously formed by the same photographing
and etching processes so as not to increase the manufacture
time and cost.

[0062] FIG. 12 is a top view of a thin film transistor (TFT)
array substrate 7 according to the first example of the third
embodiment of the present invention. The TFT array sub-
strate 7 in the third embodiment is similar to the TFT array
substrate 2 in the first embodiment, wherein the similar ele-
ments are designated with the similar reference numerals.
The TFT array substrate 7 includes a transparent substrate 40,
a plurality of gate lines 70, data lines 71, pixel electrodes 75,
first common lines 72, second common lines 73 and thin film
transistors 74.

[0063] The first common lines 72 are parallel to the gate
lines 70. The second common lines 73 are parallel to the data
lines 71 and electrically connected to the first common lines
72. There is no data line located between the left and right
pixel regions 41a, 415, and thus each second common line 73
can be disposed between the left and right pixel regions 41a,
41b. The pixel electrodes 75 are disposed in the pixel regions
41 respectively. Particularly, the second common line 73 is
located between the pixel electrodes 75 of the left and right
pixel regions 41a, 415. The coupling between the adjacent
two pixel electrodes 75 with the second common line 73
located therebetween is lower than the coupling between the
adjacent two pixel electrodes 75 without the second common
line 73 located therebetween. The reduction of the coupling
between the adjacent two pixel electrodes 75 can solve a
problem of bright and dark lines.

[0064] Referring to FIG. 12 again, in the first example of
the third embodiment, the differences between the TFT array
substrate in the third and first embodiments is that the gate
lines 70 are formed by photographing and etching a first metal
layer, and the data lines 71 and the first and second common
lines 72, 73 are formed by photographing and etching a sec-
ond metal layer. A passivation layer (not shown) is disposed
on the first and second common line 72, 73. The data line 71
includes a first segment 71a and a second segment 715.
[0065] A plurality of first through holes 781 are formed in
the passivation layer and corresponding to the first segment
T1a. A plurality of second through holes 782 are formed in the
passivation layer and corresponding to the second segment
71b. Each conductive element 77 is adapted to connect the
first segment 71a to the second segment 715 via the first and
second through holes 781, 782. The conductive element 77
located between the first and second segments 71a, 715 of the
data line 71 crosses the first common line 72. The conductive
element 77 and the pixel electrode 75 can be made of same
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transparent conductive material. In other words, the conduc-
tive element 77 and the pixel electrode 75 can be simulta-
neously formed by the same photographing and etching pro-
cesses so as not to increase the manufacture time and cost.

[0066] Referring to FIG. 13, in the second example of the
third embodiment, the gate lines 70 are also formed by pho-
tographing and etching a first metal layer, and the data lines
71 and the first and second common lines 72, 73 are also
formed by photographing and etching a second metal layer. A
passivation layer (not shown) is also disposed on the first and
second common lines 72, 73. The differences between the
TFT array substrate in the third and first examples of the third
embodiment is that the first common line 72 includes a first
segment 72a and a second segment 72.

[0067] A plurality of first through holes 781" are formed in
the passivation layer and corresponding to the first segment
72a. A plurality of second through holes 782" are formed in
the passivation layer and corresponding to the second seg-
ment 72b. Each conductive element 77' is adapted to connect
the first segment 72a to the second segment 725 via the first
and second through holes 781", 782'. The conductive element
77 located between the first and second segments 72a, 726 of
the first common lines 72 crosses the data line 71. The con-
ductive element 77" and the pixel electrode 75 can be made of
same transparent conductive material. In other words, the
conductive element 77' and the pixel electrode 75 can be
simultaneously formed by the same photographing and etch-
ing processes so as not to increase the manufacture time and
cost.

[0068] FIG. 14 is a top view of a thin film transistor (TFT)
array substrate 8 according to the fourth embodiment of the
present invention. The TFT array substrate 8 in the fourth
embodiment is similar to the TFT array substrate 2 in the first
embodiment, wherein the similar elements are designated
with the similar reference numerals. The TFT array substrate
8 includes a transparent substrate 40, a plurality of gate lines
80, data lines 81, pixel electrodes 85, first common lines 82,
second common lines 83 and thin film transistors 84.

[0069] The first common lines 82 are parallel to the gate
lines 80. The second common lines 83 are parallel to the data
lines 81 and electrically connected to the first common lines
82. There is no data line located between the left and right
pixel regions 41a, 415, and thus each second common line 83
can be disposed between the left and right pixel regions 41a,
41b. The pixel electrodes 85 are disposed in the pixel regions
41 respectively. Particularly, the second common line 83 is
located between the pixel electrodes 85 of the left and right
pixel regions 41a, 41b. The coupling between the adjacent
two pixel electrodes 85 with the second common line 83
located therebetween is lower than the coupling between the
adjacent two pixel electrodes 85 without the second common
line 83 located therebetween. The reduction of the coupling
between the adjacent two pixel electrodes 85 can solve a
problem of bright and dark lines.

[0070] Inthe fourth embodiment, the differences between
the TFT array substrate in the fourth and first embodiments is
that the gate lines 80 and the second common lines 83 are
formed by photographing and etching a first metal layer, and
the data lines 81 and the first common lines 82 are formed by
photographing and etching a second metal layer. A gate insu-
lating layer (not shown) is disposed between the first and
second metal layers. A passivation layer (not shown) is dis-
posed on the first common line 82. The first common line 82
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includes a first segment 82a and a second segment 825, and
the second common line 83 includes a third segment 834 and
a fourth segment 835.

[0071] A plurality of first through holes 881 are formed in
the passivation layer and corresponding to the first segment
82a. A plurality of second through holes 882 are formed in the
passivation layer and corresponding to the second segment
82b. Each conductive element 874 is adapted to connect the
first segment 82a to the second segment 825 via the first and
second through holes 881, 882. The conductive element 87¢
located between the first and second segments 82a, 826 of the
first common line 82 crosses the data line 81. A plurality of
third through holes 883 are formed in the gate insulating layer
and corresponding to the third segment 83a. A plurality of
fourth through holes 884 are formed in the gate insulating
layer and corresponding to the fourth segment 8354. Each
conductive element 875 is adapted to connect the third seg-
ment 83¢ to the fourth segment 835 via the third and fourth
through holes 883, 884. The conductive element 875 located
between the third and fourth segments 83a, 835 of the second
common line 83 crosses the gate lines 80. A plurality of fifth
through holes 885 are formed in passivation layer and corre-
sponding to the first common lines 82 respectively, and a
plurality of sixth through holes 886 are formed in the gate
insulating and the passivation layer and corresponding to the
second common lines 83 respectively. Each conductive ele-
ment 87¢ is adapted to connect the first common line 82 to the
second common line 83 via the fifth and sixth through holes
885, 886. The conductive elements 87a, 87b, 87¢ and the
pixel electrode 85 can be made of same transparent conduc-
tive material. In other words, the conductive elements 87a,
87b, 87¢ and the pixel electrode 85 can be simultaneously
formed by the same photographing and etching processes so
as not to increase the manufacture time and cost.

[0072] FIG. 15is a top view of a thin film transistor (TFT)
array substrate 9 according to the fifth embodiment of the
present invention. The TFT array substrate 9 in the fifth
embodiment is similar to the TFT array substrate 8 in the
fourth embodiment, wherein the similar elements are desig-
nated with the similar reference numerals. The TFT array
substrate 9 includes a transparent substrate 40, a plurality of
gate lines 90, data lines 91, pixel electrodes 95, first common
lines 92, second common lines 93 and thin film transistors 94.
[0073] The first common lines 92 are parallel to the gate
lines 90. The second common lines 93 are parallel to the data
lines 91 and electrically connected to the first common lines
92. There is no data line located between the left and right
pixel regions 41a, 415, and thus each second common line 93
can be disposed between the left and right pixel regions 41a,
41b. The pixel electrodes 95 are disposed in the pixel regions
41 respectively. Particularly, the second common line 93 is
located between the left and right pixel regions 41a, 415. The
coupling between the adjacent two pixel electrodes 95 with
the second common line 93 located therebetween is lower
than the coupling between the adjacent two pixel electrodes
95 without the second common line 93 located therebetween.
The reduction of the coupling between the adjacent two pixel
electrodes 55 can solve a problem of bright and dark lines.
[0074] Inthe fifthembodiment, the differences between the
TFT array substrate in the fifth and fourth embodiments is that
the first common lines 92 is located between two of gate lines
90 which are located between adjacent two of the pixel
regions 41 located at upper and lower positions. The first
common line 92 includes a first segment 92a and a second

Sep. 9, 2010

segment 92b, and the second common line 93 includes a third
segment 93a and a fourth segment 935.

[0075] A plurality of first through holes 981 are formed in
the passivation layer (not shown) and corresponding to the
first segment 92a. A plurality of second through holes 982 are
formed in the passivation layer and corresponding to the first
segment 92b. Each conductive element 974 is adapted to
connect the first segment 92a to the second segment 924 via
the first and second through holes 981, 982. The conductive
element 97a located between the first and second segments
924, 925 of the first common line 92 crosses the data line 91.
A plurality of third through holes 983 are formed in the gate
insulating layer (not shown) and corresponding to the third
segment 93a. A plurality of fourth through holes 984 are
formed in the gate insulating layer and corresponding to the
fourth segment 935. Each conductive element 975 is adapted
to connect the third segment 93a to the fourth segment 935 via
the third and fourth through holes 983, 984. The conductive
element 975 located between the third and fourth segments
93a, 935 of the second common line 93 crosses the gate lines
90. A plurality of fifth through holes 985 are formed in pas-
sivation layer and corresponding to the first common lines 92
respectively. The conductive element 975 is also adapted to
connect the first common line 92 to the second common line
93 via the third, fourth and fifth through holes 983, 984, 985.
The conductive elements 97a, 97b and the pixel electrode 95
can be made of same transparent conductive material. In other
words, the conductive elements 97a, 975 and the pixel elec-
trode 95 can be simultaneously formed by the same photo-
graphing and etching processes so as not to increase the
manufacture time and cost.

[0076] Referring to FIG. 16, it depicts a circuit diagram of
the TFT array substrate 2 in the first embodiment. The TFT
array substrate 2 includes the gate lines 20, data lines 21, first
common lines 22, second common lines 23 and thin film
transistors 24. The second common lines 23 are electrically
connected to the first common lines 22. Thus, FIG. 17 shows
that the first common lines 22 and second common lines 23
are formed to a reticular structure in the first embodiment of
the present invention. Likewise, the second common lines are
electrically connected to the first common lines of the TFT
array substrates in the second to fifth embodiments, whereby
the first common lines and second common lines are formed
to a reticular structure so as to reduce RC delay effect of the
common line.

[0077] Referring to FIG. 18, it depicts a liquid crystal dis-
play (LCD) panel 200. The TFT array substrate 2 in the first
embodiment can be applied to the LCD panel 200. The LCD
panel 200 includes the TFT array substrate 2, a color filter
(CF) substrate 2' and a liquid crystal layer 21'. The liquid
crystal layer 21'is located between the TFT array substrate 2
and the CF substrate 2'. The CF substrate 2' includes a plu-
rality of black matrix layer 28', a color filter layer 22' and a
transparent electrode 24', which all are formed on another
transparent substrate 26' in order. The black matrix layer 28'
must be corresponding to the data lines 21 and the gate lines
20 together with the second common line 23 so as to avoid the
light leakage.

[0078] Referring to FIG. 19, it depicts a liquid crystal dis-
play 2000. The LCD panel 200 in the first embodiment can be
applied to the liquid crystal display 2000. The liquid crystal
display 2000 includes a front frame 202, the LCD panel 200
and a backlight module 204. The backlight module 204 pro-
vides the LCD panel 200 with a uniform backlight, and is
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assembled with the front frame 202, whereby the front frame
202, the LCD panel 200 and the backlight module 204 are
combined to the liquid crystal display 2000.

[0079]  Although the invention has been explained in rela-
tion to its preferred embodiment, it is not used to limit the
invention. It is to be understood that any other possible modi-
fications and variations can be made by those skilled in the art
without departing from the spirit and scope of the invention as
hereinafter claimed.

What is claimed is:

1. A thin film transistor (TFT) array substrate comprising:

a transparent substrate;

a plurality of gate lines disposed on the transparent sub-

strate:

a plurality of data lines crossing the gate lines, wherein

there are two pixel regions being a left pixel region and
a right pixel region defined by adjacent two of the gate
lines and adjacent two of the data lines;

a plurality of first common lines parallel to the gate lines;

and

aplurality of second common lines parallel to the data lines

and electrically connected to the first common lines,
wherein each second common line is disposed between
the left and right pixel regions.

2. The TFT array substrate as claimed in claim 1, wherein:

the number of the gate lines is N+1, the first gate lines to the

N+1-th gate lines are arranged in order, and N is a
positive number;

there is no pixel region defined by the N-th and N+1-th gate

lines and adjacent two of the data lines, when N is an
even number; and

there are two pixel regions being a left pixel region and a

right pixel region defined by the N-th and N+1-th gate
lines and adjacent two of the data lines, when Nis an odd
number.

3. The TFT array substrate as claimed in claim 1, wherein
there is no data line located between the left and right pixel
regions.

4. The TFT array substrate as claimed in claim 1, wherein
the gate lines and the first common lines are formed by pho-
tographing and etching a first metal layer, and the data lines
and the second common lines are formed by photographing
and etching a second metal layer.

5. The TFT array substrate as claimed in claim 4, further
comprising:

a plurality of first through holes corresponding to the first

common lines respectively;

a plurality of second through holes corresponding to the

second common lines respectively; and

aplurality of conductive elements, each adapted to connect

the first common line to the second common line via the
first through hole and second through hole.

6. The TFT array substrate as claimed in claim 5, wherein
the conductive element and the pixel electrode are made of
same transparent conductive material.

7. The TFT array substrate as claimed in claim 1, wherein
the gate lines and the first and second common lines are
formed by photographing and etching a first metal layer, and
the data lines are formed by photographing and etching a
second metal layer.)
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8. The TFT array substrate as claimed in claim 7, wherein:,

the gate line comprises a first segment and a second seg-

ment; and

the TFT array substrate further comprises:

a first through hole corresponding to the first segment;

a second through hole corresponding to the second seg-
ment; and

a conductive element adapted to connect the first seg-
ment to the second segment via the first and second
through holes.

9. The TFT array substrate as claimed in claim 8, wherein
the conductive element located between the first and second
segments of the gate line crosses the second common line.

10. The TFT array substrate as claimed in claim 7, wherein:

the second common line comprises a first segment and a

second segment; and

the TFT array substrate further comprises:

a first through hole corresponds to the first segment;

a second through hole corresponds to the second seg-
ment; and

a conductive element adapted to connect the first seg-
ment to the second segment via the first and second
through holes.

11. The TFT array substrate as claimed in claim 10,
wherein the conductive element located between the first and
second segments of the second common line crosses the gate
lines

12. The TFT array substrate as claimed in claim 1, wherein
the gate lines are formed by photographing and etching a first
metal layer, and the data lines and the first and second com-
mon lines are formed by photographing and etching a second
metal layer.

13. The TFT array substrate as claimed in claim 12,
wherein:,

the data line comprises a first segment and a second seg-

ment; and

the TFT array substrate further comprises:

a first through hole corresponds to the first segment;

a second through hole corresponds to the second seg-
ment; and

a conductive element adapted to connect the first seg-
ment to the second segment via the first and second
through holes.

14. The TFT array substrate as claimed in claim 13,
wherein the conductive element located between the first and
second segments of the data line crosses the first common
line.

15. The TFT array substrate as claimed in claim 12,
wherein:

the first common line comprises a first segment and a

second segment; and

the TFT array substrate further comprises:

a first through hole corresponds to the first segment;
a second through hole corresponds to the second seg-
ment; and

a conductive element adapted to connect the first segment

to the second segment via the first and second through
holes.

16. The TFT array substrate as claimed in claim 15,
wherein the conductive element located between the first and
second segments of the first common lines crosses the data
line.

17.The TFT array substrate as claimed in claim 1, wherein
the gate lines and the second common lines are formed by
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photographing and etching a first metal layer, and the data
lines and the first common lines are formed by photographing
and etching a second metal layer.

18. The TFT array substrate as claimed in claim 17,
wherein:

the first common line comprises a first segment and a

second segment;

the second common line comprises a third segment and a

fourth segment; and

the TFT array substrate further comprises:

a first through hole corresponding to the first segment;

a second through hole corresponding to the second seg-
ment;

a first conductive element adapted to connect the first
segment to the second segment via the first and second
through holes;

a third through hole corresponds to the third segment;

a fourth through hole corresponds to the fourth segment;

a second conductive element adapted to connect the
third segment to the fourth segment via the third and
fourth through holes;

a fifth through hole corresponding to the first common
line;

a sixth through hole corresponding to the second com-
mon line; and

a third conductive element adapted to connect the first
common line to the second common line via the fifth
and six through holes.

19. The TFT array substrate as claimed in claim 18,
wherein the first conductive element located between the first
and second segments of the first common line crosses the data
line, and the second conductive element located between the
third and fourth segments of the second common line crosses
the gate lines.

20. The TFT array substrate as claimed in claim 17,
wherein each first common line is disposed between two of
the gate lines which are disposed between adjacent two of the
pixel regions located at upper and lower positions.

21. The TFT array substrate as claimed in claim 20,
wherein:

the first common line comprises a first segment and a

second segment;

the second common line comprises a third segment and a

fourth segment; and
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the TFT array substrate further comprises:

a first through hole corresponding to the first segment;

a second through hole corresponding to the second seg-
ment;

a first conductive element adapted to connect the first
segment to the second segment via the first and second
through holes;

a third through hole corresponds to the third segment;

a fourth through hole corresponds to the fourth segment;

a fifth through hole corresponding to the first common
line; and

a second conductive element adapted to connect the
third segment to the fourth segment and to connect the
first common line to the second common line via the
third, fourth and fifth through holes.

22. The TFT array substrate as claimed in claim 21,
wherein the first conductive element located between the first
and second segments of the first common line crosses the data
line, and the second conductive element located between the
third and fourth segments of the second common line crosses
the gate lines.

23. A liquid crystal display panel comprising:

a color filter (CF) substrate;

a thin film transistor (TFT) array substrate comprising:

a transparent substrate;

a plurality of gate lines disposed on the transparent sub-
strate;

a plurality of data lines crossing the gate lines, wherein
there are two pixel regions being a left pixel region
and a right pixel region defined by adjacent two the
gate lines and adjacent two of the data lines;

aplurality of pixel electrodes located in the pixel regions
respectively, wherein two of the gate lines are dis-
posed between adjacent two of the pixel electrodes;

aplurality of first common lines parallel to the gate lines;
and

a plurality of second common lines parallel to the data
lines and electrically connected to the first common
lines, wherein each second common line is disposed
between the first and second pixel regions; and

a liquid crystal layer is disposed between the TFT array

substrate and the CF substrate.

24. The liquid crystal display panel as claimed in claim 23,
wherein the CF substrate comprises a black matrix layer
corresponding to the second common line.
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