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(57) ABSTRACT

ATFT-LCD array substrate, a manufacturing method thereof
and a liquid crystal display panel are provided in the inven-
tion. The TFT-LCD array substrate comprises a plurality of
first gate lines and a plurality of first data lines, and a plurality
of pixel regions are defined by intersecting the first gate lines
and the first data lines with each other. A first pixel electrode
and a first TFT are formed in each of the pixel regions, and a
second TFT and a second pixel electrode are further com-
prised in each of the pixel regions. The second TFT is con-
nected with the second pixel electrode, the first pixel elec-
trode and the second pixel electrode form the voltage
difference to drive the reversion of the liquid crystal mol-
ecules, and the first TFT and the second TFT are turned on or
off simultaneously.
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TFT-LCD ARRAY SUBSTRATE WHEREIN
DATA LINE SEGMENTS IN ADJACENT
PIXEL REGIONS WITHIN A SAME COLUMN
ARE CONNECTED BY A FIRST
CONNECTION BAR

BACKGROUND

Embodiments of the present invention relate to a thin film
transistor liquid crystal display (TFT-LCD) array substrate, a
manufacturing method thereof and a liquid crystal display
panel.

In forming an array substrate of a horizontal electric field
type TEFT-LCD, a transparent conductive film is first depos-
ited on a transparent substrate to form a common electrode,
and then a pixel electrode is formed on the substrate. The
electric field parallel to the transparent substrate is generated
between the pixel electrode and the common electrode, and
the liquid crystal molecules rotate in the plane parallel to the
transparent substrate under the above electric field. The non-
overlapping portion, between the pixel electrode and the
common electrode forms liquid crystal capacitance, and the
overlapping portion between the pixel electrode and the com-
mon electrode forms storage capacitance to maintain the volt-
age on the pixel electrode.

Feed through may be generated during the process of
applying a voltage to the pixel electrode. The voltage of the
feed through is expressed as follows: Av=(Agate-Cgd)/(Cgd+
Cst+Clc), where Av is the feed through voltage, AGate is the
gate voltage of the TFT as a switching element, Cgd is the
capacitance generated by the overlapping portion between
the gate electrode and the drain electrode of the TFT; Cst is the
storage capacitance between the pixel electrode and the com-
mon electrode, and Clc is the liquid crystal capacitance
between the pixel electrode and the common electrode. The
voltage applied on the pixel electrode is reduced due to the
feed through voltage.

The reversion of the liquid crystal molecules is accom-
plished by the voltage difference between the pixel electrode
and the common electrode. In order to retard the aging of the
liquid crystal molecules, the voltage difference on both sides
of the liquid crystal molecules between adjacent frames is
reversed. During the display of the image, the discontinuity of
the image brightness is generated between adjacent frames
due to the drop of the pixel electrode voltage. FIG. 13 is a
diagram showing the occurrence of the feed through voltage
on the pixel electrode of a conventional TFT-LCD array sub-
strate.

During the period of the n-th frame, the signal 11 input to
the gate electrode at the initial stage is at a high level, the TFT
in the pixel region is turned on, and the signal 12 input to the
data line is conducted to the pixel electrode through the TFT.
Atthe same time, the voltage of the signal 13 input to the pixel
electrode is larger than that of the signal 14 input to the
common electrode. Compared with the signal 12 input to the
dataline, the signal 13 input to the pixel electrode is decreased
due to the existence of feed through. Thus, the voltage differ-
ence between the signal 13 input to the pixel electrode and the
signal 14 input to the common electrode is smaller than the
desired voltage difference, that is, the voltage difference
applied on both sides ofthe liquid crystal molecules is smaller
than the desired voltage difference.

During the period of the (n+1)-th frame display, the signal
11 input to the gate electrode at the initial stage is at a high
level, the TFT in the pixel region is turned on, and the signal
12 input to the data line is conducted to the pixel electrode
through the TFT. At the same time, the voltage ofthe signal 13
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input to the pixel electrode is smaller than that of the signal 14
input to the common electrode. Compared with the signal 12
input to the data line, the signal 13 input to the pixel electrode
is decreased due to the feed through. Thus, the voltage differ-
ence between the signal 13 input to the pixel electrode and the
signal 14 input to the common electrode is larger than the
desired voltage difference, that is, the voltage difference
applied on both sides of the liquid crystal molecules is larger
than the desired voltage difference. Therefore, the disconti-
nuity of the voltage difference applied on both sides of the
liquid crystal molecules is generated between two adjacent
frames.

SUMMARY

An embodiment of the invention provides a TFT-LCD
array substrate. The thin film transistor liquid crystal display
(TFT-LCD) array substrate, comprising: a plurality of first
gate lines and a plurality of first data lines, and a plurality of
pixel regions defined by intersecting of the first gate lines and
the first data lines with each other. Each of the pixel regions
comprises a first pixel electrode and a first thin film transistor
(TFT), wherein the first gate line is connected with a gate
electrode of the first TFT, the first TFT is connected with the
first pixel electrode to control a display voltage applied on the
first pixel electrode, and a second TFT and a second pixel
electrode, wherein the second TFT is connected with the
second pixel electrode to control a common voltage applied
on the second pixel electrode. The first pixel electrode and the
second pixel electrode form the voltage difference to drive
liquid crystal molecules, and the first TFT and the second TFT
are turned on or off simultaneously.

Anotherembodiment of the invention provides a method of
manufacturing a TFT-LCD array substrate. The method com-
prises:

Step 1 of forming a first gate line, a first data line, a second
pixel electrode, a first source electrode of a first thin film
transistor (TFT), a first drain electrode of the first TFT, a first
gate electrode of the first TFT, a first TFT channel, a second
data line, a second source electrode ofa second TFT, a second
drain electrode of the second TFT, a second gate electrode of
the second TFT, a second TFT channel in each pixel region on
a substrate, wherein a pixel region is defined by intersecting
of the first gate line and the first data line with each other, and
the first gate line is connected with the first gate electrode;

Step 2 of depositing a passivation layer on the substrate
after the Step 1 and forming via holes in the passivation layer;
and

Step 3 of depositing a transparent conductive film on the
substrate after the Step 2 and forming a first pixel electrode,
wherein the second TFT is connected with the second pixel
electrode through one via hole of the passivation layer, and
the first TFT is connected with the first pixel electrode
through another via hole of the passivation layer.

Furthermore, further another embodiment of the invention
provides a liquid crystal display panel. The liquid crystal
display panel comprises an array substrate, a color filter sub-
strate and a liquid crystal layer provided between the array
substrate and the color filter substrate. A first pixel electrode
and a first TFT is provided on the array substrate, and the first
TFT is connected with the first pixel electrode. The liquid
crystal display panel further comprises a second TFT and a
second pixel electrode provided on the array substrate or the
color filter substrate, the second TFT is connected with the
second pixel electrode, and the first TFT and the second TFT
are simultaneously turned on or off.
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Further scope of applicability of the present invention will
become apparent from the detailed description given herein-
after. However, it should be understood that the detailed
description and specific examples, while indicating preferred
embodiments of the invention, are given by way ofillustration
only, since various changes and modifications within the
spirit and scope of the invention will become apparent to
those skilled in the art from the following detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1a is a plan view showing a TFT-LCD array substrate
according to a first embodiment of the invention;

FIG. 15 is a sectional view taken along A1-Al in FIG. 1a;

FIG. 1c is a sectional view taken along B1-B1 in FIG. 1a;

FIG. 2 is a plan view showing the TFT-L.CD array substrate
according to the first embodiment of the invention after a first
patterning process;

FIG. 3a is a plan view showing the TFT-LCD array sub-
strate according to the first embodiment of the invention after
a second patterning process;

FIG. 3b is a sectional view taken along A2-A2 in FIG. 3a;

FIG. 3¢ is a sectional view taken along B2-B2 in FIG. 3a;

FIG. 4a 1s a plan view showing the TFT-LCD array sub-
strate according to the first embodiment of the invention after
a third patterning process;

FIG. 4b is a sectional view taken along A3-A3 in FIG. 4a;

FIG. dc is a sectional view taken along B3-B3 in FIG. 4a;

FIG. 5a is a plan view showing the TFT-LCD array sub-
strate according to the first embodiment of the invention after
a fourth patterning process;

FIG. 5b is a sectional view taken along A4-A4 in FIG. 5a;

FIG. 5¢ is a sectional view taken along B4-B4 in FIG. 5a;

FIG. 6 is a plan view showing a TFT-LCD array substrate
according to a second embodiment of the invention;

FIG. 7a is a plan view showing a TFT-LCD array substrate
according to a third embodiment of the invention;

FIG. 7b is a sectional view taken along C1-C1 in FIG. 7a;

FIG. 8a is a plan view showing the TFT-LCD array sub-
strate according to the third embodiment ofthe invention after
a second patterning process;

FIG. 85 is a sectional view taken along C2-C2 in FIG. 8a;

FIG. 9a is a plan view showing the TFT-LCD array sub-
strate according to the third embodiment ofthe invention after
a third patterning process;

FIG. 95 is a sectional view taken along C3-C3 in FIG. 9a;

FIG. 10q is a plan view showing the TFT-LCD array sub-
strate according to the third embodiment ofthe invention after
a fourth patterning process;

FIG. 105 is a sectional view taken along C4-C4 in FIG.
10a;

FIG. 11 is a plan view showing a TFT-LCD array substrate
according to a fourth embodiment of the invention;

FIG. 12 is a plan view showing a TFT-LCD array substrate
according to a fifth embodiment of the invention;

FIG. 13 is a diagram showing the occurrence of the feed
through voltage on the pixel electrode of the conventional
TFT-LCD array substrate; and
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FIG. 14 is a diagram showing the occurrence of the feed
through voltage on the first pixel electrode and the second
pixel electrode of the TFT-LCD array substrate in the inven-
tion.

DESCRIPTION OF THE EMBODIMENTS

A TFT-LCD array substrate provided in the embodiments
of the invention comprises a plurality of first gate lines and a
plurality of first data lines, and a plurality of pixel regions are
defined by intersecting of the first gate lines and the first data
lines with each other. A first pixel electrodeand a first TFT are
formed in each of the pixel regions, and a second TFT and a
second pixel electrode are further comprised in each of the
pixel regions. The first gate line is connected with the gate
electrode of the first TFT, the first TFT is connected with the
first pixel electrode to control the display voltage applied on
the first pixel electrode, the second TFT is connected with the
second pixel electrode to control the common voltage applied
on the second pixel electrode, the first pixel electrode and the
second pixel electrode form the voltage difference to drive the
reversion of the liquid crystal molecules, and the first TFT and
the second TFT are turned on or off simultaneously.

The embodiment of the invention will be described in
detail hereinafter with reference to the accompanying draw-
ings.

FIG.1a s a plan view showing a TFT-LCD array substrate
according to a first embodiment of the invention; FIG. 1bis a
sectional view taken along A1-A1 in FIG. 1a; and FIG. 1c is
a sectional view taken along B1-B1 in FIG. 1a.

As shown in FIG. 1a-1¢, the TFT-LCD array substrate in
this embodiment comprises the pixel region defined by the
first data line 7e and the first gate line 3a, the pixel region
comprises the first pixel electrode 9a and the first TFT, and the
first data line 7e supplies the data signal to the first pixel
electrode 9a through the first TFT. The TFT-LCD array sub-
strate further comprises the second data line 7f formed by
connecting the second data line segments 3e through a first
connection bar 95, the region defined by the second data line
7f and the second gate line 3¢ comprises the second pixel
electrode 2a and the second TFT, and the second data line 7/
supplies the common voltage of common electrode to the
second pixel electrode through the second TFT. The first TFT
comprises a first gate electrode 3b, a first source electrode 7a
and a first drain electrode 74, the first TFT is controlled to be
turned on or off by the first gate line 3a through the first gate
electrode 35, the first drain electrode 75 is connected with the
first pixel electrode 9a, and the first source electrode 7a is
connected with the first data line 7e. The second TFT com-
prises a second gate electrode 34, a second source electrode
7c and a second drain electrode 7d, the second TFT is con-
trolled to be turned on or off by the second gate line 3¢
through the second gate electrode 3d, the second drain elec-
trode 7d is connected with the second pixel electrode 24, and
the second source electrode 7¢ is connected with the second
data line 7/. A plurality of slits are provided in the first pixel
electrode 9a, and thus the horizontal electric field parallel to
the array substrate is formed between the first pixel electrode
9a and the second pixel electrode 2a to drive the rotation of
the liquid crystal molecules. The overlapping portion
between the first pixel electrode 9a and the second pixel
electrode 2a provides the storage capacitance to maintain the
voltage on the first pixel electrode 9a.

In the first embodiment, the second pixel electrode acting
as a common electrode is individually provided in each of the
pixel regions rather than an integral common electrode is
formed on the entire substrate. In addition, in the first embodi-
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ment, each of the second pixel electrodes is controlled by a
second TFT, the same gate driving signals are input to the first
gate line and the second gate line so that the first TFT and the
second TFT are simultaneously turned on or off. The first data
line supplies the data signal to the first pixel electrode and the
second data line supplies the common voltage of common
electrode to the second pixel electrode. Because of the exist-
ence of the feed through voltage. both of the voltage applied
on the first pixel electrode and the voltage applied on the
second pixel electrode are decreased. Since the gate voltages
of the first TFT and the second TFT are equal to each other
and the parameters such as Cgd, Cst and Clc for calculating
the feed through voltage are all equal for the first pixel elec-
trode and the second pixel electrode, the first pixel electrode
and the second pixel electrode have the same feed through
voltages according to the above-described formula ofthe feed
through voltage, and thus the voltage difference between the
first pixel electrode and the second pixel electrode is equal to
the desired voltage difference. Therefore, during the period of
two adjacent frames, the voltage difference applied on both
sides of the liquid crystal molecules is equal to the desired
voltage difference. In this way, the discontinuity of the volt-
age difference applied on both sides of the liquid crystal
molecules can be prevented between the two adjacent frames
and thus the display quality can be improved.

FIG. 14 is a diagram showing the occurrence of the feed
through voltage on the first pixel electrode and the second
pixel electrode of the TFT-LCD array substrate according to
the first embodiment of the invention.

During the period of the n-th frame image, the signal 21
input to the first gate electrode and the second gate electrode
at the initial stage is at a high level, the first TFT and the
second TFT in the pixel region are turned on, and the signal 22
input to the first data line is conducted to the first pixel
electrode through the first TFT. Compared with the signal
input to the first data line, the signal 23 input to the first pixel
electrode is decreased due to existence of the feed through. In
addition, the signal of the second data line is input to the
second pixel electrode through the second TFT, and the volt-
age of the signal 24 input to the second pixel electrode is
smaller than that of the signal 23 input to the first pixel
electrode. Compared with the signal input to the second data
line, the signal 24 input to the second pixel electrode is
decreased due to existence of the feed through. Because the
voltage drop of the signal 23 input to the first pixel electrode
is equal to that of the signal 24 input to the second pixel
electrode, the voltage difference between the signal 23 input
to the first pixel electrode and the signal 24 input to the second
pixel electrode becomes equal to the desired voltage differ-
ence, that is, the voltage difference applied on both sides of
the liquid crystal molecules becomes equal to the desired
voltage difference.

During the period of the (n+1)-th frame image, the signal
21 input to the first gate electrode and the second gate elec-
trode at the initial stage is at a high level, the first TFT and the
second TFT in the pixel region are turned on, and the signal 22
input to the first data line is conducted to the first pixel
electrode through the first TFT. Compared with the signal
input to the first data line, the signal 23 input to the first pixel
electrode is decreased due to the feed through. In addition, the
signal of the second data line is input to the second pixel
electrode through the second TFT, and the voltage of the
signal 24 input to the second pixel electrode is larger than that
of the signal 23 input to the first pixel electrode. Compared
with the signal input to the second data line, the signal 24
input to the second pixel electrode is decreased due to the feed
through. Because the voltage drop of the signal 23 input to the
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first pixel electrode is equal to that of the signal 24 input to the
second pixel electrode, the voltage difference between the
signal 23 input to the first pixel electrode and the signal 24
input to the second pixel electrode becomes equal to the
desired voltage difference, that is, the voltage difference
applied on both sides of the liquid crystal molecules becomes
equal to the desired voltage difference. In this way, the dis-
continuity of the voltage difference applied on both sides of
the liquid crystal molecules can be prevented between adja-
cent frames and thus the display quality can be improved.

Specifically, in the first embodiment, the first gate elec-
trode 35, the first gate line 3a, the second gate electrode 34,
the second gate line 3¢ and the second data line segment 3e are
provided in a same layer, that is, they are formed in a same
patterning process. The first source electrode 7a, the first
drain electrode 75, the second source electrode 7¢, the second
drain electrode 7d and the first data line 7e are provided in a
same layer, that is, they are formed by a same patterning
process. One end of the first source electrode 7a is positioned
above the first gate electrode 35, and the other end thereof is
connected with the first data line 7¢; one end of the first drain
electrode 75 is positioned above the first gate electrode 35,
provided opposite to the first source electrode 7a and con-
nected with the first pixel electrode 9a through a first via hole
8a. One end of the second source electrode 7¢ is positioned
above the second gate electrode 3d and connected with the
second data line segment 3e through a second connection bar
9¢, a fifth via hole 8¢ and a fourth via hole 84. One end of the
second drain electrode 7d is positioned above the second gate
electrode 3d and provided opposite to the second source
electrode 7c, and the other end thereof is connected with the
second pixel electrode 2a through a seventh via hole 8g or
connected with the second pixel electrode 2a through a third
connection bar 94, a sixth via hole 8f and the seventh via hole
8g. The adjacent second data line segments 3e are connected
by the first connection bar 95 to form the second data line 7f.

FIGS. 2 to 5¢ are diagrams showing the manufacture pro-
cess of the TFT-LCD array substrate according to the first
embodiment of the invention. Hereinafter, the patterning pro-
cess typically comprises applying a photoresist, masking,
exposing and developing photoresist, etching by using a pho-
toresist pattern, removing the photoresist and the like. For
example, a positive photoresist is used as the photoresist.

FIG. 2 isaplan view showing the TFT-LCD array substrate
according to the first embodiment of the invention after a first
patterning process. First, a transparent conductive film with a
thickness of 30-60 nm is deposited on a substrate 1 (for
example, a glass substrate or a quartz substrate) by a magne-
tron sputtering method or a thermal evaporation method. The
transparent conductive film may be formed by indium tin
oxide (ITO), indium zinc oxide (IZO) and the like, for
example. Then, the second pixel electrode 2a is formed by the
first patterning process.

FIG. 3a is a plan view showing the TFT-LCD array sub-
strate according to the first embodiment ofthe invention after
a second patterning process, FIG. 3b is a sectional view taken
along A2-A2in FIG. 34, and FIG. 3¢ is a sectional view taken
along B2-B2 in FIG. 3a.

On the substrate 1 with the pattern shown in FIG. 2, a gate
metal film with a thickness of 50-60 nm is deposited by a
magnetron sputtering method or a thermal evaporation
method. The gate metal film may be formed by chromium
(Cr), tungsten (W), titanium (T1), tantalum (Ta), molybdenum
(Mo), aluminum (Al), copper (Cu) and the like, for example.
Then, the second patterning process is performed to form the
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first gate line 3a, the first gate electrode 35, the second gate
line 3¢, the second gate electrode 3d and the second data line
segment 3e.

FIG. 4a is a plan view showing the TFT-LCD array sub-
strate according to the first embodiment of the invention after
a third patterning process, FIG. 45 is a sectional view taken
along A3-A3 in FIG. 44, and F1G. 4¢ is a sectional view taken
along B3-B3 in FIG. 4a.

By using a plasma enhanced chemical vapor deposition
(PECVD) method, a gate insulating film 4 with a thickness of
200-400 nm and an active layer (comprising a semiconductor
layer 5 and a doped semiconductor layer 6 as an ohmic con-
tact layer) are sequentially deposited. Then, a source/drain
metal film with a thickness of 50-250 nm is deposited by a
magnetron sputtering method or a thermal evaporation
method. For example, the gate insulating film 4 may be
formed by oxides, nitrides, oxynitride, or any combination
thereof, and accordingly the source gas for the gate insulating
film 4 may be a mixture of SiH, and nitrogen (N,), or a
mixture of SiH,Cl,, NH; and N,. The source gas for the active
layer may be a mixture of SiH, and hydrogen (H,), or a
mixture of SiH,Cl, and H,. For example, the source/drain
metal film may be formed by Cr, W, T1, Ta, Mo, Al, Cu and the
like or an alloy thereof. Then, the third patterning process is
performed to form the first source electrode 7a, the first drain
electrode 7b, the second source electrode 7¢, the second drain
electrode 7d and the first data line 7e. At the same time, a first
TFT channel and a second TFT channel are formed.

Furthermore, the third patterning process may be per-
formed by using a multi-step etching process. Similar to the
process of forming a data line, a source electrode, a drain
electrode and a TFT channel region by using a four-mask
process, the following steps can be used. First, a photoresist
layer is coated on the source/drain metal film, and the photo-
resist layer is exposed by using a half-tone mask or a gray-
tone mask so that a completely exposed region, an unexposed
region and a partially exposed region are formed in the pho-
toresist layer. The unexposed region corresponds to the
regions of the first data line, the first source electrode, the first
drain electrode, the second source electrode, and the second
drain electrode; the partially exposed region corresponds to
the regions of the first TFT channel and the second TFT
channel; and the completely exposed region corresponds to
the regions other than the above-described regions. After the
developing process, the thickness of the photoresist in the
unexposed region substantially is not changed so that the
photoresist-completely-retained region is formed, the photo-
resist in the completely exposed region is completely
removed so that the photoresist-completely-removed region
is formed, and the thickness of the photoresist in the partially
exposed region is thinned so that the photoresist-partially-
retained region is formed. By using a first etching process, the
source/drain metal film, the doped semiconductor layer and
the semiconductor layer in the photoresist-completely-re-
moved region are etched away to form the first data line, the
first source electrode, the first drain electrode, the second
source electrode and the second drain electrode. The photo-
resist in the photoresist-partially-retained region is removed
to expose the source/drain metal film in this region by using
an ashing process. In the photoresist-partially-retained
region, the source/drain metal film and the doped semicon-
ductor layer are etched away and the semiconductor layer is
partially etched in the thickness direction thereof by using a
second etching process to form the first TFT channel and the
second TFT channel. Then, the remaining photoresist is com-
pletely removed, and the third patterning process of the TFT-
LCD substrate in this embodiment is completed. After the
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third patterning process, one end of the first source electrode
7a is positioned above the first gate electrode 3b and the other
end thereof is connected with the first data line 7e. One end of
the first drain electrode 75 is positioned above the first gate
electrode 35 and provided opposite to the first source elec-
trode 7a. The doped semiconductor layer in the TFT channel
region between the first source electrode 7a and the first drain
electrode 7b is etched away to expose the semiconductor
layer. The second source electrode 7¢ is positioned above the
second gate electrode 34, and the second source electrode 7¢
and the second data line segment 3e are respectively provided
on both sides of the first data line 7e. One end of the second
drain electrode 7d is positioned above the second gate elec-
trode 3d and provided opposite to the second source electrode
7¢. The doped semiconductor layer in the TFT channel region
between the second source electrode 7¢ and the second drain
electrode 7d is etched away to expose the semiconductor
layer. In addition, the doped semiconductor layer 6 and the
semiconductor layer 5 are remained below the first data line
7e, the first source electrode 7a, the first drain electrode 75,
the second source electrode 7¢ and the second drain electrode
7d.

FIG. 5a is a plan view showing the TFT-LCD array sub-
strate according to the first embodiment of the invention after
a fourth patterning process, FIG. 55 is a sectional view taken
along A4-A4in FIG. 54, and FIG. 5¢ is a sectional view taken
along B4-B4 in FIG. 5a.

On the substrate with the pattern shown in FIG. 4a, a
passivation layer 8 is deposited by a PECVD method. For
example, the passivation layer 8 may be formed by oxides,
nitrides, or oxynitride, and accordingly the source gas for the
passivation layer 8 may be a mixture of SiH,,, NH; and N, or
amixture of SiH,Cl,, NH; and N,. Then, the passivation layer
8 is patterned by using a normal mask to form the first via hole
8a, the second via hole 85, the third via hole 8¢, the fourth via
hole 84, the fifth via hole 8¢, the sixth via hole 8/ and the
seventh via hole 8g. The first via hole 8« is positioned on the
first drain electrode 75, and the passivation layer 8 at the first
via hole 8¢ is etched to expose the surface of the first drain
electrode 7b. The second via hole 85 and the third via hole 8¢
are respectively provided on the upper end portion and the
lower end portion of the second data line segment 3e, and the
passivation layer 8 and the gate insulating film 4 at the via
holes 84 and 8¢ are etched to expose the second data line
segment 3e. The fourth via hole 84 is provided at the position
on the lower end portion of the second data line segment 3e
opposite to the second source electrode 7¢, and the fifth via
hole 8e is positioned on the second source electrode 7c. The
passivation layer 8 and the gate insulating film 4 at the fourth
via hole 84 is etched to expose the second data line segment
3e, and the passivation layer 8 at the fifth via hole 8¢ 1s etched
to expose the second source electrode 7¢. The sixth viahole 8f
is positioned on the second drain electrode 7d, and the seventh
via hole 8¢ is provided at the position on the second pixel
electrode 2a opposite to the sixth via hole 8f. The passivation
layer 8 at the sixth via hole 8/is etched to expose the second
drain electrode 75, and the passivation layer 8 and the gate
insulating film 4 at the seventh via hole 8g are etched to
expose the second pixel electrode 2a. In this patterning pro-
cess, gate pad via holes of in a gate pad region, data pad via
holes in a data pad region and the like can be simultaneously
formed. The patterning process for forming the gate pad
region and the data pad region has been widely used, and the
detail description thereof is omitted for simplicity.

Finally, on the substrate with the pattern shown in F1G. 5a,
a second transparent conductive film is deposited by a mag-
netron sputtering method or a thermal evaporation method.
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For example, the second transparent conductive film may be
formed by indium tin oxide (ITO), indium zinc oxide (1Z0)
and the like. The second transparent conductive film is pat-
terned by using a normal mask to form the first pixel electrode
9a, the first connection bar 95, the second connection bar 9¢
and the third connection bar 94 in each of the pixel regions, as
shown in FIG. 1a-1c. The first pixel electrode 9a in each of the
pixel regions is connected with the first drain electrode 75
through the first via hole 8a. The first connection bar 95 is
used to connect the second via hole 85 on the second data line
segment 3¢ in one pixel region and the third via hole 8¢ on the
second data line segment 3e in another adjacent pixel region
so that the second data line segments 3e in the adjacent pixel
regions within a same column can be connected together to
form one second data line. The second source electrode 7c¢ is
connected with the second data line segment 3¢ by the second
connection bar 9¢ through the fifth via hole 8¢ and the fourth
via hole 84. The second drain electrode 74 is connected with
the second pixel electrode 2a by the third connection bar 94
through the sixth via hole 8f'and the seventh via hole 8g.

FIG. 6 is a plan view showing a TFT-LCD array substrate
according to a second embodiment of the invention. The
second embodiment is different from the first embodiment as
follows. In the second embodiment, the first gate line 3a is
shared by the first TFT and the second TFT, and the first gate
line 3a is connected with the first gate electrode 36 and the
second gate electrode 3d. respectively. However, in the first
embodiment, the first gate electrode 35 of the first TFT is
connected with the first gate line 34, and the second gate
electrode 3d of the second TFT is connected with the second
gate line 3¢.

During manufacturing the TFT-LCD array substrate
according to the second embodiment, after the gate metal film
is deposited on the substrate with the second pixel electrode
2a, the first gate line 3a, the first gate electrode 35, the second
gate electrode 3d and the second data line segments 3e are
formed by the second patterning process. The subsequent
processes in the second embodiment are similar to that in the
firstembodiment, and the detail description thereof'is omitted
for simplicity.

In the second embodiment, the first TFT and the second
TFT share one gate line, and therefore the apertureratio of the
liquid crystal panel can be improved. In the first and second
embodiments of the invention, the first data line and the
second data line are not formed in a same patterning process
and the first data line and the second data line are formed in
different layers, and thus the interference between the first
data line and the second data line can be decreased. Further-
more, it should be noted that the second data line also can be
provided in the same layer with the first data line. Even
though the interference may occur between the first data line
and the second data line, the discontinuity of the voltage
difference applied on both sides of the liquid crystal mol-
ecules can be prevented between adjacent frames and display
quality can be improved.

FIG. 7a is a plan view showing a TFT-LCD array substrate
according to a third embodiment of the invention and FIG. 75
is a sectional view taken along C1-C1 in FIG. 7a. The third
embodiment is different from the first embodiment in that the
second data line and the first data line are formed in a same
patterning process.

Since the manufacture processes of the first TFT and the
first data line in the third embodiment are similar to that in the
first embodiment, the manufacture processes of the second
TFT and the second data line are focused in the third embodi-
ment.
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First, the second pixel electrode 2a is formed on the sub-
strate by the first patterning process similar to that of the first
embodiment.

FIG. 84 is a plan view showing the TFT-LCD array sub-
strate according to the third embodiment ofthe invention after
a second patterning process and FIG. 85 is a sectional view
taken along C2-C2 in FIG. 8a.

On the substrate 1 with the second pixel electrode 2a, the
gate metal film with a thickness of 50-60 nm is deposited by
a magnetron sputtering method or a thermal evaporation
method. The gate metal film may be formed by chromium
(Cr), tungsten (W), titanium (1), tantalum (Ta), molybdenum
(Mo), aluminum (Al), copper (Cu) and the like, for example.
Then, the second patterning process is performed to form the
first gate line 3a, the first gate electrode 35, the second gate
line 3¢ and the second gate electrode 3d.

FIG. 9a is a plan view showing the TFT-LCD array sub-
strate according to the third embodiment of the invention after
a third patterning process and FIG. 95 is a sectional view
taken along C3-C3 in FIG. 9a.

By using a PECVD method, the gate insulating film 4 with
a thickness of 200-400 nm and the active layer (comprising
the semiconductor layer 5 and the doped semiconductor layer
6) are sequentially deposited. Then, the source/drain metal
film with a thickness of 50-250 nm is deposited by a magne-
tron sputtering method or a thermal evaporation method. By
using the third patterning process, the first source electrode
7a, the first drain electrode 75, the second source electrode 7¢,
the second drain electrode 7d, the first data line 7e and the
second data line 7fare formed. At the same time, the first TFT
channel and the second TFT channel are formed.

Furthermore, the third patterning process in this embodi-
ment may be performed by using a multi-step etching pro-
cess. Similar to the process of forming the data line, the
source electrode, the drain electrode and the TFT channel
region by using a four-mask process, the following steps are
comprised. First, a photoresist layer is coated on the source/
drain metal film, and the photoresist layer is exposed by using
a half-tone mask or a gray-tone mask so that a completely
exposed region, an unexposed region and a partially exposed
region are formed in the photoresist layer. The unexposed
region corresponds to the regions of the first data line, the
second data line, the first source electrode, the first drain
electrode, the second source electrode, and the second drain
electrode; the partially exposed region corresponds to the
regions of the first TFT channel and the second TFT channel,
and the completely exposed region corresponds to the regions
other than the above-described regions. After a developing
process, the thickness of the photoresist in the unexposed
region substantially is not changed so that the photoresist-
completely-retained region is formed, the photoresist in the
completely exposed region is completely removed so that the
photoresist-completely-removed region is formed, and the
thickness of the photoresist in the partially exposed region is
thinned so that the photoresist-partially-retained region is
formed. By using a first etching process, the source/drain
metal film, the doped semiconductor layer and the semicon-
ductor layer in the photoresist-completely-removed region
are etched away to form the first data line, the second data
line, the first source electrode, the first drain electrode, the
second source electrode and the second drain electrode. The
photoresist in the photoresist-partially-retained region is
removed to expose the source/drain metal film in this region
by using an ashing process. In the photoresist-partially-re-
tained region, the source/drain metal film and the doped semi-
conductor layer are etched away and the semiconductor layer
is partially etched in the thickness direction thereof by using
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asecond etching process to form the first TFT channel and the
second TET channel. Then, the remaining photoresist is com-
pletely removed, and the third patterning process of the TFT-
LCD substrate in this embodiment is completed. After the
third patterning process, one end of the first source electrode
7a is positioned above the first gate electrode 35 and the other
end thereof is connected with the first data line 7e. One end of
the first drain electrode 75 is positioned above the first gate
electrode 35 and opposite to the first source electrode 7a. The
doped semiconductor layer in the TFT channel region
between the first source electrode 7a and the first drain elec-
trode 75 is etched away to expose the semiconductor layer.
One end of the second source electrode 7¢ is positioned above
the second gate electrode 34. One end of the second drain
electrode 7d is positioned above the second gate electrode 34
and opposite to the second source electrode 7c. The doped
semiconductor layer in the TFT channel region between the
second source electrode 7¢ and the second drain electrode 7d
are etched away to expose the semiconductor layer. In addi-
tion, the doped semiconductor layer 6 and the semiconductor
layer 5 are remained below the first data line 7e, the second
data line 7/, the first source electrode 7a, the first drain elec-
trode 75, the second source electrode 7¢ and the second drain
electrode 7d.

FIG. 10q is a plan view showing the TFT-LCD array sub-
strate according to the third embodiment ofthe invention after
a fourth patterning process and FIG. 105 is a sectional view
taken along C4-C4 in FIG. 10a.

On the substrate with the pattern shown in FIG. 9a, the
passivation layer 8 is deposited by a PECVD method. Then,
the passivation layer 8 is patterned by using a normal mask to
form the first via hole 84, the fourth via hole 84, the fifth via
hole 8e, the sixth via hole 8fand the seventh via hole 8¢g. The
first via hole 8a is positioned on the first drain electrode 75,
and the passivation layer 8 at the first via hole 8a is etched to
expose the surface of the first drain electrode 76. The fourth
via hole 8d1s provided at the position on the lower end portion
of the second data line segment 3e opposite to the second
source electrode 7c, and the fifth via hole 8¢ 1s positioned on
the second source electrode 7¢. The passivation layer 8 at the
fourth via hole 84 is etched to expose the second data line 7f,
and the passivation layer 8 at the fifth via hole 8e is etched to
expose the second source electrode 7¢. The sixth via hole 8fs
positioned on the second drain electrode 7d, and the seventh
via hole 8¢ is provided at the position on the second pixel
electrode 2a opposite to the sixth via hole 8/. The passivation
layer 8 at the sixth via hole 8fs etched to expose the second
drain electrode 75, and the passivation layer 8 and the gate
insulating film 4 at the seventh via hole 8¢ are etched to
expose the second pixel electrode 2a. In this patterning pro-
cess, the gate pad via hole in the gate pad region, the data pad
via hole in the data pad region and the like can be simulta-
neously formed. The patterning process for forming the gate
pad region and the data pad region has been widely used, and
the detail description thereof is omitted for simplicity.

Finally, on the substrate with the pattern shown in FIG.
10a, the second transparent conductive film is deposited by a
magnetron sputtering method or a thermal evaporation
method. The second transparent conductive film is patterned
by using a normal mask to form the first pixel electrode 94, the
second connection bar 9¢ and the third connection bar 94 in
each of the pixel regions, as shown in FIGS. 7a and 7. The
first pixel electrode 9a in each of the pixel regions is con-
nected with the first drain electrode 75 through the first via
hole 8a. The second source electrode 7¢ is connected with the
second data line 7/ 'by the second connection bar 9¢ through
the fifth via hole 8¢ and the fourth via hole 84d. The second
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drain electrode 7d is connected with the second pixel elec-
trode 2a by the third connection bar 94 through the sixth via
hole 8f and the seventh via hole 8g.

In the third embodiment, the first TF'T and the second TFT
may share one gate line, and both of the first gate electrode
and the second gate electrode may be connected with the first
gate line. This can be carried out in a way similar to thatin the
second embodiment, and the detail description thereof is
omitted for simplicity.

In the above embodiments of the invention, the active layer,
the source electrode and the drain electrode of the TFT and
the TFT channel are formed in a same patterning process.
However, the invention may be implemented by increasing or
decreasing the number of the patterning processes, selecting
different materials or material combinations. For example,
during the manufacture process of the TFT-LCD array sub-
strate according the first to third embodiments, the active
layer, the source electrode, the drain electrode and the TFT
channel may be formed by two patterning processes by using
two normal masks. That is, the active layer patterns of the first
TFT and the second TFT are formed by one patterning pro-
cess by using one normal mask, and the first data line, the
second data line, the first source electrode, the first drain
electrode, the second source electrode, the second drain elec-
trode and the TFT channels are formed by another patterning
process by using another normal mask. The detail description
of the above manufacture process is omitted for simplicity.

In the above first and second embodiment, the first pattern-
ing process and the second patterning process can be com-
bined into one patterning process. That is, the second pixel
electrode, the second gate line, the second gate electrode, the
first gate line, the first gate electrode and the second data line
may be formed by a same patterning process, and the second
pixel electrode, the first gate line and the second gate line may
be formed by a same material. In the above third embodiment,
the second pixel electrode, the second gate line, the second
gate electrode, the first gate line and the first gate electrode
may be formed by a same patterning process, and the second
pixel electrode, the first gate line and the second gate line may
be formed by a same material.

FIG. 11 is a plan view showing a TFT-LCD array substrate
according to a fourth embodiment of the invention. The TFT-
LCD shown in FIG. 11 is an in-plane switching type TFT-
LCD, the second pixel electrode 2a and the first pixel elec-
trode 9a do not overlap with each other and the horizontal
electric field is formed between the second pixel electrode 2a
and the first pixel electrode 9a. The manufacture process of
the array substrate shown in FIG. 11 is similar to that in the
first embodiment, and the second pixel electrode 2a and the
first pixel electrode 9a are formed by using transparent con-
ductive materials. The array substrate shown in FIG. 11 is
different from that of the first embodiment in that the first
pixel electrode and the second pixel electrode are formed by
a same patterning process.

FIG. 12 is a plan view showing a TFT-LCD array substrate
according to a fifth embodiment of the invention. The array
substrate shown in FIG. 12 is different from that in FIG. 11 in
that the second pixel electrode 2a is formed by the same
material as the first gate line 3a and the second gate line 3c,
and the first pixel electrode 9a is formed by transparent con-
ductive film.

In the above-described embodiments, the second pixel
electrode is provided on the array substrate. A liquid crystal
display panelis provided in another embodiment of the inven-
tion in which the second pixel electrode is provided on the
color filter substrate. The liquid crystal display panel com-
prises the array substrate, the color filter substrate and a liquid
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crystal layer sandwiching between the substrates. In this
embodiment, the first pixel electrode and the first TFT are
formed on the array substrate, and the first TFT is connected
with the first pixel electrode; the second TFT and the second
pixel electrode are formed on the color filter substrate, and the
second TFT is connected with the second pixel electrode; the
first TFT and the second TFT are turned on or off simulta-
neously. Even though the second TFT and the second pixel
electrode are provided on the color filter substrate in this
embodiment, the discontinuity of the voltage difference
applied on both sides of the liquid crystal molecules resulting
from existence of the feed through can be prevented between
two adjacent frames.

A first embodiment of the method of manufacturing a
TFT-LCD array substrate in the invention comprises the fol-
lowing steps.

Step 11. Forming a second pixel electrode, a second gate
line, a second gate electrode, a first gate line, a first gate
electrode and a second data line segment in each pixel region
on a substrate by patterning process, wherein the first gate
electrode is connected with the first gate line, and the second
gate electrode is connected with the second gate line.

Step 12. Depositing a gate insulating film, a semiconductor
layer, a doped semiconductor layer and a source/drain metal
film on the substrate after the Step 11, and forming a first
source electrode, a first drain electrode, a second source elec-
trode, a second drain electrode and a first data line by a
pattering process using a half-tone mask or a gray-tone mask,
wherein one end of the first source electrode is positioned
above the first gate electrode and the other end thereof is
connected with the first data line, the first drain electrode is
positioned above and partially overlaps with the first gate
electrode and is provided opposite to the first source elec-
trode, the second source electrode is positioned above the
second gate electrode, the second source electrode and the
second data line segment are respectively provided on both
sides of the first data line, the second drain electrode is posi-
tioned above and partially overlaps with the second gate
electrode and is provided opposite to the second source elec-
trode.

Step 13. Deposing a passivation layer on the substrate after
the Step 12 and forming via holes in the passivation layer by
patterning process, wherein the via holes comprise a first via
hole, a second via hole, a third via hole, a fourth via hole, a
fifth via hole, a sixth via hole and a seventh via hole, wherein
the first via hole is positioned on the first drain electrode, the
second via hole and the third via hole are respectively pro-
vided on the upper end portion and the lower end portion of
the second data line segment, the fourth via hole is provided
at the position on the lower end portion of the second data line
segment opposite to the second source electrode, the fifth via
hole s positioned on the second source electrode, the sixth via
hole is positioned on the second drain electrode, and the
seventh viaholeis provided at the position on the second pixel
electrode opposite to the sixth via hole.

Step 14. Depositing a transparent conductive film on the
substrate after the Step 13 and forming a first pixel electrode,
a first connection bar, a second connection bar and a third
connection bar by a patterning process, wherein the first pixel
electrode is connected with the first drain electrode through
the first viahole, the first connection bar is used to connect the
second via hole of the second data line segment in one pixel
region and the third via hole of the second data line segment
in another adjacent pixel region so that the second data line
segments in the adjacent pixel regions within a same column
are connected together to form one second data line, the
second source electrode is connected with the second data
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line segment by the second connection bar through the fifth
via hole and the fourth via hole, the second drain electrode is
connected with the second pixel electrode by the third con-
nection bar through the sixth via hole and the seventh viahole.

In the Step 11, the second pixel electrode, the second gate
line, the second gate electrode, the first gate line, the first gate
electrode and the second data line segment may be formed by
two patterning processes which comprise the following steps.

Step 111. Depositing a transparent conductive film on the
substrate, and forming the second pixel electrode by a first
patterning process;

Step 112. Depositing a gate metal film on the substrate after
the Step 111, and forming the second gate line, the second
gate electrode, the first gate line, the first gate electrode and
the second data line segment by a second patterning process.

In addition, the Step 11 in the first embodiment of the
method of manufacturing the TFT-LCD array substrate may
be performed as follows: the second pixel electrode, the sec-
ond gate electrode, the first gate line, the first gate electrode
and the second data line segment are formed in each pixel
region on the substrate by a patterning process, and both of the
first gate electrode and the second gate electrode are con-
nected with the first gate line.

The steps in the first embodiment of the method of manu-
facturing the TFT-LCD array substrate have been described
with reference to FIG. 1a-5¢, and the detail description
thereof is omitted here.

Similar to the first embodiment of the method, a second
embodiment of the method of manufacturing the TFT-LCD
array substrate in the invention comprises the following steps.

Step 1. Forming a first gate line, a second pixel electrode, a
first gate electrode, a second data line segment, and a second
gate electrode in each pixel region on the substrate by a
patterning process, wherein both of the first gate electrode
and the second gate electrode are connected with the first gate
line.

Step 2. Forming a first data line, a first source electrode, a
first drain electrode, a second data line, a second source
electrode, a second drain electrode, a first TEFT channel and a
second TFT channel on the substrate after the Step 1.

Step 3. Depositing a passivation layer on the substrate after
the Step 2 and forming via holes in the passivation layer.

Step 4. Depositing a transparent conductive film on the
substrate after the Step 3 and forming a first pixel electrode,
wherein a second TFT is connected with a second pixel elec-
trode through one via hole in the passivation layer, and the
first TFT is connected with the first pixel electrode through
another via hole in the passivation layer.

A third embodiment of the method of manufacturing the
TFT-LCD array substrate in the invention comprises the fol-
lowing steps.

Step 21. Forming a second pixel electrode, a second gate
line, a second gate electrode, a first gate line, and a first gate
electrode in each pixel region on the substrate by a patterning
process, wherein the first gate electrode is connected with the
first gate line, and the second gate electrode is connected with
the second gate line.

Step 22. Depositing a gate insulating film, a semiconductor
layer, a doped semiconductor layer and a source/drain metal
film on the substrate after the Step 21, and forming a first
source electrode, a first drain electrode, a second source elec-
trode, a second drain electrode, a first data line and a second
data line by a pattering process using a half-tone mask or a
gray-tone mask, wherein one end of the first source electrode
is positioned above the first gate electrode and the other end
thereof is connected with the first data line, the first drain
electrode is positioned above and partially overlaps with the
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first gate electrode and is provided opposite to the first source
electrode, the second source electrode is positioned above the
second gate electrode, the second source electrode and the
second data line are respectively provided on both sides of the
first data line, and the second drain electrode is positioned
above and partially overlaps with the second gate electrode
and is provided opposite to the second source electrode.

Step 23. Deposing a passivation layer on the substrate after
the Step 22 and forming via holes in the passivation layer by
apatterning process, wherein the via holes comprise a first via
hole, a fourth via hole, a fifth via hole, a sixth via hole and a
seventh via hole, the first via hole is positioned on the first
drain electrode, the fourth via hole is provided at the position
on the lower end portion of the second data line opposite to the
second source electrode, the fifth via hole is positioned on the
second source electrode, the sixth via hole is positioned on the
second drain electrode, and the seventh via hole is provided at
the position on the second pixel electrode opposite to the sixth
via hole.

Step 24. Depositing the transparent conductive film on the
substrate after the Step 23 and forming a first pixel electrode,
a second connection bar and a third connection bar by a
patterning process, wherein the first pixel electrode is con-
nected with the first drain electrode through the first via hole,
the second source electrode is connected with the second data
line by the second connection bar through the fifth via hole
and the fourth via hole, and the second drain electrode is
connected with the second pixel electrode by the third con-
nection bar through the sixth via hole and the seventh via hole.

In the Step 21, the second pixel electrode, the second gate
line, the second gate electrode, the first gate line and the first
gate electrode can be formed by two patterning processes
which comprise the following steps.

Step 211. Depositing the transparent conductive film on the
substrate, and forming the second pixel electrode by a first
patterning process.

Step 212. Depositing the gate metal film on the substrate
after the Step 211, and forming the second gate line, the
second gate electrode, the first gate line and the first gate
electrode by a second patterning process.

In addition, the Step 21 in the third embodiment of the
method of manufacturing the TFT-LCD array substrate may
be carried out as follows: the second pixel electrode, the
second gate electrode, the first gate line, the first gate elec-
trode are formed on the substrate by a patterning process, and
both of the first gate electrode and the second gate electrode
are connected with the first gate line.

The steps in the third embodiment of the method of manu-
facturing the TFT-LCD array substrate have been described
with reference to FIG. 7a-10b, and the detail description
thereof is omitted here.

According to the method of manufacturing the TFT-LCD
array substrate in the invention, the second pixel electrode
acting as a common electrode is individually provided in each
of the pixel regions without forming an integral common
electrode on the entire substrate. In addition, each second
pixel electrode is controlled by one second TFT, the same gate
driving signal is input to the first gate line and the second gate
line so that the first TFT and the second TFT are simulta-
neously turned on or off; the first data line supplies the data
signal to the first pixel electrode and the second data line
supplies the common voltage of common electrode to the
second pixel electrode. Because of the existence of the feed
through voltage, both of the voltage applied on the first pixel
electrode and the voltage applied on the second pixel elec-
trode decrease. Since the gate voltages of the first TFT and the
second TFT are equal to each other and the parameters such as
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Cgd, Cst and Clc for calculating the feed through voltage are
all equal for the first pixel electrode and the second pixel
electrode, the first pixel electrode and the second pixel elec-
trode will have the same feed through voltage according to the
above-described expression of the feed through voltage, and
thus the voltage difference between the first pixel electrode
and the second pixel electrode is equal to the desired voltage
difference. Therefore, during two adjacent frames, the volt-
age difference applied on both sides of the liquid crystal
molecules is equal to the desired voltage difference. In this
way, the discontinuity of the voltage difference applied on
both sides of the liquid crystal molecules can be prevented
between the two adjacent frames and thus the display quality
can be improved.

A method for driving the TFT-LCD array substrate is fur-
ther provided in an embodiment of the invention. As for the
array substrates shown in FIG. 1a or FIG. 6q, the driving
method is carried out as follows: a same gate driving signal is
input to the first gate line and the second gate line, a data
signal is input to the first data line and a common voltage of
common electrode is input to the second data line. By the
driving method, the first TFT and the second TFT are simul-
taneously turned on or off, the first pixel electrode and the
second pixel electrode have the same feed through voltage,
and thus the discontinuity of the voltage difference applied on
both sides of the liquid crystal molecules can be prevented
between two adjacent frames and display quality can be
improved.

It should be appreciated that the embodiments described
aboveare intended to illustrate but not limit the present inven-
tion. Although the present invention has been described in
detail herein with reference to the preferred embodiments, it
should be understood by those skilled in the art that the
present invention can be modified and some of the technical
features can be equivalently substituted without departing
from the spirit and scope of the present invention.

What is claimed is:

1. A thin film transistor liquid crystal display (TFT-LCD)
array substrate, comprising:

aplurality of first gate lines, a plurality of second gate lines,
and a plurality of first data lines, and a plurality of pixel
regions defined by intersecting of the first gate lines and
the first data lines with each other, the first and second
gate lines extending parallel to each other, each of the
pixel regions comprising:

a first pixel electrode and a first thin film transistor (TFT),
wherein the first gate line is connected with a first gate
electrode of the first TFT, the first TFT is connected with
the first pixel electrode to control a display voltage
applied on the first pixel electrode,

a second TFT and a second pixel electrode, wherein the
second gate line is connected with a second gate elec-
trode of the second TFT, the second TFT is connected
with the second pixel electrode to control a common
voltage applied on the second pixel electrode,

a second data line for supplying the common voltage,
wherein the second data line is connected with a second
source electrode of the second TFT, and the second pixel
electrode is connected with a second drain electrode of
the second TFT,

wherein the first pixel electrode and the second pixel elec-
trode form the voltage difference to drive liquid crystal
molecules, and the first TFT and the second TFT are
turned on or off simultaneously; and,

wherein each pixel region further comprises a second data
line segment and a first connection bar, wherein the
second data line segments in adjacent pixel regions
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within a same column are connected by the first connec-
tion bar to form the second data line.

2. The TFT-LCD array substrate according to claim 1,
wherein a first via hole and a second via hole are provided on
the second data line segment, and the second data line seg-
ments in adjacent pixel regions within a same column are
connected by the first connection bar through the first via hole
and the second via hole.

3. The TFT-LCD array substrate according to claim 1,
wherein the second source electrode is connected with the
second data line by a connection bar, the connection bar is
respectively connected with a fourth via hole provided on the
second source electrode and a third via hole provided on the
second data line, the second drain electrode is connected with
the second pixel electrode by a another connection bar, and
the another connection bar is respectively connected with a
fifth via hole provided on the second drain electrode and a
sixth via hole provided on the second pixel electrode.

4. The TFT-LCD array substrate according to claim 3,
wherein the first gate line, the first gate electrode of the first
TFT and a second gate electrode of the second TFT are
formed in a same patterning process.

5. The TFT-LCD array substrate according to claim 4,
wherein a first source electrode of the first TFT, a first drain
electrode of the first TFT, the second source electrode of the
second TFT, the second drain electrode of the second TFT, the
first data line, the second date line, a first TFT channel and a
second TFT channel are formed in a same patterning process.
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