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ARRAY SUBSTRATE AND LIQUID CRYSTAL
PANEL WITH THE SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure relates to liquid crystal display
(LCD) technology, and more particularly to an array substrate
and a liquid crystal panel with the same.

2. Discussion of the Related Art

Vertical Alignment (VA) LCDs are characterized by
attributes including quick response time and high contrast,
and thus have become a current trend of LCD. However, the
alignment and the reflective rate of the liquid crystal are not

10

the same, and thus the transmission rate is low at the case of 15

large squint angle. The color displayed at the squint angle and
the center view is different, especially in a wide viewing
angle. In order to overcome the problem, one pixel is divided
into a main-pixel area and a sub-pixel area. Fach of the areas
is divided to four domains, and thus each of the pixels
includes eight domains. By applying different voltage to the
main-pixel area and the sub-pixel area, the alignment of the
liquid crystal in the two areas are different such that the low
color shirt (LCS) effect is achieved.

In 3D Film-type Patterned Retarder (FPR) technology, pix-
els arranged in two adjacent rows respectively corresponds to
the left eye and the right eye, which generate the signals for
left eye image and the right eye image.

In the 3D display mode, as the viewing angle is large, the
cross talk may occur, i.e., the right eye image is also observed
by the left eye. The divided image is first received by the
viewers® eye and are then integrated by viewers’ brain to
obtain a 3D image. As the cross talk may occur and the
viewers may observe an overlap image, a black matrix (BM)
is adopted to reduce the cross talk effect. However, such
solution may result in a low aperture rate in the 2D display
mode, which results in low brightness.

By adopting the LCS design, the aperture rate issue and the
cross talk issue may be resolved. That is, the main-pixel area
and the sub-pixel area display normal 2D images when in the
2D display mode, and when in the 3D display ode, the main-
pixel area displays a black image equivalent to the BM and the
sub-pixel area displays normal 3D images so as to reduce the
cross talk. However, as only the sub-pixel area displays the
3D image in the 3D display mode, the LCS effect cannot be
achieved.

Referring to FIGS. 1 and 2, one pixel is divided to three
sub-pixel area (A, B, C), and each sub-pixel area is divided to
four domains. Each pixel is driven by two data lines and two
scanning lines. In the 2D display mode, GateN_1 turns on the
transistors 1, 2, 3, DataN_1 inputs corresponding data signals
to the sub-pixel area (A), and DataN_2 inputs corresponding
data signals to the sub-pixel areas (B, C) such that the three
sub-pixel areas (A, B, C) can display normal 2D images. As a
result, the aperture rate in the 2D display mode is enhanced.
The DataN_1 and DataN_2 input different data signals to the
sub-pixel areas (A, B, C) and thus the voltage of the sub-pixel
areas are different. Afterward, the GateN_2 turns on the tran-
sistor 4, and the voltage of the sub-pixel area (B) is different
from that of sub-pixel area (C) due to the capacitor (C). As
such, the voltage of the sub-pixel areas (A, B, C) are different
so as to achieve the LCS effect in the 2D display mode. In the
3D display mode, GateN_1 turns on the transistors 1,2,3, and
DataN_1 inputs corresponding data signals to the sub-pixel
area (A) o as to display the black image. DataN_2 inputs
corresponding data signals to sub-pixel areas (B, C) such that
the sub-pixel areas (B, C) display 3D images. As such, one
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sub-pixel area (A) displaying the black image is between the
sub-pixel areas (B, C) of one column pixel for displaying the
left eye image and the sub-pixel areas (B, C) of another
column pixel for displaying right eye image. The GateN_2
turns on the transistor 4, and the voltage of the sub-pixel areas
(B, C) are different due to the capacitor C1 so that the LCS
effect is achieved in the 3D display mode.

However, each pixel has to be driven by two scanning lines
with the above solution, which needs more scanning drivers
to be adopted. Thus, the cost is high and may result in a lower
aperture rate.

SUMMARY

The object of the invention is to provide an array substrate
and a liquid crystal display not only to increase the aperture
rate in the 2D display mode, but also decrease the cross talk
effect in the 3D display mode. In addition, the number of the
scanning drivers is reduced.

In one aspect, an array substrate includes: a plurality of
scanning lines, a plurality of first data lines, a plurality of
second data lines, common electrodes, and a plurality of pixel
cells arranged in a matrix with rows and columns, each pixel
cells corresponds to one scanning line, one first data line, and
one second data line; each of the pixel cell includes a first
pixel electrode, a second pixel electrode and a third pixel
electrode arranged along a row direction, and a first switch, a
second switch, and a third switch respectively for the first
pixel electrode, the second pixel electrode and the third pixel
electrode, each of the pixel cell further includes a fourth
switch, each of the first switch, the second switch, and the
third switch includes a control end, an input end, and an
output end, and the fourth switch includes the control end, a
first end and a second end: wherein in each pixel cell, the
control ends of the first, the second and the third switch
connect to one corresponding scanning line, the input end of
the first switch connects to the corresponding first data line,
the output end of the first switch connects to the first pixel
electrode, the input end of the second switch and the input end
of the third switch connect to the second data line, the output
end of the second switch connects to the second pixel elec-
trode, and the output end of the third switch connects to the
third pixel electrode; the control end of the fourth switch
connects to the corresponding scanning line, the first end of
the fourth switch connects to one of the second pixel electrode
and the third pixel electrode, the second end of the fourth
switch connects to the common electrode, a current amount of
the fourth switch when the fourth switch is turn on is less than
the current amount of the third switch when the third switch is
turn on such that a voltage difference between the pixel elec-
trode connected to the fourth switch and the common elec-
trode is not zero; wherein in the 2D display mode, the corre-
sponding scanning line inputs scanning signals to turn on the
first switch, the second switch, the third switch and the fourth
switch, the corresponding first data line inputs the first data
signals to the first pixel electrode via the first switch, the
corresponding second data line inputs the second data signals
to the second pixel electrode and the third pixel electrode by
the second switch and the third switch such that the first pixel
electrode, the second pixel electrode and the third pixel elec-
trode display corresponding 2D images, and the voltage dif-
ference between the second pixel electrode and the third pixel
electrode is not zero as the fourth switch is turn on; in the 3D
display mode, the corresponding scanning line inputs the
scanning signals to turn on the first switch, the second switch,
the third switch, and the fourth switch, the first data line inputs
the third data signals to the first pixel electrode by the first
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switch such that the first pixel electrode displays the black
image, the second data line inputs the fourth data signals to
the second pixel electrode and the third pixel electrode
respectively by the second switch and the third switch such
that the second pixel electrode and the third pixel electrode
display corresponding 3D images, and the voltage difference
between the second pixel electrode and the third pixel elec-
trode is not zero as the fourth switch is turn on; and the
scanning lines, the first switch, the second switch, the third
switch, and the fourth switch are arranged between the first
pixel electrode and the second pixel electrode.

Wherein the first switch, the second switch, the third
switch and the fourth switch are respectively a first transistor,
a second transistor, a third transistor, and a fourth transistor;
the control ends of the first switch, the second switch, and the
third switch correspond to a gate of the transistor, and the
input end of the first switch, the second switch and the third
switch correspond to a source of the transistor, the output end
of the first switch, the second switch and the third switch
correspond to a drain of the transistor, the control end of the
fourth switch corresponds to the gate of the transistor, the first
end of the fourth switch corresponds to the source of the
transistor, and the second end of the fourth switch corre-
sponds to the drain of the transistor; and

a width/length ratio of the fourth transistor is smaller than
that of other three transistors such that when the fourth tran-
sistor 1s turn on, the voltage difference between the second
pixel electrode and the common electrode is not zero.

In another aspect, an array substrate includes: a plurality of
scanning lines, a plurality of first data lines, a plurality of
second data lines, common electrodes, and a plurality of pixel
cells arranged in a matrix with rows and columns, each pixel
cells corresponds to one scanning line, one first data line, and
one second data line; each of the pixel cell includes a first
pixel electrode, a second pixel electrode and a third pixel
electrode arranged along a row direction, and a first switch, a
second switch, and a third switch respectively for the first
pixel electrode, the second pixel electrode and the third pixel
electrode, each of the pixel cell further includes a fourth
switch, each of the first switch, the second switch, and the
third switch includes a control end, an input end, and an
output end, and the fourth switch includes the control end, a
first end and a second end; wherein in each pixel cell, the
control ends of the first, the second and the third switch
connect to one corresponding scanning line, the input end of
the first switch connects to the corresponding first data line,
the output end of the first switch connects to the first pixel
electrode, theinput end of the second switch and the input end
of the third switch connect to the second data line, the output
end of the second switch connects to the second pixel elec-
trode, and the output end of the third switch connects to the
third pixel electrode; the control end of the fourth switch
connects to the corresponding scanning line, the first end of
the fourth switch connects to one of the second pixel electrode
and the third pixel electrode, the second end of the fourth
switch connects to the common electrode, and a voltage dif-
ference between the pixel electrode connected to the fourth
switch and the common electrode is not zero when the fourth
switch is turn on; wherein in the 2D display mode, the corre-
sponding scanning line inputs scanning signals to turn on the
first switch, the second switch, the third switch and the fourth
switch, the corresponding first data line inputs the first data
signals to the first pixel electrode via the first switch, the
corresponding second data line inputs the second data signals
to the second pixel electrode and the third pixel electrode by
the second switch and the third switch such that the first pixel
electrode, the second pixel electrode and the third pixel elec-
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trode display corresponding 2D images, and the voltage dif-
ference between the second pixel electrode and the third pixel
electrode is not zero as the fourth switch is turn on; and in the
3D display mode, the corresponding scanning line inputs the
scanning signals to turn on the first switch, the second switch,
the third switch, and the fourth switch, the first data line inputs
the third data signals to the first pixel electrode by the first
switch such that the first pixel electrode displays the black
image, the second data line inputs the fourth data signals to
the second pixel electrode and the third pixel electrode
respectively by the second switch and the third switch such
that the second pixel electrode and the third pixel electrode
display corresponding 3D images, and the voltage difference
between the second pixel electrode and the third pixel elec-
trode is not zero as the fourth switch is turn on.

Wherein a current amount of the fourth switch when the
fourth switch is turn on is less than the current amount of the
third switch when the third switch is turn on such that the
voltage difference between the pixel electrode connected to
the fourth switch and the common electrode is not zero

Wherein the first switch, the second switch, the third
switch and the fourth switch are respectively a first transistor,
a second transistor, a third transistor, and a fourth transistor;
the control ends of the first switch, the second switch, and the
third switch correspond to a gate of the transistor, the input
end of the first switch, the second switch, and the third switch
correspond to a source of the transistor, the output end of the
first switch, the second switch, and the third switch corre-
spond to a drain of the transistor, the control end of the fourth
switch corresponds to the gate of the transistor, the first end of
the fourth switch corresponds to the source of the transistor,
the second end of the fourth switch corresponds to the drain of
the transistor; and a width/length ratio of the fourth transistor
is smaller than that of other three transistors such that when
the fourth transistor is turn on, the voltage difference between
the second pixel electrode and the common electrode is not
Zero.

Wherein the scanning lines, the first switch, the second
switch, the third switch, and the fourth switch are arranged
between the first pixel electrode and the second pixel elec-
trode.

In another aspect, a liquid crystal display includes: a dis-
play panel, a scanning driver and a data driver for driving the
display panel, the display panel includes the array substrate,
the color filtering substrate and a liquid crystal layer between
the array substrate and the color filtering substrate. The array
substrate includes: a plurality of scanning lines, a plurality of
first data lines, a plurality of second data lines, common
electrodes, and a plurality of pixel cells arranged in a matrix
with rows and columns, each pixel cells corresponds to one
scanning line, one first data line, and one second data line;
each of the pixel cell includes a first pixel electrode, a second
pixel electrode and a third pixel electrode arranged along a
row direction, and a first switch, a second switch, and a third
switch respectively for the first pixel electrode, the second
pixel electrode and the third pixel electrode, each of the pixel
cell further includes a fourth switch, each of the first switch,
the second switch, and the third switch includes a control end,
an input end, and an output end, and the fourth switch
includes the control end, a firstend and a second end; wherein
in each pixel cell, the control ends of the first, the second and
the third switch connect to a corresponding scanning line, the
input end of the first switch connects to the corresponding first
data line, the output end of the first switch connects to the first
pixel electrode, the input end of the second switch and the
input end of the third switch connect to the second data line,
the output end of the second switch connects to the second
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pixel electrode, and the output end of the third switch con-
nects to the third pixel electrode; the control end of the fourth
switch connects to the corresponding scanning line, the first
end of the fourth switch connects to one of the second pixel
electrode and the third pixel electrode, the second end of the
fourth switch connects to the common electrode, and a volt-
age difference between the pixel electrode connected to the
fourth switch and the common electrode is not zero when the
fourth switch is turn on; wherein in the 2D display mode, the
corresponding scanning line inputs scanning signals to turn
on the first switch, the second switch, the third switch and the
fourth switch, the corresponding first data line inputs the first
data signals to the first pixel electrode via the first switch, the
corresponding second data line inputs the second data signals
to the second pixel electrode and the third pixel electrode by
the second switch and the third switch such that the first pixel
electrode, the second pixel electrode and the third pixel elec-
trode display corresponding 2D images, and the voltage dif-
ference between the second pixel electrode and the third pixel
electrode is not zero as the fourth switch is turn on; and in the
3D display mode, the corresponding scanning line inputs the
scanning signals to turn on the first switch, the second switch,
the third switch, and the fourth switch, the first data line inputs
the third data signals to the first pixel electrode by the first
switch such that the first pixel electrode displays the black
image, the second data line inputs the fourth data signals to
the second pixel electrode and the third pixel electrode
respectively by the second switch and the third switch such
that the second pixel electrode and the third pixel electrode
display corresponding 3D images, and the voltage difference
between the second pixel electrode and the third pixel elec-
trode 1s not zero as the fourth switch is turn on.

Wherein a current amount of the fourth switch when the
fourth switch is turn on is less than the current amount of the
third switch when the third switch is turn on such that the
voltage difference between the pixel electrode connected to
the fourth switch and the common electrode is not zero.

Wherein the first switch, the second switch, the third
switch and the fourth switch are respectively a first transistor,
a second transistor, a third transistor, and a fourth transistor;
the control ends of the first switch, the second switch, and the
third switch correspond to a gate of the transistor, the input
end of the first switch, the second switch, and the third switch
correspond to a source of the transistor, the output end of the
first switch, the second switch, and the third switch corre-
spond to a drain of the transistor, the control end of the fourth
switch corresponds to the gate of the transistor, the first end of
the fourth switch corresponds to the source of the transistor,
the second end of the fourth switch corresponds to the drain of
the transistor; and a width/length ratio of the fourth transistor
is smaller than that of other three transistors such that when
the fourth transistor is turn on, and the voltage difference
between the second pixel electrode and the common elec-
trode is not zero.

Wherein the scanning lines, the first switch, the second
switch, the third switch, and the fourth switch are arranged
between the first pixel electrode and the second pixel elec-
trode.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of a conventional array sub-
strate.

FIG. 2 is an equivalent-circuit diagram of the pixel of FIG.
1.

FIG. 3 is a schematic view of one array substrate in accor-
dance with one embodiment.
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FIG. 4 is a schematic view of the pixel cell of the array
substrate in accordance with one embodiment.

FIG. 5 is an equivalent-circuit diagram of the pixel cell of
FIG. 4.

FIG. 6 isa schematic view showing the display effect of the
pixel cell of FIG. 4 in 3D display mode.

FIG. 7 is a schematic view of the liquid crystal display in
accordance with one embodiment.

FIG. 8 is a schematic view of the display panel of the liquid
crystal display of FIG. 7.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Embodiments of the invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which embodiments of the invention are shown.
Referring to FIG. 3, the array substrate includes a plurality of
scanning lines 10, a plurality of first data lines 20, a plurality
of second data lines 20, common electrodes 40, and a plurality
of pixel cells 50 arranged in a matrix with rows and columns.
Each pixel cells 50 corresponds to one scanning line 10, one
first data line 20, and one data line 30.

Referring to FIGS. 4 and 5, one pixel cell is taken as
example to illustrate. The pixel cell 50 includes a first pixel
electrode 501, a second pixel electrode 502 and a third pixel
electrode 503 arranged along a row direction. In addition, the
pixel cell 50 also includes a first switch 504, a second switch
505, and a third switch 506. In addition, the pixel cell 50
further includes a fourth switch 507. The scanning lines 10,
the first switch 504, the second switch 505, the third switch
506, and the fourth switch 507 are arranged between the first
pixel electrode 501 and the second pixel electrode 502. Each
of the first switch 504, the second switch 505, and the third
switch 506 includes a control end, an input end, and an output
end. The fourth switch 507 includes a control end, a first end
and a second end.

The control end 5041 of the first switch 504, the control end
5051 of the second switch 505, the control end 5061 of the
third switch 506, the control end 5071 of the fourth switch
507 connects to a corresponding scanning line 10 of the pixel
cell 50. The input end 5042 of the first switch 504 connects to
the corresponding first data lines 20 of the pixel cell 50. The
output end 5043 of the first switch 504 connects to the first
pixel electrode 501. The input end 5052 of the second switch
505 and the input end 5062 of the third switch 506 connect to
the second data line 30. The output end 5053 of the second
switch 505 connects to the second pixel electrode 502. The
output end 5063 of the third switch 506 connects to the third
pixel electrode 503. The first end 5072 of the fourth switch
507 connects to the second pixel electrode 502. The second
end 5073 of the fourth switch 507 connects to the common
electrodes 40. The scanning lines 10 inputs the scanning
signals to control the four switches 504, 505, 506, 507. The
first data line 20 inputs the first data signals to the first pixel
electrode 501 via the first switch 504. The second data lines
20 inputs the data signals to the second pixel electrode 502
and the third pixel electrode 503 respectively by the second
switch 505 and the third switch 506.

The mechanism of the liquid crystal display relates to that
a certain voltage difference is between the pixel electrodes of
the array substrate and the common electrode of the color
filtering substrate such that the display panel can display
corresponding images. Generally, the voltage of the common
electrode of the color filtering substrate is fixed, and the
voltage of the pixel electrode changes in accordance with the
gray scale. In the embodiment, the voltage signals of the
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common electrode of the color filtering substrate and that of
the common electrode 40 of the array substrate is the same.
Thus, the voltage difference respectively between the pixel
electrodes 501, 502, 503 and the common electrodes 40
changes all the time.

In the 2D display mode, the fixed common voltage is input
to the common electrode 40. In one embodiment, the com-
mon voltage is about 7V, and the voltage applied to the pixel
electrodes 501,502, 503 is in the range of 0 to 14 V. In the first
scanning frame, the scanning line 10 inputs the scanning
signals to turn on the first switch 504, the second switch 505,
the third switch 506, and the fourth switch 507. The first data
line 20 inputs the first data signals to the first pixel electrode
501 by the first switch 504. The second data line 20 inputs the
second data signals to the second pixel electrode 502 and the
third pixel electrode 503 respectively by the second switch
505 and the third switch 506 such that the voltage of the
common electrode 40 is different from that of the first pixel
electrode 501, the second pixel electrode 502, and the third
pixel electrode 503. Thus, the first pixel electrode 501, the
second pixel electrode 502, the third pixel electrode 503 are
capable of displaying the corresponding 2D images and the
aperture rate in the 2D display mode in increased.

In the embodiment, the first data signals from the first data
lines 20 are different from the second data signals from the
second data lines 30 such that the voltage of the first pixel
electrode 501 is different from that of the second pixel elec-
trode 502 and third pixel electrode 503. Without being
affected by the first switch 504, the second data line 30 inputs
the second data signals to the second pixel electrode 502 and
the third pixel electrode 503, and thus the voltage of the
second pixel electrode 502 and the third pixel electrode 503
are the same. In the embodiment, if the fourth switch 507 is
turn on, the voltage of the second pixel electrode 502 and third
pixel electrode 503 are different. Specifically, when the fourth
switch 507 is turn on, the second pixel electrode 502 and the
common electrodes 40 are electrically connected, and the
voltage of the second pixel electrode 502 increases gradually
until being the same with the voltage of the common electrode
40. When the voltage of the second pixel electrode 502 is
higher than that of the common electrode 40, some electric
charges transfer to the common electrode 40 such that the
voltage of the second pixel electrode 502 decreases gradually
until the voltage of the second pixel electrode 502 is lower
than that of the third pixel electrode 503. In this way, the
voltage difference between the second pixel electrode 502
and the third pixel electrode 503 is not zero. When the voltage
of the second pixel electrode 502 is lower than the voltage of
the common electrode 40, some electrical charges are trans-
ferred to the second pixel electrode 502 such that the voltage
of the second pixel electrode 502 increases gradually. Thus,
the voltage of the second pixel electrode 502 is higher than
that of the third pixel electrode 503. Similarly, the voltage
difference between the second pixel electrode 502 and the
third pixel electrode 503 is not zero. In the above process, the
voltage of the common electrode 40 is fixed. In addition, by
controlling the fourth switch 507, the voltage difference
between the second pixel electrode 502 and that of the com-
mon electrode 40 is not zero. Furthermore, as the current
amount of the fourth switch 507 is less than that of the third
switch 506, when the fourth switch 507 and the third switch
506 are turn on simultaneously, the transfer speed of the
electrical charges from the second data line 30 to the second
pixel electrode 502 is faster than that from the second pixel
electrode 502 to the common electrodes 40. As such, when the
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fourth switch 507 is turn on, the voltage difference between
the second pixel electrode 502 and the third pixel electrode
503 is not zero.

For example, the common electrode 40 inputs a fixed com-
mon voltage, which is about 7V. The second data line 30
inputs the second data signals, which is 9V, to the second pixel
electrode 502 and the third pixel electrode 503. The voltage of
the second pixel electrode 502 is higher than that of the
common electrodes 40. When the fourth switch 507 is turnon,
some of the electrical charges of the second pixel electrode
502 are transferred to the common electrode 40. As the trans-
fer speed of the fourth switch 507 is slower, when the fourth
switch 507 is turn on, the voltage of the second pixel electrode
502 changes from 9V to 8V while the voltage of the common
electrode 40 remains 7V. When some of the electrical charges
are released by the common electrodes 40, the voltage differ-
ence between the second pixel electrode 502 and the common
electrodes 40 remains not equaling to zero so that the second
pixel electrode 502 can display 2D image. When the voltage
of the second pixel electrode 502 decreases gradually and the
voltage of the third pixel electrode 503 remains 9V, the volt-
age of the second pixel electrode 502 is lower than that of the
third pixel electrode 503. As such, the voltage difference
between the second pixel electrode 502 and the third pixel
electrode 503 is not zero.

With the above configuration, the voltage of any two of the
first pixel electrode 501, the second pixel electrode 502, and
the third pixel electrode 503 are different. Thus, the alignment
of the liquid crystal respectively corresponding to the first
pixel electrode 501, the second pixel electrode 502, and the
third pixel electrode 503 are different such that the color shift
in the wide viewing angle is reduced.

In other embodiments, the first data signals from the first
data line is the same with the second data signals from the
second data line such that the voltage of the first pixel elec-
trode is the same with that of the third pixel electrode. The
fourth switch is turn on to maintain the voltage difference
between the second pixel electrode and the third pixel elec-
trode be not zero. This can also decrease the color shift to
some extent.

Referring to FIG. 6, in the 3D display mode, the fixed
common voltage is input to the common electrodes 40. The
scanning line 10 inputs the scanning signals to turn on the first
switch 504, the second switch 505, the third switch 506, and
the fourth switch 507. The first data line 20 inputs the third
data signals to the first pixel electrode 501 via the first switch
504 such that the first pixel electrode 501 displays the black
image. The second data line 30 inputs the fourth data signals
to the second pixel electrode 502 and the third pixel electrode
503 respectively by the second switch 505 and the third
switch 506 such that the second pixel electrode 502 and the
third pixel electrode 503 display corresponding 3D images.
As the first pixel electrode 501, the second pixel electrode
502, and the third pixel electrode 503 are arranged along the
row direction, the black image displayed by the first pixel
electrode 501 acts like the BM between the second pixel
electrode 502 of the current pixel cell and the third pixel
electrode 503 of the previous pixel cell. In the 3D display
mode, the black image displayed by the first pixel electrode
501 blocks the cross talk between the left eye image and the
right eye image.

In addition, when the fourth switch 507 is turn on, the
second pixel electrode 502 and the common electrodes 40 are
electrically connected such that the voltage of the second
pixel electrode 502 changes and thus the voltage difference
between the second pixel electrode 502 and the third pixel
electrode 503 is not zero. In this way, the alignment of the
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liquid crystal corresponding to the second pixel electrode 502
1s different from that of the liquid crystal corresponding to the
third pixel electrode 503. Thus, the color shift in the 3D
display mode is reduced. In addition, during the turn-on
period of the fourth switch 507, the voltage difference
between the second pixel electrode 502 and the common
electrode 40 is not zero such that the second pixel electrode
502 displays corresponding 3D images.

Therefore, the array substrate can increase the aperture rate
in the 2D display mode and reduce the cross talk in the 3D
display mode. Also, the color shift effect can be reduced both
in the 2D and 3D display modes. Furthermore, the pixel cell
50 is driven by only one scanning line 10, one first data line
20, and one second data line 30. Not only the aperture rate is
enhanced but also the manufacturing cost is reduced.

In one embodiment, the first switch 504, the second switch
505, the third switch 506 and the fourth switch 507 are respec-
tively a first transistor, a second transistor, a third transistor,
and a fourth transistor. The control ends of the first switch
504, the second switch 505, and the third switch 506 corre-
spond to a gate of the transistor. The input end of the first
switch 504, the second switch 505, and the third switch 506
correspond to a source of the transistor. The output end of the
first switch 504, the second switch 505, and the third switch
506 correspond to a drain of the transistor. The control end of
the fourth switch 507 corresponds to the gate of the transistor.
The first end of the fourth switch 507 corresponds to the
source of the transistor. The second end of the fourth switch
507 corresponds to the drain of the transistor. In addition, the
width/length ratio of the fourth transistor is smaller than that
of other three transistors. Thus, during the turn-on time of the
fourth transistor, the transfer speed of the electrical charges
from the second pixel electrode to the common electrode is
slower than the charging speed ofthe first data lines 20 and the
second data line 30, which respectively charges the first pixel
electrode 501, the second pixel electrode 502, and the third
pixel electrode 503. As such, the voltage difference between
the second pixel electrode 502 and the common electrodes 40
is not zero.

In other embodiments, the switches may be triodes or other
three-end control switches. The first end of the fourth switch
connects to the third pixel electrode. During the turn-on
period of the fourth switch, the voltage difference between the
third pixel electrode and the second pixel electrode is not
zero. In addition, the voltage difference between the third
pixel electrode and the common electrode is also not zero.

Referring to FIGS. 7 and 8, the liquid crystal display
includes a display panel 701, a scanning driver 702 and a data
driver 703 for driving the display panel 701. The display panel
701 includes the array substrate 7011, the color filtering sub-
strate 7012 and a liquid crystal layer 7013 between the array
substrate 7011 and the color filtering substrate 7012. The
array substrate 7011 may be the above array substrate. The
scanning driver 702 inputs the scanning signals to the scan-
ning lines of the array substrate 7011. Afterward, the data
driver 703 inputs the data signals to the data lines of the array
substrate 7011 such that the display panel 701 can display
corresponding images.

Itis believed that the present embodiments and their advan-
tages will be understood from the foregoing description, and
it will be apparent that various changes may be made thereto
without departing from the spirit and scope of the invention or
sacrificing all of its material advantages, the examples here-
inbefore described merely being preferred or exemplary
embodiments of the invention.
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What is claimed is:

1. An array substrate, comprising:

a plurality of scanning lines, a plurality of first data lines, a
plurality of second data lines, common electrodes, and a
plurality of pixel cells arranged in a matrix with rows
and columns, each pixel cell corresponds to one scan-
ning line, one first data line, and one second data line;

each of the pixel cells comprises a first pixel electrode, a
second pixel electrode and a third pixel electrode
arranged along a row direction, and a first switch, a
second switch, and a third switch respectively for the
first pixel electrode, the second pixel electrode and the
third pixel electrode, each of the pixel cells further com-
prises a fourth switch, each of the first switch, the second
switch, and the third switch comprises a control end, an
input end, and an output end, and the fourth switch
comprises the control end, a first end and a second end;

wherein in each pixel cell, the control ends of the first, the
second and the third switch connect to one correspond-
ing scanning line, the input end of the first switch con-
nects to the corresponding first data line, the output end
of the first switch connects to the first pixel electrode, the
input end of the second switch and the input end of the
third switch connect to the second data line, the output
end of the second switch connects to the second pixel
electrode, and the output end of the third switch connects
to the third pixel electrode;

the control end of the fourth switch connects to the corre-
sponding scanning line, the first end of the fourth switch
connects to one of the second pixel electrode and the
third pixel electrode, the second end of the fourth switch
connects to the common electrodes, a current amount of
the fourth switch when the fourth switch is turned on is
less than the current amount of the third switch when the
third switch is turned on such that a voltage difference
between the pixel electrode connected to the fourth
switch and the common electrodes is not zero;

wherein in a 2D display mode, the corresponding scanning
line inputs scanning signals to turn on the first switch,
the second switch, the third switch and the fourth switch,
the corresponding first data line inputs first data signals
to the first pixel electrode via the first switch, the corre-
sponding second data line inputs second data signals to
the second pixel electrode and the third pixel electrode
by the second switch and the third switch such that the
first pixel electrode, the second pixel electrode and the
third pixel electrode display corresponding 2D images,
and the voltage difference between the second pixel
electrode and the third pixel electrode is not zero as the
fourth switch is turn on;

in a 3D display mode, the corresponding scanning line
inputs the scanning signals to turn on the first switch, the
second switch, the third switch, and the fourth switch,
the first data line inputs third data signals to the first pixel
electrode by the first switch such that the first pixel
electrode displays a black image, the second data line
inputs fourth data signals to the second pixel electrode
and the third pixel electrode respectively by the second
switch and the third switch such that the second pixel
electrode and the third pixel electrode display corre-
sponding 3D images, and the voltage difference between
the second pixel electrode and the third pixel electrode is
not zero as the fourth switch is turn on; and

the scanning lines, the first switch, the second switch, the
third switch, and the fourth switch are arranged between
the first pixel electrode and the second pixel electrode.
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2. The array substrate as claimed in claim 1, wherein the and the voltage difference between the second pixel
first switch, the second switch, the third switch and the fourth electrode and the third pixel electrode is not zero as the
switch are respectively a first transistor, a second transistor, a fourth switch is turned on;
third transistor, and a fourth transistor; in a 3D display mode, the corresponding scanning line

the control ends of the first switch, the second switch, and
the third switch correspond to gates of the first, second,
and third transistors, and the input ends of the first
switch, the second switch and the third switch corre-
spond to sources of the first, second, and third transis-
tors, the output ends of the first switch, the second switch
and the third switch correspond to drains of the first,
second, and third transistors, the control end of the
fourth switch corresponds to a gate of the fourth transis-
tor, the first end of the fourth switch corresponds to a
source of the fourth transistor, and the second end of the
fourth switch corresponds to a drain of the fourth tran-
sistor; and

a width/length ratio of the fourth transistor is smaller than
that of the other three transistors such that when the
fourth transistor is turned on, the voltage difference
between the second pixel electrode and the common
electrode is not zero.

3. An array substrate, comprising:

aplurality of scanning lines, a plurality of first data lines, a
plurality of second data lines, common electrodes, and a
plurality of pixel cells arranged in a matrix with rows
and columns, each pixel cell corresponds to one scan-
ning line, one first data line, and one second data line;

each of the pixel cells comprises a first pixel electrode, a
second pixel electrode and a third pixel electrode
arranged along a row direction, and a first switch, a
second switch, and a third switch respectively for the
first pixel electrode, the second pixel electrode and the
third pixel electrode, each of the pixel cells further com-
prises a fourth switch, each of the first switch, the second
switch, and the third switch comprises a control end, an
input end, and an output end, and the fourth switch
comprises the control end, a first end and a second end;

wherein in each pixel cell, the control ends of the first, the
second and the third switch connect to one correspond-
ing scanning line, the input end of the first switch con-
nects to the corresponding first data line, the output end
of the first switch connects to the first pixel electrode, the
input end of the second switch and the input end of the
third switch connect to the second data line, the output
end of the second switch connects to the second pixel
electrode, and the output end of the third switch connects
to the third pixel electrode;

the control end of the fourth switch connects to the corre-
sponding scanning line, the first end of the fourth switch
connects to one of the second pixel electrode and the
third pixel electrode, the second end of the fourth switch
connects to the common electrodes, and a voltage dif-
ference between the pixel electrode connected to the
fourth switch and the common electrodes is not zero
when the fourth switch is turned on;

wherein in a 2D display mode, the corresponding scanning
line inputs scanning signals to turn on the first switch,
the second switch, the third switch and the fourth switch,
the corresponding first data line inputs first data signals
to the first pixel electrode via the first switch, the corre-
sponding second data line inputs second data signals to
the second pixel electrode and the third pixel electrode
by the second switch and the third switch such that the
first pixel electrode, the second pixel electrode and the
third pixel electrode display corresponding 2D images,
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inputs the scanning signals to turn on the first switch, the
second switch, the third switch, and the fourth switch,
the first data line inputs third data signals to the first pixel
electrode by the first switch such that the first pixel
electrode displays a black image, the second data line
inputs fourth data signals to the second pixel electrode
and the third pixel electrode respectively by the second
switch and the third switch such that the second pixel
electrode and the third pixel electrode display corre-
sponding 3D images, and the voltage difference between
the second pixel electrode and the third pixel electrode is
not zero as the fourth switch is turned on; and

wherein the scanning lines, the first switch, the second
switch, the third switch, and the fourth switch are
arranged between the first pixel electrode and the second
pixel electrode.

4. The array substrate as claimed in claim 3, wherein a
current amount of the fourth switch when the fourth switch is
turned on is less than the current amount of the third switch
when the third switch is turned on such that the voltage
difference between the pixel electrode connected to the fourth
switch and the common electrodes is not zero.

5. The array substrate as claimed in claim 4, wherein the
first switch, the second switch, the third switch and the fourth
switch are respectively a first transistor, a second transistor, a
third transistor, and a fourth transistor;

the control ends of the first switch, the second switch, and
the third switch correspond to gates of the first, second,
and third transistors, the input ends of the first switch, the
second switch, and the third switch correspond to
sources of the first, second, and third transistors, the
output ends of the first switch, the second switch, and the
third switch correspond to drains of the first, second, and
third transistors, the control end of the fourth switch
corresponds to a gate of the fourth transistor, the firstend
of the fourth switch corresponds to a source of the fourth
transistor, the second end of the fourth switch corre-
sponds to a drain of the fourth transistor; and

a width/length ratio of the fourth transistor is smaller than
that of the other three transistors such that when the
fourth transistor is turned on, the voltage difference
between the second pixel electrode and the common
electrode is not zero.

6. A liquid crystal display, comprising:

a display panel, a scanning driver and a data driver for
driving the display panel, the display panel comprises an
array substrate, a color filtering substrate and a liquid
crystal layer between the array substrate and the color
filtering substrate, the array substrate comprises: a plu-
rality of scanning lines, a plurality of first data lines, a
plurality of second data lines, common electrodes, and a
plurality of pixel cells arranged in a matrix with rows
and columns, each pixel cell corresponds to one scan-
ning line, one first data line, and one second data line;

each of the pixel cells comprises a first pixel electrode, a
second pixel electrode and a third pixel electrode
arranged along a row direction, and a first switch, a
second switch, and a third switch respectively for the
first pixel electrode, the second pixel electrode and the
third pixel electrode, each of the pixel cells further com-
prises a fourth switch, each of the first switch, the second
switch, and the third switch comprises a control end, an
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input end, and an output end, and the fourth switch
comprises the control end, a first end and a second end,;

wherein in each pixel cell, the control ends of the first, the
second and the third switch connect to a corresponding
scanning line, the input end of the first switch connects
to the corresponding first data line, the output end of the
first switch connects to the first pixel electrode, the input
end of the second switch and the input end of the third
switch connect to the second data line, the output end of
the second switch connects to the second pixel electrode,
and the output end of the third switch connects to the
third pixel electrode;

the control end of the fourth switch connects to the corre-
sponding scanning line, the first end of the fourth switch
connects to one of the second pixel electrode and the
third pixel electrode, the second end of the fourth switch
connects to the common electrodes, and a voltage dif-
ference between the pixel electrode connected to the
fourth switch and the common electrodes is not zero
when the fourth switch is turned on;

wherein in a 2D display mode, the corresponding scanning
line inputs scanning signals to turn on the first switch,
the second switch, the third switch and the fourth switch,
the corresponding first data line inputs first data signals
to the first pixel electrode via the first switch, the corre-
sponding second data line inputs second data signals to
the second pixel electrode and the third pixel electrode
by the second switch and the third switch such that the
first pixel electrode, the second pixel electrode and the
third pixel electrode display corresponding 2D images,
and the voltage difference between the second pixel
electrode and the third pixel electrode is not zero as the
fourth switch is turned on;

in a 3D display mode, the corresponding scanning line
inputs the scanning signals to turn on the first switch, the
second switch, the third switch, and the fourth switch,
the first data line inputs third data signals to the first pixel
electrode by the first switch such that the first pixel
electrode displays a black image, the second data line
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inputs fourth data signals to the second pixel electrode
and the third pixel electrode respectively by the second
switch and the third switch such that the second pixel
electrode and the third pixel electrode display corre-
sponding 3D images, and the voltage difference between
the second pixel electrode and the third pixel electrode is
not zero as the fourth switch is turned on; and

wherein the scanning lines, the first switch, the second

switch, the third switch, and the fourth switch are
arranged between the first pixel electrode and the second
pixel electrode.

7. The device as claimed in claim 6, wherein a current
amount of the fourth switch when the fourth switch is turned
on is less than the current amount of the third switch when the
third switch is turned on such that the voltage difference
between the pixel electrode connected to the fourth switch
and the common electrodes is not zero.

8. The device as claimed in claim 7, wherein the first
switch, the second switch, the third switch and the fourth
switch are respectively a first transistor, a second transistor, a
third transistor, and a fourth transistor;

the control ends of the first switch, the second switch, and

the third switch correspond to gates of the first, second,
and third transistors, the input ends of the first switch, the
second switch, and the third switch correspond to
sources of the first, second, and third transistors, the
output ends of the first switch, the second switch, and the
third switch correspond to drains of the first, second, and
third transistors, the control end of the fourth switch
corresponds to a gate of the fourth transistor, the firstend
of the fourth switch corresponds to a source of the fourth
transistor, the second end of the fourth switch corre-
sponds to a drain of the fourth transistor; and

a width/length ratio of the fourth transistor is smaller than

that of the other three transistors such that when the
fourth transistor is turned on, and the voltage difference
between the second pixel electrode and the common
electrodes is not zero.
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