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ARRAY SUBSTRATE AND LIQUID CRYSTAL
PANEL WITH THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present disclosure relates to liquid crystal dis-
play technology, and more particularly to an array substrate
and a liquid crystal panel with the same.

[0003] 2. Discussion of the Related Art

[0004] LCDs typically are characterized by attributes
including thin, saturated colors, and stable display without
flash, which are achieved by utilizing physical structures and
optical characteristics of liquid crystal. Different liquid crys-
tal alignments result in different reflective rates in different
viewing angles. Specifically, the light transmission rates are
different while the viewing angles are different and thus color
distortion may occur in a wide viewing angle.

[0005] With the technology evolution, most LCDs are
capable of displaying 2D mode and 3D mode. In 3D Film-
type Patterned Retarder (FPR) technology, pixels arranged in
two adjacent rows respectively corresponds to the left eve and
the right eye so as to generate the signals for left eye image
and the right eye image. The left eye image and the right eye
image are received by viewers’ eyes and then integrated by
viewers’ brain to obtain the 3D effect. When the left eye
image and the right eye image are both received by viewer’s
left eye and right eye, the cross talk effect occurs. In order to
reduce the cross talk effect, as shown in FIG 1, ablack matrix
(BM) arranged between the pixels arranged in two adjacent
rows 1s adopted. Such solution may greatly decrease the aper-
ture rate in the 2D display mode and the brightness is affected.

SUMMARY

[0006] The object of the invention is to provide an array
substrate and a liquid crystal display with the same. The array
substrate not only increases the aperture rate in the 2D display
mode, but also decreases the color shift in the 3D display
mode. In addition, the cross talk effect is also reduced in 3D
display mode.

[0007] Inoneaspect,anarray substrate includes: a plurality
of first scanning lines, a plurality of second scanning lines,
and a plurality of pixel cells arranged along a row direction,
and a plurality of data lines, and each the pixel cells corre-
sponds to one first scanning line, one second scanning line,
and one data line; each of the pixel cells include a first pixel
electrode, a second pixel electrode, a third pixel electrode, a
first transistor, a second transistor, and a third transistor, the
first pixel electrode connects to the corresponding first scan-
ning line and the corresponding data line via the first transis-
tor, the second pixel electrode connects to the corresponding
first scanning line and the corresponding data line via the
second transistor, the third pixel electrode connects to the
corresponding second scanning line and the second pixel
electrode via the third transistor; in a 2D display mode, the
first scanning line inputs scanning signals to turn on the first
transistor and the second transistor, the first pixel electrode
and the second pixel electrode receive the data signals from
the data lines so as to be in a displaying state of corresponding
2D images, the second scanning line inputs the scanning
signals to turn on the third transistor such that the second pixel
electrode and the third pixel electrode are electrically con-
nected, the third pixel electrode receives the data signals from
the second pixel electrode so as to be in the displaying state of
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corresponding 2D images, the voltage of the second pixel
electrode is changed due to the third pixel electrode, the third
transistor is a thin film transistor (TFT), a width/length ratio
of the third transistor is configured to be smaller than a pre-
determined value such that a voltage difference between the
second pixel electrode and the third pixel electrode is not zero
when the third transistor is turn on, and wherein a scanning
process of the corresponding first scanning line of a current
pixel-cell row and that of the corresponding second scanning
line of a previous pixel-cell begin at the same time, and the
previous pixel-cell row is adjacent to the current pixel-cell
row and is recently scanned; and in a 3D display mode, the
first scanning line input scanning signals to turn on the first
transistor and the second transistor, the first pixel electrode
and the second pixel electrode receive the data signals from
the data line so as to be in the displaying state of correspond-
ing 3D images, and the second scanning line turns offthe third
transistor such that: the third pixel electrode is in the display-
ing state of corresponding black images.

[0008] Wherein the array substrate further include a switch
unit arranged in a periphery of the array substrate and a
shorting line, the switch unit include a plurality oftransistors,
each of the transistors include a control end, an input end and
an output end, each input end of the transistors connects to the
corresponding first scanning lines of the current pixel-cell
row, each output end of the transistors connects to the corre-
sponding second scanning line of the previous pixel-cell row,
the previous pixel-cell row is adjacent to the current pixel-cell
row, and each control ends of the transistors connects to the
shorting line; and in the 2D display mode, the shorting line
input the control signals to turn on all of the transistors of the
switch unit, the scanning signals input by the corresponding
first scanning of the current pixel-cell row are simultaneously
input to the second scanning line connected to the output end
of the corresponding transistor to turn on the third transistor,
and in the 3D display mode, the shorting line inputs the
control signals to turn off the transistors of the switch unit.

[0009] Wherein a dimension of the third pixel electrode is
smaller than the dimension of the first pixel electrode and the
second pixel electrode.

[0010] Inanother aspect, an array substrate includes: a plu-
rality of first scanning lines, a plurality of second scanning
lines, a plurality of data lines, and a plurality of pixel cells,
and each the pixel cells corresponds to one first scanning line,
one second scanning line, and one data line; each of the pixel
cells include a first pixel electrode, a second pixel electrode,
a third pixel electrode, a first transistor, a second transistor,
and a third transistor, the first pixel electrode connects to the
corresponding first scanning line and the corresponding data
line via the first transistor, the second pixel electrode connects
to the corresponding first scanning line and the corresponding
data line via the second transistor, the third pixel electrode
connects to the corresponding second scanning line and the
second pixel electrode via the third transistor; ina 2D display
mode, the first scanning line inputs scanning signals to turn on
the first transistor and the second transistor, the first pixel
electrode and the second pixel electrode receive the data
signals from the data lines so as to be in a displaying state of
corresponding 2D images, the second scanning line inputs the
scanning signals to turn on the third transistor such that the
second pixel electrode and the third pixel electrode are elec-
trically connected, the third pixel electrode receives the data
signals from the second pixel electrode so as to be in the
displaying state of corresponding 2D images, the voltage of
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the second pixel electrode is changed due to the third pixel
electrode, the third pixel electrode receives the data signals
from the second pixel electrode so as to be in a displaying
state of the corresponding 2D images, the voltage of the
second pixel electrode is changed due to the third pixel elec-
trode. and a voltage difference between the second pixel
electrode and the third pixel electrode is not zero when the
third transistor is turn on; and in a 3D display mode, the first
scanning line input scanning signals to turn on the first tran-
sistor and the second transistor, the first pixel electrode and
the second pixel electrode receive the data signals from the
data line so as to be in the displaying state of corresponding
3D images, and the second scanning line turns off the third
transistor such that the third pixel electrode is in the display-
ing state of corresponding black images.

[0011] Wherein the plurality of pixel electrodes, first scan-
ning lines, second scanning lines are arranged along a row
direction, in the 2D display mode, and a scanning process of
the corresponding first scanning line of a current pixel-cell
row and that of the corresponding second scanning line of a
previous pixel-cell begin at the same time, and the previous
pixel-cell row is adjacent to the current pixel-cell row is
recently scanned.

[0012] Wherein the array substrate further include a switch
unit arranged in a periphery of the array substrate and a
shorting line, the switch unit include a plurality of transistors,
each of the transistors include a control end, an input end and
an output end, each input end of the transistors connects to the
corresponding first scanning lines of the current pixel-cell
row, each output end of the transistors connects to the corre-
sponding second scanning line of the previous pixel-cell row,
the previous pixel-cell row is adjacent to the current pixel-cell
row, and each control ends of the transistors connects to the
shorting line; and in the 2D display mode, the shorting line
input the control signals to turn on all of the transistors of the
switch unit, the scanning signals input by the corresponding
first scanning of the current pixel-cell row are simultaneously
input to the second scanning line connected to the output end
of the corresponding transistor to turn on the third transistor,
and in the 3D display mode, the shorting line inputs the
control signals to turn off the transistors of the switch unit.
[0013] Wherein a dimension of the third pixel electrode is
smaller than the dimension of the first pixel electrode and the
second pixel electrode.

[0014] Wherein the third transistor is a thin film transistor
(TFT), awidth/length ratio of the third transistor is configured
to be smaller than a predetermined value such that a voltage
difference between the second pixel electrode and the third
pixel electrode 1s not zero.

[0015] In one aspect, a liquid crystal panel includes: an
array substrate, a color filtering substrate and a liquid crystal
layer between the array substrate and the color filtering sub-
strate. The array substrate includes: a plurality of first scan-
ning lines, a plurality of second scanning lines, a plurality of
data lines, and a plurality of pixel cells, and each the pixel
cells corresponds to one first scanning line, one second scan-
ning line, and one data line; each of the pixel cells include a
first pixel electrode, a second pixel electrode, a third pixel
electrode, a first transistor, a second transistor, and a third
transistor, the first pixel electrode connects to the correspond-
ing first scanning line and the corresponding data line via the
first transistor, the second pixel electrode connects to the
corresponding first scanning line and the corresponding data
line via the second transistor, the third pixel electrode con-
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nects to the corresponding second scanning line and the sec-
ond pixel electrode via the third transistor; in a 2D display
mode, the first scanning line inputs scanning signals to turn on
the first transistor and the second transistor, the first pixel
electrode and the second pixel electrode receive the data
signals from the data lines so as to be in a displaying state of
corresponding 2D images, the second scanning line inputs the
scanning signals to turn on the third transistor such that the
second pixel electrode and the third pixel electrode are elec-
trically connected, the third pixel electrode receives the data
signals from the second pixel electrode so as to be in the
displaying state of corresponding 2D images, the voltage of
the second pixel electrode is changed due to the third pixel
electrode, the third pixel electrode receives the data signals
from the second pixel electrode so as to be in a displaying
state of the corresponding 2D images, the voltage of the
second pixel electrode is changed due to the third pixel elec-
trode, and a voltage difference between the second pixel
electrode and the third pixel electrode is not zero when the
third transistor is turn on; and in a 3D display mode, the first
scanning line input scanning signals to turn on the first tran-
sistor and the second transistor, the first pixel electrode and
the second pixel electrode receive the data signals from the
data line so as to be in the displaying state of corresponding
3D images, and the second scanning line turns off the third
transistor such that the third pixel electrode is in the display-
ing state of corresponding black images.

[0016] Wherein the plurality of pixel electrodes, first scan-
ning lines, second scanning lines are arranged along a row
direction, in the 2D display mode, and a scanning process of
the corresponding first scanning line of a current pixel-cell
row and that of the corresponding second scanning line of a
previous pixel-cell begin at the same time, and the previous
pixel-cell row is adjacent to the current pixel-cell row and is
recently scanned.

[0017] Wherein the array substrate further include a switch
unit arranged in a periphery of the array substrate and a
shorting line, the switch unit include a plurality of transistors,
each of the transistors include a control end, an input end and
an output end, each input end of the transistors connects to the
corresponding first scanning lines of the current pixel-cell
row, each output end of the transistors connects to the corre-
sponding second scanning line of the previous pixel-cell row,
the previous pixel-cell row is adjacent to the current pixel-cell
row, and each control ends of the transistors connects to the
shorting line; and in the 2D display mode, the shorting line
input the control signals to turn on all of the transistors of the
switch unit, the scanning signals input by the corresponding
first scanning of the current pixel-cell row are simultaneously
input to the second scanning line connected to the output end
of the corresponding transistor to turn on the third transistor,
and in the 3D display mode, the shorting line inputs the
control signals to turn of the transistors of the switch unit.

[0018] Wherein a dimension of the third pixel electrode is
smaller than the dimension of the first pixel electrode and the
second pixel electrode.

[0019] Wherein the third transistor is a thin film transistor
(TFT), awidth/length ratio of the third transistor is configured
to be smaller than a predetermined value such that a voltage
difference between the second pixel electrode and the third
pixel electrode is not zero.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG.1is a schematic view of the array substrate in
accordance with a first embodiment.

[0021] FIG.2isaschematic view ofthe pixel cell of FIG. 1.
[0022] FIG. 3 is an equivalent-circuit diagram of the pixel
cell of FIG 1.

[0023] FIG. 4 is a schematic view showing the display

performance of the third pixel electrode of FIG. 1 in the 3D
display mode.

[0024] FIG. 5 is an equivalent-circuit diagram of the pixel
cell in accordance with a second embodiment.

[0025] FIG. 6 is a schematic view of the liquid crystal panel
in accordance with one embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0026] Embodiments of the invention will now be
described more fully hereinafter with reference to the accom-
panying drawings, in which embodiments of the invention are
shown.

[0027] Inorderto overcome the color distortion problem in
wide viewing angle, usually, the pixels are divided to a plu-
rality of pixel areas. By applying different voltages to the
pixel areas, the alignment of the liquid crystal in the two areas
are different such that the low color shirt (LCS) effect is
achieved.

[0028] FIG.1is a schematic view of the array substrate in
accordance with a first embodiment. The array substrate
includes a plurality of first scanning lines 11, a plurality of
second scanning lines 12, a plurality of data lines 13, and a
plurality of pixel cells 14. The pixel cells 14 are arranged in a
matrix form. Each of the pixel cells 14 connects to one first
scanning line 11, one second scanning line 12, and one data
line 13.

[0029] Referring to FIGS. 2 and 3, each of the pixel cells 14
includes a first pixel electrode M1, a second pixel electrode
M2, a third pixel electrode M3, a first transistor T1, a second
transistor T2, and a third transistor T3. The first transistor T1,
the second transistor T2, and the third transistor T3 respec-
tively corresponds to the first pixel electrode M1, the second
pixel electrode M2, and the third pixel electrode M Control
ends of the first transistor T1 and the second transistor T2
electrically connect to the first scanning lines 11. Input ends
of the first transistor T1 and the second transistor T2 electri-
cally connect to the data lines 13. An output end of the first
transistor T1 electrically connects to the first pixel electrode
M1, and the output end of the second transistor T2 electrically
connects to the second pixel electrode M2. The control end of
the third transistor T3 electrically connects to the second
scanning line 12. The input end of the third transistor T3
electrically connects to the second pixel electrode M2. The
output end of the third transistor T3 electrically connects to
the third pixel electrode M3.

[0030] In one embodiment, the first transistor T1, the sec-
ond transistor T2, and the third transistor T3 are thin film
transistors (TFTs). The control ends of the T1, T2, T3 corre-
spond to the gate of the TFT, the input ends of the T1, T2, T3
correspond to the source of the TF T, and the output ends of the
T1, T2, T3 correspond to the drain of the TFT. In other
embodiments, the three transistors may be triodes or Darling-
ton transistors.
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[0031] The array substrate not only increases the aperture
rate in the 2D display mode, but also decreases the color shift
in the 2D display mode and the cross talk effect in the 3D
display mode.

[0032] In the 2D display mode, the first scanning line 11
and the second scanning line 12 are scanned in a row-by-row
manner. The first scanning lines 11 input high-level scanning
signals to turn on the first transistor T1 and the second tran-
sistor T2. The data line 13 inputs data signals. The first pixel
electrode M1 and the second pixel electrode M2 receive the
data signals from the data line 13 such that the voltage of the
first pixel electrode M1 and the second pixel electrode M2 are
the same. As a result, the first pixel electrode M1 and the
second pixel electrode M2 are in a displaying state of corre-
sponding 2D images. Afterward, the first scanning line 11
stops inputting the high-level scanning signals. The second
scanning line 12 inputs the high-level scanning signals to turn
on the third transistor T3. At this moment, the second pixel
electrode M2 and the third pixel electrode M3 are electrically
connected such that the data signals stored in the second pixel
electrode M2 are input to the third pixel electrode M3 via the
third transistor T1. In this way, the third pixel electrode M3 is
also in the displaying state of corresponding 2D images. In
view of the above, in the 2D display mode, the first pixel
electrode M1, second pixel electrode M2, and the third pixel
electrode M3 are all in the displaying state of corresponding
2D images such that the aperture rate in the 2D display mode
1s increased. In addition, when the third transistor T3 is turn
on, the voltage of the second pixel electrode M2 is changed
due to the third pixel electrode M3. That is, the voltage of the
second pixel electrode M2 is changed due to the charge shar-
ing between the liquid crystal capacitor Cle3 and the second
pixel electrode M2. The liquid crystal capacitor Cle3 is an
equivalent capacitor formed by the liquid crystal between the
third pixel electrode M3 and the common electrode of another
substrate.

[0033] Specifically, when the data signals are greater than
the common voltage, i.e., the positive polarity is reversed,
some charges of the second pixel electrode M2 are transferred
to the third pixel electrode M3 such that the voltage of the
second pixel electrode M2 is decreased and that of the third
pixel electrode M3 is increased. Thus, the voltage of the
second pixel electrode M2 is different from that of the first
pixel electrode M1, that is, the voltage difference of the sec-
ond pixel electrode M2 and the first pixel electrode M1 is not
zero. When the data signals are smaller than the common
voltage, i.e., the negative polarity is reversed, some charges of
the third pixel electrode M3 are transferred to the second pixel
electrode M2 such that the voltage of the second pixel elec-
trode M2 is increased, and the voltage of the second pixel
electrode M2 is different from that of first pixel electrode M1.
[0034] When being turn on, the third transistor T3 main-
tains the voltage difference between the second pixel elec-
trode M2 and the third pixel electrode M3 to be not equal to
zero, which means the charging between the second pixel
electrode M2 and the third pixel electrode M3 is not balanced.
In this way, the voltage of the first pixel electrode M1, the
second pixel electrode M2, and the third pixel electrode M3
are different so as to achieve the low color shift in the 2D
display mode.

[0035] inone embodiment, a width/length ratio of the third
transistor T3 is configured to control the voltage different
between the second pixel electrode M2 and the third pixel
electrode M3 when the third transistor T3 is turn on. That is,



US 2015/0022510 Al

the width/length ratio of the third transistor T3 is configured
to control a current amount of the third transistor T3. The
greater width/length ratio of the third pixel electrode M3
relates to the greater current amount and a faster speed of
charges transfer between the second pixel electrode M2 and
the third pixel electrode M3. To ensure the voltage of the
second pixel electrode M2 is not the same with that of the
third pixel electrode M3 when the third transistor T3 is turn
on, the charges transfer speed between the second pixel elec-
trode M2 and the third pixel electrode M3 is configured to
slow down, and thus the width/length ratio of the third tran-
sistor T3 is smaller than a predetermined value, i.e., 0.3.
Under the circumstance, the voltage difference between the
second pixel electrode M2 and the third pixel electrode M3 is
not zero when the third transistor T3 is turn on. In other
embodiments, the current amount of the third transistor T3 is
configured by controlling the voltage of the gate of the third
transistor T3, for example, controlling the scanning signals
input from the second scanning line 12.

[0036] After completing the scanning process of the corre-
sponding first scanning lines 11 and the second scanning line
12 of a current pixel-cell row, the corresponding first scanning
lines 11 and the second scanning line 12 of the next pixel-cell
row begin the scanning process.

[0037] Referring to FIG. 4, in the 3D display mode, firstly,
the black images turns of the third pixel electrode M3. That is,
the data line 13 input the data signals corresponding to the
black images to the first pixel electrode M1 and the second
pixel electrode M2. Afterward, the third transistor T3 is turn
on and thus the third pixel electrode M3 is in the displaying
state of corresponding black images. That is the thud pixel
electrode M3 is turn off

[0038] The first scanning line 11 inputs high-level scanning
signals to turn on the first transistor T1 and the second tran-
sistor T2, and the data line 13 inputs the data signals to the first
pixel electrode M1 and the second pixel electrode M2 respec-
tively by the first transistor T1 and the second transistor 12
such that the first pixel electrode M1 and the second pixel
electrode M2 are in the displaying state of corresponding 3D
images. In the 3D display mode, the second scanning line 12
is turn off, that is, the scanning signals are not input to the
second scanning line 12. The third transistor T3 is turn off
such that the third pixel electrode M3 is maintained in the
displaying state of corresponding black images.

[0039] In the embodiment, the first pixel electrode M1, the
second pixel electrode M2 and the third pixel electrode M3
are arranged along the row direction. Two pixel cells 14
arranged in adjacent rows respectively displays the corre-
sponding left eye image and the right eye image of the 3D
images. As shown in FIG. 4, the third transistor T3 is turn off
such that the third pixel electrode M3 is in the displaying state
of the black images, which is equivalent to a black matrix
(BM) between the pixel-cell rows 14 arranged in adjacent
rows. The BM is arranged between the second pixel electrode
M2 and the third pixel electrode M3 of the current pixel-cell
row, which is for displaying the left eye image, and the second
pixel electrode M2 and the third pixel electrode M3 of a next
pixel-cell row, which is for displaying the right eye image.
The BM blocks the cross talk signals of the left eye image and
the right eye image so reduced the cross talk effect in the 3D
display mode. In one embodiment, the dimension of the third
pixel electrode M3 is smaller than that of the first pixel elec-
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trode M1 and the second pixel electrode M2. In other embodi-
ments, the dimension of the third pixel electrode M3 is con-
figurable.

[0040] In other embodiments, the three pixel electrodes
may be arranged along a column direction, and the two adja-
cent pixel cells arranged along the column direction respec-
tively displays the left eye image and the right eye image of
the 3D images. Similarly, the third pixel electrode for display-
ing corresponding black images is arranged to reduce to cross
talk effect in the 3D display mode. In other embodiments, a
black insertion method can be adopted within a blanking time
of the first scanning line to maintain the third pixel electrode
M3 in the displaying state of the black images. Within a
scanning time frame, the first pixel electrode and the second
pixel electrode are controlled to be in the displaying state of
corresponding 3D images, and the third pixel electrode M3 is
controlled to be in the displaying state of corresponding black
images. In the next scanning time frame, all of the pixel
electrodes are in the displaying state of corresponding black
images. Afterward, the first pixel electrode, the second pixel
electrode, and the second pixel electrode are in the displaying
state of corresponding 3D images. In brief, the first pixel
electrode and the second pixel electrode alternately display
the corresponding 3D images and the black images. The
above black insertion method can prevent the second pixel
electrode from leaking electricity and the light leakage.
[0041] Inthe above embodiments, in the 2D display mode,
the first and the second scanning lines perform the scanning
process in the row-by-row basis. In other embodiments, a
plurality of rows may be scanned by the corresponding first
and the second scanning lines simultaneously. As shown in
FIG. 5, aplurality of pixel cells 44, first scanning lines (41_1,
41_2, 41_3), and second scanning lines (42_1, 42_2,42_3)
are arranged along the row direction. One pixel-cell row
corresponds to one first scanning line and one second scan-
ning line.

[0042] In the 2D display mode, the first pixel cell row Al
and the second pixel-cell row A2 are taken as the example to
illustrate. Upon scanning the corresponding first scanning
line (41_2) of the second pixel-cell row A2, the corresponding
second scanning line (42_1) of the adjacent pixel-cell row
that is recently scanned, i.e., the first pixel-cell Al, is also
scanned simultaneously.

[0043] In one embodiment, the array substrate also
includes a switch unit 45 arranged in a periphery of the array
substrate and one shorting line 46. The switch unit 45
includes a plurality of transistors. For example, as shown in
FIG. 5, the switch unit 45 includes four transistors (T4_1,
T4_2). The transistor includes a control end, an input end and
an output end. The transistor (T4_1) between the pixel-cell
row A1 and the pixel-cell row A2 is taken as one example. The
input end of the transistor (T4_1) connects to the first scan-
ning line (41_2) of the second pixel-cell row A2, the output
end of the transistor (T4_1) connects to the second scanning
line (42_1), and the control ends of all of the transistors
connect to the shorting line 46. In one embodiment, the tran-
sistors are thin film transistors (TFT). The control end of the
transistor corresponds to a gate of the TFT, the input end of the
transistor corresponds to a source of the TF'T, and the output
end of the transistor corresponds to a drain of the TFT.
[0044] In the 2D display mode, the shorting line 46 inputs
high-level control signals to turn on all of the transistors of the
switch unit 45, an then the first scanning lines 41 are scanned
in the row-by-row basis. First, the corresponding first scan-
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ning line (41_1) of the first pixel-cell row Al inputs the
scanning signals to turn on the first transistor T1 and the t2 and
the second transistor 12 of the first pixel-cell row Al. The data
line 43 inputs the data signals such that the first pixel elec-
trode M1 and the second pixel electrode M2 are in the dis-
playing state of corresponding 2D images. Afterward, the
corresponding first scanning line (41_2) of the second pixel-
cell row A2 inputs the scanning signals to turn on the first
transistor T1 and the second transistor T2. At the moment, the
transistor (14_1) is turn on. The scanning signals input from
the first scanning line (41_2) enter the corresponding second
scanning line (42_1) of the first pixel-cell row Al via the
transistor (14_1) to turn on the third transistor T3. As such, the
second pixel electrode M2 and the third pixel electrode M3
are electrically connected, and the third pixel electrode M3 of
the first pixel-cell row Al is in the displaying state of the
corresponding 2D images so as to increase the aperture rate.
In addition, the voltage of the second pixel electrode M2 of
the first pixel-cell row Al is changed due to the third pixel
electrode M3 such that the voltage of the first pixel electrode
M1, the second pixel electrode M2 and the third pixel elec-
trode M3 are different to achieve the low color shift After the
corresponding first scanning line (41_2) of the second pixel-
cell row A2 has been scanned, the scanning process of the
corresponding first scanning line (41_3) of the third pixel-cell
row A3 begins. At the same time, the transistor (T4_2) con-
trols the corresponding second scanning line (42_2) of the
second pixel-cell row A2 to be scanned simultaneously. It is to
be noted that the scanning process are similarly performed for
all of the other scanning lines.

[0045] Inthe3D display process, the shorting line 46 inputs
the control signals to turn off the transistors of the switch unit
45. The scanning signals input from the first scanning line
41_1 to turn on the first transistor T1 and the second transistor
T2 of the first pixel-cell row Al. The data line 43 inputs the
data signals such that the first pixel electrode M1 and the
second pixel electrode M2 of the first pixel-cell row Al are in
the displaying state of the corresponding 3D images. After-
ward, the scanning signals are input to the corresponding first
scanning line (41_2) of the second pixel-cell row A2 to turn
on the first transistor T1 and the second transistor T2, As the
transistor (T4_1) is turn off, and thus the scanning signals
input from the first scanning line (41_2) would not enter the
third transistor T3 of the first pixel-cell row Al such that the
third transistor T3 is turn off. As such, the third pixel electrode
M3 of the first pixel-cell row A1 is in the displaying state of
the corresponding black image to reduce the cross talk effect
in the 3D display mode. After the corresponding first scan-
ning line (41_2) of the second pixel-cell row A2 has been
scanned, the scanning process of the corresponding first scan-
ning line (41_3) of the next pixel-cell row A3 begins. It is to
be noted that the transistor T4 is in the off state all the time.

[0046] Inview ofthe above, only one scanning driven chip
is needed to apply the control signals to turn on or off the
transistors of the switch unit 45. As such, the third transistor
T3 1s controlled to be turn on or off. In this way, not only the
low color shift effect and a higher aperture rate can be
achieved in the 2D display mode, but also the cross talk effect
can be reduced in the 3D display mode. Furthermore, the
number of the scanning driven chips can also be reduced, and
so does the cost. On the other hand, two scanning lines can be
scanned within the same scanning time frame such that the
scanning time of each of the scanning line is prolonged,
which contributes to a higher refresh rate.
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[0047] 1In other embodiments, the plurality of pixel cells,
the first scanning lines and the second scanning lines are
arranged along the column direction. Also, the corresponding
scanning lines of two adjacent pixel-cell columns, which
relate to a current pixel-cell column and the pixel-cell column
that is recently scanned, can be scanned at the same time by
adopting the above switch unit 45 and the shorting line 46. In
other embodiments, each of the scanning line independently
connects to one scanning driven chip such that the scanning
lines can be scanned at the same time.

[0048] FIG. 6is a schematic view of the liquid crystal panel
in accordance with one embodiment. The liquid crystal panel
includes the array substrate 601, a color filtering substrate
602, and a liquid crystal layer 603 between the array substrate
601 and the color filtering substrate 602.

[0049] Itisbelieved that the present embodiments and their
advantages will be understood from the foregoing descrip-
tion, and it will be apparent that various changes may he made
thereto without departing from the spirit and scope of the
invention or sacrificing all of its material advantages, the
examples hereinbefore described merely being preferred or
exemplary embodiments of the invention.

What is claimed is:
1. An array substrate, comprising:

a plurality of first scanning lines, a plurality of second
scanning lines, and a plurality of pixel cells arranged
along a row direction, and a plurality of data lines, and
each the pixel cells corresponds to one first scanning
line, one second scanning line, and one data line;

each of the pixel cells comprises a first pixel electrode, a
second pixel electrode, a third pixel electrode, a first
transistor, a second transistor, and a third transistor, the
first pixel electrode connects to the corresponding first
scanning line and the corresponding data line via the first
transistor, the second pixel electrode connects to the
corresponding first scanning tine and the corresponding
data line via the second transistor, the third pixel elec-
trode connects to the corresponding second scanning
line and the second pixel electrode via the third transis-
tor,

in a 2D display mode, the first scanning line inputs scan-
ning signals to turn on the first transistor and the second
transistor, the first pixel electrode and the second pixel
electrode receive the data signals from the data lines so
as to be in a displaying state of corresponding 2D
images, the second scanning line inputs the scanning
signals to turn on the third transistor such that the second
pixel electrode and the third pixel electrode are electri-
cally connected, the third pixel electrode receives the
data signals from the second pixel electrode so as to be in
the displaying state of corresponding 2D images, the
voltage of the second pixel electrode is changed due to
the third pixel electrode, the third transistor is a thin film
transistor (TFT), a width/length ratio of the third tran-
sistor is configured to be smaller than a predetermined
value such that a voltage difference between the second
pixel electrode and the third pixel electrode is not zero
when the third transistor is turn on, and wherein a scan-
ning process of the corresponding first scanning line ofa
current pixel-cell row and that of the corresponding sec-
ond scanning line of a previous pixel-cell begin at the
same time, and the previous pixel-cell row is adjacent to
the current pixel-cell row and is recently scanned; and
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ina3D display mode, the first scanning line input scanning
signals to turn on the first transistor and the second
transistor, the first pixel electrode and the second pixel
electrode receive the data signals from the data line so as
to be inthe displaying state of corresponding 3D images,
and the second scanning line turns off the third transistor
such that the third pixel electrode is in the displaying
state of corresponding black images.

2. The array substrate as claimed in claim 1, wherein the
array substrate further comprises a switch unit arranged in a
periphery of the array substrate and a shorting line, the switch
unit comprises a plurality of transistors, each of the transistors
comprises a control end, an input end and an output end, each
input end of the transistors connects to the corresponding first
scanning lines of the current pixel-cell row, each output end of
the transistors connects to the corresponding second scanning
line of the previous pixel-cell row, the previous pixel-cell row
is adjacent to the current pixel-cell row, and each control ends
of the transistors connects to the shorting line; and

in the 2D display mode, the shorting line input the control
signals to turn on all of the transistors of the switch unit,
the scanning signals input by the corresponding first
scanning of the current pixel-cell row are simulta-
neously input to the second scanning line connected to
the output end of the corresponding transistor to turn on
the third transistor, and in the 3D display mode, the
shorting line inputs the control signals to turn off the
transistors of the switch unit.

3. The array substrate as claimed in claim 1, wherein a
dimension of the third pixel electrode is smaller than the
dimension of the first pixel electrode and the second pixel
electrode.

4. An array substrate, comprising;

a plurality of first scanning lines, a plurality of second
scanning lines, a plurality of data lines, and a plurality of
pixel cells, and each the pixel cells corresponds to one
first scanning line, one second scanning line, and one
data line;

each of the pixel cells comprises a first pixel electrode, a
second pixel electrode, a third pixel electrode, a first
transistor, a second transistor, and a third transistor, the
first pixel electrode connects to the corresponding first
scanning line and the corresponding dataline via the first
transistor, the second pixel electrode connects to the
corresponding first scanning line and the corresponding
data line via the second transistor, the third pixel elec-
trode connects to the corresponding second scanning
line and the second pixel electrode via the third transis-
tor;

in a 2D display mode, the first scanning line inputs scan-
ning signals to turn on the first transistor and the second
transistor, the first pixel electrode and the second pixel
electrode receive the data signals from the data lines so
as to be in a displaying state of corresponding 2D
images, the second scanning line inputs the scanning
signals to turn on the third transistor such that the second
pixel electrode and the third pixel electrode are electri-
cally connected, the third pixel electrode receives the
data signals from the second pixel electrode so as to bein
the displaying state of corresponding 2D images, the
voltage of the second pixel electrode is changed due to
the third pixel electrode, the third pixel electrode
receives the data signals from the second pixel electrode
so as to be in a displaying state of the corresponding 2D
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images, the voltage of the second pixel electrode is
changed due to the third pixel electrode, and a voltage
difference between the second pixel electrode and the
third pixel electrode is not zero when the third transistor
is turn on; and

ina3D display mode, the first scanning line input scanning
signals to turn on the first transistor and the second
transistor, the first pixel electrode and the second pixel
electrode receive the data signals from the data line so as
to be in the displaying state of corresponding 3D images,
and the second scanning line turns off the third transistor
such that the third pixel electrode is in the displaying
state of corresponding black images.

5. The array substrate as claimed in claim 4, wherein the
plurality of pixel electrodes, first scanning lines, second scan-
ning lines are arranged along a row direction, in the 2D
display mode, and a scanning process of the corresponding
first scanning line of a current pixel-cell row and that of the
corresponding second scanning line of a previous pixel-cell
begin at the same time, and the previous pixel-cell row is
adjacent to the current pixel-cell row and is recently scanned.

6. The array substrate as claimed in claim 5, wherein the
array substrate further comprises a switch unit arranged in a
periphery of the array substrate and a shorting line, the switch
unit comprises a plurality of transistors, each of the transistors
comprises a control end, an input end and an output end, each
input end of the transistors connects to the corresponding first
scanning lines of the current pixel-cell row, each output end of
the transistors connects to the corresponding second scanning
line of the previous pixel-cell row, the previous pixel-cell row
is adjacent to the current pixel-cell row, and each control ends
of the transistors connects to the shorting line; and
in the 2D display mode, the shorting line input the control
signals to turn on all of the transistors of the switch unit, the
scanning signals input by the corresponding first scanning of
the current pixel-cell row are simultaneously input to the
second scanning line connected to the output end of the cor-
responding transistor to turn on the third transistor, and in the
3D display mode, the shorting line inputs the control signals
to turn off the transistors of the switch unit.

7. The array substrate as claimed in claim 4, wherein a
dimension of the third pixel electrode is smaller than the
dimension of the first pixel electrode and the second pixel
electrode.

8. The array substrate as claimed in claim 4, Wherein the
third transistor is a thin film transistor (TFT), a width/length
ratio of the third transistor is configured to be smaller than a
predetermined value such that a voltage difference between
the second pixel electrode and the third pixel electrode is not
7ero.

9. A liquid crystal panel, comprising:

an array substrate, a color filtering substrate and a liquid
crystal layer between the array substrate and the color
filtering substrate, and the array substrate comprises:

a plurality of first scanning lines, a plurality of second
scanning lines, a plurality of data lines, and a plurality of
pixel cells, and each the pixel cells corresponds to one
first scanning line, one second scanning line, and one
data line;

each of the pixel cells comprises a first pixel electrode, a
second pixel electrode, a third pixel electrode, a first
transistor, a second transistor, and a third transistor, the
first pixel electrode connects to the corresponding first
scanning line and the corresponding data line via the first
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transistor, the second pixel electrode connects to the
corresponding first scanning line and the corresponding
data line via the second transistor, the third pixel elec-
trode connects to the corresponding second scanning
line and the second pixel electrode via the third transis-
tor;
in a 2D display mode, the first scanning line inputs scanning
signals to turn on the first transistor and the second transistor,
the first pixel electrode and the second pixel electrode receive
the data signals from the data lines so as to be in a displaying
state of corresponding 2D images, the second scanning line
inputs the scanning signals to turn on the third transistor such
that the second pixel electrode and the third pixel electrode
are electrically connected, the third pixel electrode receives
the data signals from the second pixel electrode so as to be in
the displaying state of corresponding 2D images, the voltage
of the second pixel electrode is changed due to the third pixel
electrode, the third pixel electrode receives the data signals
from the second pixel electrode so as to be in a displaying
state of the corresponding 2D images, the voltage of the
second pixel electrode is changed due to the third pixel elec-
trode, and a voltage difference between the second pixel
electrode and the third pixel electrode is not zero when the
third transistor is turn on; and

ina3D display mode, the first scanning line input scanning

signals to turn on the first transistor and the second
transistor, the first pixel electrode and the second pixel
electrode receive the data signals from the data line so as
to be in the displaying state of corresponding 3D images,
and the second scanning line turns off the third transistor
such that the third pixel electrode is in the displaying
state of corresponding black images.

10. The liquid crystal panel as claimed in claim 9, wherein
the plurality of pixel electrodes, first scanning lines, second
scanning lines are arranged along a row direction, in the 2D
display mode, and a scanning process of the corresponding
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first scanning line of a current pixel-cell row and that of the
corresponding second scanning line of a previous pixel-cell
begin at the same time, and the previous pixel-cell row is
adjacent to the current pixel-cell row and is recently scanned.

11. The liquid crystal panel as claimed in claim 10,
Wherein the array substrate further comprises a switch unit
arranged in a periphery of the array substrate and a shorting
line, the switch unit comprises a plurality of transistors, each
of the transistors comprises a control end, an input end and an
output end, each input end of the transistors connects to the
corresponding first scanning lines of the current pixel-cell
row, each output end of the transistors connects to the corre-
sponding second scanning line of the previous pixel-cell row,
the previous pixel-cell row is adjacent to the current pixel-cell
row, and each control ends of the transistors connects to the
shorting line; and

in the 2D display mode, the shorting line input the control

signals to turn on all of the transistors of the switch unit,
the scanning signals input by the corresponding first
scanning of the current pixel-cell row are simulta-
neously input to the second scanning line connected to
the output end of the corresponding transistor to turn on
the third transistor, and in the 3D display mode, the
shorting line inputs the control signals to turn of the
transistors of the switch unit.

12. The liquid crystal panel as claimed in claim 9, wherein
a dimension of the third pixel electrode is smaller than the
dimension of the first pixel electrode and the second pixel
electrode.

13. The liquid crystal panel as claimed in claim 9, wherein
the third transistor is a thin film transistor (TFT), a width/
length ratio of the third transistor is configured to be smaller
than a predetermined value such that a voltage difference
between the second pixel electrode and the third pixel elec-
trode is not zero.
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