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(54) ARRAY SUBSTRATE, LIQUID CRYSTAL DISPLAY AND DRIVING METHOD THEREOF

(57) An array substrate, a liquid crystal display and
a control method thereof are disclosed according to the
invention. The array substrate includes: multiple scan-
ning lines; multiple data lines; multiple pixel units; multiple
common lines, where each of the common lines is dis-
posed along a row of pixel units; a common voltage sup-
ply line; multiple dual-channel selection switches, where
an output terminal of each of the dual-channel selection
switches is connected to a set of common lines, two input
terminals are connected to a common voltage high level
supply line and a common voltage low level supply line

respectively, so as to selectively apply a high level or a
low level to the common lines. The control method in-
cludes: supplying power to a common line corresponding
to a scanning line before providing a scanning signal to
the scanning line, and maintaining the potential of the
common line unchanged during displaying a frame of pic-
ture; and inverting the potentials applied to the common
line during scanning for a next frame. The embodiments
of the invention avoid the problems of the delay of the
common voltage Vcom and the Vcom drift during display-
ing, and improve the displaying effect for an image.
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Description

[0001] This application claims the priority of Chinese
Patent Application No. 201210244083.X, entitled "AR-
RAY SUBSTRATE, LIQUID CRYSTAL DISPLAY AND
CONTROL METHOD THEREOF", filed with State Intel-
lectual Property Office of People’s Republic of China on
July 13, 2012, which is incorporated herein by reference
in its entirety.

FIELD OF THE INVENTION

[0002] The invention relates to the field of liquid crystal
display, and in particular to an array substrate, a liquid
crystal display and a control method thereof.

BACKGROUND OF THE INVENTION

[0003] A Liquid Crystal Display (LCD) is a widely used
flat-panel display. The LCD relatively widely applied in
the prior art is the Thin Film Transistor Liquid Crystal
Display (simply referred to as TFT-LCD). A Thin Film
Transistor (TFT) includes an amorphous-Silicon Thin
Film Transistor (a-Si TFT) and a Poly-Silicon Thin Film
Transistor (Poly-Si TFT). Furthermore, the Poly-Silicon
Thin Film Transistors includes Low Temperature Poly-
silicon (simply referred to as LTPS) TFT-LCDs and High
Temperature Poly-silicon (simply referred to as HTPS)
TFT-LCDs. Specifically, the so-called TFT-LCDs in the
prior art refer to the a-Si TFT-LCDs. The circuit diagram
of the internal structure of the TFT-LCD is shown in Figure
1, and the structure will be described as follows.
[0004] Multiple scanning lines S1 to Sm parallel to one
another and multiple data lines D1 to Dn parallel to one
another are disposed on the array substrate of the TFT-
LCD. The scanning lines are arranged to intersect with
the data lines and pixel units 110 are disposed at the
intersections of the scanning lines and the data lines to
form a pixel unit array. The pixel unit 110 includes a tran-
sistor 112 of which the gate is connected to a correspond-
ing scanning line, the source of the transistor 112 is con-
nected to a corresponding data line and the drain of the
transistor 112 is coupled to a common voltage Vcom via
a pixel element 114. Specifically, a storage capacitor 116
is generally also connected across the pixel element 114
to stabilize the voltage across the pixel element 114.
[0005] When an image is displayed by the TFT-LCD,
a scanning signal is needed to be transmitted to the scan-
ning lines so as to turn on a transistor connected to each
of the scanning lines. Then a data signal is sequentially
input to the pixel units 110, and the storage capacitor 116
will be charged upon the data signal is transmitted from
the source to the drain of transistor 112. Meanwhile, the
common voltage Vcom is applied to the other end of the
pixel element 114, since Vcom is different from the volt-
age of the drain of the transistor, the voltage difference
is formed between the two ends of the pixel element 114,
and thus the pixel element 114 is lightened.

[0006] On the array substrate of the TFT-LCD, the
common voltage is applied to the whole substrate, there-
fore, when one pixel unit is driven, it is needed to apply
the common voltage to the whole substrate simultane-
ously. That is, the load driven by the common voltage
Vcom may be all the pixel units on the array substrate,
causing the problem that the driving ability of the common
voltage Vcom is not sufficient.
[0007] In order to solve the problem, the solution ac-
cording to the prior art is shown in Figure 2. One common
line is disposed for each row of pixel units, and a common
voltage is applied to the pixel units via the common line.
The common line is connected to a corresponding scan-
ning line via a transistor 21. Here, the gate of the transistor
21 is connected to the corresponding scanning line, and
the drain of the transistor 21 is connected to the common
line, and the sources of all the transistors 21 on the array
substrate are all connected to a terminal from which the
common voltage is supplied.
[0008] During displaying an image, transistors within
a row of pixel units and the transistor 21 connected to
the corresponding common line are turned on simulta-
neously by a scanning signal, thus the common voltage
is applied to the pixel units row by row, the load for the
common voltage is reduced and the driving ability of
Vcom is improved.
[0009] However, adopting this design will affect the
quality of displaying due to the excessively short charging
time of the pixel far away from a common voltage signal
inputting end which is caused by the RC delay; and since
a common electrode line is electrified only when the row
of scanning line is turned on, the common electrode line
is in a dangling state at other times, it will be affected by
any disturbance and thus the quality of displaying will be
deteriorated.

SUMMARY OF THE INVENTION

[0010] In view of the above, the object of the present
invention is to provide an array substrate, a liquid crystal
display and a control method thereof. The problems of
the delay of the common voltage Vcom and the Vcom
drift during the displaying in the prior art are solved, and
the displaying effect of an image is improved.
[0011] In order to achieve the above object, the follow-
ing technical solutions are provided according to embod-
iments of the present invention.
[0012] An array substrate, including: a plurality of scan-
ning lines parallel to each other in a first direction; a plu-
rality of data lines parallel to each other in a second di-
rection, where the first direction intersects with the sec-
ond direction; a plurality of pixel units disposed at inter-
sections of the scanning lines and the data lines; a plu-
rality of common lines, each common line arranged along
a row of pixel units and electrically connected thereto; a
common voltage supply line having a common voltage
high level supply line and a common voltage low level
supply line; and a plurality of dual-channel selection
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switches, each dual-channel selection switch comprising
a control terminal, two input terminals and a output ter-
minal, wherein the output terminal of each of the dual-
channel selection switches is connected to a set of com-
mon lines, wherein the two input terminals of the dual-
channel selection switch are connected to the common
voltage high level supply line and the common voltage
low level supply line respectively, wherein a high level or
a low level is selectively applied to the common lines in
response to a control signal of the control terminal of the
dual-channel selection switch, and
wherein the number of the common lines comprised in
the set of common lines is less than the number of the
common lines comprised in the array substrate.
[0013] Preferably, the common voltage supply line in-
cludes a first common voltage supply line and a second
common voltage supply line, each of which includes a
first common voltage supply line and a second common
voltage supply line, each of first and second common
voltage supply lines comprising a common voltage high
level supply line and a common voltage low level supply
line; and the first common voltage supply line being con-
nected to an end of the common line through a dual-
channel selection switch, and the second common volt-
age supply line is connected to the other end the common
line through a dual-channel selection switch.
[0014] Preferably, the control signal is a clock signal.
[0015] Preferably, the set of common lines includes
only one common line.
[0016] According to the an embodiment of the present
invention, it is disclosed a liquid crystal display, which
includes: the array substrate described above, a color
film substrate disposed opposite to the array substrate;
a liquid crystal layer disposed between the array sub-
strate and the color film substrate; a gate driving circuit
connected to the scanning lines and configured to trans-
mit scanning signals through the scanning lines; a source
driving circuit connected to the data lines and configured
to transmit image data through the data lines; a control
circuit coupled to the gate driving circuit and the source
driving circuit and configured to control a normal opera-
tion of the gate driving circuit and the source driving cir-
cuit; and a switching control circuit connected to control
terminals of the dual-channel selection switches, and
configured to control connecting lines of the dual-channel
selection switches and selectively apply a high level or
a low level to the common lines through outputting a con-
trol signal.
[0017] Preferably, the switching control circuit is inte-
grated with the gate driving circuit, the source driving
circuit, or the control circuit.
[0018] Preferably, the pixel unit may include: a transis-
tor having a gate connected to the scanning line and a
source connected to the data line; a pixel element having
an end connected to the drain of the transistor and an
opposite end connected to the common line; and a stor-
age capacitor connected across the pixel element.
[0019] Preferably, the pixel unit may include: a first

transistor having a gate connected to the scanning line
and a source connected to the data line; a second tran-
sistor having a the gate coupled to the gate of the first
transistor and a source coupled to the drain of the first
transistor; a pixel element having an end connected to
the drain of the second transistor and an opposite end
connected to the common line; and a storage capacitor
connected across the pixel element.
[0020] Preferably, the transistor is an amorphous-sili-
con thin film transistor, a low temperature poly-silicon
thin film transistor, or a high temperature poly-silicon thin
film transistor.
[0021] A control method is disclosed according to an
embodiment of the invention, applied to the liquid crystal
display described above and including: supplying power
to a common line corresponding to a scanning line before
providing a scanning signal to the scanning line, wherein
the pixel units connected to the scanning line have a com-
mon potential in the case where a scanning signal is pro-
vided to the scanning line; maintaining a potential of the
common line unchanged during display of a frame of pic-
ture; and inverting a potential applied to the common line
during scanning for a next frame.
[0022] Preferably, the array substrate of the liquid crys-
tal display is provided with n scanning lines and n com-
mon lines, and during display of a frame of picture, where-
in a supplying power onset timing for an n-th common
line is one of the supplying power onset timings for an
(n-4)-th scanning line to the (n-1)-th scanning line.
[0023] Preferably, the n-th common line and the (n-
1)-th scanning line are supplied with power concurrently.
[0024] Preferably, the potentials of two common lines
adjacent to each other are opposite to each other during
display of a frame of picture.
[0025] Preferably, the supplying power for the common
lines includes: connecting the two ends of the common
line to a same potential supply line of the first common
voltage supply line and the second common voltage sup-
ply line through two dual-channel selection switches lo-
cated at the two ends of the common line; and concur-
rently supplying a power of the first common supply line
and the second common voltage supply line to the com-
mon line.
[0026] Compared with the prior art, the solutions ac-
cording to an embodiment of the invention have the fol-
lowing advantages.
[0027] The array substrate and liquid crystal display
according to the embodiments of the invention provide
the structural basis for the control process of the liquid
crystal display. The potentials of common lines can be
controlled separately via a dual-channel selection switch,
and during displaying, a common line corresponding to
a scanning line is supplied with power in advance, such
that pixel units connected to the scanning line already
have a common potential when the scanning signal is
provided to the scanning line. Therefore each pixel ele-
ment of the row of pixel elements can form a potential
difference across the pixel element immediately after a
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corresponding transistor is turned on, such that the poor
displaying effect due to the delay of the common potential
is avoided.
[0028] Furthermore, since the potentials of each row
of common lines are maintained unchanged during dis-
playing a frame of picture, that is, during the displaying,
each of the common lines is not in a floating state, thus
the crosstalk among the common lines is avoided and
the stability of the common voltage during the displaying
is guaranteed. Meanwhile, since the potentials of the
common lines are inverted with the refresh frequency of
the pictures during the displaying, the problem of liquid
crystal aging caused if the liquid crystal is controlled in
the same potential for a long time is avoided, and the
normal displaying of the display is further guaranteed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

Figure 1 is an equivalent circuit diagram of a liquid
crystal display in the prior art;

Figure 2 is an equivalent circuit diagram of another
liquid crystal display in the prior art;

Figure 3 is an equivalent circuit diagram of a pixel
unit in the prior art;

Figure 4 is an equivalent circuit diagram of a liquid
crystal display according to an embodiment of the
present invention;

Figure 5 is an equivalent circuit diagram of a liquid
crystal display according to another embodiment of
the present invention;

Figure 6 is an equivalent circuit diagram of a pixel
unit in a liquid crystal display according to an em-
bodiment of the present invention;

Figure 7 is an equivalent circuit diagram of a pixel
unit in a liquid crystal display according to another
embodiment of the present invention; and

Figure 8 and Figure 9 are schematic diagrams of
power supply modes of the common line during the
displaying of two adjacent frames in a control method
for a liquid crystal display according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0030] In order to make objects, technical solutions and
advantages of embodiments of the invention to be clear-
er, in the following the technical solutions according to
the embodiments of the invention will be clearly and fully
described in conjunction with the drawings. Apparently,

the embodiments to be described are only some of the
embodiments of the invention but not all the embodi-
ments of the invention. Any other embodiments obtained
by the skilled in the art based on the embodiments of the
invention without inventive works fall within the protective
scope of the invention.
[0031] As described in the background of the present
invention, the displaying effect of the liquid crystal display
(LCD) in the prior art is poor. The inventors research and
find that the main reason is in that there exist delay and
voltage drift during Vcom in the prior art driving a row of
pixel units. It will be described further below in conjunction
with Figure 2 and Figure 3, and Figure 3 is an internal
circuit diagram of a pixel unit in Figure 2.
[0032] After a scanning signal is input to the (Gm-1)-th
scanning line, the transistors 301 and 214 are turned on
simultaneously, and a data signal is input to the transistor
301 via the data line D1. After the transistor 301 is turned
on, a first potential is applied on one end of a pixel element
303 after a short signal transmission. After the transistor
214 is turned on, a common voltage is applied to the
source of the transistor 214 from the Vcom providing ter-
minal, and then the common voltage is transmitted to the
other end of the pixel element 303 via a transmission
line, thus a voltage difference is formed between the two
ends of the pixel element 303. During the transmission
of the signal, although both of the data signal and the
common voltage need to pass through a transistor, the
common voltage needs to be transmitted to the whole
row of the common lines shown in Figure 2 as the com-
mon voltage passes the transistor 214, but the transistor
301 only needs to transmit the data signal to the inside
of the pixel unit in which the transistor 301 is located.
That is, the load driven by the transistor 214 is much
larger than the transistor 301. Therefore the speed at
which the signal is transmitted on the common line is
inevitably slower than the speed at which the signal is
transmitted inside the pixel unit, causing a delay of the
signal on the common line and thus a delay in the dis-
playing of the pixel unit 303.
[0033] In another aspect, since the turn-on and turn-
off of the transistor 214 are also controlled by a scanning
signal, that is, after a row of scanning signals are turned
off, a corresponding common line will be in a floating
state and easy to be disturbed by the external environ-
ment such as capacity coupling; or if a voltage is applied
to other rows of scanning lines and the common lines,
the common line in the floating state is easy to be affect-
ed, thus the displaying effect is affected.
[0034] Based on this, an array substrate is disclosed
according to an embodiment of the present invention.
The array substrate includes: multiple scanning lines par-
allel to one another in a first direction; multiple data lines
parallel to one another in a second direction, where the
first direction intersects with the second direction, gen-
erally, the first direction is substantially vertical to the sec-
ond direction; multiple pixel units disposed at intersec-
tions of the scanning lines and the data lines; multiple

5 6 



EP 2 874 002 A1

5

5

10

15

20

25

30

35

40

45

50

55

common lines, each of which is disposed along and elec-
trically connected to a row of pixel units, that is, each of
which is electrically connected to one corresponding row
of pixel units; a common voltage supply line including a
common voltage high level supply line and a common
voltage low level supply line; multiple dual-channel se-
lection switches, each of which includes one control ter-
minal, two input terminals and one output terminal, where
the output terminal of each of the dual-channel selection
switches is connected to a set of common lines, the two
input terminals of the dual-channel selection switch are
connected to the common voltage high level supply line
and the common voltage low level supply line respec-
tively, such that a high level or a low level is selectively
applied to a common line through a control signal input
from the control terminal, and the number of the common
lines included in the set of common lines is less than the
number of the common lines included in the array sub-
strate.
[0035] Based on this array substrate, a liquid crystal
display with the array substrate described above is fur-
ther disclosed according to an embodiment of the present
invention. The display further includes: a color film sub-
strate disposed opposite to the array substrate and a
liquid crystal layer disposed between the array substrate
and the color film substrate; a gate driving circuit which
is connected to the multiple scanning lines and transmits
multiple scanning signals through the multiple scanning
lines; a source driving circuit which is connected to the
multiple data lines and transmits multiple pieces of image
data through the multiple data lines; a control circuit which
is coupled to the gate driving circuit and the source driving
circuit and controls the normal operations of the gate driv-
ing circuit and the source driving circuit; a switching con-
trol circuit which is connected to the control terminals of
the multiple dual-channel selection switches, controls the
connecting lines of the multiple dual-channel selection
switches and selectively applies a high level or a low level
to the common lines through outputting a control signal.
[0036] Based on the above-described structure, a con-
trol method for the above-described LCD is further dis-
closed according to an embodiment of the present inven-
tion. The method includes: supplying power to a common
line corresponding to a scanning line before providing a
scanning signal to the scanning line, such that the pixel
units connected to the scanning line have a common po-
tential if the scanning signal is provided to the scanning
line, and maintaining the common potential unchanged
during displaying a frame of picture; inverting the poten-
tial applied to the common line during scanning for a next
frame.
[0037] According to an embodiment of the present in-
vention, the common line corresponding to a scanning
line is supplied with power before a scanning signal is
provided to the scanning line, such that the pixel units
connected to the scanning line already have a common
potential if the scanning signal is provided to the scanning
line. Therefore each pixel element in the row of pixel el-

ements can form a potential difference across the pixel
element immediately after a transistor corresponding to
the pixel element is turned on, so as to avoid a poor dis-
playing effect due to the delay of the common potential.
[0038] Furthermore, since the potentials of individual
common lines are maintained unchanged during display-
ing a frame of picture, that is, each of the common lines
is not in a floating state during the whole displaying, the
crosstalk among the common lines is avoided and the
stability of the common voltage during the displaying is
guaranteed. Meanwhile, since the potentials of the com-
mon lines inverts with the refreshing frequency of the
pictures during the displaying, the problem of liquid crys-
tal aging caused if the liquid crystal is controlled in the
same potential for a long time is avoided, and the normal
displaying of the display is further guaranteed.
[0039] The above descriptions are core ideas of the
present invention. In the following the technical solutions
according to embodiments of the present invention will
be clearly, fully described in conjunction with the append-
ed drawings of the embodiments. Apparently, the de-
scribed embodiments are only some of but not all the
embodiments of the present invention. All other embod-
iments obtained by the skilled in the art based on the
embodiments of the present invention without an inven-
tive work fall within the protection scope of the present
invention.
[0040] A circuit diagram of an array substrate disclosed
according to an embodiment of the present invention is
shown in Figure 4. In this embodiment, the circuit diagram
of the array substrate according to the embodiment of
the present invention will be explained by only taking an
array substrate driven by a single gate as an example.
The array substrate includes:

multiple scanning lines G1 to Gn parallel to one an-
other in a first direction, multiple data lines D1 to Dm
parallel to one another in a second direction, where
the first direction is substantially vertical to the sec-
ond direction; multiple pixel units 40 disposed at in-
tersections of the scanning lines and the data lines;
multiple common lines Com1 to Comn disposed
along the pixel units, where one common line is dis-
posed along a row of pixel units, and for the array
substrate driven by a single gate, that is, one com-
mon line is disposed along one scanning line; a com-
mon voltage supply line including a common voltage
high level supply line VcomH and a common voltage
low level supply line VcomL, both of which supply a
common voltage to the common lines of the entire
substrate;

multiple dual-channel selection switches K1 to Kn,
each of which includes one control terminal "a", two
input terminals being "a" first input terminal "b1" and
a second input terminal "b2" respectively, and one
output terminal "c", where the output terminal "c" of
each of dual-channel selection switches is connect-
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ed to a set of common lines, and the two input ter-
minals "b1" and "b2" being connected to the common
voltage high level supply line VcomH and the com-
mon voltage low level supply line VcomL respective-
ly, such that a high level or a low level is selectively
input to the common line through a control signal
input from the control terminal "a". The control signal
is preferably a clock signal in this embodiment, and
the common lines are connected to different lines at
different time.

[0041] It is to be noted that a set of common lines con-
nected to a same dual-channel selection switch includes
at least one common line, and the number of the common
lines in the set of common lines is less than the number
of the common lines included in the array substrate. Spe-
cifically, if a set of common lines include only one com-
mon line, the connecting way in this case is shown in
Figure 4; and if a set of common lines include at least
two common lines, that is, at least two common lines are
connected to a same dual-channel selection switch, on
this case, the common lines connected to the same dual-
channel selection switch may be multiple common lines
adjacent to one another, may also be common lines that
are not adjacent to one another, or may include common
lines adjacent to one another and common lines alternate
with each other.
[0042] Taking two common lines being connected to a
same dual-channel selection switch K1 as an example.
If the common lines adjacent to one another are connect-
ed to K1, the two common lines connected to K1 may be
Com1 and Com2, else if the common lines that are al-
ternate with each other and are connected to K1, the two
common lines connected to K1 maybe Com1 and Com3.
[0043] Preferably, the common lines included in a set
of common lines are not adjacent to one another in this
embodiment. More preferably, the number of the com-
mon lines included in a set of common lines is not greater
than 4. More preferably, a set of common lines includes
only one common line. The following embodiments will
be explained by only taking one common line being con-
nected to one dual-channel selection switch as an exam-
ple.
[0044] If one common line is connected to one dual-
channel selection switch, the dual-channel selection
switch K1 is taken as an example. The first input terminal
"b"1 of K1 is connected to VcomH, the second input ter-
minal "b2" of K1 is connected to VcomL, the output ter-
minal "c" of K1 is connected to Com1, and the control
terminal "a" of K1 is connected to the switching control
circuit 41 which may transmit a clock signal. The switch-
ing control circuit may be integrated with the gate driving
circuit, may also be integrated with the source driving
circuit, or may be integrated with a control circuit of the
entire array substrate which is generally manufactured
on a control chip. In Figure 4, the explanation is per-
formed by only taking the switching control circuit 41 be-
ing integrated with the gate driving circuit as an example.

[0045] As shown in Figure 5, according to other em-
bodiments of the present invention, in order to further
improve the driving capability of the common voltage, the
common voltage supply lines are provided on both ends
of a row of pixels, that is, the common voltage supply line
includes a first common voltage supply lines 51 and a
second common voltage supply lines 52 respectively,
and each of them includes a common voltage high level
supply line VcomH and a common voltage low level sup-
ply line VcomL. Herein, the first common voltage supply
line 51 is connected to one end of the common line
through a dual-channel selection switch and the second
common voltage supply line 52 is connected to the other
end of the common line through a dual-channel selection
switch.
[0046] In other words, two dual-channel selection
switches are disposed on each set of common lines, the
two dual-channel selection switches are disposed on the
two ends of the common line respectively, and every input
terminal of each of the dual-channel selection switches
is connected to a common voltage supply line. If the com-
mon voltage is applied to common lines, the common
voltage is applied to a set of common lines by the two
common voltage supply lines on the two ends of the set
of common lines simultaneously, such that the capability
of the common voltage for driving loads is improved.
Herein, a set of common lines include at least one com-
mon line, and in Figure 4 and Figure 5, the explanation
is performed by taking a set of common lines including
one common line as an example.
[0047] It is to be noted that the voltages applied to a
same common line by the two common voltage supply
line on the two ends of the common line at the same time
are the same, that is, the control signals applied to the
two dual-channel selection switches respectively on the
two ends of the common line must be the same. Prefer-
ably, the two dual-channel selection switches respective-
ly on the two ends of the common line may be controlled
by a same switching control circuit.
[0048] Based on the array substrates disclosed ac-
cording to the above embodiments, a LCD is disclosed
according to another embodiment of the present inven-
tion. The LCD includes:
[0049] the array substrate described in the above em-
bodiments, a color film substrate disposed opposite to
the array substrate and a liquid crystal layer disposed
between the array substrate and the color film substrate;
a gate driving circuit which is connected to the multiple
scanning lines and transmits multiple scanning signals
through the multiple scanning lines so as to control the
turn-on and turn-off of a transistor in a corresponding
pixel unit; a source driving circuit which is connected to
the multiple data lines and transmits multiple pieces of
image data through the multiple data lines; a control cir-
cuit which is coupled to the gate driving circuit and the
source driving circuit and controls the normal operations
of the gate driving circuit and the source driving circuit;
a switching control circuit which is connected to the con-
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trol terminals of the multiple dual-channel selection
switches, controls the connecting lines of the multiple
dual-channel selection switches and selectively inputs a
high level or a low level to the common lines through
outputting a control signal.
[0050] As described in the above embodiments, the
switching control circuit may be integrated with the gate
driving circuit in a same chip, may also be integrated with
the source driving circuit in a same chip, or may be inte-
grated with the control circuit in a same chip. Preferably,
the switching control circuit may be integrated with the
gate driving circuit in this embodiment.
[0051] The LCD in this embodiment may preferably be
an LCD controlled by a single gate. As shown in Figure
6, taking a pixel unit formed at the intersection of G1 with
D1 as an example, the pixel unit includes: a transistor
601 of which the gate is connected to the scanning line
G1 and the source is connected to the data line D1; a
pixel element 602 of which one end is connected to the
drain of the transistor 601 and the other end is connected
to a common line Com1; and a storage capacitor 603
connected across the pixel element 602.
[0052] In other embodiments, the LCD may also be an
LCD controlled by a dual-gate. As shown in Figure 7,
taking a pixel unit formed at the intersection of G1 with
D1 as an example, the pixel unit includes: a first transistor
701 of which the gate is connected to the scanning line
G1 and the source is connected to the data line D1; a
second transistor 702, the gate of the second transistor
702 being coupled to the gate of the first transistor 701,
that is, the gates of the first transistor 701 and the second
transistor 702 being connected to the same scanning line
G1, and the source of the second transistor 702 being
connected to the drain of the first transistor 701; a pixel
element 703 of which one end is connected to the drain
of the second transistor 702 and the other end is con-
nected to a common line Com1; and a storage capacitor
704 connected across the pixel element 703.
[0053] Herein, regardless of that an LCD is controlled
by a single gate or a dual-gate, the transistors included
in the pixel units, that is, the transistor 601 in Figure 6,
the first transistor 701 and the second transistor 702 in
Figure 7 may be an a-Si TFT (amorphous-silicon thin film
transistor), or a LTPS (low temperature poly-Silicon thin
film) transistor or a HTPS (high temperature poly-silicon
thin film) transistor.
[0054] The above-described pixel element may in-
clude a pixel electrode in the pixel area and liquid crystal
molecules in the control area of the corresponding pixel
electrode. The LCD in this embodiment may preferably
be a LCD of a flat panel electric field mode in which the
common lines are manufactured on the array substrate,
and may include LCDs of IPS, FFS and AFFS driving
modes.
[0055] There are two formation modes of the storage
capacitor in this embodiment. One mode is that a storage
capacitor is formed by one of a row of pixel electrodes
overlapping with a common line corresponding to the row

of pixel electrodes, and the other mode is that a storage
capacitor is formed by one of a row of the pixel electrodes
overlapping with both of a scanning line corresponding
to the last row of pixel electrodes and a common line
corresponding to the current row of pixel electrodes.
[0056] Based on the above structure, a control method
for an LCD is disclosed according to another embodiment
of the present invention. The control method is applied
to the LCD described in the above embodiments, and
the control method includes:

Step 1: supplying power to a common line corre-
sponding to a scanning line before providing a scan-
ning signal to the scanning line, such that the pixel
units connected to the scanning line have a common
potential if a scanning signal is provided to the scan-
ning line, and maintaining the potential of the com-
mon line unchanged during displaying a frame of pic-
ture.

[0057] In other words, the common line connected to
a pixel unit to be turned on is charged in advance to guar-
antee that the common voltage has been applied on one
end of the pixel element when the transistor in the pixel
unit is turned on. Therefore the row of pixel elements may
form potential differences across the pixel elements im-
mediately after the corresponding transistors are turned
on, so as to avoid the delay of the common voltage.
[0058] Further, since the potential of each of the com-
mon lines is maintained unchanged during displaying one
frame of pictures, that is, during the displaying, each of
common lines is not in a floating state. In other words,
during displaying a frame of picture, the potential of each
common line is stable and the potential does not change,
thus the crosstalk among the common lines of individual
rows is avoided and the stability of the common voltage
during the displaying is guaranteed.
[0059] Step 2: inverting the potentials applied to the
common lines during scanning for the next frame.
[0060] Since the potentials of the common lines inverts
with the refresh frequency of the pictures during the dis-
playing, the problem of liquid crystal aging caused if the
liquid crystal is controlled in the same potential for a long
time is avoided, and the normal displaying of the display
is further guaranteed.
[0061] Theoretically, in order to avoid the delay of the
common voltage, it only needs to apply the common volt-
age to one end of each of the pixel elements before the
transistors in each row of pixel units is turned on. In other
words, all the common lines on the entire array substrate
can be charged in advance and the potentials of the com-
mon lines can be absolutely the same. But in this em-
bodiment, in order to avoid that the load on the common
voltage supplying terminal is excessively large which
may cause the charging time of the common lines to ex-
cessively long, it is preferred that only some of common
lines may be charged at the same time. It is more pre-
ferred that 1 to 4 common lines may be charged simul-
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taneously. It is more preferred that one dual-channel se-
lection switch is connected to only one common line, that
is, only one common line is charged at the same time,
as shown in Figure 4 and Figure 5.
[0062] Furthermore, in order to avoid that the charging
of a common line is not synchronized with the charging
of a scanning line, that is, during the charging of a scan-
ning line, it begins to charge a common line, which may
cause the crosstalk among the lines. Therefore, in the
embodiment, it is preferred that the charging onset timing
of the common line is the same as the onset timing of
supplying a scanning signal to a scanning line, that is, it
begins to supply power to the common line and the scan-
ning line simultaneously, herein, the common line is not
in the row corresponding to the scanning line.
[0063] For example, in this embodiment, in the case
where the number of the scanning lines is the same as
number of the common lines, that is, there are n scanning
lines and n common lines on the array substrate of the
LCD. Preferably, during displaying a frame of picture, the
supplying power onset timing for the n-th common line
is the supplying power onset timing for the (n-4)-th to the
(n-1)-th scanning lines. It is more preferred that the n-th
common line and the (n-1)-th scanning line are supplied
with power simultaneously. As shown in Figure 8 and
Figure 9, the control signal received by the dual-channel
selection switch K2 is synchronized with the scanning
signal received by the scanning line G1, the control signal
received by the dual-channel selection switch K3 is syn-
chronized with the scanning signal received by the scan-
ning line G2, and so on, thus the charging time of Com2
is the same as the charging time of the pixel unit con-
nected to G1, the charging time of Com3 is the same as
the charging time of the pixel unit connected to G2, and
so on.
[0064] Theoretically, the potentials for charging all the
common lines on the array substrate during displaying a
frame of picture may be the same, and the potentials of
the common lines are inverted during scanning for the
next frame. In this embodiment, in order to further reduce
the load of the common voltage supplying terminal, it is
preferred that some of common lines are supplied with
a high potential and other common lines are supplied
with a low potential. In this embodiment, it is more pre-
ferred that the potentials of two adjacent common lines
are contrary to each other during displaying a frame of
picture as shown in Figure 8, and a potential contrary to
that of the last frame is applied to the common lines during
the scanning for the next frame as shown in Figure 9.
[0065] Another control method for an LCD is disclosed
according to another embodiment of the present inven-
tion. The control method is applied to the LCD with two
common voltage supply lines. In this embodiment, the
specific way for supplying power to the common lines is:
at the same time, the two ends of one common line are
connected to a same potential supply line of the first com-
mon voltage supply line and the second common voltage
supply line respectively via the two dual-channel selec-

tion switches located at the two ends of the common line,
and the common line is supplied with power by the first
common voltage supply line and the second common
voltage supply line simultaneously, thus the capability of
the common voltage supplying terminal for driving the
common line is further improved and the driving time of
the common line is further shortened.
[0066] According to the description for the disclosed
embodiments, those skilled in the art may implement or
use the invention. A number of modifications to those
embodiments will be apparent to those skilled in the art,
and the general principles defined herein may be realized
in other embodiments without departing from the scope
or spirit of the invention. Therefore, the invention is not
limited to the embodiments shown herein, and is subject
to the maximum range according to the principles and
the novel characteristics.

Claims

1. An array substrate, comprising:

a plurality of scanning lines parallel to each other
in a first direction;
a plurality of data lines parallel to each other in
a second direction, wherein the first direction in-
tersects with the second direction;
a plurality of pixel units disposed at intersections
of the scanning lines and the data lines;
a plurality of common lines, each common line
arranged along a row of pixel units and electri-
cally connected thereto;
a common voltage supply line having a common
voltage high level supply line and a common
voltage low level supply line; and
a plurality of dual-channel selection switches,
each dual-channel selection switch comprising
a control terminal, two input terminals and an
output terminal,
wherein the output terminal of each of the dual-
channel selection switches is connected to a set
of common lines,
wherein the two input terminals of the dual-chan-
nel selection switch are connected to the com-
mon voltage high level supply line and the com-
mon voltage low level supply line respectively,
wherein a high level or a low level is selectively
applied to the common lines in response to a
control signal of the control terminal of the dual-
channel selection switch, and
wherein the number of the common lines com-
prised in the set of common lines is less than
the number of the common lines comprised in
the array substrate.

2. The array substrate according to claim 1, wherein
the common voltage supply line comprises a first
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common voltage supply line and a second common
voltage supply line, each of first and second common
voltage supply lines comprising a common voltage
high level supply line and a common voltage low level
supply line; and the first common voltage supply line
being connected to an end of the common line
through a dual-channel selection switch, and the
second common voltage supply line is connected to
the other end the common line through a dual-chan-
nel selection switch.

3. The array substrate according to claim 1, wherein
the control signal is a clock signal.

4. The array substrate according to claim 2, wherein
the control signal is a clock signal.

5. The array substrate according to claim 3, wherein
the set of common lines comprises only one common
line.

6. A liquid crystal display, comprising:

the array substrate according to claim 1;
a color film substrate disposed opposite to the
array substrate;
a liquid crystal layer disposed between the array
substrate and the color film substrate;
a gate driving circuit connected to the scanning
lines and configured to transmit scanning sig-
nals through the scanning lines;
a source driving circuit connected to the data
lines and configured to transmit image data
through the data lines;
a control circuit coupled to the gate driving circuit
and the source driving circuit and configured to
control a normal operation of the gate driving
circuit and the source driving circuit; and
a switching control circuit connected to control
terminals of the dual-channel selection switch-
es, and configured to control connecting lines of
the dual-channel selection switches and selec-
tively apply a high level or a low level to the com-
mon lines through outputting a control signal.

7. The liquid crystal display according to claim 6,
wherein the switching control circuit is integrated with
the gate driving circuit, the source driving circuit, or
the control circuit.

8. The liquid crystal display according to claim 6,
wherein the pixel unit comprises:

a transistor having a gate connected to the scan-
ning line and a source connected to the data line;
a pixel element having an end connected to the
drain of the transistor and an opposite end con-
nected to the common line; and

a storage capacitor connected across the pixel
element.

9. The liquid crystal display according to claim 6,
wherein the pixel unit comprises:

a first transistor having a gate connected to the
scanning line and a source connected to the da-
ta line;
a second transistor having a gate coupled to the
gate of the first transistor and a source coupled
to the drain of the first transistor;
a pixel element having an end connected to the
drain of the second transistor and an opposite
end connected to the common line; and
a storage capacitor connected across the pixel
element.

10. The liquid crystal display according to claim 8,
wherein the transistor is an amorphous-silicon thin
film transistor, a low temperature poly-silicon thin film
transistor, or a high temperature poly-silicon thin film
transistor.

11. The liquid crystal display according to claim 9,
wherein the transistor is an amorphous-silicon thin
film transistor, a low temperature poly-silicon thin film
transistor, or a high temperature poly-silicon thin film
transistor.

12. A control method for a liquid crystal display, which
is applied to the liquid crystal display according to
claim 6, the control method comprising:

supplying power to a common line correspond-
ing to a scanning line before providing a scan-
ning signal to the scanning line, wherein the pixel
units connected to the scanning line have a com-
mon potential in the case where a scanning sig-
nal is provided to the scanning line;
maintaining a potential of the common line un-
changed during display of a frame of picture; and
inverting a potential applied to the common line
during scanning for a next frame.

13. The control method according to claim 12, wherein
the array substrate of the liquid crystal display is pro-
vided with n scanning lines and n common lines, and
during display of a frame of picture, wherein a sup-
plying power onset timing for an n-th common line
is one of the supplying power onset timings for an
(n-4)-th scanning line to the (n-1)-th scanning line.

14. The control method according to claim 13, wherein
the n-th common line and the (n-1)-th scanning line
are supplied with power concurrently.

15. The control method according to claim 14, wherein
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the potentials of two common lines adjacent to each
other are opposite to each other during display of a
frame of picture.

16. The control method according to claim 12, wherein
supplying power to a common line comprises:

connecting the two ends of the common line to
a same potential supply line of the first common
voltage supply line and the second common volt-
age supply line through two dual-channel selec-
tion switches located at the two ends of the com-
mon line; and
concurrently supplying a power of the first com-
mon supply line and the second common volt-
age supply line to the common line.
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