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(57) ABSTRACT

Related to is an array substrate, a liquid crystal display
panel, and a driving method for the liquid crystal display
panel. The array substrate includes a plurality of pixel units,
each of which includes a main-area electrode, a sub-area
electrode and a sharing capacitor, wherein a control terminal
of a sharing control switch which connects the sharing
capacitor with the sub-area electrode is connected, via a
control switch, to a scan line correlated with an N” pixel unit
which is arranged in a scanning direction and counted from
the present pixel unit. The control switch is configured to be
turned on in a two-dimensional scanning mode when at least
there is a scan signal on the scan line, and to be turned off
in a three-dimensional scan mode when at least there is the
scan signal on the scan line.

16 Claims, 5 Drawing Sheets
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ARRAY SUBSTRATE, LIQUID CRYSTAL
DISPLAY PANEL AND METHOD FOR
DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present disclosure claims benefit of Chinese patent
application CN 201410655348 4, filed on Nov. 17, 2014,
and entitled “ARRAY SUBSTRATE, LIQUID CRYSTAL
DISPLAY PANEL AND METHOD FOR DRIVING THE
SAME,” the entire disclosure of which is hereby incorpo-
rated by reference.

FIELD OF THE INVENTION

The present disclosure relates to liquid crystal display
technology, and particularly to an array substrate and a
liquid crystal display panel that are capable of eliminating
the luminance difference between the left and right eyes as
well as a method for driving the liquid crystal display.

BACKGROUND OF THE INVENTION

Compared to the conventional two-dimensional plane
display technology, the three-dimensional imaging technol-
ogy provides more vivid three-dimensional images, and
therefore has become the mainstream of development in
display technology. So far, liquid crystal display devices
(LCDs) have become majority configurations for various
industries and even home entertainment displays because of
such advantages thereof as light and handy appearances, low
power consumption, radiation-free attribute. Accordingly,
three-dimensional imaging LCDs which are developed
based on the original two-dimensional display technology
have become a new hot spot to be developed.

The common three-dimensional imaging technology is
currently shutter glasses technology. This technology uses a
time-division effect, so that left-eye and right-eye lenses of
three-dimensional glasses are alternatively switched on in
turn. When the right-eye lens is on, the liquid crystal display
device outputs an image to be supplied to the right-eye; and
when the left-eye lens is on, the LCD outputs an image to be
supplied to the left eye. Then, an image viewer, based on the
angle difference between viewing angles of the left and right
eyes, may synthesize the left-eye and right-eye images in
his/her brain to produce a three-dimensional image with
depth of field and hierarchical perception.

In the liquid crystal display device, the liquid crystal
molecules are generally driven to rotate by alternating
current, and the rotation angle of the liquid crystal molecules
is changed to enable image display of different gray scales.
The reason for such a driving manner is that in case direct
current were used to rotate the liquid crystal molecules,
mobile ions inside the liquid crystal molecules would move
in the same direction, so that an electric field would be
generated and thus interfere the rotating direction of the
liquid crystal molecules. That is, residual direct current
would appear. Typically, to avoid the quality of image
display being affected by residual direct current, a voltage
exerted on a pixel electrode of a pixel unit is changed
periodically in the liquid crystal display through switch
between the positive polarity and the negative polarity of a
data signal of image information. However, for the three-
dimensional liquid display crystal panel which co-works
with the shutter glasses, if a polarity reversion driving
method in terms of single-frame is used to switch between
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the negative polarity and the positive polarity of the data
signal of image information, then residual charge would
appear which is similar to the residual direct current, causing
a three-dimensional image sticking (IS).

Tt is assumed that there is a liquid crystal display device
of 256 gray scales, in which a bright screen pervious to light
(a white picture with 255 gray scales) is marked as 1.255,
while an opaque, dark screen (a black screen with 0 gray
scales) is denoted as 1.0. Positive and negative driving
voltages for the white screen are 7 V and 5 V respectively,
and for the black screen, the positive and negative driving
voltages are 1 V and 11V respectively. A common electrode
voltage is 6 V. Then, with respect to a certain pixel electrode
in the panel, Table I, as shown in FIG. 4, shows changes of
a voltage exerted on the pixel electrode and its voltage
difference from the common electrode.

It can be seen from Table I, as shown in FIG. 4, that, in
this case, the difference of voltages of the pixel electrode
relative to the voltage of the common electrode switches
over 1 V and 5 V. That is, a voltage acting on the liquid
crystal during a positive polarity driving period is 1 V; and
a voltage exerted thereon during a negative polarity driving
period is 5 V. As the voltages exerted on the liquid crystal
during the positive and negative polarity driving periods
differ considerably and both present as positive, they cannot
cancel each other out, such that the residual charge which is
similar to the residual direct current would occur after a long
time operation. This leads to a three-dimensional image
sticking.

To avoid a three-dimensional image sticking, in the prior
art, a polarity reversion driving method in terms of double-
frame is used for switching between positive polarity and
negative polarity of the data signal of image information. In
this driving method, since the polarity of the data signal is
switched over every two frames, the voltage of the pixel
electrode and its difference from the common electrode
respectively vary as shown in Table 11, as shown in FIG. 5.

According to Table 11 in FIG. 5, the voltage difference of
the pixel electrode relative to the common electrode, under
this situation, repeatedly switches in the cycle of 1 V—-5
V—-1 V—5V. That is, during the positive polarity driving
period, voltages applied to the liquid crystal are 1 V and -5
V; and during the negative polarity voltage driving period,
the voltages are -1 V and 5 V. The voltage difference of the
pixel electrode relative to the common electrode during the
positive polarity driving period may counteract that of the
pixel electrode relative to the common electrode during the
negative polarity driving period, so that the image sticking
is eliminated. However, this further brings about uneven
luminance between the left and right eyes. Such a problem
is more conspicuous especially for the liquid crystal display
panel which uses charge-sharing technique (LCS) to elimi-
nate the color shift. The reason for the uneven luminance is
that, in the liquid crystal display panel, in order to eliminate
the color shift due to a large viewing angle, the pixel
electrode of the pixel unit is typically divided into two
portions, i.e. a main area (Main) and a sub area (Sub), and
provided with a sharing capacitor, such that the charge at the
main and sub areas is re-distributed, under the control of a
control signal, to change the voltages of the main and sub
areas. Since the charge sharing capacitor has a capability of
charge storage, on the one hand, a new frame of image could
be brighter, due to the charge accumulation effect, when the
charge obtained by the sharing capacitor during the new
frame of image may have the same polarity as the charge
stored during the previous frame. On the other hand, when
the charge obtained by the sharing capacitor during the new
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frame of image presents opposite polarity against the charge
stored in the previous frame, the new frame of image could
be darker because of charge counteraction. Therefore, under
the same input data signal (e.g., an input signal [.255 as
shown in Table III, as shown in FIG. 6), the luminance of an
image for the left-eye is always weaker than the luminance
of an image for the right-eye when output by the liquid
crystal display panel is based on the polarity reversion
driving method in terms of double-frame.

In response to these problems mentioned above, provided
by the present disclosure is, through repeated experiments
and research, an array substrate and a liquid crystal display
panel that are capable of eliminating the luminance differ-
ence between the left and right eyes. and a method for
driving the liquid crystal display.

SUMMARY OF THE INVENTION

For these technical problems described above, the objec-
tive of the present disclosure is to provide a new array
substrate and a liquid crystal display panel, and a method for
driving the liquid crystal display panel. The array substrate
and the liquid crystal display panel are not only able to
overcome, under a two-dimensional scanning mode, the
color shift due to a large viewing angle, but also to eliminate
the luminance difference between the left and right eyes
under a three-dimensional scanning mode.

Provided in the present disclosure is an array substrate,
comprising:

a plurality of scan lines and a plurality of data lines; and

a plurality of pixel units arranged in an array formed by
the plurality of scan lines and the plurality of data lines in a
staggered manner, wherein each of the pixel units correlates
with one of the scan lines and one of the data lines, and
comprises:

a main-area electrode connected to a related data line via

a main-area control switch, a control terminal of which
switch is connected to a related scan line, such that the
main-area electrode has, when there is a scan signal on
the scan line, a main-area voltage by receiving a data
signal from the data line;

a sub-area electrode connected to a related data line via a
sub-area control switch, a control terminal of which
switch is connected to a related scan line, such that the
sub-area electrode has, when there is the scan signal on
the scan line, a sub-area voltage by receiving the data
signal from the data line; and

a sharing capacitor connected to the sub-area electrode via
a sharing control switch, wherein a control terminal of
the sharing control switch is connected, via a control
switch, to a scan line correlated with an N pixel unit
which is arranged in a scanning direction and counted
from the present pixel unit,

wherein said control switch is configured, according to a
received control signal, to be turned on under a two-
dimensional scanning mode when at least there is the
scan signal on the scan line to which the control switch
is connected such that a charge sharing effect is
enabled, and to be turned off under a three-dimensional
scanning mode when at least the scan signal is on the
scan line to which the control switch is connected such
that the charge sharing effect is disabled.

According to an embodiment of the present disclosure, in
the scanning direction, the control switches correlated with
the pixel units in terms of every N-1 scan lines are config-
ured as one set, wherein the control terminals of odd-
numbered sets of control switches are connected to a first
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switch-control line to receive a first switch-control signal,
under the action of which the control switches are turned on
or turned off, and the control terminals of even-numbered
sets of control switches are connected to a second switch-
control line to receive a second switch-control signal, under
the action of which the control switches are all turned on or
turned off, wherein

under the two-dimensional scanning mode, both the first
switch-control signal and the second switch-control signal
are continuous, high-level signals; and

under the three-dimensional scanning mode, the first
switch-control signal and the second switch-control signal
are signals which are synchronized with one another but
with inverse phases, i.e., a pulse train in terms of odd
sequence and a pulse train in terms of even sequence
respectively, a pulse width of which is equal to (N-1) times
the duration of the scan signal.

According to another embodiment of the present disclo-
sure, the control terminals of the control switches correlated
with the pixel units to which the odd-numbered scan lines
are related are connected in parallel to the first switch-
control line to receive the first switch-control signal, under
the action of which the control switches are thus turned on
or turned off. The control terminals of the control switches
correlated with the pixel units to which the even-numbered
scan lines are related are connected in parallel to the second
switch-control line to receive the second switch-control
signal, under the action of which the control switches are
thus turned on or off, wherein

under the two-dimensional scanning mode, both the first
switch-control signal and the second switch-control signal
are continuous, high-level signals; and

under the three-dimensional scanning mode, the first
switch-control signal and the second switch-control signal
are signals of pulse sequence which are synchronized with
one another but with inverse phases, a pulse width of which
is equal to the time length of the scan signal, and meanwhile,

if N is an odd number, then the first switch-control signal
is a pulse train in terms of even sequence, and if N is an
even, the first switch-control signal is a pulse train in terms
of odd sequence.

According to an embodiment of the present disclosure,
the array substrate is further provided with auxiliary lines
with each matching one of the scan lines, by means of an
auxiliary line the control terminal of the sharing control
switch in each of the pixel units being connected to its
related control switch.

According to an embodiment of the present disclosure,
the control switch may be arranged at a fan-out area.

According to an embodiment of the present disclosure,
the main-area control switch, the sub-area control switch,
the sharing control switch and the control switch each are
thin film transistors.

In addition, the present disclosure further provides a
liquid crystal display panel, comprising:

the array substrate described above, a color filter sub-
strate, and a liquid crystal layer between the array substrate
and the color filter substrate.

In addition, the present disclosure also provides a method
for driving the above liquid crystal display panel, including
steps for driving two-dimensional scanning and steps for
driving three-dimensional scanning, wherein

the steps for driving the two-dimensional scanning com-
prise:

sequentially inputting, in a scanning direction, a scan

signal to each scan line;
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turning on, when the scan line has a scan signal, a
main-area control switch and a sub-area control switch
in a pixel unit to which the scan line is related, so that
amain-area electrode and a sub-area electrode have an
identical voltage under the action of a data signal on a
data line; and turning on, at the same time, a control
switch connected to the scan line to turn on a sharing
control switch connected to the control switch, so that
a charge-sharing effect is enabled in the pixel unit
where the sharing control switch is located; and

the steps for driving the three-dimensional scanning com-
prise:

sequentially inputting, in a scanning direction, a scan
signal to each scan line;

turning on, when the scan line has a scan signal, the
main-area control switch and the sub-area control
switch in the pixel unit to which the scan line is related,
so that the main-area electrode and the sub-area elec-
trode have an identical voltage under the action of a
data signal on a data line; and turning off, at the same
time, the control switch connected to the scan line.

According to one embodiment of the present disclosure,
in the scanning direction, the control switches correlated
with the pixel units in terms of every N-1 scan lines are
configured as one set, and the control switches of odd-
numbered sets are applied with the first switch-control signal
and the control switches of even-numbered sets are applied
with the second switch-control signal, wherein

under the two-dimensional scanning mode, both the first
switch-control signal and the second switch-control signal
are continuous, high-level signals; and

under the three-dimensional scanning mode, the first
switch-control signal and the second switch-control signal
are signals which are synchronized with one another but
with inverse phases, i.e., a pulse train in terms of odd
sequence and a pulse train in terms of even sequence
respectively, a pulse width of which is equal to (N-1) times
the time length of the scan signal.

According to a further embodiment of the present disclo-
sure, the control terminals of the control switches correlated
with the pixel units to which the odd-numbered scan lines
are related are applied with the first switch-control signal,
and the control terminals of the control switches correlated
with the pixel units to which the even-numbered scan lines
are related are applied with the second switch-control signal,
wherein

under the two-dimensional scanning mode, both the first
switch-control signal and the second switch-control signal
are continuous, high-level signals; and

under the three-dimensional scanning mode, the first
switch-control signal and the second switch-control signal
are signals of pulse sequence which are synchronized with
one another but with inverse phases, a pulse width of which
is equal to the time length of the scan signal, and meanwhile,

if N is an odd number, then the first switch-control signal
is a pulse train in terms of even sequence, and if N is an even
number, the first switch-control signal is a pulse train in
terms of odd sequence.

Other features and advantages of the present disclosure
will be set forth in the following explanation, and part of
these will be more apparent from the specifications, or may
be understood by implementing the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial equivalent circuit diagram of an array
substrate according to the present disclosure;
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FIG. 2A is a diagram of a timing control signal under a
two-dimensional scanning mode according to a first embodi-
ment of the present disclosure;

FIG. 2B a diagram of a timing control signal under a
three-dimensional scanning mode according to the first
embodiment of the present disclosure;

FIG. 3A is a diagram of a timing control signal under a
two-dimensional scanning mode according to a second
embodiment of the present disclosure;

FIG. 3B is a diagram of a timing control signal under a
three-dimensional scanning mode according to the second
embodiment of the present disclosure embodiment when N
is an odd number;

FIG. 3C is a diagram of the timing control signal under the
three-dimensional scanning mode according to the second
embodiment of the present disclosure embodiment when N
is an even number;

FIG. 4 is Table I and shows changes of a voltage exerted
on the pixel electrode and its voltage difference from the
common electrode;

FIG. § is Table II and shows the voltage of the pixel
electrode and its difference from the common electrode; and

FIG. 6 is Table III and shows the condition under an input
signal L.255.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

To achieve the above objective, the present disclosure
provides a new array substrate, and a liquid crystal display
panel and a driving method for the liquid crystal display,
wherein the array substrate comprises:

a plurality of scan lines and a plurality of data lines; and

a plurality of pixel units arranged in an array formed by
the plurality of scan lines and the plurality of data lines in a
staggered manner, wherein each of the pixel units correlates
with a scan line and a data line and comprises:

a main-area electrode connected to a related data line via

a main-area control switch, a control terminal of which
switch 1s connected to a related scan line, such that the
main-area electrode may have, when there is a scan
signal on the scan line, a main-area voltage by receiv-
ing a data signal from the data line;

a sub-area electrode connected to a related data line via a
sub-area control switch, a control terminal of which
switch 1s connected to a related scan line, such that the
sub-area electrode may have, when there is said scan
signal on the scan line, a sub-area voltage by receiving
the data signal from the data line; and

a sharing capacitor connected to the sub-area electrode via
a sharing control switch, wherein a control terminal of
the sharing control switch is connected, via a control
switch, to a scan line correlated with an N* pixel unit
which is arranged in a scanning direction and counted
from the present pixel unit,

wherein the control switch is configured, according to a
received control signal, to be turned on under a two-
dimensional scanning mode when at least there is a
scan signal on the scan line to which the control switch
is connected such that charge sharing effect is enabled,
and to be turned off under a three-dimensional scanning
mode when at least a scan signal is on the scan line to
which the control switch is connected such that charge
sharing effect is disabled.

To make the objective and technical solution of the

present disclosure as well as the technical effect to be
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achieved more clearly, the present disclosure will be further
described in detail in conjunction with the specific embodi-
ments and drawings below.

Embodiment I

FIG. 1 is a partial equivalent circuit diagram of the array
substrate provided according to the present disclosure. The
array substrate includes an image display area AA and a
fan-out area (not shown). In this case, the image display area
AA includes a plurality of common electrodes, a plurality of
scan lines, a plurality of data lines, and a plurality of pixel
units arranged in a pixel array formed by the plurality of
scan lines and the plurality of data lines in a staggered
manner. Each of the pixel units has the same structure which
corresponds to one scan line and one data line, and com-
prises a main-area electrode (Main), a sub-area electrode
(Sub) and a charge sharing capacitor Cshare for sharing of
charge. An example is taken below from a pixel unit P,,,
which is related to a first scan line Gate_1 and an M data
line Data_M, such that the structure of the pixel unit in the
array substrate according to the present disclosure may be
described in detail.

The main-area electrode (Main) is provided with a main-
area control switch TFT A. The main-area control switch
TET_A has a first terminal connected to the related data line
Data_M, a second terminal connected to the main-area
electrode, and a control terminal connected to the related
scan line Gate_1. When the control terminal of the main-
area control switch TFT_A receives a scan signal from a
scan driving circuit via the scan line Gate_1, the first and
second terminals of the main-area control switch TFT-A are
turned on, so that a data signal of the data line Data_M
generated from a data driving circuit is transmitted to the
main-area electrode. At the same time, under the action of
the data signal, a main-area liquid crystal capacitor Clc_A
formed via coupling of the main-area electrode with a
common electrode CF_com of a color filter substrate, and a
main-area storage capacitor Cst_A formed via coupling of
the main-area electrode with a common electrode A_com of
the array substrate start to be charged, so that the main-area
electrode may have and maintain a certain level of main-area
voltage.

The sub-area electrode (Sub) is provided with a sub-area
control switch TFT_B, which has a first terminal connected
to the related data line Data_M, a second terminal connected
to the sub-area electrode, and a control terminal connected
to the related first scan line Gate_1. When the control
terminal of the sub-area control switch TFT B receives a
scan signal from the scan driving circuit via the scan line
Gate_1, the first and second terminals of the sub-area control
switch TFT_B are both turned on, so that a data signal of the
data line Data_M generated from the data driving circuit is
transmitted to the sub-area electrode. Meanwhile, a sub-area
liquid crystal capacitor Clc_B formed via coupling of the
sub-area electrode with the common electrode CF_com of
the color filter substrate, and a sub-area storage capacitor
Cst_B formed via coupling of the sub-area electrode with
the common electrode A_com of the array substrate start to
be charged under the action of the data signal, so that the
sub-area electrode may have and maintain a certain level of
sub-area voltage.

The sharing capacitor Cshare is provided with a sharing
control switch TFT_C. A first terminal of the sharing control
switch TFT_C is connected to the sub-area electrode, and a
second terminal thereof is connected to one end of the
sharing capacitor Cshare, the other end of which is con-
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nected to the common electrode A_com of the array sub-
strate. A control terminal of the sharing control switch
TFT_C is connected, via a control switch TFT_1, to a scan
line Gate N which is related to the N* pixel unit counted
from the present pixel unit in terms of the scanning direc-
tion.

Tt should be noted that, in the present embodiment, the
number of control switches provided on the atray substrate
is identical with that of the scan lines, i.e., each control
switch corresponds to one row of pixel units. In light of this,
all of the control switches in this embodiment are preferably
arranged at the fan-out area of the array substrate. In
addition, for simple connection, auxiliary lines with each
matching one scan line are preferably arranged on the array
substrate. In particular, as shown in FIG. 1, the auxiliary
lines Gate_Share_1, Gate_Share_2, Gate_Share 3 . .. with
each matching one of the scan lines Gate_1, Gate_2, Gate_
3 ... are arranged on the array substrate in the scanning
direction: in the pixel unit to which the first scan line Gate_1
is related, the control terminal of the sharing control switch
is connected to a first auxiliary line Gate_Share_1, and the
control switch TFT_1 is connected to the first auxiliary line
Gate_Share_1 at its first terminal and to the N scan line
Gate_N at the second terminal. Meanwhile, in the pixel unit
to which the second scan line Gate_2 is related, the control
terminal of the sharing control switch is connected to a
second auxiliary line Gate_Share_2, and a control switch
TFT 2 is connected to the second auxiliary line Gate-
_Share 2 at its first end and to an (N+1)th scan line
Gate_N+1 at its second end; and in the pixel unit to which
the third scan line Gate_3 is related, the control terminal of
the share control switch is connected to a third auxiliary line
Gate_Share_3, and a control switch TFT_3 is connected to
the third auxiliary line Gate_Share_3 at its first end and to
an (N+2)” scan line Gate_N+2 at the second end . . . and so
on. In practice, of course, there are various wiring arrange-
ments which are not limited thereto.

The above-mentioned main-area control switch, the sub-
area control switch, the sharing control switch and the
control switch each may be a thin film transistor.

In order to retain the charge sharing effect under the
two-dimensional scanning mode to overcome the color shift
due to a large viewing angle, and to break off the charge
sharing effect under the three-dimensional scanning mode to
eliminate the luminance difference between the left and right
eyes, provided by the present disclosure is that: under the
two-dimensional scanning mode, each control switch is
turned on when at least there is a scan signal on the scan line
to which the control switch is connected; and under the
three-dimensional scanning mode, each control switch is
turned off when at least there is a scan signal on the scan line
to which the control switch is connected.

In this regard, one embodiment is provided by the present
disclosure. That is, in the scanning direction, the control
switches correlated with the pixel units in terms of every
N-1 scan lines are configured as one set. In this case, the
control terminals of odd-numbered sets of control switches
are connected to a first switch-control line to receive a first
switch-control signal, under the action of which signal these
control terminals are turned on or off. Moreover, the control
terminals of even-numbered sets of control switches are
connected to a second switch-control line to receive a
second switch-control signal, under the action of which the
control terminals are all turned on or off.

An example is taken below when N=3.

In the scanning direction, every two control switches are
grouped into one set, wherein the control switches TFT_1
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and TFT_2 are the first set, then the control switches TFT_3
and TFT_4 becoming the second one, and the control
switches TFT_5 and TFT_6 the third set, and then the
control switches TFT 7 and TFT 8 the fourth one . . . and
so on. In this case, all the control terminals of the odd-
numbered sets of control switches, i.e. the first set, the third
set, the fifth set . . . are connected to a first switch-control
line Line_1 to receive a first switch-control signal SW1; and
all the control terminals of the even-numbered sets of
control switches, i.e. the second set, the fourth set, the sixth
set . . . are connected to a second switch-control line Line 2
to receive a second switch-control signal SW2.

As shown in FIG. 2A, in the two-dimensional scanning
mode, both the first switch-control signal SW1 and the
second switch-control signal SW2 are continuous, high-
level signals, and thus all of the control switches are being
kept on during a scanning period, which meets the afore-
mentioned operating condition that “each control switch is
turned on when at least there is a scan signal on the scan line
to which the control switch is connected.” That is, in the
two-dimensional scanning mode, when there is a scan signal
on a scan line, the main-area control switch and the sub-area
control switch in the pixel unit to which the scan line is
related are both turned on, so that the main-area and sub-area
electrodes have an identical voltage under the action of the
data signal of the data line. Meanwhile, since the control
switch connected to this scan line is kept on, the scan signal
of the scan line can also be transmitted to a control terminal
of the sharing control switch in the correlated pixel unit,
such that the charge sharing effect is enabled in the related
pixel unit to eliminate the color shift.

As shown in FIG. 2B, in the three-dimensional scanning
mode, the first switch-control signal SW1 and the second
switch-control signal SW2 are signals which are synchro-
nized with one another but have inverse phases, i.e., a pulse
train in terms of odd sequence and a pulse train in terms of
even sequence respectively, and a pulse width of each signal
is equal to (N-1) times the time length of the scan signal. In
this embodiment, the pulse width is 2 T, wherein T is the
time length of the scan signal. It can be seen from FIG. 2B,
in the scanning direction, when a high-level scan signal is
input to the third scan line Gate_3, the first control signal
SW1 received at the control terminal of the control switch
TEFT_1 to which the third scan line Gate_3 is connected is
shown at a low level, such that the control switch TFT_1 is
turned off. When a high-level scan signal is input to the
fourth scan line Gate_4, the first control signal SW1
received at the control terminal of the control switch TFT_2
to which the fourth scan line Gate_4 is connected is at a low
level, such that the control switch TFT_2 is turned off. Then,
when the fifth scan line Gate_5 is input with a high-level
scan signal, the second control signal SW2 received at the
control terminal of the control switch TFT 3 to which the
fifth scan line Gate_5 is connected is at a low level, such that
the control switch TFT 3 is turned off . . . and so forth.
Based on such a timing control manner, whenever the scan
signal is input to each of the scan lines, the control switch
to which the scan line is connected may be turned off due to
the low-level control signal (SW1 or SW2) received at the
control terminal of the control switch, such that the afore-
mentioned operating condition that “each control switch is
turned off when at least there is a scan signal on the scan line
to which the control switch is connected” is fulfilled. There-
fore, in the three-dimensional scanning mode, when there is
a scan signal on the scan line, only the main-area and
sub-area control switches in the pixel unit to which the scan
line is correlated are turned on, so that the main-area

10

20

25

35

40

45

60

65

10

electrode and the sub-area electrode have the identical
voltage under the action of the data signal of the data line.

Embodiment II

Further, another embodiment is provided by the present
disclosure, wherein the control switches are divided into two
sets: the control switches corresponding to the pixel units
related to those odd-numbered scan lines are configured as
one set, referred to as “odd set”, while the control switches
corresponding to the pixel units related to those even-
numbered scan lines are configured as the other set, which
is referred to as “even set”. The control terminals of the
control switches of the odd set are connected in parallel to
a first switch-control line to receive a first switch-control
signal, and thus are turned on or off under the action of this
signal. Moreover, the control terminals of the control
switches of the even set are connected in parallel to a second
switch-control line to receive a second switch-control signal,
and thereby are turned on or off under the action of this
signal.

In particular, in the scanning direction, the control termi-
nals of the control switches TFT_1, TFT_3, TFT_5. .. of the
pixel units to which the odd-numbered scan lines Gate_1,
Gate_3, Gate_5 . . . are connected may be connected in
parallel to a first switch-control line Line_1 to receive the
first switch-control signal SW1, and thus are turned on or off
under the action of this signal. Meanwhile, the control
terminals of the control switches TFT_2, TFT 4, TFT_
6 . . . of the pixel units to which the even-numbered scan
lines Gate_2, Gate_4, Gate_6 . . . are respectively connected
may be connected in parallel to a second switch-control line
Line_2 to receive the second switch-control signal SW2, and
then are turned on or off under the action of this signal.

As FIG. 3A shows, this embodiment and Embodiment I
have the following feature in common. In the two-dimen-
sional scanning mode, both the first switch-control signal
SW1 and the second switch-control signal SW2 are con-
tinuous, high-level signals, and thereby all of the control
switches can be kept on during the scanning period. That is,
the aforementioned operating condition that “each control
switch is turned on when at least there is a scan signal on the
scan line to which the control switch is connected” is
fulfilled.

Unlike Embodiment I, under the three-dimensional scan-
ning mode of this embodiment, the first switch-control
signal SW1 and the second switch-control signal SW2 are
signals of pulse sequence which are synchronized with one
another but with inverse phases, and a pulse width of each
pulse sequence signal is equal to the time length of the scan
signal. Further, if N is an odd number, then the first switch-
control signal SW1 is a pulse train in terms of even
sequence, and the second switch-control signal SW2 is a
pulse train in terms of odd sequence; if N is an even number,
the first switch-control signal SW1 is a pulse train in terms
of odd sequence, while the second switch-control signal
SW2 is a pulse train in terms of even sequence.

An example is taken when N=3. As FIG. 3B shows, the
first switch-control signal SW1 is a pulse train in terms of
even sequence, and the second switch-control signal SW2 is
a pulse train in terms of odd sequence. In the scanning
direction, when a high-level scan signal is input to the third
scan line Gate_3, the first control signal SW1 received at the
control terminal of the control switch TFT_1 to which the
third scan line Gate_3 is connected is shown at a low level,
such that the control switch TEFT_1 is turned off. When a
high-level scan signal is input to the fourth scan line Gate_4,
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the second control signal SW2 received at the control
terminal of the control switch TFT 2 to which the fourth
scan line Gate_4 is connected is at a low level, such that the
control switch TFT 2 is turn-off . . . and so forth. Based on
such a timing control manner, when the scan signal is input
to a scan line, the control switch to which this scan line is
connected may be turned off due to the low-level control
signal (SW1 or SW2) received at the control terminal of the
switch, such that the aforementioned operating condition
that “each control switch is turned off when at least there is
a scan signal on the scan line to which the control switch is
connected” is fulfilled.

In an example when N=4, as shown in FIG. 3C, the first
switch-control signal SW1 is a pulse train in terms of odd
sequence, and the second switch-control signal SW2 is a
pulse train in terms of even sequence. In the scanning
direction, when a high-level scan signal is input to the fourth
scan line Gate_4, the first control signal SW1 received at the
control terminal of the control switch TFT 1 to which the
fourth scan line Gate_4 is connected is shown at a low level,
such that the control switch TFT 1 is turned off. When a
high-level scan signal is input to the fifth scan line Gate_S5,
the second control signal SW2 received at the control
terminal of the control switch TFT 2 to which the fifth scan
line Gate_5 is connected is at a low level, such that the
control switch TFT 2 is turned off . . . and so forth. Based
on such a timing control manner, when the scan signal is
input to a scan line, the control switch to which this scan line
is connected may be turned off due to the low-level control
signal (SW1 or SW2) received at the control terminal of the
switch. That is, the aforementioned operating condition that
“each control switch is turned off when at least there is a
scan signal on the scan line to which the control switch is
connected” is fulfilled.

Although embodiments are presented as above, the fore-
going content is merely used for explanation of the disclo-
sure but not to limit the present disclosure. Any modifica-
tions and variations in the implementing manner and details
can be made by a person skilled in the art within the spirit
and scope of the present disclosure. Therefore, the scope of
the present disclosure should be subjected to the scope
defined by the patent claims.

The invention claimed is:

1. An array substrate, comprising:

a plurality of scan lines and a plurality of data lines; and

a plurality of pixel units arranged in an array formed by
the plurality of scan lines and the plurality of data lines
in a staggered manner, wherein each of the pixel units
correlates with one of the scan lines and one of the data
lines, and comprises:

a main-area electrode connected to a related data line
via a main-area control switch, a control terminal of
which switch is connected to a related scan line, such
that the main-area electrode has, when there is a scan
signal on the scan line, a main-area voltage by
receiving a data signal from the data line;

a sub-area electrode connected to a related data line via
a sub-area control switch, a control terminal of
which switch is connected to a related scan line, such
that the sub-area electrode has, when there is the scan
signal on the scan line, a sub-area voltage by receiv-
ing the data signal from the data line; and

a sharing capacitor connected to the sub-area electrode
via a sharing control switch, wherein a control ter-
minal of the sharing control switch is connected, via
a control switch, to a scan line correlated with an N
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pixel unit which is arranged in a scanning direction
and counted from the present pixel unit,

wherein said control switch is configured, according to
a received control signal, to be turned on under a
two-dimensional scanning mode when at least there
is the scan signal on the scan line to which the
control switch is connected, and to be turned off
under a three-dimensional scanning mode when at
least the scan signal is on the scan line to which the
control switch is connected,

wherein, in the scanning direction, the control switches

2.

correlated with the pixel units in terms of every N-1
scan lines are configured as one set, wherein the control
terminals of odd-numbered sets of control switches are
connected to a first switch-control line to receive a first
switch-control signal, under the action of which the
control switches are turned on or turned off, and the
control terminals of even-numbered sets of control
switches are connected to a second switch-control line
to receive a second switch-control signal, under the
action of which the control switches are turned on or
turned off, and wherein
under the two-dimensional scanning mode, both the
first switch-control signal and the second switch-
control signal are continuous, high-level signals, and
under the three-dimensional scanning mode, the first
switch-control signal and the second switch-control
signal are signals which are synchronized with one
another, i.e., a pulse train in terms of odd sequence
and a pulse train in terms of even sequence respec-
tively, a pulse width of which is equal to (N-1) times
the duration of the scan signal.
The array substrate according to claim 1, wherein,

the control terminals of the control switches correlated

with the pixel units to which the odd-numbered scan
lines are related are connected in parallel to a first
switch-control line to receive a first switch-control
signal, under the action of which the control switches
are thus turned on or turned off, and the control
terminals of the control switches correlated with the
pixel units to which the even-numbered scan lines are
related are connected in parallel to a second switch-
control line to receive a second switch-control signal,
under the action of which the control switches are thus
turned on or off, wherein

under the two-dimensional scanning mode, both the first

switch-control signal and the second switch-control
signal are continuous, high-level signals; and

under the three-dimensional scanning mode, the first

switch-control signal and the second switch-control
signal are signals of pulse sequence which are synchro-
nized with one another but with inverse phases, a pulse
width of which is equal to the time length of the scan
signal, and meanwhile

if N is an odd number, then the first switch-control signal

3

is a pulse train in terms of even sequence, and if N is
an even number, the first switch-control signal is a
pulse train in terms of odd sequence.

The array substrate according to claim 1, wherein,

the array substrate is further provided with auxiliary lines

4.

with each matching one of the scan lines, by means of
one of the auxiliary lines the control terminal of the
sharing control switch in each of the pixel units being
connected to its related control switch.

The array substrate according to claim 2, wherein,

the array substrate is further provided with auxiliary lines

with each matching one of the scan lines, by means of
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one of the auxiliary lines the control terminal of the

sharing control switch in each of the pixel units being

connected to its related control switch.

5. The array substrate according to claim 3, wherein,

the control switch is arranged at a fan-out area. 5

6. The array substrate according to claim 4, wherein,

the control switch is arranged at a fan-out area.

7. The array substrate according to claim 1, wherein,

the main-area control switch, the sub-area control switch,
the sharing control switch and the control switch each
are thin film transistors.

8. The array substrate according to claim 2, wherein,

the main-area control switch, the sub-area control switch,
the sharing control switch and the control switch each
are thin film transistors.

9. A liquid crystal display panel including an array sub-

strate, the array substrate comprising:

a plurality of scan lines and a plurality of data lines; and

a plurality of pixel units arranged in an array formed by
the plurality of scan lines and the plurality of data lines
in a staggered manner, wherein each of the pixel units
correlates with one of the scan lines and one of the data
lines, and comprises:

a main-area electrode connected to a related data line
via a main-area control switch, a control terminal of 25
which switch is connected to a related scan line, such
that the main-area electrode has, when there is a scan
signal on the scan line, a main-area voltage by
receiving a data signal from the data line;

a sub-area electrode connected to a related data line via
a sub-area control switch, a control terminal of
which switch is connected to a related scan line, such
that the sub-area electrode has, when there is the scan
signal on the scan line, a sub-area voltage by receiv-
ing the data signal from the data line; and

a sharing capacitor connected to the sub-area electrode
via a sharing control switch, wherein a control ter-
minal of the sharing control switch is connected, via
a control switch, to a scan line correlated with an N
pixel unit which is arranged in a scanning direction
and counted from the present pixel unit,

wherein said control switch is configured, according to
a received control signal, to be turned on under a
two-dimensional scanning mode when at least there
is the scan signal on the scan line to which the
control switch is connected, and to be turned off
under a three-dimensional scanning mode when at
least the scan signal is on the scan line to which the
control switch is connected,

wherein, in the scanning direction, the control switches

correlated with the pixel units in terms of every N-1
scan lines are configured as one set, wherein the control
terminals of odd-numbered sets of control switches are
connected to a first switch-control line to receive a first
switch-control signal, under the action of which the
control switches are turned on or turned off, and the
control terminals of even-numbered sets of control
switches are connected to a second switch-control line
to receive a second switch-control signal, under the
action of which the control switches are turned on or
turned off, and wherein

under the two-dimensional scanning mode, both the
first switch-control signal and the second switch-
control signal are continuous, high-level signals, and

under the three-dimensional scanning mode, the first
switch-control signal and the second switch-control
signal are signals which are synchronized with one
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another, i.e., a pulse train in terms of odd sequence
and a pulse train in terms of even sequence respec-
tively, a pulse width of which is equal to (N-1) times
the duration of the scan signal.

10. The liquid crystal display panel according to claim 9,
wherein,

the control terminals of the control switches correlated

with the pixel units to which the odd-numbered scan
lines are related are connected in parallel to a first
switch-control line to receive a first switch-control
signal, under the action of which the control switches
are thus turned on or turned off, and the control
terminals of the control switches correlated with the
pixel units to which the even-numbered scan lines are
related are connected in parallel to a second switch-
control line to receive a second switch-control signal,
under the action of which the control switches are thus
turned on or off, wherein

under the two-dimensional scanning mode, both the first

switch-control signal and the second switch-control
signal are continuous, high-level signals; and

under the three-dimensional scanning mode, the first

switch-control signal and the second switch-control
signal are signals of pulse sequence which are synchro-
nized with one another but with inverse phases, a pulse
width of which is equal to the time length of the scan
signal, and meanwhile

if N is an odd number, then the first switch-control signal

is a pulse train in terms of even sequence, and if N is
an even, the first switch-control signal is a pulse train
in terms of odd sequence.

11. The liquid crystal display panel according to claim 9,
wherein,

the array substrate is further provided with auxiliary lines

with each matching one of the scan lines, by means of
one of the auxiliary lines the control terminal of the
sharing control switch in each of the pixel units being
connected to its related control switch.

12. The liquid crystal display panel according to claim 10,
wherein,

the array substrate is further provided with auxiliary lines

with each matching one of the scan lines, by means of
one of the auxiliary lines the control terminal of the
sharing control switch in each of the pixel units being
connected to its related control switch.

13. The liquid crystal display panel according to claim 9,
wherein,

the control switch is arranged at a fan-out area.

14. The liquid crystal display panel according to claim 10,
wherein,

the control switch is arranged at a fan-out area.

15. A method for driving a liquid crystal display panel,
including steps for driving two-dimensional scanning and
steps for driving three-dimensional scanning, wherein

the steps for driving the two-dimensional scanning com-

prise:

sequentially inputting, in a scanning direction, a scan
signal to each scan line;

turning on, when the scan line has a scan signal, a
main-area control switch and a sub-area control
switch in a pixel unit to which the scan line is related,
so that a main-area electrode and a sub-area elec-
trode have an identical voltage under the action of a
data signal on a data line; and turning on, at the same
time, a control switch connected to the scan line, so
as to turn on a sharing control switch connected to
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the control switch, so that a charge-sharing effect is
enabled in the pixel unit to which the sharing control
switch is located; and
the steps for driving the three-dimensional scanning com-

prise:

sequentially inputting, in a scanning direction, a scan
signal to each scan line;

turning on, when the scan line has a scan signal, the
main-area control switch and the sub-area control
switch in the pixel unit to which the scan line is
related, so that the main-area electrode and the
sub-area electrode have an identical voltage under
the action of a data signal on a data line; and turning
off, at the same time, the control switch connected to
the scan line,

wherein, in the scanning direction, the control switches

correlated with the pixel units in terms of every N-1

scan lines are configured as one set, and the control

switches of odd-numbered sets are applied with a first

switch-control signal and the control switches of even-

numbered sets are applied with a second switch-control

signal, and wherein

under the two-dimensional scanning mode, both the
first switch-control signal and the second switch-
control signal are continuous, high-level signals, and

under the three-dimensional scanning mode, the first
switch-control signal and the second switch-control
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signal are signals which are synchronized with one
another, 1.e., a pulse train in terms of odd sequence
and a pulse train in terms of even sequence respec-
tively, a pulse width of which is equal to (N-1) times
the time length of the scan signal.
16. The method according to claim 15, wherein,
the control terminals of the control switches correlated
with the pixel units to which the odd-numbered scan
lines are related are applied with the a first switch-
control signal, and the control terminals of the control
switches correlated with the pixel units to which the
even-numbered scan lines are related are applied with
a second switch-control signal, wherein
under the two-dimensional scanning mode, both the first
switch-control signal and the second switch-control
signal are continuous, high-level signals; and
under the three-dimensional scanning mode, the first
switch-control signal and the second switch-control
signal are signals of pulse sequence which are synchro-
nized with one another but with inverse phases, a pulse
width of which is equal to the time length of the scan
signal, and meanwhile,
if N is an odd/even number, then the first switch-control
signal is a pulse train in terms of even/odd sequence.
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