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7) ABSTRACT

A liquid crystal display includes a date line for transmitting a
data signal, a first gate line for transmitting a first gate signal,
a second gate line for transmitting a second gate signal, a first
sub-pixel unit for being written to by a first sub-pixel voltage
according to the data signal and the first gate signal, a second
sub-pixel unit for being written to by a second sub-pixel
voltage according to the data signal and the first gate signal, a
third sub-pixel unit for being written to by a third sub-pixel
voltage according to the data signal and the first gate signal,
and a charge sharing control unit. The charge sharing control
unit is utilized for controlling a charge sharing operation over
the first and third sub-pixel units according to the second gate

gziﬁ ;5(3)?8 888283 signal, thereby adjusting the first and third sub-pixel voltages.
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LIQUID CRYSTAL DISPLAY AND DISPLAY
DRIVING METHOD THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a display device and
related driving method, and particularly to a liquid crystal
display device and related driving method.

[0003] 2. Description of the Prior Art

[0004] With innovation in display technology, three-di-
mensional (3D) display technologies have already been
developed that allow viewers to experience 3D vision. The 3D
technologies send different images to right and left eyes of the
viewer, so that the brain can analyze and overlay the images to
perceive layers and depth of visual objects, and thereby expe-
rience 3D vision. FIG. 1 is a diagram illustrating architecture
and method of use of a 3D display device. As shown in FIG.
1, 3D display device 900 comprises pixel array 910 and
polarizing panel array 920. Generally speaking, in operation
of 3D display device 900, the user must wear polarizing
glasses 980 to filter out the left and right eye images. The
polarizing glasses 980 has a first polarizing lens 981_R for
filtering out the right eye image, and a second polarizing lens
981_L for filtering out the left eye image. Pixel array 910
comprises a plurality of first pixels 911_R for providing a first
image, and a plurality of second pixels 911.;L for providing a
second image. Polarizing panel array 920 comprises a plural-
ity of first polarizing panels 921_R and a plurality of second
polarizing panels 921_L, where the first polarizing panels
921_R are used for performing polarization on the first image
to generate the left eye image having a first polarization
direction, and the second polarizing panels 921_L are used
for performing polarization on the second image to generate
the right eye image having a second polarization direction.
The second polarization direction is orthogonal to the first
polarization direction. However, images outputted by pixel
border regions of the first pixels 911_R and the second pixels
911_L may bleed from the crevice between the first polariz-
ing panels 921_R and the second polarizing panels 921_1,
causing mutually interfering images, and decreasing 3D dis-

play quality.
SUMMARY OF THE INVENTION

[0005] According to an embodiment, a liquid crystal dis-
play (LCD) device comprises a data line for transmitting a
data signal, a first gate line for transmitting a first gate signal,
a second gate line for transmitting a second gate signal, a first
sub-pixel unit electrically connected to the data line and the
first gate line, a second sub-pixel unit electrically connected
to the data line and the first gate line, a third sub-pixel unit
electrically connected to the data line and the first gate line,
and a charge sharing control unit electrically connected to the
second gate line, the first sub-pixel unit, and the third sub-
pixel unit. The first sub-pixel unit is used for being written to
by a first sub-pixel voltage according to the data signal and the
first gate signal. The second sub-pixel unit is used for being
written to by a second sub-pixel voltage according to the data
signal and the first gate signal. The third sub-pixel unit is used
for being written to by a third sub-pixel voltage according to
the data signal and the first gate signal. The charge sharing
control unit is for controlling charge sharing between the first
sub-pixel unit and the third sub-pixel unit according to the
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second gate signal, and thereby adjusting the first sub-pixel
voltage and the third sub-pixel voltage.

[0006] According to an embodiment, a liquid crystal dis-
play (LCD) device comprises a data line for transmitting a
data signal, a first gate line for transmitting a first gate signal,
a second gate line for transmitting a second gate signal, a first
sub-pixel unit electrically connected to the data line and the
first gate line, a second sub-pixel unit electrically connected
to the data line and the first gate line, a third sub-pixel unit
electrically connected to the data line and the first gate line,
and a reset unit electrically connected to the second gate line.
The first sub-pixel unit is used for being written to by a first
sub-pixel voltage according to the data signal and the first
gate signal. The second sub-pixel unit is used for being writ-
ten to by a second sub-pixel voltage according to the data
signal and the first gate signal. The third sub-pixel unit is used
for being written to by a third sub-pixel voltage according to
the data signal and the first gate signal. The reset unit is for
performing a reset operation on the first sub-pixel voltage of
the first sub-pixel unit or the third sub-pixel voltage of the
third sub-pixel unit according to the second gate signal.

[0007] According to an embodiment, a method of driving a
display is for use in driving an LCD device. The LCD device
has a 2D/3D switching mechanism and a Multi-domain Ver-
tical Alignment (MVA) mechanism. The LCD device com-
prises a data line for transmitting a data signal, a first gate line
for transmitting a first gate signal, a second gate line for
transmitting a second gate signal, a third gate line for trans-
mitting a third gate signal, a first sub-pixel unit electrically
connected to the data line and the first gate line, a second
sub-pixel unit electrically connected to the data line and the
first gate line, a third sub-pixel unit electrically connected to
the data line and the first gate line, a charge sharing control
unit for controlling charge sharing between the first sub-pixel
unit and the third sub-pixel unit according to the second gate
signal, and a reset unit for performing a reset operation
according to the third gate signal to reset the first sub-pixel
voltage or the third sub-pixel voltage. The method comprises,
in a first period, providing a first gate pulse of the first gate
signal to the first gate line for writing the data signal to the first
sub-pixel unit, the second sub-pixel unit, and the third sub-
pixel unit, in a second period following the first period, pro-
viding a second gate pulse of the second gate signal to the
second gate line for enabling the charge sharing control unit,
and, in a third period following the second period, providing
a third gate pulse of the third gate signal to the third gate line
for enabling the reset unit.

[0008] According to an embodiment, a method of driving a
display is for use in driving an LCD device having a 2D/3D
switching mechanism and a Multi-domain Vertical Align-
ment (MVA) mechanism. The LCD device comprises a data
line for transmitting a data signal, a first gate line for trans-
mitting a first gate signal, a second gate line for transmitting
a second gate signal, a third gate line for transmitting a third
gate signal, a first sub-pixel unit electrically connected to the
data line and the first gate line, a second sub-pixel unit elec-
trically connected to the data line and the first gate line, a third
sub-pixel unit electrically connected to the data line and the
first gate line, a charge sharing control unit for controlling
charge sharing between the first sub-pixel unit and the third
sub-pixel unit according to the second gate signal, and a reset
unit for performing a reset operation according to the third
gate signal to reset the first sub-pixel voltage or the third
sub-pixel voltage. The method comprises, in a first period,
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providing a third gate pulse of the third gate signal to the third
gate line for enabling the reset unit, in a second period fol-
lowing the first period, providing a first gate pulse of the first
gate signal to the first gate line for writing the data signal to
the first sub-pixel unit, the second sub-pixel unit, and the third
sub-pixel unit, and, in a third period following the second
period, providing a second gate pulse of the second gate
signal to the second gate line for enabling the charge sharing
control unit.

[0009] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in the
art after reading the following detailed description of the
preferred embodiment that is illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a diagram illustrating architecture and
method of use of a 3D display device.

[0011] FIG.2isacircuit diagram of an LCD device accord-
ing to an embodiment.

[0012] FIG. 3 is a waveform diagram of signals related to
the LCD device of FIG. 2 using a display driving method
according to an embodiment.

[0013] FIG. 4 is a waveform diagram showing signals
related to the LCD device of FIG. 2 using another display
driving method.

[0014] FIG.Sisacircuitdiagram of an LCD device accord-
ing to an embodiment.

[0015] FIG. 6 is a waveform diagram showing signals
related to the LCD device of FIG. 5 using the first display
driving method.

[0016] FIG. 7 is a waveform diagram showing signals
related to the LCD device of FIG. 5 using the second display
driving method.

DETAILED DESCRIPTION

[0017] In the following, a liquid crystal display (LCD)
device and related driving method are described in detail in
various exemplary embodiments with reference to the fig-
ures. However, the embodiments provided are not intended to
limit the scope of the invention.

[0018] FIG.2isacircuitdiagram of an LCD device accord-
ing to an embodiment. As shown in FIG. 2, LCD device 100
comprises a plurality of gate lines 110, a plurality of data lines
120, and a plurality of pixels 140. Each pixel 140 is electri-
cally connected to one corresponding data line 120 and three
corresponding gate lines 110. For example, pixel PXn_m is
electrically connected to data line DLim used for transmitting
data signal SDm, gate line GLn used for transmitting gate
signal SGn, gate line GLn+1 used for transmitting gate signal
SGn+1, and gate line GL.n+2 used for transmitting gate signal
SGn+2. Pixel PXn_m comprises first sub-pixel unit 150, sec-
ond sub-pixel unit 160, third sub-pixel unit 170, charge shar-
ing control unit 180, and reset unit 190, where second sub-
pixel unit 160 is installed between first sub-pixel unit 150 and
third sub-pixel unit 170.

[0019] First sub-pixel unit 150 electrically connected to
data line DLm and gate line GLn is used for being written to
by first sub-pixel voltage Vp1 according to data signal SDm
and gate signal SGn. Second sub-pixel unit 160 electrically
connected to data line DLm and gate line GLn is used for
being written to by second sub-pixel voltage Vp2 according to
data signal SDm and gate signal SGn. Third sub-pixel unit
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170 electrically connected to data line DL.m and gate line GLn
is used for being written to by third sub-pixel voltage Vp3
according to data signal SDm and gate signal SGn. Charge
sharing control unit 180 electrically connected to gate line
GLn+1, first sub-pixel unit 150 and third sub-pixel unit 170 is
used for controlling charge-sharing operation between first
sub-pixel unit 150 and third sub-pixel unit 170 according to
gate signal SGn+1, and thereby adjusting first sub-pixel volt-
age Vpl and third sub-pixel voltage Vp3 for accordingly
performing Multi-domain Vertical Alignment (MVA) opera-
tion to achieve wide viewing angle display. Reset unit 190
electrically connected to gate line GLn+2 and third sub-pixel
unit 170 is used for according to gate signal SGn+2 resetting
third sub-pixel voltage Vp3 to common voltage Vcom to
accordingly prevent mutual interference during 3D display
operation.

[0020] Inthe embodiment of FIG. 2, first sub-pixel unit 150
comprises first transistor 151, first liquid crystal capacitor 153
and first storage capacitor 155, second sub-pixel unit 160
comprises second transistor 161, second liquid crystal
capacitor 163 and second storage capacitor 165, third sub-
pixel unit 170 comprises third transistor 171, third liquid
crystal capacitor 173 and third storage capacitor 175, charge
sharing control unit 180 comprises fourth transistor 181, first
capacitor 183, and second capacitor 185, and reset unit 190
comprises fifth transistor 191. Please note that each transistor
described above or in the following may be a Thin Film
Transistor (TFT), a Field Effect Transistor (FET), or other
component having switching functionality.

[0021] First transistor 151 has first terminal electrically
connected to data line DLm, gate terminal electrically con-
nected to gate line GLn, and second terminal electrically
connected to first liquid crystal capacitor 153 and first storage
capacitor 155. Second transistor 161 has first terminal elec-
trically connected to data line DL.m, gate terminal electrically
connected to gate line GLn, and second terminal electrically
connected to second liquid crystal capacitor 163 and second
storage capacitor 165. Third transistor 171 has first terminal
electrically connected to data line DLm, gate terminal elec-
trically connected to gate line GLn, and second terminal
electrically connected to third liquid crystal capacitor 173 and
third storage capacitor 175. First capacitor 183 has first ter-
minal electrically connected to second terminal of first tran-
sistor 151, and second terminal electrically connected to
fourth transistor 181 and second capacitor 185. Second
capacitor 185 has first terminal electrically connected to sec-
ond terminal of first capacitor 183, and second terminal used
for receiving common voltage Vcom. Fourth transistor 181
has first terminal electrically connected to second terminal of
first capacitor 183, gate terminal electrically connected to
gate line GLn+1, and second terminal electrically connected
to second terminal of third transistor 171. Fifth transistor 191
has first terminal electrically connected to second terminal of
third transistor 171, gate terminal electrically connected to
gate line GLn+2, and second terminal used for receiving
common voltage Vcom.

[0022] FIG. 3 is a waveform diagram of signals related to
the LCD device of FIG. 2 using a first display driving method
according to an embodiment. The horizontal axis represents
time. In FIG. 3, signals from top to bottom are gate signal
SGn, gate signal SGn+1, gate signal SGn+2, first sub-pixel
voltage Vpl, second sub-pixel voltage Vp2, and third sub-
pixel voltage Vp3. In period T11, gate pulse of gate signal
SGn causes first transistor 151, second transistor 161 and
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third transistor 171 to conduct, thereby performing writing of
data signal SDm, and accordingly setting first sub-pixel volt-
age Vpl, second sub-pixel voltage Vp2 and third sub-pixel
voltage Vp3 to voltage Vx1. In period T12, gate pulse of gate
signal SGn+1 causes fourth transistor 181 to conduct, and
accordingly perform charge-sharing between first sub-pixel
unit 150 and third sub-pixel unit 170. At that time, first sub-
pixel voltage Vp1 is adjusted to voltage Vyl different from
voltage Vx1, third sub-pixel voltage Vp3 is adjusted to volt-
age Vz1 different from both voltage Vx1 and voltage Vyl. In
period T13, gate pulse of gate signal SGn+2 causes fifth
transistor 191 to conduct, thereby resetting third sub-pixel
voltage Vp3 to common voltage Vcom. At that time, third
sub-pixel unit 170 located in border region of pixel PXn_m is
used for providing shielding, thereby preventing mutual inter-
ference, and raising 3D display quality. Additionally, first
sub-pixel voltage Vp1 and second sub-pixel voltage Vp2 that
are different from each other may accordingly perform 8-re-
gion MVA wide viewing angle operation. Namely, LCD
device 100 based on the display driving method described is
suitable for performing high quality wide viewing angle 3D
display operation.

[0023] FIG. 4 is a waveform diagram showing signals
related to the LCD device of FIG. 2 using a second display
driving method. The horizontal axis represents time. In FIG.
4, signals from top to bottom are gate signal SGn, gate signal
SGn+1, gate signal SGn+2, first sub-pixel voltage Vpl, sec-
ond sub-pixel voltage Vp2, and third sub-pixel voltage Vp3.
In period T21, gate pulse of gate signal SGn+2 causes fifth
transistor 191 to conduct, thereby resetting third sub-pixel
voltage Vp3 to common voltage Vcom. In period T22, gate
pulse of gate signal SGn causes first transistor 151, second
transistor 161 and third transistor 171 to conduct, thereby
performing writing of data signal SDm, and accordingly set-
ting first sub-pixel voltage Vp1, second sub-pixel voltage Vp2
and third sub-pixel voltage Vp3 to voltage Vx2. In period T23,
gate pulse of gate signal SGn+1 causes fourth transistor 181
to conduct, accordingly performing charge sharing between
first sub-pixel unit 150 and third sub-pixel unit 170. At that
time, first sub-pixel voltage Vpl is adjusted to voltage Vy2
different from voltage Vx2, third sub-pixel voltage Vp3 is
adjusted to voltage Vz2 different from both voltage Vx2 and
voltage Vy2, and first sub-pixel voltage Vpl, second sub-
pixel voltage Vp2 and third sub-pixel voltage Vp3 that are all
different from each other can accordingly perform 12-region
MVA wide viewing angle operation. Namely, LCD device
100 based on this driving method is suitable for performing
high quality, wide viding angle 2D display operation. LCD
device 100 can perform display having 2D/3D switching
functionality and MVA wide viewing angle functionality by
using the first and second display driving methods described
above.

[0024] FIG.Sisacircuit diagram of an LCD device accord-
ing to an embodiment. As shown in FIG. 5, LCD device 300
comprises a plurality of gate lines 310, a plurality of data lines
320, and a plurality of pixels 340. Each pixel 340 is electri-
cally connected to one corresponding data line 320 and three
corresponding gate lines 310. For example, pixel PYn_m is
electrically connected to data line DLim used for transmitting
data signal SDm, gate line GLn used for transmitting gate
signal SGn, gate line GLn+1 used for transmitting gate signal
SGn+1, and gate line GLn+2 used for transmitting gate signal
SGn+2. Pixel PYn_m comprises first sub-pixel unit 350, sec-
ond sub-pixel unit 360, third sub-pixel unit 370, charge shar-
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ing control unit 380, and reset unit 390, where second sub-
pixel unit 360 is installed between first sub-pixel unit 350 and
third sub-pixel unit 370.

[0025] First sub-pixel unit 350 electrically connected to
data line DLm and gate line GLn is being written to by first
sub-pixel voltage Vp1 according to data signal SDm and gate
signal SGn. Second sub-pixel unit 360 electrically connected
to data line DL.m and gate line GLn is used for being written
to by second sub-pixel voltage Vp2 according to data signal
SDm and gate signal SGn. Third sub-pixel unit 370 electri-
cally connected to data line DLLm and gate line GLnis used for
being written to by third sub-pixel voltage Vp3 according to
data signal SDm and gate signal SGn. Charge sharing control
unit 380 electrically connected to gate line GLn+1, first sub-
pixel unit 350 and third sub-pixel unit 370 is used for con-
trolling charge sharing between first sub-pixel unit 350 and
third sub-pixel unit 370 according to gate signal SGn+1,
thereby adjusting first sub-pixel voltage Vpl and third sub-
pixel voltage Vp3, accordingly performing MVA to achieve
wide viewing angle display functionality. Reset unit 390 elec-
trically connected to gate line GLn+2 and first sub-pixel unit
350 is used for resetting first sub-pixel voltage Vp1 to com-
mon voltage Vcom according to gate signal SGn+2, accord-
ingly preventing mutual interference during 3D display
operation.

[0026] In the embodiment shown in FIG. 5, first sub-pixel
unit 350 comprises first transistor 351, first liquid crystal
capacitor 353 and first storage capacitor 355, second sub-
pixel unit 360 comprises second transistor 361, second liquid
crystal capacitor 363 and second storage capacitor 365, third
sub-pixel unit 370 comprises third transistor 371, third liquid
crystal capacitor 373 and third storage capacitor 375, charge
sharing control unit 380 comprises fourth transistor 381, first
capacitor 383 and second capacitor 385, and reset unit 390
comprises fifth transistor 391. First transistor 351 has first
terminal electrically connected to data line DLm, gate termi-
nal electrically connected to gate line GLn, and second ter-
minal electrically connected to first liquid crystal capacitor
353 and first storage capacitor 355. Second transistor 361 has
first terminal electrically connected to data line DLm, gate
terminal electrically connected to gate line GLn, and second
terminal electrically connected to second liquid crystal
capacitor 363 and second storage capacitor 365. Third tran-
sistor 371 has first terminal electrically connected to data line
DLm, gate terminal electrically connected to gate line GLn,
and second terminal electrically connected to third liquid
crystal capacitor 373 and third storage capacitor 375. First
capacitor 383 has first terminal electrically connected to sec-
ond terminal of first transistor 351, and second terminal elec-
trically connected to fourth transistor 381 and second capaci-
tor 385. Second capacitor 385 has first terminal electrically
connected to second terminal of first capacitor 383, and sec-
ond terminal used for receiving common voltage Vcom.
Fourth transistor 381 has first terminal electrically connected
to second terminal of first capacitor 383, gate terminal elec-
trically connected to gate line GLn+1, and second terminal
electrically connected to second terminal of third transistor
371. Fifth transistor 391 has first terminal electrically con-
nected to second terminal of first transistor 351, gate terminal
electrically connected to gate line GLn+2, and second termi-
nal used for receiving common voltage Vcom.

[0027] FIG. 6 is a waveform diagram showing signals
related to the LCD device of FIG. 5 using the first display
driving method. The horizontal axis represents time. In FIG.
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6, signals from top to bottom are gate signal SGn, gate signal
SGn+1, gate signal SGn+2, first sub-pixel voltage Vpl, sec-
ond sub-pixel voltage Vp2, and third sub-pixel voltage Vp3.
In period T31, gate pulse of gate signal SGn causes first
transistor 351, second transistor 361 and third transistor 371
to conduct, thereby performing writing of data signal SDm,
accordingly setting first sub-pixel voltage Vpl, second sub-
pixel voltage Vp2 and third sub-pixel voltage Vp3 to voltage
Vx3. In period T32, gate pulse of gate signal SGn+1 causes
fourth transistor 381 to conduct, accordingly performing
charge sharing between first sub-pixel unit 350 and third
sub-pixel unit 370. At that time, first sub-pixel voltage Vp1 is
adjusted to voltage Vy3 different from voltage V3, and third
sub-pixel voltage Vp3 is adjusted to voltage Vz3 that is dif-
ferent from voltage Vx3 and voltage Vy3. In period T33, gate
pulse of gate signal SGn+2 causes fifth transistor 391 to
conduct, thereby resetting first sub-pixel voltage Vp1 to com-
mon voltage Vcom. At that time, first sub-pixel unit 350
located in border region of pixel PYn_m is used for providing
shielding, so that mutual interference is prevented, and 3D
display quality is improved. Additionally, second sub-pixel
voltage Vp2 and third sub-pixel voltage Vp3 that are different
from each other can accordingly perform 8-region MVA wide
viewing angle operation. Namely, LCD device 300 based on
the first display driving method is suitable for performing
high quality, wide viewing angle 3D display operation.
[0028] FIG. 7 is a waveform diagram showing signals
related to the LCD device of FIG. 5 using the second display
driving method. The horizontal axis represents time. In FIG.
7, signals from top to bottom are gate signal SGn, gate signal
SGn+1, gate signal SGn+2, first sub-pixel voltage Vpl, sec-
ond sub-pixel voltage Vp2, and third sub-pixel voltage Vp3.
In period T41, gate pulse of gate signal SGn+2 causes fifth
transistor 391 to conduct, thereby resetting first sub-pixel
voltage Vpl to common voltage Vcom. In period T42, gate
pulse of gate signal SGn causes first transistor 351, second
transistor 361 and third transistor 371 to conduct, thereby
performing writing of data signal SDm, accordingly setting
first sub-pixel voltage Vp1, second sub-pixel voltage Vp2 and
third sub-pixel voltage Vp3 to voltage Vx4. In period T43,
gate pulse of gate signal SGn+1 causes fourth transistor 381
to conduct, accordingly performing charge sharing between
first sub-pixel unit 350 and third sub-pixel unit 370. At that
time, first sub-pixel voltage Vpl is adjusted to voltage Vy4
different from voltage Vx4, third sub-pixel voltage Vp3 is
adjusted to voltage Vz4 different from both voltage Vx4 and
voltage Vy4, and first sub-pixel voltage Vpl, second sub-
pixel voltage Vp2 and third sub-pixel voltage Vp3 that are
different from each other can accordingly perform 12-region
MVA wide viewing angle operation. Namely, LCD device
300 based on the second display driving method is suitable for
performing high quality, wide viewing angle 2D display
operation. LCD device 300 can perform display having
2D/3D switching functionality and MVA wide viewing angle
functionality by using the first and second display driving
methods described above.

[0029] Please note that number of sub-pixel units in each
pixel of the LCD devices is not limited in the embodiments.
Namely, the shielding mechanism used for improving 3D
display quality can be extended to pixel circuit designs based
on even more sub-pixel units. The LCD devices and related
display driving methods can be used for performing 8-region
MVA wide viewing angle 3D display operation, and can be
used for performing 12-region MVA wide viewing angle 2D
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display operation. Additionally, when performing 3D display
operation, the LCD devices and related driving methods pre-
vent mutual interference to improve display quality. Namely,
the LCD devices can use the related display driving methods
to perform high quality display operation having 2D/3D
switching functionality and MVA wide viewing angle func-
tionality.

[0030] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. A liquid crystal display (LCD) device comprising:

a data line for transmitting a data signal;

a first gate line for transmitting a first gate signal;

a second gate line for transmitting a second gate signal;

a first sub-pixel unit electrically connected to the data line
and the first gate line, wherein the first sub-pixel unit is
used for being written to by a first sub-pixel voltage
according to the data signal and the first gate signal;

a second sub-pixel unit electrically connected to the data
line and the first gate line, wherein the second sub-pixel
unit is used for being written to by a second sub-pixel
voltage according to the data signal and the first gate
signal;

a third sub-pixel unit electrically connected to the data line
and the first gate line, wherein the third sub-pixel unit is
used for being written to by a third sub-pixel voltage
according to the data signal and the first gate signal; and

a charge sharing control unit electrically connected to the
second gate line, the first sub-pixel unit, and the third
sub-pixel unit, the charge sharing control unit being for
controlling charge sharing between the first sub-pixel
unit and the third sub-pixel unit according to the second
gate signal.

2. The LCD device of claim 1, wherein the second sub-
pixelunitis positioned between the first sub-pixel unit and the
third sub-pixel unit.

3. The LCD device of claim 1, further comprising:

a third gate line for transmitting a third gate signal; and

a reset unit electrically connected to the third gate line and
the third sub-pixel unit, the reset unit being used for
resetting the third sub-pixel voltage to a common volt-
age according to the third gate signal.

4. The LCD device of claim 3, wherein the reset unit
comprises a transistor having a first terminal electrically con-
nected to the third sub-pixel unit, a gate terminal electrically
connected to the third gate line, and a second terminal for
receiving the common voltage.

5. The LCD device of claim 1, further comprising:

a third gate line for transmitting a third gate signal; and

a reset unit electrically connected to the third gate line and
the first sub-pixel unit, the reset unit being used for
resetting the first sub-pixel voltage to a common voltage
according to the third gate signal.

6. The LCD device of claim 5, wherein the reset unit
comprises a transistor having a first terminal electrically con-
nected to the first sub-pixel, a gate terminal electrically con-
nected to the third gate line, and a second terminal for receiv-
ing the common voltage.

7. The LCD device of claim 1, wherein the charge sharing
control unit comprises:
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a first capacitor having a first terminal electrically con-
nected to the first sub-pixel unit, and a second terminal;

a second capacitor having a first terminal electrically con-
nected to the second terminal of the first capacitor, and a
second terminal for receiving a common voltage; and

atransistor having a first terminal electrically connected to
the second terminal of the first capacitor, a gate terminal
electrically connected to the second gate line, and a
second terminal electrically connected to the third sub-
pixel unit.

8. The LCD device of claim 1, wherein the first sub-pixel

unit comprises:

atransistor having a first terminal electrically connected to
the data line, a gate terminal electrically connected to the
first gate line, and a second terminal electrically con-
nected to the charge sharing control unit; and

a liquid crystal capacitor electrically connected to the sec-
ond terminal of the transistor.

9. The LCD device of claim 1, wherein the second sub-

pixel unit comprises:

atransistor having a first terminal electrically connected to
the data line, a gate terminal electrically connected to the
first gate line, and a second terminal; and

a liquid crystal capacitor electrically connected to the sec-
ond terminal of the transistor.

10. The LCD device of claim 1, wherein the third sub-pixel

unit comprises:

atransistor having a first terminal electrically connected to
the data line, a gate terminal electrically connected to the
first gate line, and a second terminal electrically con-
nected to the charge sharing control unit; and

a liquid crystal capacitor electrically connected to the sec-
ond terminal of the transistor.

11. A liquid crystal display (LCD) device comprising:

a data line for transmitting a data signal,

a first gate line for transmitting a first gate signal;

a second gate line for transmitting a second gate signal;

a first sub-pixel unit electrically connected to the data line
and the first gate line, wherein the first sub-pixel unit is
used for being written to by a first sub-pixel voltage
according to the data signal and the first gate signal;

a second sub-pixel unit electrically connected to the data
line and the first gate line, wherein the second sub-pixel
unit is used for being written to by a second sub-pixel
voltage according to the data signal and the first gate
signal;

a third sub-pixel unit electrically connected to the data line
and the first gate line, wherein the third sub-pixel unit is
used for being written to by a third sub-pixel voltage
according to the data signal and the first gate signal; and

a reset unit electrically connected to the second gate line,
the reset unit being for performing a reset operation on
the first sub-pixel voltage of the first sub-pixel unit or the
third sub-pixel voltage of the third sub-pixel unit accord-
ing to the second gate signal.

12. The LCD device of claim 11, wherein the second sub-
pixelunit is positioned between the first sub-pixel unit and the
third sub-pixel unit.

13. The LCD device of claim 11, wherein the reset unit
comprises a transistor for performing a reset operation
according to the second gate signal.

14. The LCD device of claim 11, wherein the first sub-pixel
unit comprises:
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a transistor having a first terminal electrically connected to
the data line, a gate terminal electrically connected to the
first gate line, and a second terminal electrically con-
nected to the charge sharing control unit;

a liquid crystal capacitor electrically connected to the sec-
ond terminal of the transistor; and

a storage capacitor electrically connected to the second
terminal of the transistor.

15. A method of driving a display foruse indriving an LCD
device having a 2D/3D switching mechanism and a Multi-
domain Vertical Alignment (MVA) mechanism, the LCD
device comprising a data line for transmitting a data signal, a
first gate line for transmitting a first gate signal, a second gate
line for transmitting a second gate signal, a third gate line for
transmitting a third gate signal, a first sub-pixel unit electri-
cally connected to the data line and the first gate line, a second
sub-pixel unit electrically connected to the data line and the
first gate line, a third sub-pixel unit electrically connected to
the data line and the first gate line, a charge sharing control
unit for controlling charge sharing between the first sub-pixel
unit and the third sub-pixel unit according to the second gate
signal, and a reset unit for performing a reset operation
according to the third gate signal to reset the first sub-pixel
voltage or the third sub-pixel voltage, the method comprising:

in a first period, providing a first gate pulse of the first gate
signal to the first gate line for writing the data signal to
the first sub-pixel unit, the second sub-pixel unit, and the
third sub-pixel unit;

in a second period following the first period, providing a
second gate pulse of the second gate signal to the second
gate line for enabling the charge sharing control unit;
and

in a third period following the second period, providing a
third gate pulse of the third gate signal to the third gate
line for enabling the reset unit.

16. A method of driving a display foruse in driving an LCD
device having a 2D/3D switching mechanism and a Multi-
domain Vertical Alignment (MVA) mechanism, the LCD
device comprising a data line for transmitting a data signal, a
first gate line for transmitting a first gate signal, a second gate
line for transmitting a second gate signal, a third gate line for
transmitting a third gate signal, a first sub-pixel unit electri-
cally connected to the data line and the first gate line, a second
sub-pixel unit electrically connected to the data line and the
first gate line, a third sub-pixel unit electrically connected to
the data line and the first gate line, a charge sharing control
unit for controlling charge sharing between the first sub-pixel
unit and the third sub-pixel unit according to the second gate
signal, and a reset unit for performing a reset operation
according to the third gate signal to reset the first sub-pixel
voltage or the third sub-pixel voltage, the method comprising:

ina first period, providing a third gate pulse of the third gate
signal to the third gate line for enabling the reset unit;

in a second period following the first period, providing a
first gate pulse of the first gate signal to the first gate line
for writing the data signal to the first sub-pixel unit, the
second sub-pixel unit, and the third sub-pixel unit; and

in a third period following the second period, providing a
second gate pulse of the second gate signal to the second
gate line for enabling the charge sharing control unit.
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