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A drive method for a pixel with a first and a second sub-pixel
is provided. The method includes the steps of inputting a
gray-level signal to the first and the second sub-pixel for
forming a first and a second pixel voltage respectively, and
providing a first signal and a second signal to the first and the
second common electrode to change the first and a second
pixel voltage respectively after scan lines located in a special
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LIQUID CRYSTAL DISPLAY AND DRIVING
METHOD THEREOF

RELATED APPLICATIONS

[0001] This application claims priority to Taiwan Patent
Application Serial Number 96102870, filed Jan. 25, 2007,
which is herein incorporated by reference.

FIELD OF THE INVENTION

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

BACKGROUND OF THE INVENTION

[0003] Liquid crystal displays have been used in various
electronic devices. A Vertically Aligned Mode (VA mode)
liquid crystal display is developed to provide a wider viewing
range. When a user looks at an LCD in the VA mode from an
oblique direction, the skin color of Asian people (light orange
or pink) appears bluish or whitish. Such a phenomenon is
called color shift or color wash out.

[0004] A Multi-Domain Vertically Aligned Mode (MVA
mode) liquid crystal display was developed by Fujitsuin 1997
to provide a wider viewing range. In the MVA mode, a 160
degree view angle and a high response speed was achieved.
However, when a user looks at this LCD from an oblique
direction, the skin color of Asian people (light orange or pink)
still appears bluish or whitish. Such a phenomenon is called
color shift or color wash out.

[0005] The transmittance-voltage (T-V) characteristic of
the MVA mode liquid crystal display is shown in FIG. 1. The
vertical axis is the transmittance rate. The horizontal axis is
the applied voltage. When the applied voltage is increased,
the transmittance rate curve 101 in the normal direction s also
increased. The transmittance changes monotonically as the
applied voltage increases. The curve 102 represents the trans-
mittance rate curve from the oblique direction, However, in
the region 100, when the applied voltage is increased, the
transmittance rate curve 102 is not increased. That is the
reason why the color shifts.

[0006] A method is provided to improve the foregoing
problem. According to the method, a pixel unit is divided into
two sub pixels. The two sub pixels may generate two different
T-V characteristics. By combining the two different T-V char-
acteristics, a monotonic T-V characteristic can be realized.
The line 201 in FIG. 2 shows the T-V characteristic of a
sub-pixel. The line 202 in F1G. 2 shows the T-V characteristic
of another sub-pixel. By combining the two different T-V
characteristics of line 201 and line 202, a monotonic T-V
characteristic can be realized, as shown by the line 203 in
FIG. 2.

[0007] Therefore, a pixel unit and drive method thereof is
required to resolve the foregoing problems.

SUMMARY OF THE INVENTION

[0008] One object of the present invention is to provide a
method for driving a liquid crystal display with a plurality of
pixel units, wherein each pixel unit has two sub pixels.
[0009] Another object of the present invention is to provide
a method for driving for a liquid crystal display with a plu-
rality of pixel units, wherein each pixel unit has two different
T-V characteristics.
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[0010] Still another object of the present invention is to
provide a method for driving a liquid crystal display with a
plurality of pixel units, wherein each pixel unit has different
optical characteristics and compensated to each other to ease
the color shift phenomenon.

[0011] Accordingly, a drive method for driving a liquid
crystal display is provided. The method is used to drive a pixel
that includes two sub-pixels. The first sub-pixel includes a
first transistor and a first storage capacitor coupling with the
first common electrode and a second sub-pixel includes a
second transistor and a second storage capacitor coupling
with the second common electrode. The method comprises
the following steps. In the first step a scan signal scans the
scan lines sequentially to turn on the first transistors and the
second transistors in the pixel units. In the second step gray-
level signals are sent to the data lines to write the gray level
signals to the first storage capacitors through the first transis-
tors to form first pixel voltages and to write the gray level
signals to the second storage capacitors through the second
transistors to form second pixel voltages. In the last step a first
signal is sent to the first common electrodes in the special
region and a second signal is sent to the second common
electrodes in the special region when the scan lines in the
special region have been scanned, wherein the first signal
changes the first pixel voltages through the first storage
capacitors and the second signal changes the second pixel
voltages through the second storage capacitors.

[0012] Accordingly, a pixel unit in the present invention is
divided into two sub-pixels. Each sub-pixel includes a thin
film transistor, a liquid crystal capacitor and a storage capaci-
tor. The two sub-pixels may generate different pixel voltages
to compensate for each other to release the color shift phe-
nomenon.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The foregoing aspects and many of the attendant
advantages of this invention are more readily appreciated and
better understood by referencing the following detailed
description, when taken in conjunction with the accompany-
ing drawings, wherein:

[0014] FIGS. 1 and 2 illustrate the transmittance-voltage
(T-V) characteristic of MVA mode liquid crystal display;

[0015] FIG. 3A illustrates a schematic diagram of a liquid
crystal display.
[0016] FIG. 3B illustrates a top view of a liquid crystal

display according to the first embodiment of the present
invention.

[0017] FIG. 3C illustrates an enlarged schematic diagram
of a pixel unit according to the present invention.

[0018] FIG. 4A illustrates drive waveforms for the common
electrodes according to the first embodiment of the present
invention.

[0019] FIG. 4B illustrates drive waveforms for the pixel
units located in region 1 according to the first embodiment of
the present invention.

[0020] FIG.5A illustrates drive waveforms for the common
electrodes according to the second embodiment ofthe present
invention.

[0021] FIG. 5B illustrates drive waveforms for the pixel
units located in region 1 according to the second embodiment
of the present invention.

[0022] FIG. 6A illustrates drive waveforms for the common
electrodes according to the third embodiment of the present
invention.
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[0023] FIG. 6B illustrates drive waveforms for the pixel
units located in region 1 according to the third embodiment of
the present invention.

[0024] FIG.7A illustrates drive waveforms for the common
electrodes according to the fifth embodiment of the present
invention.

[0025] FIG. 7B illustrates drive waveforms for the pixel
units located in region 1 according to the fifth embodiment of
the present invention.

[0026] FIG. 8 illustrates a schematic diagram of a liquid
crystal display using a dual driving technology.

[0027] FIG. 9A to FIG. 9E illustrate the waveforms for
driving a liquid crystal display according to the present inven-
tion.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0028] Inone embodiment of the present invention, a pixel
unit is divided into two sub-pixels. The voltage supplied from
the individual common electrode drives the pixel electrode of
each sub-pixel. Therefore, two different pixel voltages are
formed in a pixel unit. Moreover, FIG. 3A illustrates a sche-
matic diagram of a liquid crystal display. According to the
embodiment, a panel is divided into N regions. The common
electrodes located in different regions are preferably driven at
different times. That 1s, the common electrodes located in
same region are preferably driven at the same time. Therefore,
a time difference exists in the driving voltages for the com-
mon electrodes located in different regions.

[0029] FIG. 3B illustrates a top view of a liquid crystal
display according to the first embodiment of the present
invention. Only the region 1 structure is illustrated in this
figure. However, the rest may be deduced by analogy.
[0030] The Liquid crystal display is composed of data lines
D1, D2, D3, Dn, scan lines G1, G2, G3, . . ., Gnand common
electrodes. The data lines and the scan lines are petpendicular
to each other. The scan lines and the common electrodes are
alternatively arranged. A data line drive integrated circuit 501
controls the data lines D1, D2, D3, . . ., Dn. A scan line drive
integrated circuit 502 controls the scan lines G1, G2, G3, . ..
, Gn. In this embodiment, each region includes m scan lines.
Therefore, region 1 includes the scan lines G1, G2, G3, .. .,
Gm. Only four scan lines, G1, G2, G3 and G4, are illustrated
in FIG. 3B. Moreover, a pixel unit is divided into two sub-
pixels in the present invention. The voltage supplied from the
individual common electrode to form different pixel voltages
drive. Therefore, two different pixel voltages are formed in a
pixel unit to ease the color shift phenomenon in the present
invention.

[0031] FIG. 3C illustrates an enlarged diagram of a pixel
unit 301. The pixel unit 301 is defined by the data line D1 and
the scan line G1. Two common electrode lines V,,,(A) and
V _.m(B) parallel to the scan lines are arranged in the two sides
of the scan line G1. The pixel 301 is divided into two sub-
pixels. The sub-pixel 3011 is located between the scan line G1
and the common electrode V,,,,,(A). The sub pixel 3012 is
located between the scan line G1 and the common electrode
Veon(®).

[0032] The sub-pixel 3011 includes a transistor Q.
According to the transistor O, , the gate electrode is connected
to the scan line G1, the first source/drain electrode is con-
nected to the data line D1 and the second source/drain elec-
trode is connected to the pixel electrode V. The storage
capacitor C,, is composed of the pixel electrode V,,, and the
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common electrode V_,,(A). The liquid crystal capacitor
C.__ iscomposed of the pixel electrodeV,, and the conductive
electrode in the upper substrate (not shown).

[0033] The sub-pixel 3012 also includes a transistor Q,.
According to the transistor Q,, the gate electrode is connected
to the scan line G, the first source/drain electrode is con-
nected to the data line D1 and the second source/drain elec-
trode is connected to the pixel electrode V,,. The storage
capacitor C_, is composed of the pixel electrode Vp , and the
commor electrode V,,.(B). The liquid crystal capacitor C; .,
is composed of the pixel electrode V. b and the conductive
electrode in the upper substrate (not shown).

[0034] The transistors Q, and Q, act as switches to control
the sub-pixel 3011 and the sub-pixel 3012 respectively. When
ascan voltage is applied to the scan line G1, the transistors Q,
and Q, are turned on. The data voltage in the data line D1 is
transferred to the pixel electrode V,,, and the pixel electrode
v, and is written into the corresponding storage capacitor
C,;1, the storage capacitor C,,, the liquid crystal capacitor
C, ., and the liquid crystal capacitor C; . In other words, the
pixel electrode V,,, and the pixel electrode V,,, both provide
data voltage to the data line D1. According to the present
invention, different driving voltages are provided to the com-
mon electrode V___ (A) and the common electrode V. (B).
By the coupling effect of the storage capacitor C,,, and the
storage capacitor C_,,, different pixel voltages are applied to
the pixel electrode V,,, and the pixel electrode V,,. Combin-
ing the two pixel voltages in a pixel may ease the color shift
phenomenon.

[0035] FIG. 4A illustrates a drive waveform for driving a
liquid crystal display according to the first embodiment of the
present invention. The drive voltage waveform for sequen-
tially driving the first scan line to the last scan line is illus-
trated in this figure. Moreover, the scan lines of the liquid
crystal display are divided into three regions, region 1, region
2 and region 3, in this embodiment. However, in other
embodiments, the scan lines of the liquid crystal display also
may be divided into more or less than three regions. In this
embodiment, the drive voltage waveform applied to the com-
mon electrode V_,,,(A) and the commonelectrode V. (B)in
a frame is also divided into three time zones, T1, T2 and T3,
to correspond to the divided regions in a liquid crystal display.
The drive voltage of three time zones is sequentially applied
to the three regions to drive the common electrode V. (A)
and the common electrode V_,,,(B). Accordingly, the scan
lines in the region 1 are scanned in time zone T1. The scan
lines in the region 2 are scanned in time zone T2. The scan
lines in the region 3 are scanned in time zone T3.

[0036] Intime zone T1, the scan signal scans the scan lines
in region 1. A standard drive voltage is applied to the common
electrode V_,.(A) and the common electrode V_(B). The
pixel electrode V,,, and the pixel electrode V,, have the volt-
age transferred in the data line D. Therefore, the pixel elec-
trodeV,,, and the pixel electrode V ,, have the same voltage. In
time zone T2, the scan lines in region 1 are not scanned by the
scan signal. The drive voltage applied to the common elec-
trodeV_,,(A) and the common electrode V. (B) changes to
a tuned voltage. Therefore, the pixel electrode V,, and the
pixel electrode V ,, have different voltages. In the time zone
T3, the scan signal does not scan the scan lines in region 1 and
the drive voltage applied to the common electrode V. (A)
and the common electrode V__,,(B) keeps in the tuned volt-
age. Therefore, the pixel electrode V,,, and the pixel electrode
V,, have the same voltages as in the time zone T2.
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[0037] 1In time zone T1, the scan signal does not scan the
scan lines in region 2. Therefore, the pixel electrode V,,, and
the pixel electrode V,, have the same voltages as in the pre-
vious frame. That is that the pixel electrode V,,, and the pixel
electrode V,, have different voltages. In time zone T2, the
scan signal scans the scan lines in region 2. The drive voltage
applied to the common electrode V., (A) and the common
electrodeV_,,,(B)is the standard voltage. The pixel electrode
V. and the pixel electrode V,, have the voltages transferred
in the data line D. Therefore, the pixel electrode V,,, and the
pixel electrode V,, have the same voltages. In time zone T3,
the scan signal does not scan the scan lines in region 2. The
drive voltage applied to the common electrode V___ (A) and
the common electrode V., (B) changes to a tuned voltage.

Therefore, the pixel electrode V,,, and the pixel electrode V,,
have different voltages.

[0038] In time zone T1, the scan signal does not scan the
scan lines in region 3. Therefore, the pixel electrode V,,, and
the pixel electrode V,, have the same voltages as in the pre-
vious frame. That is that the pixel electrode V,,, and the pixel
electrode V , have different voltages. In time zone T2, the
scan signal does not scan the scan lines in region 3. The drive
voltage applied to the common electrode V_,_(A) and the
common electrode V_,,,(B) keeps in the tuned voltage. There-
fore, the pixel electrode V,,, and the pixel electrode V , have
the same voltages as in the time zone T1. In time zone T3, the
scan signal scans the scan lines in region 3. The drive voltage
applied to the common electrode V__ (A) and the common
electrodeV_,,,(B) s the standard voltage. The pixel electrode
V. and the pixel electrode V,, have the voltages transferred
in the data line D. Therefore, the pixel electrode V,,, and the
pixel electrode V,, have the same voltages. In other words,
according to thepresent invention, the pixel electrode V,,, and
the pixel electrode V,,, have different voltages in at least two
thirds of the frame time.

[0039] FIG. 4B illustrates a drive waveform for driving the
pixel units located in region 1 according to the first embodi-
ment of the present invention. The drive waveform for driving
other regions may be deduced by analogy. The drive signal of
each scan line is a pulse. When scanning, the drive signal is
sequentially transferred to these scan lines. Moreover, the
drive waveform for driving the common electrode V,,(A)
and the common electrode V_ ,(B) is a two-step type drive
waveform. The standard voltage and the tuned voltage
applied to the common electrode V_,(A) in the sub-pixel
3011 is 5 volt and 4 volt respectively. The standard voltage
and the tuned voltage applied to the common electrode V_,,,
(A) in the sub-pixel 3012 is 4 volt and 5 volt respectively.
[0040] Referring to FIGS. 3C and 4B, during the time seg-
ment t; in frame K, the scan lines in region 1 are scanned
sequentially. The scan line G, is in a high voltage state.
Therefore, the transistors Q, and Q, are turned on. In this
case, the voltage in the data line D, may charge the liquid
crystal capacitors C; -, and C, -, and the storage capacitors
C_andC,, throughthetransistors Q, and Q,. At this time, the
pixel electrodeV,, , and the pixel electrode V,, in the sub-pixel
3011 and 3012 have the pixel voltage 3013 in the data line D, .
[0041] Duringthe time segmentt, in frame K, the scan lines
in region 1 have been scanned. Therefore, the scan line G, is
inalow voltage state. The transistors Q, and Q, areturned off.
Atthestart of time segment t,, the pixel electrode V,,, and the
pixel electrode V,, have the pixel voltage 3013 in the data line
D,. However, at the start of the time segment t,, the voltage
applied to the common electrode V_,,(A) in the sub-pixel
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3011 changes from 5 volts to 4 volts. Such voltage change
may change the voltage in the pixel electrode V,,, from volt-
age 3013 down to the voltage 3014 through the coupling
effectofthe storage capacitor C,,. Similarly, at the start of the
time segment t,, the voltage applied to the common electrode
V_.(B) in the sub-pixel 3012 changes from 4 volts to 5 volts.
Such voltage changes may change the voltage in the pixel
electrode V,, from voltage 3013 up to the voltage 3015
through the coupling effect of the storage capacitor C,,,.
Therefore, the pixel electrode V,,, and the pixel electrode V,,
in the sub-pixel 3011 and 3012 have different voltages.
[0042] During the time segment t, in frame K, the scan lines
in region 1 have been scanned. The scan line G, is in a low
voltage state. The transistors Q; and Q, are turned off. There-
fore, the pixel electrode V,,, and the pixel electrode V,, in the
sub-pixel 3011 and 3012 have the pixel voltage as in the time
segment t,.

[0043] Next, during the time segment 4 in frame K+1, the
scan lines in region 1 are scanned again. Therefore, the scan
line G, is in a high voltage state. The voltage applied to the
common electrode V_,_ (A) and V__(B) is a standard volt-
age. The transistors Q, and Q, are turned on. In this case, the
voltage in the data line D, may charge the liquid crystal
capacitors C; -, and C, -, and the storage capacitors Cg,; and
C,,, through the transistors Q, and Q,. The data transferred in
the Data line is reversed from frame K to frame K+1. At this
time, the pixel electrode V,,, and the pixel electrode V,,, in the
sub-pixel 3011 and 3012 have the pixel voltage 3016 in the
data line D,.

[0044] During the time segment t5 in frame K+1, the scan
lines in region 1 have been scanned. Therefore, the scan line
G, is in a low voltage state. The transistors Q, and Q, are
turned off. At the start of the time segment ts, the pixel
electrode V,,, and the pixel electrode V;, have the pixel volt-
age 3016 in the data line D,. However, at the start of the time
segment ts, the voltage applied to the common electrode
V om(A) in the sub-pixel 3011 changes from 5 volts to 4 volts.
Such voltage changes may change the voltage in the pixel
electrode V,,, from voltage 3016 down fto the voltage 3017
through the coupling effect of the storage capacitor C_,,.
Similarly, at the start of the time segment ts, the voltage
applied to the common electrode V__,,(B) in the sub-pixel
3012 changes from 4 volts to 5 volts. Such voltage changes
may change the voltage in the pixel electrode V,, from volt-
age 3016 up to the voltage 3018 through the coupling effect of
the storage capacitor C,,. Therefore, the pixel electrode V,,
and the pixel electrode V,,, in the sub-pixel 3011 and 3012
have different voltages.

[0045] During the time segment t4 in frame K+1, the scan
lines in region 1 are scanned. The scan line G, is in a low
voltage state. The transistors Q, and Q, are turned off. There-
fore, the pixel electrode V,,, and the pixel electrode V,, in the
sub-pixel 3011 and 3012 have the pixel voltage as in the time
segment 5.

[0046] FIG. 5A illustrates a drive waveform for driving a
liquid crystal display according to the second embodiment of
the present invention. The drive voltage waveform for
sequentially driving the first scan line to the last scan line is
illustrated in FIG. 5A. Moreover, the scan lines of the liquid
crystal display are divided into three regions, region 1, region
2 and region 3, in this embodiment. However, in other
embodiments, the scan lines of the liquid crystal display may
also be divided into more or less than three regions. In this
embodiment, the drive voltage waveform applied to the com-
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mon electrodeV__,,,(A) and the commonelectrode V_,,,(B) in
a frame is also divided into three time zones, T1, T2 and T3,
to correspond to the divided regions in a liquid crystal display.
Accordingly, the scan lines in the region 1 are scanned in time
zone T1. The scan lines in the region 2 are scanned in time
zone T2. The scan lines in the region 3 are scanned in time
zone T3. The main difference between the first embodiment
and the second embodiment is the drive voltage waveform for
the common electrode V__, (A) and the common electrode
V om(B). In this embodiment, the tuned voltage in the frame
k is the standard voltage in the frame k+1. The standard
voltage in the frame k is the tuned voltage in the frame k+1.
[0047] Intime zone T1, the scan signal scans the scan lines
in region 1. The pixel electrode V,, and the pixel electrode
v, have the voltage transferred in the data line D. Therefore,
the pixel electrode V,,, and the pixel electrode V,, have the
same voltage. In time zone T2, the scan signal does not scan
the scan lines in region 1. The drive voltage applied to the
common electrode V,,,(A) and the common electrode V__,,,
(B) changes to a tuned voltage. Therefore, the pixel electrode
V,, and the pixel electrode V ,, have different voltages. In
time zone T3, the scan signal does not scan the scan lines in
region 1 and the drive voltage applied to the common elec-
trode V_,,(A) and the common electrode V_,,(B) keeps in
the tuned voltage. Therefore, the pixel electrode V,,, and the
pixel electrode V,, have the same voltages as in the time zone
T2.

[0048] In time zone T1, the scan signal does not scan the
scan lines in region 2. Therefore, the pixel electrode V,,, and
the pixel electrode V,, have different voltages. In time zone
T2, the scan signal scans the scan lines in region 2. The drive
voltage applied to the common electrode V_,,,(A) and the
common electrode V. (B) is the standard voltage. The pixel
electrode V,,, and the pixel electrode V,,, have the voltages
transferred 1n the data line D. Therefore, the pixel electrode
v, and the pixel electrode V ,, have the same voltages. In time
zone T3, the scan signal does not scan the scan lines in region
2. The drive voltage applied to the common electrode V__,,
(A) and the common electrode V_,,,,(B) changes to a tuned
voltage. Therefore, the pixel electrode V,,, and the pixel elec-
trode V,, have different voltages.

[0049] In time zone T1, the scan signal does not scan the
scan lines in region 3. Therefore, the pixel electrode V,,, and
the pixel electrode V,, have different voltages. In time zone
T2, the scan signal does not scan the scan lines in region 3.
The drive voltage applied to the common electrode V_,, (A)
and the common electrode V__,,(B) keeps in the tuned volt-
age. Therefore, the pixel electrode V,,  and the pixel electrode
V,; have the same voltages as in the time zone T1. In time
zone T3, the scan signal does not scan the scan lines in region
3. The drive voltage applied to the common electrode V__,,,
(A) and the common electrode V_,,,(B) is the standard volt-
age. The pixel electrode V,, , and the pixel electrode V,, have
the voltages transferred in the data line D. Therefore, the pixel
electrode V,, and the pixel electrode V,, have the same volt-
ages. In other words, according to the present invention, the
pixel electrode V,,, and the pixel electrode V,, have different
voltages in at least %3 frame time.

[0050] FIG. 5B illustrates a drive waveform for driving the
pixel units located in the region 1 according to the second
embodiment of the present invention. The drive waveform for
driving other regions may be deduced by analogy. The drive
signal of each scan line is a pulse. When scanning, the drive
signal is sequentially transferred to these scan lines. More-

Jul. 31, 2008

over, the drive waveform for driving the common electrode
V., om(A) and the common electrode V. (B) is a two-step
type drive waveform whose voltage level state is 5 volts and 4
volts.

[0051] Referring to FIGS. 3C and 5B, during the time seg-
ment t, in frame K, the scan lines in region 1 are scanned
sequentially. The scan line G, is in a high voltage state.
Therefore, the transistors Q, and Q, are turned on. In this
case, the voltage in the data line D, may charge the liquid
crystal capacitors C; -, and C, , and the storage capacitors
C  and C, through the transistors Q, and Q,. Atthis time, the
pixel electrode V,, , and the pixel electrode V,, in the sub-pixel
3011 and 3012 have the pixel voltage 5013 in the data line D, .
[0052] During the time segmentt, in frame K, the scan lines
in region 1 have been scanned. Therefore, the scan line G, is
in alow voltage state. The transistors Q, and Q, are turned off.
At the start of the time segment t,, the pixel electrode V,,, and
the pixel electrode V,, have the pixel voltage 5013 in the data
line D,. However, at the start of the time segment t,, the
voltage applied to the common electrode V_,,,(A) in the sub-
pixel 3011 changes from 5 volts to 4 volts. Such voltage
changes may change the voltage in the pixel electrode V,,,
from voltage 5013 down to the voltage 5014 through the
coupling effect of the storage capacitor C,,;. Similarly, at the
start of the time segment t,, the voltage applied to the com-
mon electrode V__ (B) in the sub-pixel 3012 changes from 4
volts to 5 volts. Such voltage changes may change the voltage
in the pixel electrode V,,, from voltage 5013 up to the voltage
5015 through the coupling effect ofthe storage capacitor C,,.
Therefore, the pixel electrode V,,, and the pixel electrode V,,,
in the sub-pixel 3011 and 3012 have different voltages.
[0053] During the time segment t, in frame K, the scan lines
in region 1 have been scanned. The scan line G, is in a low
voltage state. The transistors Q; and Q, are turned off. There-
fore, the pixel electrode V,,, and the pixel electrode V,,, in the
sub-pixel 3011 and 3012 have the pixel voltage as in the time
segment t,.

[0054] Next, during the time segment 4 in frame K+1, the
scan lines in region 1 are scanned again. Therefore, the scan
line G, is in a high voltage state. The voltage applied to the
commor electrode V_, (A)andV_, (B)keeps in the voltage
level of the time segment t; in frame K. The transistors Q, and
Q, are turned on. In this case, the voltage in the data line D,
may charge the liquid crystal capacitors C, ., and C, -, and
the storage capacitors C,, and C_, through the transistors Q,
and Q,. The data transferred in the Data line is reversed from
frame K to frame K+1. Therefore, the pixel electrode V,, and
the pixel electrode V,, in the sub-pixel 3011 and 3012 have
the pixel voltage 5016 in the data line D, .

[0055] During the time segment t5 in frame K+1, the scan
lines in region 1 have been scanned. Therefore, the scan line
G, is in a low voltage state. The transistors Q, and Q, are
turned off. At the start of the time segment t,, the pixel
electrode V,,, and the pixel electrode V ,, have the pixel volt-
age 5016 in the data line D,. However, at the start of the time
segment ts, the voltage applied to the common electrode
V om(A) in the sub-pixel 3011 changes from 4 volts to 5 volts.
Such voltage changes may change the voltage in the pixel
electrode V,, from voltage 5016 up to the voltage 5017
through the coupling effect of the storage capacitor C,;.
Similarly, at the start of the time segment ts, the voltage
applied to the common electrode V_,,(B) in the sub-pixel
3012 changes from 5 volts to 4 volts. Such voltage change
may change the voltage in the pixel electrode V,,, from volt-
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age 5016 down to the voltage 5018 through the coupling
effect of the storage capacitor C,,. Therefore, the pixel elec-
trodeV,,, and the pixel electrode V., , in the sub-pixel 3011 and
3012 have different voltages.

[0056] During the time segment t, in frame K+1, the scan
lines in region 1 have been scanned. The scan line G, is ina
low voltage state. The transistors Q, and Q, are turned off.
Therefore, the pixel electrode V,,, and the pixel electrode V,,,
in the sub-pixel 3011 and 3012 have the pixel voltage as in the
time segment ts. Therefore, according to the present inven-
tion, the pixel electrode Voa and the pixel electrode Voo have
different voltages during at least two thirds of the time frame.
[0057] FIG. 6A illustrates a drive waveform for driving a
liquid crystal display according to the third embodiment of
the present invention. FIG. 6A illustrates the drive voltage
waveform for sequentially driving the first scan line to the last
scan line. Moreover, the scan lines of the liquid crystal display
are divided into three regions, region 1, region 2 and region 3,
in this embodiment. However, in other embodiments, the scan
lines of the liquid crystal display may also be divided into
more or less than three regions. In this embodiment, the drive
voltage waveform applied to the common electrode V. (A)
and the common electrode V_,(B) in a frame is also divided
into three time zones, T1, T2 and T3, to correspond to the
divided regions in a liquid crystal display. Accordingly, the
scan lines in the region 1 are scanned in time zone T1. The
scan lines in the region 2 are scanned in time zone T2. The
scan lines in the region 3 are scanned in time zone T3. The
main difference between this embodiment and the first
embodiment and the second embodiment is that a three-step
drive voltage is used in this embodiment to drive the common
electrode V__,,(A) and the common electrode V_,,,(B). The
three-step drive voltage includes three voltages, 4 volts, 5
volts and 6 volts. In this embodiment, the value of the drive
voltage is switched to the standard voltage at the initial
moment of each frame. Moreover, different tuned voltages
are applied to the same pixel electrode between two adjacent
frames.

[0058] Intime zone T1, the scan signal scans the scan lines
in region 1. The drive voltage applied to the common elec-
trode V__, (A) and the common electrode V_, (B) is the
standard voltage. The pixel electrode V,,, and the pixel elec-
trode V,, have the voltage transferred in the data line D.
Therefore, the pixel electrode V,, and the pixel electrode V,,
have the same voltage. In time zone T2, the scan signal does
not scan lines in region 1. The drive voltage applied to the
common electrode V_,(A) and the common electrode V__,,
(B) changes to a tuned voltage. Therefore, the pixel electrode
V,.. and the pixel electrode V,, have different voltages. In
time zone T3, the scan signal does not scan the scan lines in
region 1 and the drive voltage applied to the common elec-
trode V,,,(A) and the common electrode V. (B) keeps in
the tuned voltage. Therefore, the pixel electrode V,,, and the
pixel electrode V,, have the same voltages as in the time zone
T2.

[0059] In time zone T1, the scan signal does not scan the
scan lines in region 2. Therefore, the pixel electrode V ,, and
the pixel electrode V, have different voltages. In time zone
T2, the scan signal does not scan the scan lines in region 2.
The drive voltage applied to the common electrode V_, (A)
and the common electrode V. (B) is the standard voltage.
The pixel electrode V,,, and the pixel electrode V ,, have the
voltages transferred in the data line D. Therefore, the pixel
electrode V,,, and the pixel electrode V ,, have the same volt-
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ages. In time zone T3, the scan signal does not scan the scan
lines in region 2. The drive voltage applied to the common
electrode V_,(A) and the common electrode V. (B)
changes to a tuned voltage. Therefore, the pixel electrode V,,,,
and the pixel electrode V , have different voltages.

[0060] Inthe time zone T1, the scan signal does not scan the
scan lines in region 3. Therefore, the pixel electrode V,,, and
the pixel electrode V,,, have different voltages. In time zone
T2, the scan signal does not scan the scan lines in region 3.
The drive voltage applied to the common electrode V_,,,(A)
and the common electrode V__ (B) keeps in the tuned volt-
age. Therefore, the pixel electrode V,,, and the pixel electrode
V,; have the same voltages as in the time zone T1. In time
zone T3, the scan signal scans the scan lines in region 3. The
drive voltage applied to the common electrode V_,,(A) and
the common electrode V_,,(B) is the standard voltage. The
pixel electrode V,,, and the pixel electrode V,, have the volt-
ages transferred in the data line D. Therefore, the pixel elec-
trode V,,, and the pixel electrode V,, have the same voltages.
In other words, according to the present invention, the pixel
electrode V,,, and the pixel electrode V,, have different volt-
ages during at least two thirds of the time frame.

[0061] FIG. 6B illustrates a drive waveform for driving the
pixel units located in region 1 according to the third embodi-
ment of the present invention. The drive waveform for driving
other regions may be deduced by analogy. The drive signal of
each scan line is a pulse. When scanning, the drive signal is
sequentially transferred to these scan lines. Moreover, the
drive waveform for driving the common electrode V. (A)
and the common electrode V_,,,(B) is a three-step type drive
waveform whose voltage level state is 4 volts, 5 volts and 7
volts.

[0062] Referring to FIGS. 3C and 6B, during the time seg-
ment t; in frame K, the scan lines in region 1 are scanned
sequentially. The scan line G, is in a high voltage state.
Therefore, the transistors Q, and Q, are turned on. In this
case, the voltage in the data line D; may charge the liquid
crystal capacitors C, ., and C; -, and the storage capacitors
C_ and C,, through the transistors Q, and Q,. At this time, the
pixel electrode V,,, and the pixel electrode V), , in the sub-pixel
3011 and 3012 have the pixel voltage 6013 in the data line D, .

[0063] During the time segmentt, in frame K, the scan lines
in region 1 have been scanned. Therefore, the scan line G, is
in alow voltage state. The transistors Q, and Q, are turned off.
Atthe start of the time segment t,, the pixel electrode V,, and
the pixel electrode V, have the pixel voltage 6013 in the data
line D,. However, at the start of the time segment t,, the
voltage applied to the common electrode V_,,,(A) in the sub-
pixel 3011 changes from 5 volts to 7 volts. Such voltage
changes may change the voltage in the pixel electrode V,,,
from voltage 6013 up to the voltage 6014 through the cou-
pling effect of the storage capacitor C,, . Similarly, at the start
of the time segment t,, the voltage applied to the common
electrode V. (B) in the sub-pixel 3012 changes from 5 volts
to 4 volts. Such voltage changes may change the voltage in the
pixel electrode V,,, from voltage 6013 down to the voltage
6015 through the coupling effect of the storage capacitor C,,,.
Therefore, the pixel electrode V,,, and the pixel electrode V,,
in the sub-pixel 3011 and 3012 have different voltages.

[0064] During the time segment t, in frame K, the scan lines
in region 1 have been scanned. The scan line G, is in a low
voltage state. The transistors Q, and Q, are turned off. There-
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fore, the pixel electrode V,,, and the pixel electrode V,,,, in the
sub-pixel 3011 and 3012 have the same pixel voltage as in the
time segment t,.

[0065] Next, during the time segment t4 in frame K+1, the
scan lines in region 1 are scanned again. Therefore, the scan
line G, is in a high voltage state. The voltage applied to the
common electrode V., (A) and V__ (B) returns to the stan-
dard voltage level, 5 volts. Therefore, the transistors Q, and
Q, are turned on. In this case, the voltage in the data line D,
may charge the liquid crystal capacitors C, ., and C, ., and
the storage capacitors C,; and C_, through the transistors Q,
and Q,. The data transferred in the Data line is reversed from
frame K to frame K+1. Therefore, the pixel electrode V,, and
the pixel electrode V,,, in the sub-pixel 3011 and 3012 have
the pixel voltage 6016 in the data line D, .

[0066] During the time segment t5 in frame K+1, the scan
lines in region 1 have been scanned. Therefore, the scan line
G, is in a low voltage state. The transistors Q; and Q, are
turned off. At the start of the time segment t,, the pixel
electrode V,,, and the pixel electrode V,, have the pixel volt-
age 6016 in the data line D,. However, at the start of the time
segment ts, the voltage applied to the common electrode
V om(A) in the sub-pixel 3011 changes from 5 volts to 4 volts.
Such voltage changes may change the voltage in the pixel
electrode V,,, from voltage 6016 down to the voltage 6017
through the coupling effect of the storage capacitor C,,,.
Similarly, at the start of the time segment ts, the voltage
applied to the common electrode V__, (B) in the sub-pixel
3012 changes from 5 volts to 7 volts. Such voltage changes
may change the voltage in the pixel electrode V,;, from volt-
age 6016 up to the voltage 6018 through the coupling effect of
the storage capacitor C,,. Therefore, the pixel electrode V,,
and the pixel electrode V,,, in the sub-pixel 3011 and 3012
have different voltages.

[0067] During the time segment t4 in frame K+1, the scan
lines in region 1 have been scanned. The scan line G, isina
low voltage state. The transistors Q, and Q, are turned off.
Therefore, the pixel electrode V,,, and the pixel electrode V
in the sub-pixel 3011 and 3012 have the pixel voltage as in the
time segment t,. Therefore, according to the present inven-
tion, the pixel electrode V,,, and the pixel electrode V,,, have
different voltages during at least two thirds of the time frame.
[0068] FIG. 7A illustrates a drive waveform for driving a
liquid crystal display according to the fourth embodiment of
the present invention. FIG. 7A illustrates the drive voltage
waveform for sequentially driving the first scan line to the last
scan line. Moreover, the scan lines of the liquid crystal display
are divided into three regions, region 1, region 2 and region 3,
in this embodiment. However, in other embodiments, the scan
lines of the liquid crystal display may also be divided into
more or less than three regions. In this embodiment, the drive
voltage waveform applied to the common electrode V_,, (A)
and the common electrode V__ (B) in a frame is also divided
into three time zones, T1, T2 and T3, to correspond to the
divided regions in a liquid crystal display. Accordingly, the
scan lines in the region 1 are scanned in time zone T1. The
scan lines in region 2 are scanned in time zone T2. The scan
lines in the region 3 are scanned in time zone T3. The main
difference between this embodiment and the foregoing
embodiments is that the drive voltage applied to the common
electrode V__,,(B) is 5 volts.

[0069] In the time zone T1, the scan signal scans the scan
lines in region 1. The voltage applied to the common elec-
trode V_,,,(A) is the standard voltage. The voltage applied to
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the common electrode V. (B) is 5 volt. The pixel electrode
V and the pixel electrode’ K/p , have the voltage transferred in
the data line D. Therefore, the pixel electrode V,, and the
pixel electrode V ,, have the same voltage. In time zone T2,
the scan signal does not scan the scan lines in region 1. The
voltage applied to the common electrode V,__,, (A) is changed
to a tuned voltage. The voltage applied to the common elec-
trode V,,,(B) is 5 volts. Therefore, the pixel electrode V,,
and the pixel electrode V,, have different voltages. In time
zone T3, the scan signal does not scan the scan lines in region
1 and the drive voltage applied to the common electrode
Vom(A) and the common electrode V__,(B) keeps in the
tuned voltage and 5 volts respectively. Therefore, the pixel
electrode V,,, and the pixel electrode V ,, have same voltages
as in the time zone T2.

[0070] In time zone T1, the scan signal does not scan the
scan lines in region 2. Therefore, the pixel electrode V,,, and
the pixel electrode V,,, have different voltages. In time zone
T2, the scan signal scans the scan lines in region 2. The
voltage applied to the common electrode V__,(A) and the
common electrode V,, (B)is 5 volts. The pixel electrodeV
and the pixel electrode V,, have the voltages transferred inthe
data line D. Therefore, the pixel electrode V,, and the pixel
electrode V,;, have the same voltages. In time zone T3, the
scan signal does not scan the scan lines in region 2. The
voltage applied to the common electrode V__, (A) is changed
to a tuned voltage. The voltage applied to the common elec-
trode V,,(B) is 5 volts. Therefore, the pixel electrode V,,,
and the pixel electrode Vs have different voltages.

[0071] Inthe time zone T1, the scan signal does not scan the
scan lines in region 3. Therefore, the pixel electrode V,,, and
the pixel electrode V,,, have different voltages. In time zone
T2, the scan signal does not scan the scan lines in region 3.
The drive voltage applied to the common electrode V_,,(A)
and the common electrode V., (B) keeps in the same voltage
as in time zone T'1. Therefore, the pixel electrode V,,, and the
pixel electrode V,, have the same voltages as in the time zone
T1. In time zone T3, the scan signal scans the scan lines in
region 3. A voltage of 5 volts is applied to the common
electrode V__, (A). A voltage of 5 volts is also applied to the
common electrode V. (B). Therefore, the pixel electrode
v, and the pixel electrode V,, have the same voltages trans-
ferred in the data line D. Therefore, the pixel electrode V,,
and the pixel electrode V,, have the same voltages. In other
words, according to the present invention, the pixel electrode
V,.and the pixel electrode V,,, have different voltages during
at least two thirds of the time frame.

[0072] FIG. 7B illustrates a drive waveform for driving the
pixel units located in the region 1 according to the fourth
embodiment of the present invention. The drive waveform for
driving other regions may be deduced by analogy. The drive
signal of each scan line is a pulse. When scanning, the drive
signal is sequentially transferred to these scan lines. More-
over, the drive waveform for driving the common electrode
V_..(A) 1s a three-step type drive waveform whose voltage
level state is 4 volts, 5 volts and 7 volts. The drive waveform
for driving the common electrode V__, (B) is a fixed voltage
waveform whose voltage is 5 volts.

[0073] Typically, to prevent the liquid crystal molecule
from being deflected in a fixed position, the voltage in the data
line is changed between a positive polarity and a negative
polarity. Moreover, the voltage for driving the common elec-
trode V_,,(A) in frame K always increases the pixel voltage
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value in the data line in the positive polarity is same as that in
the negative polarity, the voltage change value in the pixel
electrode V,, in the positive polarity will be different from
that in the negative polarity after the pixel electrode V., is
adjusted by the voltage in the common electrode V_, (A).
Such voltage differences between the positive polarity and the
negative polarity may cause the liquid crystal molecule to be
deflected at a different angle, which reduces the display qual-
ity. Therefore, different voltages are provided to the data line
in the positive polarity and in the negative polarity to generate
the same voltage change value in the pixel electrode V.
[0074] Referring to FIGS. 3C and 7B, during the time seg-
ment t, in frame K, the scan lines in region 1 are scanned
sequentially. The voltage applied to the common electrode
V om(A) and the common electrode V_,,,,(B) is 5 volts. The
scan line G, is in a high voltage state. Therefore, the transis-
tors Q, and Q, are turned on. In this case, the voltage in the
data line D, may charge the liquid crystal capacitors C, ., and
C,, and the storage capacitors C,, and C,, through the
transistors Q; and Q,. At this time, the pixel electrode V,,, and
the pixel electrode V ,, in the sub-pixel 3011 and 3012 have
the pixel voltage 7013 in the data line D, .

[0075] In this embodiment, to prevent the pixel electrode
from having different voltage changes during the periods of
positive polarity and negative polarity, different voltages are
provided to the data line during the period of positive polarity
and during the period of negative polarity to generate the
same voltage change value in the pixel electrode. Therefore,
during the positive polarity period, +127 gray level voltage
7013 is provided to the data line. In the negative polarity
period, -150 gray level voltage 7014 is provided to the data
line.

[0076] During the time segmentt, in frame K, the scan lines
in region 1 have been scanned. Therefore, the scan line G, is
in alow voltage state. The transistors Q, and Q, are turned off.
Atthe start of the time segment t,, the pixel electrode V,,, and
the pixel electrode V,,, have the pixel voltage in the data line
D,. According to this embodiment, in the positive polarity
period, the pixel voltage of the pixel electrode V,,, and the
pixel electrode V. is +127 gray level voltage 7013. In the
negative polarity period, the pixel voltage of the pixel elec-
trode V,,, and the pixel electrode V,,,, is =150 gray level volt-
age 7014. However, at the start of the time segment t,, the
voltage applied to the common electrode V_,(A) in the sub-
pixel 3011 changes from 5 volts to 7 volts. Such voltage
changes may change the voltage in the pixel electrode V.
The voltage changed from +127 gray level voltage 7013 to the
voltage 7015 in the positive polarity period, and is changed
form -150 gray level voltage 7014 to the voltage 7016 in the
negative polarity period. On the other hand, at the start of the
time segment t,, the voltage applied to the common electrode
V .om(B) in the sub-pixel 3012 keeps in the 5 volts. That is that
the voltage inthe pixel electrode V., is unchanged. Therefore,
the voltage is +127 gray level voltage 7013 in the positive
polarity period, and -150 gray level voltage 7014 in the
negative polarity period. Therefore, the pixel electrode V,,
and the pixel electrode V,,, in the sub-pixel 3011 and 3012
have different voltages.

[0077] During the time segment t, in frame K, the scan lines
in region 1 have been scanned. The scan line G1 is in a low
voltage state. The transistors Q, and Q, are turned off. There-
fore, the pixel electrode V,,, and the pixel electrode V,,, in the
sub-pixel 3011 and 3012 have the pixel voltage as in the time
segment t,.
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[0078] Next, during the time segment 4 in frame K+1, the
scan lines in region 1 are scanned again. Therefore, the scan
line G, is in a high voltage state. The voltage applied to the
common electrode V_,,,(A) and V__,(B) returns to the stan-
dard voltage level, 5 volt. Therefore, the transistors Q, and Q,
are turned on. In this case, the voltage in the data line D, may
charge the liquid crystal capacitors C; -, and C; -, and the
storage capacitors C,,, and C_,, through the transistors Q, and
Q.. Therefore, the pixel electrode V,,, and the pixel electrode
V,, in the sub-pixel 3011 and 3012 have the pixel voltage in
the data line D, . According to this embodiment, the voltage is
-127 gray level voltage 7017 in the positive polarity period,
and is +150 gray level voltage 7018 in the negative polarity
period.

[0079] During the time segment t5 in frame K+1, the scan
lines in region 1 have been scanned. Therefore, the scan line
G, is in a low voltage state. The transistors Q; and Q, are
turned off. At the start of the time segment t,, the pixel
electrode V,,, and the pixel electrode V,, have the pixel volt-
age in the data line D,. However, at the start of the time
segment ts, the voltage applied to the common electrode
V .om(A) in the sub-pixel 3011 changes from 5 volts to 4 volts.
Such voltage changes may change the voltage in the pixel
electrode V.. The voltage change is changed form -127 gray
level voltage 7017 to the voltage 7019 in the positive polarity
period, and is changed form +150 gray level voltage 7018 to
the voltage 7020 in the negative polarity period. Similarly, at
the start of the time segment t.;, a constant voltage of 3 volts is
applied to the common electrode V_,,(B) in the sub-pixel
3012. That is that the voltage in the pixel electrode V,, does
not changed. Therefore, the voltage is 127 gray level voltage
7017 in the positive polarity period, and is +150 gray level
voltage 7018 in the negative polarity period. Therefore, the
pixel electrodeV,, , and the pixel electrode V,, in the sub-pixel
3011 and 3012 have different voltages.

[0080] During the time segment t in frame K+1, the scan
lines in region 1 have been scanned. The scan line G, isina
low voltage state. The transistors Q, and Q, are turned off.
Therefore, the pixel electrode V,,, and the pixel electrode V,,,
in the sub-pixel 3011 and 3012 have the pixel voltage as in the
time segment t.. Therefore, according to the present inven-
tion, the pixel electrode V,,, and the pixel electrode V,, have
different voltages in at least %4 frame time.

[0081] Itis noticed that the foregoing drive method can be
used in a dual drive LCD. For example, FIG. 8 illustrates a
schematic diagram of a liquid crystal display using dual driv-
ing technology. In this embodiment, the drive voltages for
scan lines in the region A and in the region B are provided
respectively. That is that the drive voltage source for scan
lines in the region A is isolated to that in the region B.
Moreover, the drive IC 801 provides the voltage to the data
lines in region A. The drive IC 802 provides the voltage to the
data lines in region B.

[0082] According to this embodiment, the scan lines in
region A and region B are also separated into several regions.
The common electrodes located among theses several regions
are sequentially supplied voltages by time. Due to the drive
voltage source for scan lines in the region A isolated to that in
the region B, the time for driving the scan lines may be
reduced to increase the time for the common electrodes to
adjust the voltages in the pixel electrodes.

[0083] On the other hand, other types of the drive voltage
waveform for the common electrodes also can be used in the
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present invention. FIG. 9A to FIG. 9E illustrate the wave-
forms for driving a liquid crystal display according to the
present invention.

[0084] In FIG. 9A, the voltage applied to the common
electrode V__, (A) is switched between 5 volts and 6 volts.
The voltage applied to the common electrode V,__ (B) is
switched between 5 volt and 4 volt.

[0085] InFIG.9B,the voltage applied to the common elec-
trode V_,, (A) is switched between 5 volts and 6 volts. The
voltage applied to the common electrode V,,(B) keeps in 5
volts.

[0086] In FIG. 9C, the voltage waveform applied to the
common electrode V_ (A) is a square voltage waveform
whose voltage is switched between 5 volts and 6 volts. The
voltage applied to the common electrode V__,,(B) keeps in 5
volts. In this embodiment, the optical characteristic is related
to the root mean square voltage. In another embodiment, the
voltage applied to the common electrode V _,, (B) 1s switched
between 5 volts and 4 volts. The voltage applied to the com-
mon electrode V__,,,(B) is switched between 5 volt and 4 volt
as shown in the FIG. 9D.

[0087] InFIG.9E, the voltage applied to the common elec-
trode V__, (A) is switched between 4 volts and 6 volts. The
voltage applied to the common electrode V_,  (B) is switched
between 4 volts and 5 volts.

[0088] Accordingly, a pixel unit in the present invention is
divided into two sub-pixels. Each sub-pixel includes a thin
film transistor, a liquid crystal capacitor and a storage capaci-
tor. The storage capacitors in the two sub-pixels are coupled
to different common electrodes respectively. A tuned voltage
is applied to one of the two common electrodes to change the
pixel electrode voltage. Therefore, different voltages exist in
the two pixel electrodes to compensate to each other to release
the color shift phenomenon.

[0089] As is understood by a person skilled in the art, the
foregoing descriptions of the preferred embodiment of the
present invention are an illustration of the present invention
rather than a limitation thereof. Various modifications and
similar arrangements are included within the spirit and scope
of the appended claims. The scope of the claims should be
accorded to the broadest interpretation so as to encompass all
such modifications and similar structures. While a preferred
embodiment of the invention has been illustrated and
described, it will be appreciated that various changes can be
made therein without departing from the spirit and scope of
the invention.
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What is claimed is:

1. A drive method for driving a liquid crystal display,
wherein the liquid crystal display includes a pixel structure
that is divided into N regions, each region includes a plurality
of scan lines, a plurality of data lines, and a plurality of first
and second common electrodes alternately arranged with the
scan lines, wherein the data lines and the scan lines define a
plurality of pixel units, each pixel unit includes a first sub-
pixel having a first transistor and a first storage capacitor
coupling with the first common electrode and a second sub-
pixel having a second transistor and a second storage capaci-
tor coupling with the second common electrode, the method
comprising:

providing a scan signal to scan the scan lines sequentially

to turn on the first transistors and the second transistors
in the pixel units;

providing gray-level signals to the data lines to write the

gray level signals to the first storage capacitors through
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the first transistors to form first pixel voltages and to
write the gray level signals to the second storage capaci-
tors through the second transistors to form second pixel
voltages; and

providing a first signal to the first common electrodes in the
m™ region and providing a second signal to the second
common electrodes in the m” region when the scan lines
in the m” region have been scanned, m=1 . . . N, wherein
the first signal changes the first pixel voltages through
thefirst storage capacitors and the second signal changes
the second pixel voltages through the second storage
capacitors.

2. The drive method of claim 1, wherein the scan signal is
a pulse signal.

3. The drive method of claim 1, wherein both the first signal
and the second signal are two-step signals.

4. The drive method of claim 1, wherein the first signal
includes a first voltage and a second voltage and the second
signal includes a third voltage and a fourth voltage.

5. The drive method of claim 4, wherein after the scan lines
in the m” region have been scanned, the first signal is
switched from the first voltage to the second voltage and the
second signal is switched from the third voltage to the fourth
voltage.

6. The drive method of claim 1, wherein both the first signal
and the second signal are three-step signals.

7. The drive method of claim 6, wherein the first signal
includes a first voltage, a second voltage and a third voltage
and the second signal includes a fourth voltage, a fifth voltage
and a sixth voltage.

8. The drive method of claim 7, wherein in a frame, after the
scan lines in the m” region have been scanned, the first signal
is switched from the first voltage to the second voltage and the
second signal is switched from the fourth voltage to the fifth
voltage, and in next frame, after the scan lines in the m”
region have been scanned, the first signal is switched from the
first voltage to the third voltage and the second signal is
switched from the fourth voltage to the sixth voltage.

9. The drive method of claim 1, wherein the first signal is a
three-step signal and the second signal is a fixed voltage
signal.

10. The drive method of claim 9, wherein the first signal
includes a first voltage, a second voltage and a third voltage.

11. The drive method of claim 7, wherein in a frame, after
the scan lines in the m™ region have been scanned, the first
signal is switched from the first voltage to the second voltage,
and in next frame, after the scan lines in the m™ region have
been scanned, the first signal is switched from the first voltage
to the third voltage.

12. The drive method of claim 1, wherein providing gray-
level signals to the data lines further comprises setting a first
gray-level signal in a positive polarity period and setting a
second gray-level signal in a negative polarity period.

13. The drive method of claim 1, wherein the pixel struc-
ture that is divided into N regions is further divided into first
group and second group.

14. The drive method of ¢laim 13, wherein different data
line ICs are used to provide data to the first group and the
second group respectively
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15. The drive method of claim 1, wherein the first signal is
a two-step signal and the second signal is a fixed voltage
signal.

16. The drive method of claim 1, wherein the first signal is
a two-step signal and the second signal is a square wave
signal.

17. The drive method of claim 1, wherein the first signal is
a square wave signal and the second signal s a fixed voltage
signal.
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18. The drive method of claim 1, wherein the first signal is
selected from the group consisting of a fixed voltage signal, a
square wave signal, a two-step signal and a three-step signal.

19. The drive method of claim 1, wherein the second signal
is selected from the group consisting of a fixed voltage signal,
asquare wave signal, a two-step signal and a three-step signal.

* sk * sk *
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