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1
DRIVING METHOD AND DISPLAY USING
THE DRIVING METHOD

RELATED APPLICATIONS

This application claims priority to Taiwan Application
Serial Number 101102566, filed Jan. 20, 2012, which is
herein incorporated by reference.

TECHNICAL FIELD

The present disclosure relates to a driving method, and
more particularly to a driving method and a display structure
using the driving method.

BACKGROUND

In a thin film transistor liquid crystal display, an image is
displayed by changing the voltage applied to the pixels to
vary the field applied to the liquid crystal to control the
twisted angle or arrangement of the liquid crystal molecule,
thereby to control the luminous flux amount.

FIG. 1 illustrates a schematic diagram of a typical thin
film transistor liquid crystal display. The thin film transistor
liquid crystal display 100 includes a scan driving circuit 101,
a data driving circuit 102, a plurality of scan lines 1021-
102m, a plurality of data lines 1011~101% and a plurality of
thin film transistors 103. The scan lines 1021-102m are
arranged in parallel. The data lines 1011~101z are also
arranged in parallel and cross the scan lines 1021-102m. The
data lines 1011~1017~ are insulated from the scan lines
1021-102m. The thin film transistors 103 are located in the
positions that the data lines 1011~101#% crossing the scan
lines 1021-102m. The gate electrodes of the thin film tran-
sistors 103 are coupled to the scan lines 1021-102m respec-
tively. The source electrodes of the thin film transistors 103
are coupled to the data lines 1011~101# respectively. The
drain electrodes of the thin film transistors 103 are coupled
to the pixel electrodes 104 respectively.

The top glass substrate includes common electrodes 105
corresponding to the pixel electrodes 104. The material
forming the common electrodes 105 is Indium Tin Oxide
(ITO). A pixel unit includes a pixel electrode 104, a common
electrode 105 and liquid crystal molecules between the pixel
electrode 104 and the common electrode 105. A pixel unit is
a minimum display unit in a liquid crystal display 100.
Typically, a common voltage Vcom is applied to all common
electrodes 105 and gray voltages related to the pixel data are
applied to corresponding pixel electrodes 104 to generate
voltage difference. The liquid crystal molecules between the
common electrodes 105 and the pixel electrodes 104 are
rotated to special angles by the voltage difference to display
gray images.

FIG. 2 illustrates a schematic diagram of a waveform of
a signal to drive the thin film transistor liquid crystal display
100. The waveforms G1-Gn are the scan signal waveforms
applied to the scan lines 1021-102m respectively, The wave-
form Vcom is the common voltage waveform applied to the
common electrode 105. The waveform Vd is the gray
voltage waveform applied to the pixel electrodes 104. Refer-
ring to FIG. 1 and FIG. 2, the scan driving circuit 101
generates a plurality scan signals, waveforms G1-Gn, to the
scan lines 1021-102m in a frame. The scan signals G1-Gn
are high-level signals. When the scan signals G1-Gn are
applied to the scan signals G1-Gn, the thin film transistors
are turned on by the high-level scan signals G1-Gn. Then,
the data driving circuit 102 transfers gray level voltages to
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the pixel electrodes 104 through the turned-on thin film
transistors 103 to make pixel units to shown an image of the
frame.

In the foregoing driving method, the frame rate of the
display is 60 Hz or 75 Hz. That is, 60 images or 75 images
are continuously shown in the display in a second. However,
in a case, some continuous images are static images, that is,
these images are same images. In other words, it is not
necessary to repeated renew the display in this case. There-
fore, such unchangeable frame rate will result in invisible
waste.

SUMMARY

The present invention provides a driving method for a
display by using different frame rates to drive a static region
(or a slow motion region) and a dynamic region to reduce the
total power consumption of a display.

The present invention also provides a driving method for
a display by reducing the power supplied to the scan driving
circuit and data driving circuit to reduce the total power
consumption of a display.

The present invention discloses a driving method for
driving a display. The display includes a scan driving circuit,
a data driving circuit, a plurality of first signal lines coupling
with the scan driving circuit, and a plurality of second signal
lines coupling with the data driving circuit. The first signal
lines cross the second signal lines to form the pixel matrix.
The driving method comprises to divide the pixel matrix into
at least a first region and a second region, then, to drive the
first region by a first frame rate, and to drive the second
region by a second frame rate, wherein the first frame rate
is less than the second frame rate. The average power of
driving the first region by the first frame rate is less than the
average power of driving the second region by the second
first frame rate.

In an embodiment, the driving method further comprises
to receive a first image data and a second image data, then,
to compare the first image data with the second image data
to get an image mode, and to divide the pixel matrix into at
least the first region and the second region according to the
image mode.

In an embodiment, the driving method further comprises
a timing controller to control the scan driving circuit and the
data driving circuit to drive at least the first region and the
second region, wherein when the scan driving circuit drive
the first region by the first frame rate, the timing controller
generates a first switch signal to the scan driving circuit, and
when the scan driving circuit drive the second region by the
second frame rate, the timing controller generates a second
switch signal to the scan driving circuit.

In an embodiment, the output signal of the data driving
circuit is a data signal, an opening state signal, a floating
state signal or a high impedance state signal. When a region
in the pixel region is not scanned by the scan driving circuit,
the output signal of the data driving circuit transferred to the
region is an opening state signal, a floating state signal or a
high impedance state signal.

In an embodiment, the display is a electrophoresis display,
a electrowetting display, a silicon micro display, a MEMS
display, an active matrix display, an AMOLED display or a
semiconductor silicon display.

The present invention also discloses a display. The display
comprises a scan driving circuit, a data driving circuit, a
determination unit, a timing controller, a register, a switch
circuit, a plurality of first signal lines coupling with the scan
driving circuit, a plurality of second signal lines coupling
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with the data driving circuit. The first signal lines cross the
second signal lines to form a pixel matrix. When the pixel
region is divided into at least a first region and a second
region, the register stores addresses of the first region, the
timing controller controls the scan driving circuit and the
data driving circuit to drive at least the first region by a first
frame rate and the second region by a second frame rate,
wherein the first frame rate is less than the second frame rate.

In an embodiment, the determination unit receives a first
image data and a second image data. The determination unit
compares the first image data with the second image data to
get an image mode. The determination unit divides the pixel
matrix into at least the first region and the second region
according to the image mode.

In an embodiment, the determination unit further com-
prises a first register to store the first image data and a second
register to store the second image data. The first image data
is comparing with the second image data to get the image
mode.

In an embodiment, when the scan driving circuit drives
the first region by the first frame rate, the timing controller
generates a first switch signal to the scan driving circuit, and
when the scan driving circuit drive the second region by the
second frame rate, the timing controller generates a second
switch. signal to the scan driving circuit.

In an embodiment, when a region in the pixel region is not
scanned by the scan driving circuit, the output signal of the
data driving circuit transferred to the region is an opening
state signal, a floating state signal or a high impedance state
signal.

In an embodiment, the display is a electrophoresis display,
a electrowetting display, a silicon micro display, a MEMS
display, an active matrix display, an AMOLED display or a
semiconductor silicon display.

Accordingly, when a continuous image shown in a display
includes a static region or a slow motion region, for reducing
the power consumption, the scan driving circuit will reduce
the scan frequency (frame rate) in the static region or slow
motion region. Moreover, the data driving circuit will not
transfer any gray level voltage data to the static region or the
slow motion region when the static region or the slow
motion region is not scanned by the scan driving circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to make the foregoing as well as other aspects,
features, advantages, and embodiments of the present dis-
closure more apparent, the accompanying drawings are
described as follows:

FIG. 1 is a schematic diagram of a typical thin film
transistor liquid crystal display.

FIG. 2 is a schematic diagram of a waveform for driving
a typical thin film transistor liquid crystal display.

FIG. 3 is a schematic diagram of a thin film transistor
liquid crystal display in accordance with an embodiment.

FIG. 4 is a schematic diagram of a frame rate of a thin film
transistor liquid crystal display in accordance with an
embodiment.

FIG. 5 is a schematic diagram of a waveform for driving
the thin film transistor liquid crystal display in accordance
with an embodiment.

FIG. 6 is a flow chart of dividing a continuous image into
a plurality of regions with different frame rates by a deter-
mination unit in accordance with an embodiment.
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FIG. 7 is a schematic diagram of a display that includes
different regions with different frame rates in accordance
with an embodiment.

DETAILED DESCRIPTION

Reference will now be made in detail to the present
embodiments of the disclosure, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

According to the driving method of the present invention,
when a continuous image shown in a display includes a
static region or a slow motion region, for reducing the power
consumption, the scan driving circuit will reduce the scan
frequency (frame rate) in the static region or slow motion
region, and the data driving circuit will not transfer any gray
level voltages to the static region or the slow motion region.
Therefore, the driving voltage supplied to the scan driving
circuit and the data driving circuit may be reduced or be
stopped, thereby to reduce the total power consumption of a
display. In other words, in the claimed invention, a threshold
value is used to divided a continuous image shown in a
display into a static region (or a slow motion region) and a
dynamic region. The scan driving circuit uses different
frame rates to drive the static region (or a slow motion
region) and the dynamic region. The data driving circuit
supplies corresponding gray level to the pixels according to
the different frame rates. Accordingly, the total power con-
sumption of the display is reduced.

FIG. 3 is a schematic diagram of a thin film transistor
liquid crystal display in accordance with an embodiment.
The thin film transistor liquid crystal display 200 includes a
scan driving circuit 201, a data driving circuit 202, a timing
controller 206, a determination unit 210, a plurality of scan
lines 2011-201m, a plurality of data lines 2021~202#n, a
plurality of thin film transistors 203 and a plurality of pixel
electrodes 204. The scan lines 2011-201m are arranged in
parallel. The data lines 2021~202% are also arranged in
parallel and cross the scan lines 2011-201. The data lines
2021~2027 are insulated from the scan lines 2011-201m.
The thin film transistors 203 are located in the positions that
the data lines 2021~202# crossing the scan lines 2011-201m.
The gate electrodes of the thin film transistors 203 are
coupled to the scan lines 2011-201m respectively. The
source electrodes of the thin film transistors 203 are coupled
to the data lines 2021~2027 respectively. The drain elec-
trodes of the thin film transistors 203 are coupled to the pixel
electrodes 204 respectively. The common electrodes 205
correspond to the pixel electrodes 204. In an embodiment,
the material forming the common electrodes 205 is Indium
Tin Oxide (ITO). A pixel unit includes a pixel electrode 124,
a common electrode 205 and liquid crystal molecules
between the pixel electrode 204 and the common electrode
205. A pixel unit is a minimum display unit in a liquid crystal
display 200.

The timing controller 206 transfers the timing signal CLK
to the scan driving circuit 201 and the data driving circuit
202. The timing controller 206 also provides an image data
to the data driving circuit 202. The data driving circuit 202
generates driving signals to the data lines 2021-2027 accord-
ing to the image data and the timing signal CLK. For making
sure displaying a correct image by the thin film transistor
liquid crystal display, a connection port is used to transfer
signals among the timing controller 203, the scan driving
circuit 201 and the data driving circuit 202.
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Because all the liquid crystal displays, the electrophoresis
displays, the electrowetting displays, silicon micro displays
belong to a holding type display, the image displayed in the
displays may be held. That is, even though the frame rate for
forming a continuous static image in a display is reduced,
the display quality may not be affected. Therefore, in the
claimed invention, the power consumption is much reduced
by reducing the frame rate when a continuous static image
is shown in a display. Moreover, the invention may be also
used in an electrophoresis display, an electrowetting display,
a silicon micro display, a MEMS display, an AMOLED
display, an active matrix display or a semiconductor silicon
display.

Accordingly, the addresses of the static region or the
addresses of a region that the data are changed under a
special threshold value in a continuous image are marked by
the determination unit 210. Then, the timing controller 206
transfers the marked addresses to the scan driving circuit
201. According to the marked addresses, the scan driving
circuit 201 reduces the scan frequency (frame rate) while the
marked addressed are scanned. On the other hand, the timing
controller 206 further transfers the addresses marked by the
determination unit 210 to a register 207 in the data driving
circuit 202 to control the switch circuit 209. The switch
circuit 209 will cut off the connection between the data
buffer 208 and the corresponding data lines 2021-202# to
stop transferring gray level voltage data Vd to data lines
when the data buffer 208 transfers gray level voltage data Vd
to drive the pixels in the marked addresses. The gray level
voltage data Vd is stored in the data buffer 208. In an
embodiment, a user can set the frame rate for the marked
region. In another embodiment, the static region or slow
motion region in a continuous image is decided by the
determination unit 201 by comparing the pixel voltages
applied to the present image with that of the previous image.
According to the comparing result, a corresponding frame
rate is also defined. In another embodiment, a transforming
table of a display is used to decide the static region or slow
motion region in a continuous image. According to the
transforming result, a corresponding frame rate is also
defined. In further embodiment, the static region or slow
motion region in a continuous image is decided by a
processor or an operation system. According to the deciding
result, a corresponding frame rate is also defined.

The determination unit 201 can determine the static
region or slow motion region in a continuous image and
transferring the determination result to the timing controller
206 to control the data driving circuit 202 and the scan
driving circuit 201. In an embodiment, the determination
unit 201 further comprises a first register 2101 and a second
register 2102. When a continuous image data, a first image
data and a second image data, is transferred to the pixel
matrix, the first image data is stored in the first register 2101
and the second image data is stored in the second register
2102. The first image data is compared with the second
image data to get an image data mode. According to the
image data mode, the determination unit 201 can determine
the static region or slow motion region in the continuous
image. In other words, the determination unit 201 can at
least divide the pixels into two pixel regions, a first pixel
region and a second pixel region.

For example, in an embodiment, a static region or a slow
motion region in a continuous image is displayed by the
pixel region including the scan line 2011 and the scan line
2012. That is, the frame rate in this region is set to reduced,
such as from 60 Hz to 3030 Hz. On the other hand, the frame
rate of the continuous image displayed by the pixel region

10

15

20

25

30

35

40

45

50

55

60

65

6

including the scan line 2013 to the scan line 201m are
maintained, such as 60 Hz. Accordingly, when the continu-
ous image is displayed, the scan line 2011 and the scan line
2012 are scanned by 30 Hz by the scan driving circuit 201,
and the scan line 2013 to the scan line 201m are scanned by
60 Hz by the scan driving circuit 201.

FIG. 4 is a schematic diagram of a frame rate of a thin film
transistor liquid crystal display in accordance with an
embodiment. The continuous image shown by the pixel
region including the scan line 2013 to the scan line 201m is
displayed by 60 Hz frame rate. The continuous image shown
by the pixel region including the scan line 2011 to the scan
line 2012 is displayed by 30 Hz frame rate. Therefore, when
the continuous image of the frame 1 and frame 2 is displayed
by the pixel region including the scan line 2013 to the scan
line 201m, only the continuous image of the frame 1 is
displayed by the pixel region including the scan line 2011
and the scan line 2012. When the continuous image of the
frame 3 and frame 4 is displayed by the pixel region
including the scan line 2013 to the scan line 201, only the
continuous image of the frame 3 is displayed by the pixel
region including the scan line 2011 and the scan line 2012.
That is, the continuous image of frame 2 does not be
displayed by the pixel region including the scan line 2011
and the scan line 2012.

FIG. 5 is a schematic diagram of a waveform for driving
the thin film transistor liquid crystal display in accordance
with an embodiment. In frame 2, the scan driving circuit 201
does not provide any scan signal to the scan lines 2011 and
the scan line 2012 to display the continuous image. There-
fore, the continuous image displayed in frame 1 may be
maintained in the pixel region including the scan line 2011
and the scan line 2012 in frame 2. Accordingly, the gray
level voltage data for displaying the continuous image of
frame 2 does not be transferred to the data lines 2021 to data
lines 2027 in the pixel region including the scan lines 2011
and the scan line 2012. The gray level voltage data of the
continuous image of the frame 2 is only transferred to the
data lines 2021 to data lines 2027 in the pixel region
including the scan lines 2013 to the scan line 2017. That is,
the timing controller 206 controls the switch circuit 209 to
cut off or to be floating the connection between the data
buffer 208 and the data lines 2021-202% while the gray level
voltage data of the continuous image of frame 2 is trans-
ferred to the pixel region including the scan lines 2011 and
the scan line 2012. Therefore, the gray level voltage data Vd
is not transferred to the data lines 2021-202» from data
buffer 208. Then, the timing controller 206 controls the
switch circuit 209 to connect the data buffer 208 to the data
lines 2021-202» while the gray level voltage data of the
continuous image of frame 2 is transferred to the pixel
region including the scan lines 2013 to the scan line 201m.
Therefore, the gray level voltage data Vd is transferred to the
data lines 2021-202# from data buffer 208 when pixel region
including the scan lines 2013 to the scan line 201m is
scanned. Accordingly, because the data driving circuit 212
doe not transfer any gray level voltage data Vd to the data
lines 2021-2027 in the pixel region including the scan lines
2011 and the scan line 2012, the power supplied to the data
driving circuit 202 can be stopped or reduced. On the other
hand, when the scan driving circuit 201 does not provide any
scan signal to the scan lines 2011 and the scan line 2012 to
display the continuous image in frame 2, the power supplied
to the scan driving circuit 201 can be also stopped or
reduced.

In an embodiment, the output signal of the data driving
circuit 202 includes data signals, floating state signals, open
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circuit state signals or a high impedance state signals. When
the timing controller 206 controls the switch circuit 209 to
cut off the connection between the data buffer 208 and the
data lines 2021-2027, the output signal of the data driving
circuit 202 is floating state signals or a high impedance state
signals.

In another embodiment, the frame rate of the pixel region
including the data line 2021 to the data line 2023 is set to
reduce to 30 Hz. The frame rate of the pixel region including
the data line 2024 to the data line 2027 is maintained in 60
Hz. Accordingly, the scan line 2011 to the scan line 201m are
scanned by the scan driving circuit 201 using 60 Hz.
However, the continuous image shown by the pixel region
including the data line 2021 to the data line 2023 is dis-
played by 30 Hz frame rate. The continuous image shown by
the pixel region including the data line 2024 to the data line
202 is displayed by 60 Hz frame rate. Therefore, when the
continuous image of the frame 1 and frame 2 is displayed by
the pixel region including the data line 2021 to the data line
2023, only the continuous image of frame 1 is displayed by
the pixel region including the data line 2021 to the data line
2023. When the continuous image of frame 3 and frame 4 is
displayed by the pixel region including the data line 2024 to
the data line 202#, only the continuous image of frame 3 is
displayed by the pixel region including the data line 2021 to
the data line 2023. That is, the continuous image of frame 2
does not be displayed by the pixel region including the data
line 2021 to the data line 2023.

That is, the data driving circuit 202 does not provide any
gray level voltage data to the data lines 2021-2023 to display
the continuous image in frame 2. The gray level voltage data
of the continuous image of the frame 2 is only transferred to
the data lines 2024 to data lines 202z. Therefore, the timing
controller 206 controls the switch circuit 209 to connect the
data buffer 208 and the data lines 2024-202# to transfer the
gray level voltage data Vd to the data lines 2024-202x.
Moreover, the timing controller 206 controls the switch
circuit 209 to cut off the continuous between the data buffer
208 and the data lines 2021-2023 to stop transferring the
gray level voltage data Vd to the pixel region including the
scan lines 2011-2012. Accordingly, because the data driving
circuit 202 doe not transfer any gray level voltage data Vd
to the data lines 2021-2023, the power supplied to the data
driving circuit 202 can be stopped or reduced. In an embodi-
ment, the output signal of the data driving circuit 202
includes data signals, floating state signals or a high imped-
ance state signals. When the timing controller 206 controls
the switch circuit 209 to cut off the connection between the
data buffer 208 and the data lines 2021-2027, the output
signal of the data driving circuit 202 is floating state signals
or a high impedance state signals.

In further embodiment, the frame rate of the pixel region
surrounded by the scan line 2011, the scan line 2012, the
data line 2022 and the data line 2023 is set to reduce to 30
Hz. The frame rate of the other pixel region in a display is
maintained in 60 Hz. Accordingly, the scan line 2011 to the
scan line 201m are scanned by the scan driving circuit 201
using 60 Hz. However, the continuous image shown by the
pixel region surrounded by the scan line 2011, the scan line
2012, the data line 2022 and the data line 2023 is displayed
by 30 Hz frame rate. The continuous image shown by the
other pixel region is displayed by 60 Hz frame rate. There-
fore, when the continuous image of the frame 1 and frame
2 is displayed by the other pixel region, only the continuous
image of frame 1 is displayed by the pixel region surrounded
by the scan line 2011, the scan line 2012, the data line 2022
and the data line 2023. When the continuous image of frame

10

15

20

25

30

35

40

45

50

55

60

8

3 and frame 4 is displayed by the other pixel region, only the
continuous image of frame 3 is displayed by the pixel region
surrounded by the scan line 2011, the scan line 2012, the
data line 2022 and the data line 2023. That is, the continuous
image of frame 2 does not be displayed by the pixel region
surrounded by the scan line 2011, the scan line 2012, the
data line 2022 and the data line 2023.

That is, the data driving circuit 202 does not provide any
gray level voltage data to the pixel region surrounded by the
scan line 2011, the scan line 2012, the data line 2022 and the
data One 2023 to display the continuous image in frame 2.
The gray level voltage data of the continuous image of the
frame 2 is only transferred to the pixels out the region
surrounded by the scan line 2011, the scan line 2012, the
data line 2022 and the data line 2023. Therefore, the timing
controller 206 controls the switch circuit 209 to connect the
data buffer 208 and the data line 2021 and data lines
2024-202r to transfer the gray level voltage data lid to the
data line 2021 and data lines 2024-202» while the scan
driving circuit 201 scans the scan line 2024-2027. Moreover,
the timing controller 206 also controls the switch circuit 209
to cut off the continuous between the data buffer 208 and the
data lines 2022-2023 to stop transferring the gray level
voltage data Vd to the data lines 2022-2023 while the scan
driving circuit 201 scans the scan line 2011 and 2012.
Accordingly, because the data driving circuit 202 doe not
transfer any gray level voltage data Vd to the data lines
2022-2023 while the scan driving circuit 201 scans the scan
line 2011 and 2012, the power supplied to the data driving
circuit 202 can be stopped or reduced. In an embodiment, the
output signal of the data driving circuit 202 includes data
signals, floating state signals or a high impedance state
signals. When the timing controller 206 controls the switch
circuit 209 to cut off the connection between the data buffer
208 and the data lines 2021-202%, the output signal of the
data driving circuit 202 is floating state signals or a high
impedance state signals.

It is noticed that two frame rates, 30 Hz and 60 Hz, are
used in the foregoing embodiments to explain the claimed
invention. However, the claimed invention method may be
also applied to a display to display a continuous image
including many frame rates. That is, partial of the continuous
image is displayed by different frame rates. For example,
seven frame rates are used to display a continuous image.
FIG. 7 is a schematic diagram of a display that includes
different regions with different frame rates in accordance
with an embodiment. The display 900 includes four regions
901, 902, 903 and 904 that are displayed by different frame
rates. Region 901 is displayed by 30 Hz frame rate. Region
902 is displayed by 45 Hz frame rate. Region 903 is
displayed by 10 Hz frame rate. Region 904 is displayed by
20 Hz frame rate. The other region in the display 900 is
displayed by 60 Hz frame rate. In this embodiment, the
timing controller 206 controls the scan driving circuit 201
and the data driving circuit 202 to transfer scan signals and
gray level voltage data to the display 900. The data driving
circuit 202 transfers gray level voltage data to the regions
only when the regions are scanned by the scan driving circuit
201. In other words, the data driving circuit 202 does not
transfer any gray level voltage data to the regions when the
regions are not scanned by the scan driving circuit 201,
Therefore, the power consumption of a display can be
reduced.

FIG. 6 is a flow chart of dividing a continuous image into
a plurality of regions with different frame rates by a deter-
mination unit in accordance with an embodiment. However,
in another embodiment, a processor or an operation system
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may also use this flow chart to divide a continuous image
into a plurality of regions with different frame rates. In step
701, the determination unit 210 receives a first image data
and stores the first image data in the first register 2101. Next,
in step 702, the determination unit 210 receives a second
image data and stores the second image data in the second
register 2101. The second image data follows the first image
data to form a continuous image data. The second image data
is the present image data. In step 703, the determination unit
210 compares the first image data with the second image
data to get an image data mode. In step 704, according to the
image data mode, the determination unit 201 determines the
static region or slow motion region in the second image data.
The addresses of the static region or the slow motion region
are stored in the register 207 of the data driving circuit 202.
In step 705, the frame rate of the static region or the slow
motion region is reduced. Then, in step 706, the display is
operated according to the reduced frame rate. At this time,
the timing controller 206 controls the scan driving circuit
201 and the data driving circuit 202 to transfer scan signals
and gray level voltage data to the pixel region. For example,
when a pixel region in a display is defined as a static region
or a slow motion region, the timing controller 206 controls
the scan driving circuit 201 and the data driving circuit 202
to drive this pixel region by a lower frame rate.

Accordingly, when a continuous image shown in a display
includes a static region or a slow motion region, for reducing
the power consumption, the scan driving circuit will reduce
the scan frequency (frame rate) in the static region or slow
motion region. Moreover, the data driving circuit will not
transfer any gray level voltage data to the static region or the
slow motion region when the static region or the slow
motion region is not scanned by the scan driving circuit. The
driving method of the present invention may be performed
by the timing controller or the driving circuit, the scan
driving circuit and the data driving circuit, The driving
method of the present invention may be also performed by
the timing controller and the driving circuit, the scan driving
circuit and the data driving circuit.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present disclosure without departing from the scope or
spirit of the disclosure. In view of the foregoing, it is
intended that the present disclosure cover modifications and
variations of this disclosure provided they fall within the
scope of the following claims.

What is claimed is:

1. A driving method for driving a display, the display
includes a scan driving circuit, a data driving circuit, a
plurality of first signal lines coupling with the scan driving
circuit, and a plurality of second signal lines coupling with
the data driving circuit, wherein the first signal lines cross
the second signal lines to form the pixel matrix, comprising:

dividing the pixel matrix into at least a first region and a

second region, further comprising:

receiving a first image data by a first register;

receiving a second image data following the first image
data by a second register;

comparing pixel voltages of the first image data with
that of the second image data to get an image mode,
wherein addresses of pixels whose pixel voltage
change is under a special threshold value are marked
in the image mode; and

dividing the pixel matrix into at least the first region
and the second region according to the image mode;

driving the first region by a first frame rate; and
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driving the second region by a second frame rate, wherein
the first frame rate is less than the second frame rate,
and

wherein when the scan driving circuit transfers scan
signals to the second region but does not transfer scan
signals to the first region according to the first frame
rate, the data driving circuit transfers data signals to the
second region and transfers floating state signals, open
circuit state signals or high impedance state signals to
the first region to make the pixel matrix to display a
frame,

wherein in the frame a power supplied to the scan driving
circuit and the data driving circuit is continued when
the scan driving circuit transfers scan signals to the
second region and the data driving circuit transfers data
signals to the second region, and

the power supplied to the scan driving circuit and the data
driving circuit is stopped when the scan driving circuit
does not transfer scan signals to the first region and the
data driving circuit transfers floating state signals, open
circuit state signals or high impedance state signals to
the first region.

2. The driving method of claim 1, wherein dividing the
pixel matrix into at least the first region and the second
region is in accordance with a display transform table.

3. The driving method of claim 1, wherein dividing the
pixel matrix into at least the first region and the second
region is performed by a processor or an operation system.

4. The driving method of claim 1, wherein when the scan
driving circuit drive the first region by the first frame rate,
a timing controller generates a first switch signal to the scan
driving circuit, and when the scan driving circuit drive the
second region by the second frame rate, the timing controller
generates a second switch signal to the scan driving circuit.

5. The driving method of claim 1, wherein the average
power of driving the first region by the first frame rate is less
than the average power of driving the second region by the
second first frame rate.

6. The driving method of claim 1, wherein the display is
a electrophoresis display, an electrowetting display, a silicon
micro display, a MEMS display, an active matrix display or
a semiconductor silicon display.

7. A display, comprising:

a scan driving circuit;

a data driving circuit, wherein an output signal of the data
driving circuit is a data signal, an open circuit state
signal, a floating state signal or a high impedance state
signal;

a determination unit;

a timing controller;

a switch circuit;

a plurality of first signal lines coupling with the scan
driving circuit;

a plurality of second signal lines coupling with the data
driving circuit, wherein the first signal lines cross the
second signal lines to form a pixel matrix,

wherein a first register receives a first image data and a
second register receives a second image data following
the first image data, the determination unit compares
pixel voltages of the first image data with pixel voltages
of the second image data to get an image mode,
wherein addresses of pixels whose pixel voltage change
is under a special threshold value are marked in the
image mode, and to divide the pixel matrix into at least
the first region and the second region according to the
image mode;
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when the pixel matrix is divided into at least the first
region and the second region, a third register stores
addresses of the first region, the timing controller
controls the scan driving circuit and the data driving
circuit to drive at least the first region by a first frame
rate and the second region by a second frame rate,
wherein the first frame rate is less than the second
frame rate, and

wherein when the scan driving circuit transfer scan sig-
nals to the second region but does not transfer scan
signals to the first region according to the first frame
rate, the data driving circuit transfers data signals to the
second region and transfers floating state signals, open
circuit state signals or high impedance state signals to
the first region to make the pixel matrix to display a
frame of an image,

wherein the frame, a power supplied to the scan driving
circuit and the data driving circuit is continued when
the scan driving circuit transfers scan signals to the
second region and the data driving circuit transfers data
signals to the second region, and

the power supplied to the scan driving circuit and the data
driving circuit is stopped when the scan driving circuit
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does not transfer scan signals to the first region and the
data driving circuit transfers floating state signals, open
circuit state signals or high impedance state signals to
the first region.

8. The display of claim 7, further comprising a display
transform table, wherein the pixel matrix is divided into at
least the first region and the second region in accordance
with the display transform table.

9. The display of claim 7, further comprising a processor
and an operation system, the processor or the operation
system divides the pixel matrix into at least the first region
and the second region.

10. The display of claim 7, wherein when the scan driving
circuit drive the first region by the first frame rate, the timing
controller generates a first switch signal to the scan driving
circuit, and when the scan driving circuit drive the second
region by the second frame rate, the timing controller
generates a second switch signal to the scan driving circuit.

11. The display of claim 7, wherein the display is a
electrophoresis display, an electrowetting display, a silicon
micro display, a MEMS display, an active matrix display or
a semiconductor silicon display, an AMOLED display.
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