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inputting the display data corresponding to the picture frame, and the picture frame
comprises a plurality of pixels with a display driving circuit

‘ 202

the display driving circuit statistically sums absolute values of gray scale/voltage
differences of the pixels in a showing sequence direction of the plurality of pixels to
acquire pixel gray scale/voltage distribution of the plurality of pixels according to the gray
scale/voltage difference after summing

203

y
the display driving circuit at least partially reduces fore and after driving voltage difference
corresponded with the display data of fore and after showing pixels in a showing
sequence direction of the plurality of pixels for pixel gray scale/voltage distribution of the
plurality of pixels of which the gray scale/voltage difference after summing is larger than
the threshold

FIG. 2
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the display driving circuit inputs the display data corresponding to the picture frame, and
the picture frame comprises a plurality of pixels
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— the display driving circuit sums absolute values of —L
___——dnving voltage differences required for pixels of the next row and the present row on the——__
——same data line in the plurality of pixels row by row, and determines whether the voltage.—

T differencel U1 after summing is larger than — yes
— —
T——___thefirst threshold value G_th1_——
\\ //
no _— 303
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the display driving circuit determines the pixel voltage distribution of the plurality of pixels
not to be the first kind of distribution, and drives the pixels of each row in sequence

- 304

/

the display driving circuit determines the pixel voltage distribution of the plurality of pixels |
to be the first kind of distribution

.
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/
///the display driving circuit sums absoluﬁ\\\\/
— "values of driving voltage differences required for pixels of the row after ——
== the nextrow and the present row on the same data line in the plurality of pixels rowby
~—row, and determines whether the voltage difference | U2 after summing — yes
— is larger than the second threshold —
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306

the display driving circuit determines the pixel voltage distribution of the plurality of pixels

not to be the second kind of distribution, the pixels of all rows are divided into at least two

units according to four rows of each unit, the driving sequence of the second row and the
third row is switched for the each unit to partially reduce fore and after driving voltage

difference corresponded with the display data of fore and after showing pixels 207

as the display driving circuit determines the pixel voltage distribution of the plurality of
pixels to be the second kind of distribution, the pixels of all rows are divided into at least
two units according tc four rows of each unit, and as fore and after driving and showing
the at least two units, alternately discarding display data corresponded with pixels of
partial rows in the fore unit and display data of corresponding rest partial rows in the after
unit, and using display data of the pixels of reserve rows in the fore unit as display data of
the pixels of the rest rows in the fore unit, and similarly operating the after unit to partially
reduce fore and after driving voltage difference corresponded with the display data of fore
and after showing pixels
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DISPLAY DRIVING METHOD, DISPLAY
DRIVING CIRCUIT AND LIQUID CRYSTAL
DISPLAY

FIELD OF THE INVENTION

[0001] The present invention relates to a display technol-
ogy field, and more particularly to a display driving method,
a display driving circuit and a liquid crystal display.

BACKGROUND OF THE INVENTION

[0002] The driving type of Thin Film Transistor (TFT) in
the present liquid crystal display is: the gate driving circuit
of the display scans each row of pixels on the display panel
row by row, and the source driving circuit is synchronous
with the scan of the gate driving circuit to output the driving
voltage for the row of the pixels which is scanned by the gate
driving circuit to make the row of the pixels show corre-
sponding gray scale.

[0003] However, as the liquid crystal display shows dif-
ferent pictures, the difference between the driving voltages
required for the adjacent rows or the alternate rows of the
picture can be larger. Then, if the scan row by row remains,
the difference between the driving voltages for at least half
of adjacent twice inputs of the source driving circuit can be
larger, and thus, it leads to that the power consumption of the
source driving circuit 1s high.

SUMMARY OF THE INVENTION

[0004] A technical issue that the present invention is
mainly to solve is to provide a display driving method, a
display driving circuit and a liquid crystal display, which can
reduce the power consumption of the display driving circuit.
[0005] For solving the aforesaid technical issue, the tech-
nical solution employed by the present invention is: provid-
ing a display driving method comprising steps of: inputting
the display data corresponding to the picture frame, and the
picture frame comprises a plurality of pixels; statistically
summing absolute values of gray scale/voltage differences
of the pixels in a showing sequence direction of the plurality
of pixels to acquire pixel gray scale/voltage distribution of
the plurality of pixels according to the gray scale/voltage
difference after summing; at least partially reducing fore and
after driving voltage difference corresponded with the dis-
play data of fore and after showing pixels in a showing
sequence direction of the plurality of pixels for pixel gray
scale/voltage distribution of the plurality of pixels of which
the gray scale/voltage difference after summing is larger
than the threshold.

[0006] The step of statistically summing absolute values
of gray scale/voltage differences of the pixels in a showing
sequence direction of the plurality of pixels comprises: as
rank scan driving and showing the plurality of pixels,
summing absolute values of driving voltage differences
required for pixels of the next row and the present row on the
same data line in the plurality of pixels row by row; as the
voltage difference A U1 after summing is larger than the first
threshold value G_thl, the pixel voltage distribution of the
plurality of pixels is determined to be the first kind of
distribution.

[0007] The step of statistically summing absolute values
of gray scale/voltage differences of the pixels in a showing
sequence direction of the plurality of pixels comprises: as
rank scan driving and showing the plurality of pixels,
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summing absolute values of driving voltage differences
required for pixels of the row after the next row and the
present row on the same data line in the plurality of pixels
row by row; as the voltage difference A U2 after summing
is larger than the second threshold value G_th2, the pixel
voltage distribution of the plurality of pixels is determined
to be the second kind of distribution.

[0008] The step of at least partially reducing fore and after
driving voltage difference corresponded with the display
data of fore and after showing pixels in the showing
sequence direction of the plurality of pixels comprises: as
the pixel voltage distribution of the plurality of pixels is
determined to be the first kind of distribution and the second
kind of distribution, the pixels of all rows are divided into at
least two units according to four rows of each unit, and as
fore and after driving and showing the at least two units,
alternately discarding display data corresponded with pixels
of partial rows in the fore unit and display data of corre-
sponding rest partial rows in the after unit, and using display
data of the pixels of reserve rows in the fore unit as display
data of the pixels of the rest rows in the fore unit, and
similarly operating the after unit to partially reduce fore and
after driving voltage difference corresponded with the dis-
play data of fore and after showing pixels.

[0009] The step of at least partially reducing fore and after
driving voltage difference corresponded with the display
data of fore and after showing pixels in the showing
sequence direction of the plurality of pixels comprises: as
the pixel voltage distribution of the plurality of pixels is
determined to be the first kind of distribution but not the
second kind of distribution, the pixels of all rows are divided
into at least two units according to four rows of each unit,
the driving sequence of the second row and the third row is
switched for the each unit to partially reduce fore and after
driving voltage difference corresponded with the display
data of fore and after showing pixels.

[0010] For solving the aforesaid technical issue, another
technical solution employed by the present invention is:
providing a display driving circuit comprising: an input
module, employed for inputting the display data correspond-
ing to the picture frame, and the picture frame comprises a
plurality of pixels; a statistical module, employed for sta-
tistically summing absolute values of gray scale/voltage
differences of the pixels in a showing sequence direction of
the plurality of pixels to acquire pixel gray scale/voltage
distribution of the plurality of pixels according to the gray
scale/voltage difference after summing; a driving module, at
least partially reducing fore and after driving voltage dif-
ference corresponded with the display data of fore and after
showing pixels in a showing sequence direction of the
plurality of pixels for pixel gray scale/voltage distribution of
the plurality of pixels of which the gray scale/voltage
difference after summing is larger than the threshold.
[0011] The statistical module is specifically employed for:
as rank scan driving and showing the plurality of pixels,
summing absolute values of driving voltage differences
required for pixels of the next row and the present row on the
same data line in the plurality of pixels row by row; as the
voltage difference A U1 after summing is larger than the first
threshold value G_thl, the pixel voltage distribution of the
plurality of pixels is determined to be the first kind of
distribution.

[0012] The statistical module is specifically employed for:
as rank scan driving and showing the plurality of pixels,
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summing absolute values of driving voltage differences
required for pixels of the row after the next row and the
present row on the same data line in the plurality of pixels
row by row; as the voltage difference A U2 after summing
is larger than the second threshold value G_th2, the pixel
voltage distribution of the plurality of pixels is determined
to be the second kind of distribution.

[0013] The step of at least partially reducing fore and after
driving voltage difference corresponded with the display
data of fore and after showing pixels in the showing
sequence direction of the plurality of pixels specifically
comprises: as the pixel voltage distribution of the plurality
of pixels is determined to be the first kind of distribution and
the second kind of distribution, the pixels of all rows are
divided into at least two units according to four rows of each
unit, and as fore and after driving and showing the at least
two units, alternately discarding display data corresponded
with pixels of partial rows in the fore unit and display data
of corresponding rest partial rows in the after unit, and using
display data of the pixels of reserve rows in the fore unit as
display data of the pixels of the rest rows in the fore unit, and
similarly operating the after unit to partially reduce fore and
after driving voltage difference corresponded with the dis-
play data of fore and after showing pixels.

[0014] The step of at least partially reducing fore and after
driving voltage difference corresponded with the display
data of fore and after showing pixels in the showing
sequence direction of the plurality of pixels specifically
comprises: as the pixel voltage distribution of the plurality
of pixels is determined to be the first kind of distribution but
not the second kind of distribution, the pixels of all rows are
divided into at least two units according to four rows of each
unit, the driving sequence of the second row and the third
row 1s switched for the each unit to partially reduce fore and
after driving voltage difference corresponded with the dis-
play data of fore and after showing pixels.

[0015] For solving the aforesaid technical issue, another
technical solution employed by the present invention is:
providing a liquid crystal display, comprising a display
driving circuit and a display panel, and the display driving
circuit is the aforesaid display driving circuit, and the
display driving circuit outputs a driving voltage correspond-
ing to display data of a picture frame to the display panel to
drive the display panel to show a picture corresponding to
the picture frame.

[0016] The benefits of the present invention are: different
from the condition of prior arts, the present invention
statistically sums absolute values of gray scale/voltage dif-
ferences of the pixels in a showing sequence direction of the
pixels of the picture frame to acquire pixel gray scale/
voltage distribution of the picture frame, and at least par-
tially reduces fore and after driving voltage difference
corresponded with the display data of fore and after showing
pixels in the showing sequence direction of the plurality of
pixels for pixel gray scale/voltage distribution of the plu-
rality of pixels of which the gray scale/voltage difference
after summing is larger than the threshold. Thus, the driving
voltage change that the display driving circuit outputs to the
portion of the fore and after showing pixels is diminished,
and the power consumption of the display driving circuit is
reduced.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a structural diagram of a liquid crystal
display device according to the present invention;

[0018] FIG. 2 is a flowchart of a display driving method
according to one embodiment of the present invention;
[0019] FIG. 3 is a flowchart of a display driving method
according to another embodiment of the present invention;
[0020] FIG. 4 is first diagram of a portion of scan signals
outputted from the display driving circuit according to the
present invention;

[0021] FIG. 5 is second diagram of a portion of scan
signals outputted from the display driving circuit according
to the present invention;

[0022] FIG. 6 is a diagram of partial picture corresponded
with picture frame in another embodiment of the display
driving method according to the present invention:

[0023] FIG. 7 is a diagram of which shows that the driving
circuit drives the display panel partial in accordance with
FIG. 6 that picture corresponded with picture frame in
another embodiment of the display driving method accord-
ing to the present invention;

[0024] FIG. 8 is a structural diagram of one embodiment
of the display driving circuit according to the present
invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0025] In the following descriptions, for explanation but
not limitation, the specific details, such as particular system
structures, connects and skills are proposed for carefully and
thoroughly understanding the present invention. Neverthe-
less, any persons who are skilled in the art should clearly
understand that the present application can be achieved
without the specific details in other embodiments. In other
circumstances, the detail descriptions of the well known
devices, circuits and methods are omitted to avoid that the
unnecessary details hinder the description of the present
application.

[0026] Please refer to FIG. 1. FIG. 1 is a structural
diagram of a liquid crystal display device according to the
present invention. In this embodiment, the liquid crystal
display 100 comprises a display driving circuit 110 and a
display panel 120.

[0027] The display panel 120 comprises a plurality of
pixel units 121, a plurality of data lines 122 and a plurality
of scan lines 123. In this embodiment, the pixel unit 121 is
driven by TFT. Each data line 122 is arranged in column, and
separately connected to one column of pixel units 121 to
output the data signal provided by the display driving circuit
110 to the pixel units 121 of the column. Fach scan line 123
is arranged in row, and separately connected to one row of
pixel units 121 to output the scan signal provided by the
display driving circuit 110 to the pixel units 121 of the row.
[0028] The display driving circuit 110 comprises a source
driving circuit 111 and a gate driving circuit 112, and after
the display driving circuit 110 inputs display data of a
picture frame, the source driving circuit 111 inputs driving
voltages for all pixels of the picture frame to the correspond-
ing pixel units 121 via the data lines 122, and the gate
driving circuit 112 outputs scan signals via the scan lines 123
to activate the corresponding pixel units to realize that the
display drive circuit 110 drives the display panel 120 to
show the picture corresponding to the picture frame. Spe-
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cifically, the display driving circuit 110 executes the display
driving method of the present invention to realize that the
display panel 120 is driven to show the picture correspond-
ing to the picture frame.

[0029] Please refer to FIG. 2. FIG. 2 is a flowchart of a
display driving method according to one embodiment of the
present invention. The display driving circuit 110 executes
the method of this embodiment to realize that the display
panel 120 is driven to show the picture corresponding to the
picture frame. Specifically, the method comprises:

[0030] step 1, inputting the display data corresponding to
the picture frame, and the picture frame comprises a plural-
ity of pixels with a display driving circuit.

[0031] The display driving circuit receives display data of
the picture frame to be shown, wherein the picture frame
comprises the plurality of pixels, and the plurality of pixels
correspond to the plurality of pixel units of the display panel.

[0032] step 102: the display driving circuit statistically
sums absolute values of gray scale/voltage differences of the
pixels in a showing sequence direction of the plurality of
pixels to acquire pixel gray scale/voltage distribution of the
plurality of pixels according to the gray scale/voltage dif-
ference after summing.

[0033] A showing sequence of the plurality of pixels is the
sequence that the display driving circuit drives the corre-
sponding pixel units of the display panel. For instance, the
display driving circuit utilizes row driving, and the showing
sequence of the plurality of pixels is to show by rows.
[0034] The liquid crystal display shown in FIG. 1 is
illustrated, and the showing sequence of the plurality of
pixels is to show by rows. The display driving circuit divides
the plurality of pixels into pixel areas, and each pixel area
comprises the pixels on at least one data line. The display
driving circuit respectively calculates gray scale/voltage
differences of the pixels in each pixel area in the showing
sequence direction and statistically sums absolute values of
gray scale/voltage differences of all the pixels in each pixel
area. Specifically, the absolute values of gray scale differ-
ences required for the pixels of the next row and the present
row in each pixel unit are calculated row by row to obtain
the absolute value sum of the gray scale differences of the
pixels on the adjacent scan lines in each pixel area,

AGary = Z |Gary(n)-Gary(n - 1)|

n

and Gary(n) represents the sum of the gray scale values of
all the pixels on the nth scan line in the said pixel area, and
nis a number from 2 to the total number of the scan lines of
the display panel; and/or the absolute values of gray scale
differences required for the pixels of the row after the next
row and the present row in each pixel unit are calculated row
by row to obtain the absolute value sum of the gray scale
differences of the pixels on the alternate lines in each pixel
area,

AGary = Z |Gary(n)- Gary(n - 2)|

Dec. 22,2016

and Gary(n) represents the sum of the gray scale values of
all the pixels on the nth scan line in the said pixel area, and
n is a number from 3 to the total number of the scan lines of
the display panel.

[0035] The pixel gray scale/voltage distribution of the
pixels in each pixel area is acquired according to the sum of
the absolute values of the gray scale/voltage differences of
the pixels in each pixel area. Specifically, as the sum of the
absolute values of the gray scale differences of the pixels on
the adjacent rows in each pixel area exceeds a threshold, the
gray scale differences of the pixels on the adjacent rows in
each pixel area are all confirmed to be larger.

[0036] step 103, the display driving circuit at least par-
tially reduces fore and after driving voltage difference
corresponded with the display data of fore and after showing
pixels in a showing sequence direction of the plurality of
pixels for pixel gray scale/voltage distribution of the plu-
rality of pixels of which the gray scale/voltage difference
after summing is larger than the threshold.

[0037] The step of at least partially reducing fore and after
driving voltage difference corresponded with the display
data of fore and after showing pixels in this embodiment can
be processed by changing the driving sequence of a portion
of the pixels or by discarding display data to the driving
voltage differences corresponded with the display data of the
portion of the pixels.

[0038] For instance, as the sum of the absolute values of
the gray scale differences of the pixels on the adjacent rows
in each pixel area exceeds a threshold, the pixel areas of
which the gray scale differences of the pixels on the adjacent
rows are larger are confirmed to be existing in the plurality
of pixels. Thus, the pixels on the odd scan lines in the
plurality of pixels can be driven first, and then the pixels on
the even scan lines are driven, and alternatively, the pixels
on every 2i adjacent scan lines in the plurality of pixels are
considered as an unit, and i is larger than 1, and the display
driving circuit sequentially drives each unit, and each unit is
fore and after driven according to the odd and even scan
lines.

[0039] For another instance, as the sum of the absolute
values of the gray scale differences of the pixels on the
alternate rows in each pixel area exceeds a threshold, the
pixel areas of which the gray scale differences of all the
pixels on the alternate rows are larger are confirmed to be
existing in the plurality of pixels. Thus, the pixels on the 4jth
scan line and (4j-1)th scan lines in the plurality of pixels can
be driven first, and then the pixels on the rest scan lines are
driven, and alternatively, the display driving circuit consid-
ers the pixels on every 4 adjacent scan lines in the plurality
of pixels as an unit, and sequentially drives each unit, and
adjacent two units are driven by driving voltages of the
pixels on two different scan lines.

[0040] In practical application, the number of the source
driving circuits in the display driving circuit can be many,
and each source driving circuit drives the pixel units on a
portion of the data lines of the display panel. Then, prefer-
ably, the display driving circuit can considers the pixel units
correspondingly driven by each source driving circuit as one
pixel area. With performing the aforesaid step 102, the gray
scale/voltage distribution of the pixel units driven by the
each source driving circuit can be confirmed. Thus, as the
gray scale/voltage distribution of which the gray scale/
voltage differences after summing of the pixel units driven
by one source driving circuit is larger than the threshold
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exists, then the step 103 is executed. By at least changing the
driving sequence of the pixels driven by the source driving
circuit of which the gray scale/voltage distribution exists or
by discarding display data to the pixels driven by the source
driving circuit of which the gray scale/voltage distribution
exists, it is achieved to at least partially reduce fore and after
driving voltage difference corresponded with the display
data of fore and after showing pixels of the source driving
circuit of which the gray scale/voltage distribution exists.

[0041] It is understandable that the aforesaid illustration is
combined with the display panel shown in FIG. 1. Each scan
line of the display panel is connected to pixel units of a row,
and each scan line comprises the pixel units of all the pixel
areas thereon. Consequently, as the gray scale/voltage dif-
ference after summing of the pixel area in the plurality of
pixels is larger than the threshold, the pixels on the scan line
in the all pixel areas are adjusted as the display driving
circuit adjusts the driving sequence on the scan line or
discards display data. In other embodiments, supposing the
scan line of the display panel is not connected to the pixel
units of the entire row, such as each scan line is only
connected to one or three pixel units of the display panel, as
the gray scale/voltage difference after summing of the pixel
area in the plurality of pixels is larger than the threshold, the
display driving circuit can change the driving sequence of
the pixels connected to the scan line only in the pixel area
of which the gray scale/voltage difference after summing of
the pixel area is larger than the threshold, or discard display
data to the pixels connected to the scan line in the pixel area
of which the gray scale/voltage difference after summing of
the pixel area is larger than the threshold.

[0042] In this embodiment, the present invention statisti-
cally sums absolute values of gray scale/voltage differences
of the pixels in a showing sequence direction of the pixels
of the picture frame to acquire pixel gray scale/voltage
distribution of the picture frame, and at least partially
reduces fore and after driving voltage difference corre-
sponded with the display data of fore and after showing
pixels in the showing sequence direction of the plurality of
pixels for pixel gray scale/voltage distribution of the plu-
rality of pixels of which the gray scale/voltage difference
after summing is larger than the threshold. Thus, the driving
voltage change that the display driving circuit outputs to the
portion of the fore and after showing pixels is diminished,
and the power consumption of the display driving circuit is
reduced.

[0043] Please refer to FIG. 1 and FIG. 3. FIG. 3 is a
flowchart of a display driving method according to another
embodiment of the present invention. In this embodiment,
the display driving method remains to be implemented by
the display driving circuit 110 shown in FIG. 1, which is
employed to drive the display panel 120 shown in FIG. 1,1i.e.
the display driving circuit 110 utilizes rank scan driving to
drive the pixel units 121 of the display panel.

[0044]
[0045] 301: the display driving circuit inputs the display
data corresponding to the picture frame, and the picture
frame comprises a plurality of pixels.

[0046] The display driving circuit 110 receives display
data of the picture frame to be shown, wherein the picture
frame comprises the plurality of pixels, and the plurality of
pixels correspond to the plurality of pixel units 121 of the
display panel 120.

Specifically, the method comprises:
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[0047] 302: the display driving circuit sums absolute val-
ues of driving voltage differences required for pixels of the
next row and the present row on the same data line in the
plurality of pixels row by row, and determines whether the
voltage difference A Ul after summing is larger than the first
threshold value G_th1, and if no, then executes step 303, and
if yes, then executes step 304.

[0048] In this embodiment, the display driving circuit
comprises a plurality of source driving circuits, and the
display driving circuit divides the pixels driven by each
source driving circuit into one pixel area. The display
driving circuit sums the absolute values of gray scale
differences required for the pixels of the next row and the
present row in each pixel unit row by row,

AUl = MZ |Gary(n)- Gary(n — 1)|
n

and Gary(n) represents the sum of the gray scale values of
all the pixels on the nth line in the said pixel area, and n is
a number from 2 to the total number of lines of the pixels,
and u is a convert constant between the gray scale and
driving voltage. The display driving circuit directly deter-
mines whether the voltage difference A Ul after summing in
each pixel area is larger than the first threshold value G_th1.
Certainly, in other embodiments, the display driving circuit
can determines whether the driving voltage difference of the
pixels on the same data line of each adjacent rows in the
pixel area is larger than a threshold, and if the driving
voltage difference of the pixels on the same data line of
adjacent rows exceeding an predetermined amount in the
pixel area is larger than a threshold, and then the voltage
difference A Ul after summing is determined to be larger
than the first threshold value G_thl.

[0049] 303: the display driving circuit determines the pixel
voltage distribution of the plurality of pixels not to be the
first kind of distribution, and drives the pixels of each row
in sequence.

[0050] As the pixel area of which the voltage difference A
U1 after summing is larger than the first threshold value
G_thl in the plurality of pixels does not exist, the display
driving circuit determines the pixel voltage distribution of
the plurality of pixels not to be the first kind of distribution.
That is to say, the driving voltage difference of the pixels of
adjacent rows in the inputted picture frame is smaller, and
therefore, the gate driving circuit of the display driving
circuit outputs scan signals as shown in FIG. 4 correspond-
ing to the output end of each scan line, to scan the plurality
of pixels in sequence row by row, and the source driving
circuit outputs driving voltage of the pixels of corresponding
row in accordance with the sequence of the gate driving
circuits according to the pixel gray scale of the picture frame
to realize showing the picture represented by the picture
frame. For instance, as the gate driving circuit outputs a scan
signal Y1 to activate the pixels of the first row, the source
driving circuit outputs the driving voltage of the pixels of the
first row, and as the gate driving circuit outputs a scan signal
Y2 to activate the pixels of the second row, the source
driving circuit outputs the driving voltage of the pixels of the
second row, and so on. As the scan signal Yn in FIG. 4 is
high voltage level, the pixels of the nth row are activated,
and CKV represents the sequence signal.
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[0051] Because the driving voltage difference of the adja-
cent each output of the source driving circuit is smaller,
according to the power consumption of the source driving
cireuit, P=1ACOf-AU?, ['is the voltage change frequency of
the source driving circuit, and A U is the voltage difference
change of the source driving circuit output, and thus, it can
be derived that the power consumption of the source driving
circuit is correspondingly smaller.

[0052] 304: the display driving circuit determines the pixel
voltage distribution of the plurality of pixels to be the first
kind of distribution.

[0053] As the pixel area of which the voltage difference A
U1 after summing is larger than the first threshold G_thl
exists in the plurality of the pixels, the display driving circuit
determines the pixel voltage distribution of the plurality of
the pixels to be the first kind of distribution. That is to say,
the driving voltage difference of the pixels of adjacent rows
in the inputted picture frame is larger.

[0054] 305: the display driving circuit sums absolute val-
ues of driving voltage differences required for pixels of the
row after the next row and the present row on the same data
line in the plurality of pixels row by row, and determines
whether the voltage difference A U2 after summing is larger
than the second threshold value G_th2, and if no, then
executes step 306, and if yes, then executes step 307.
[0055] In this embodiment, as the display driving circuit
determines the pixel voltage distribution of the plurality of
the pixels to be the first kind of distribution, and then, the
display driving circuit sums the absolute values of gray scale
differences required for the pixels of the row after the next
row and the present row in each pixel unit row by row,

AUl = MZ |Gary(n)- Gary(n —2)|

and Gary(n) represents the sum of the gray scale values of
all the pixels on the nth line in the said pixel area, and n is
a number from 3 to the total number of lines of the pixels,
and u is a convert constant between the gray scale and
driving voltage. The display driving circuit directly deter-
mines whether the voltage difference A U2 after summing in
each pixel area is larger than the second threshold value
G_th2. Certainly, in other embodiments, the display driving
circuit can determines whether the driving voltage difference
of the pixels on the same data line of each alternate rows in
the pixel area is larger than a threshold, and if the driving
voltage difference of the pixels on the same data line of
alternate rows exceeding an predetermined amount in the
pixel area is larger than a threshold, and then the voltage
difference A U2 after summing is determined to be larger
than the second threshold value G_th2.

[0056] 306: the display driving circuit determines the pixel
voltage distribution of the plurality of pixels not to be the
second kind of distribution, the pixels of all rows are divided
into at least two units according to four rows of each unit,
the driving sequence of the second row and the third row is
switched for the each unit to partially reduce fore and after
driving voltage difference corresponded with the display
data of fore and after showing pixels.

[0057] As the pixel area of which the voltage difference A
U2 after summing is larger than the second threshold value
G_th2 in the plurality of pixels does not exist, i.e. the pixel
voltage distribution of the plurality of pixels is not the
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second kind of distribution. In this embodiment, the display
driving circuit determines the pixel voltage distribution of
the plurality of pixels to be the first kind of distribution but
not the second kind of distribution. Then, the pixel area of
which the driving voltage difference of the pixels of adjacent
rows in the inputted picture frame is larger exists, and the
pixels of all rows are divided into at least two units accord-
ing to four rows of each unit, and the driving sequence of the
second row and the third row is switched for the each unit.
For instance, the display driving circuit divides the pixels of
every four rows to be one unit, and the gate driving circuit
of the display driving circuit scans each unit in sequence.
The gate driving circuit outputs the scan signal as shown in
FIG. 5 to each unit, i.e. the scan sequence of each unit is the
first, the third, the second and the fourth rows. As the scan
signal Yn in FIG. 5 is high voltage level, the pixels of the nth
row are activated, and CKV represents the sequence signal.
The gate driving circuit activates the pixels of the first, the
third, the second and the fourth rows in the said unit in
sequence. Correspondingly, the source driving circuit out-
puts the driving voltage corresponded with the display data
to the pixels of the corresponding scan row, i.e. correspond-
ing to the scan signal shown in FIG. 5. As the source driving
circuit correspondingly outputs the driving voltages corre-
sponded with the pixel of the four rows in each pixel unit,
the output sequence is the pixels of the first, the third, the
second, the fourth rows in the said unit and the driving
voltage corresponded with the display data in sequence.

[0058] Because the driving voltage difference corre-
sponded with the display data of the pixels of the alternate
rows in each unit which is the first kind of distribution is
relatively smaller than driving voltage difference corre-
sponded with the display data of the pixels of the adjacent
rows, thus, as the display driving circuit drives and shows
those which are the first kind of distribution with this step,
the voltage difference change outputted by the source driv-
ing circuit output is diminished, and thus, the power con-
sumption of the source driving circuit is diminished.

[0059] 307 as the display driving circuit determines the
pixel voltage distribution of the plurality of pixels to be the
second kind of distribution, the pixels of all rows are divided
into at least two units according to four rows of each unit,
and as fore and after driving and showing the at least two
units, alternately discarding display data corresponded with
pixels of partial rows in the fore unit and display data of
corresponding rest partial rows in the after unit, and using
display data of the pixels of reserve rows in the fore unit as
display data of the pixels of the rest rows in the fore unit, and
similarly operating the after unit to partially reduce fore and
after driving voltage difference corresponded with the dis-
play data of fore and after showing pixels.

[0060] As the pixel area of which the voltage difference A
U2 after summing is larger than the second threshold G_th2
exists in the plurality of the pixels, the pixel voltage distri-
bution of the plurality of the pixels is the second kind of
distribution. In this embodiment, the display driving circuit
determines the pixel voltage distribution of the plurality of
the pixels to be the first kind of distribution and the second
kind of distribution. Specifically, in the aforesaid step, the
pixel area of which the voltage difference A Ul after
summing is larger than the first threshold value G_thl and
the pixel area of which the voltage difference A U2 after
summing is larger than the second threshold value G_th2 can
be different pixel areas or the same pixel area.
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[0061] In this embodiment, the display driving circuit
divides the pixels of all rows into at least two units according
to four rows of each unit, and discards the display data to the
pixels of partial rows in each unit. Discarding the display
data specifically is: as fore and after driving and showing
every two units, discarding the display data corresponded
with pixels of partial rows in the fore unit and the display
data of corresponding rest partial rows in the after unit, and
using the display data of the pixels of reserve two adjacent
rows in the fore unit respectively as the display data of the
pixels of the two sets of two adjacent rows in the fore unit,
and using the display data of the pixels of reserve two
adjacent rows in the after unit respectively as the display
data of the pixels of the two sets of two adjacent rows in the
fore unit.

[0062] The illustration and explanation is proceeded with
specifically combining FIG. 4 and FIGS. 6, 7. The pixel
voltage distribution of the first pixel area in the picture frame
is the first kind of distribution, and the pixel voltage distri-
bution of the second pixel area in the picture frame is the
second kind of distribution. As the gate driving circuit of the
display driving circuit scans the pixels of all rows in the
picture frame according to the sequence shown in FIG. 4,
and the source driving circuit correspondingly outputs the
driving voltage of the pixels of all rows: the pixels of all
rows in the picture frame are divided to a plurality of units
as 1-4, 5-8, 9-13 and so on. The two units (as shown in FIG.
6) where the pixels of 1-4th, 5-8th rows are located are
illustrated. In the units where the pixels of 1-4th row are
located, the display data of the third, the fourth rows is
discarded and the display data of the first, the second rows
is reserved. Namely, corresponding to when the gate driving
circuit scan the pixels of first row, the source driving circuit
outputs the driving voltage corresponded with the display
data to the pixels of first row, and corresponding to when the
gate driving circuit scan the pixels of second row, the source
driving circuit still outputs the driving voltage corresponded
with the display data to the pixels of first row, and corre-
sponding to when the gate driving circuit scan the pixels of
third row, the source driving circuit outputs the driving
voltage corresponded with the display data to the pixels of
second row; corresponding to when the gate driving circuit
scan the pixels of fourth row, the source driving circuit still
outputs the driving voltage corresponded with the display
data to the pixels of second row.

[0063] In the unit where the pixels of 5-8th rows are
located, the display data of the fifth, the sixth rows is
discarded and the display data of the seventh, the eighth
rows is reserved (equivalent to that in the units where the
pixels of 1-4th row are located, the display data of the first,
the second rows is discarded but the display data of the third,
the fourth rows is reserved). Namely, corresponding to when
the gate driving circuit scan the pixels of fifth row, the source
driving circuit outputs the driving voltage corresponded with
the display data to the pixels of fifth row, and corresponding
to when the gate driving circuit scan the pixels of sixth row,
the source driving circuit still outputs the driving voltage
corresponded with the display data to the pixels of fifth row,
and corresponding to when the gate driving circuit scan the
pixels of seventh row, the source driving circuit outputs the
driving voltage corresponded with the display data to the
pixels of sixth row; corresponding to when the gate driving
circuit scan the pixels of eighth row, the source driving
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circuit still outputs the driving voltage corresponded with
the display data to the pixels of sixth row.

[0064] The display driving circuit drives the display panel
to show the picture shown by 1st-8th rows as shown in FIG.
7. The pixels after 9th row are driven and shown similarly
as 1st-8th rows. Compared with the original picture repre-
senting the picture frame, the picture shown in FIG. 7
reserves the display graphic features of the picture frame,
and the driving voltages of at least two rows outputted by the
source driving circuit are the same. The voltage difference
change outputted by the source driving circuit is diminished,
and thus, the power consumption of the source driving
circuit is diminished.

[0065] Please refer to FIG. 8. FIG. 8 is a structural
diagram of one embodiment of the display driving circuit
according to the present invention. In this embodiment, the
display driving circuit 800 comprises an input module §10,
the statistical module 820 and a driving module 830. The
driving module 830 can comprise a gate driving circuit and
a source driving circuit in practical application. The gate
driving circuit is employed to output the scan signal to the
display unit of the display panel, and the source driving
circuit is employed to output the driving voltage corre-
sponded with the display data of the picture frame to the
display unit of the display panel. The combination of the
gate driving circuit and the source driving circuit realizes the
driving display of the driving module 830 to the display
panel. The input module 810 and the statistical module 820
can be integrated in the TCON board in practical applica-
tion.

[0066] The input module 810 is employed for inputting the
display data corresponding to the picture frame, and the
picture frame comprises a plurality of pixels. The plurality
of pixels correspond to the plurality of pixel units of the
display panel.

[0067] The statistical module 820 is employed for statis-
tically summing absolute values of gray scale/voltage dif-
ferences of the pixels in a showing sequence direction of the
plurality of pixels to acquire pixel gray scale/voltage distri-
bution of the plurality of pixels according to the gray
scale/voltage difference after summing.

[0068] A showing sequence of the plurality of pixels is the
sequence that the display driving circuit drives the corre-
sponding pixel units of the display panel. For instance, the
display driving circuit utilizes row driving, and the showing
sequence of the plurality of pixels is to show by rows.
[0069] The liquid crystal display shown in FIG. 1 is
illustrated, and the display driving circuit is employed for
driving the display panel shown in FIG. 1, and the showing
sequence of the plurality of pixels is to show by rows. The
statistical module 820 divides the plurality of pixels into
pixel areas, and each pixel area comprises the pixels on at
least one data line. The display driving circuit respectively
calculates gray scale/voltage differences of the pixels in each
pixel area in the showing sequence direction and statistically
sums absolute values of gray scale/voltage differences of all
the pixels in each pixel area. The statistical module 820
acquires the pixel gray scale/voltage distribution of the
pixels in each pixel area according to the sum of the absolute
values of the gray scale/voltage differences of the pixels in
each pixel area.

[0070] The driving module 830 is employed for at least
partially reducing fore and after driving voltage difference
corresponded with the display data of fore and after showing
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pixels in a showing sequence direction of the plurality of
pixels for pixel gray scale/voltage distribution of the plu-
rality of pixels of which the gray scale/voltage difference
after summing is larger than the threshold.

[0071] The step of at least partially reducing fore and after
driving voltage difference corresponded with the display
data of fore and after showing pixels in this embodiment can
be processed by changing the driving sequence of a portion
of the pixels or by discarding display data to the driving
voltage differences corresponded with the display data of the
portion of the pixels.

[0072] For instance, as the sum of the absolute values of
the gray scale differences of the pixels on the adjacent rows
in each pixel area exceeds a threshold, the pixel areas of
which the gray scale differences of the pixels on the adjacent
rows are larger are confirmed by the driving module 830 to
be existing in the plurality of pixels. Thus, the pixels on the
odd scan lines in the plurality of pixels can be driven first,
and then the pixels on the even scan lines are driven, and
alternatively, the pixels on every 2i adjacent scan lines in the
plurality of pixels are considered as an unit, and i is larger
than 1, and the display driving circuit sequentially drives
each unit, and each unit is fore and after driven according to
the odd and even scan lines.

[0073] For another instance, as the sum of the absolute
values of the gray scale differences of the pixels on the
alternate rows in each pixel area exceeds a threshold, the
pixel areas of which the gray scale differences of all the
pixels on the alternate rows are larger are confirmed by the
driving module 830 to be existing in the plurality of pixels.
Thus, the pixels on the 4jth scan line and (4j-1)th scan lines
in the plurality of pixels can be driven first, and then the
pixels on the rest scan lines are driven, and alternatively, the
display driving circuit considers the pixels on every 4
adjacent scan lines in the plurality of pixels as an unit, and
sequentially drives each unit, and adjacent two units are
driven by driving voltages of the pixels on two different scan
lines.

[0074] In practical application, the number of the source
driving circuits in the driving module 830 can be many, and
each source driving circuit drives the pixel units on a portion
of the data lines of the display panel. Then, preferably, the
display driving circuit can considers the pixel units corre-
spondingly driven by each source driving circuit as one pixel
area. Therefore, the driving module 830 can confirm the gray
scale/voltage distribution of the pixel units driven by the
each source driving circuit. Thus, as the gray scale/voltage
distribution of which the gray scale/voltage differences after
summing of the pixel units driven by one source driving
circuit is larger than the threshold exists, then the driving
module 830 by at least changing the driving sequence of the
pixels driven by the source driving circuit of which the gray
scale/voltage distribution exists or by discarding display
data to the pixels driven by the source driving circuit of
which the gray scale/voltage distribution exists, achieves to
at least partially reduce fore and after driving voltage
difference corresponded with the display data of fore and
after showing pixels of the source driving circuit of which
the gray scale/voltage distribution exists.

[0075] It isunderstandable that the aforesaid illustration is
combined with the display panel shown in FIG. 1. Each scan
line of the display panel is connected to pixel units of a row,
and each scan line comprises the pixel units of all the pixel
areas thereon. Consequently, as the gray scale/voltage dif-
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ference after summing of the pixel area in the plurality of
pixels is larger than the threshold, the pixels on the scan line
in the all pixel areas are adjusted as the display driving
module adjusts the driving sequence on the scan line or
discards display data. In other embodiments, supposing the
scan line of the display panel is not connected to the pixel
units of the entire row, such as each scan line is only
connected to one or three pixel units of the display panel, as
the gray scale/voltage difference after summing of the pixel
area in the plurality of pixels is larger than the threshold, the
driving module can change the driving sequence of the
pixels connected to the scan line only in the pixel area of
which the gray scale/voltage difference after summing of the
pixel area is larger than the threshold, or discard display data
to the pixels connected to the scan line in the pixel area of
which the gray scale/voltage difference after summing of the
pixel area is larger than the threshold.

[0076] Preferably, the statistical module 820 is specifically
employed for: as rank scan driving and showing the plurality
of pixels, summing absolute values of driving voltage dif-
ferences required for pixels of the next row and the present
row on the same data line in the plurality of pixels row by
row; as the voltage difference A U1 after summing is larger
than the first threshold value G_thl, the pixel voltage
distribution of the plurality of pixels is determined to be the
first kind of distribution.

[0077] For instance, the statistical module 820 sums the
absolute values of gray scale differences required for the
pixels of the next row and the present row in each pixel unit
row by row,

AUl = uz |Gary(n)- Gary(n - 1)|

n

and Gary(n) represents the sum of the gray scale values of
all the pixels on the nth line in the said pixel area, and n is
a number from 2 to the total number of lines of the pixels,
and u is a convert constant between the gray scale and
driving voltage. The statistical module 820 directly deter-
mines whether the voltage difference A U1 after summing in
each pixel area is larger than the first threshold value G_th1.
As the pixel area of which the voltage difference A U1 after
summing is larger than the first threshold value G_th1 in the
plurality of pixels does not exist, the pixel voltage distribu-
tion of the plurality of pixels is not the first kind of
distribution. As the pixel area of which the voltage differ-
ence A Ul after summing is larger than the first threshold
G_th1 exists in the plurality of the pixels, the pixel voltage
distribution of the plurality of the pixels is the first kind of
distribution. Certainly, in other embodiments, the statistical
module can determines whether the driving voltage differ-
ence of the pixels on the same data line of each adjacent
rows in the pixel area is larger than a threshold, and if the
driving voltage difference of the pixels on the same data line
of adjacent rows exceeding an predetermined amount in the
pixel area is larger than a threshold, and then the voltage
difference A Ul after summing is determined to be larger
than the first threshold value G_thl.

[0078] Preferably, the statistical module 820 is also spe-
cifically employed for: as rank scan driving and showing the
plurality of pixels, summing absolute values of driving
voltage differences required for pixels of the row after the
next row and the present row on the same data line in the
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plurality of pixels row by row; as the voltage difference A
U2 after summing is larger than the second threshold value
G_th2, the pixel voltage distribution of the plurality of pixels
is determined to be the second kind of distribution.

[0079] For instance, as the statistical module 820 deter-
mines the pixel voltage distribution of the plurality of the
pixels to be the first kind of distribution, and then, the
statistical module sums the absolute values of gray scale
differences required for the pixels of the row after the next
row and the present row in each pixel unit row by row,

AUl = uz |Gary(n)- Gary(n - 2)|

and Gary(n) represents the sum of the gray scale values of
all the pixels on the nth line in the said pixel area, and n is
a number from 3 to the total number of lines of the pixels,
and u is a convert constant between the gray scale and
driving voltage. The statistical module 820 directly deter-
mines whether the voltage difference A U2 after summing in
each pixel area is larger than the second threshold value
G_th2. As the pixel area of which the voltage difference A
U2 after summing is larger than the second threshold value
G_th2 in the plurality of pixels does not exist, the pixel
voltage distribution of the plurality of pixels is not the
second kind of distribution. As the pixel area of which the
voltage difference A U2 after summing is larger than the
second threshold G_th2 exists in the plurality of the pixels,
the pixel voltage distribution of the plurality of the pixels is
the second kind of distribution. Certainly, in other embodi-
ments, the display driving circuit can determines whether
the driving voltage difference of the pixels on the same data
line of each alternate rows in the pixel area is larger than a
threshold, and if the driving voltage difference of the pixels
on the same data line of alternate rows exceeding an
predetermined amount in the pixel area is larger than a
threshold, and then the voltage difference A U2 after sum-
ming is determined to be larger than the second threshold
value G_th2.

[0080] Preferably, the step of at least partially reducing
fore and after driving voltage difference corresponded with
the display data of fore and after showing pixels in the
showing sequence direction of the plurality of pixels
executed by the driving module 830 specifically comprises:
as the pixel voltage distribution of the plurality of pixels is
determined to be the first kind of distribution and the second
kind of distribution, the pixels of all rows are divided into at
least two units according to four rows of each unit, and as
fore and after driving and showing the at least two units,
alternately discarding display data corresponded with pixels
of partial rows in the fore unit and display data of corre-
sponding rest partial rows in the after unit, and using display
data of the pixels of reserve rows in the fore unit as display
data of the pixels of the rest rows in the fore unit, and
similarly operating the after unit to partially reduce fore and
after driving voltage difference corresponded with the dis-
play data of fore and after showing pixels.

[0081] Specifically, the pixel area of which the voltage
difference A Ul after summing is larger than the first
threshold value G_thl and the pixel area of which the
voltage difference A U2 after summing is larger than the
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second threshold value G_th?2 that the statistical module 820
determines can be different pixel areas or the same pixel
area.

[0082] In this embodiment, as the pixel voltage distribu-
tion of the plurality of pixels is the first kind of distribution
and the second kind of distribution, the driving module 830
divides the pixels of all rows into at least two units according
to four rows of each unit, and as fore and after driving and
showing every two units, discarding the display data corre-
sponded with pixels of partial rows in the fore unit and the
display data of corresponding rest partial rows in the after
unit, and using the display data of the pixels of reserve two
adjacent rows in the fore unit respectively as the display data
of the pixels of the two sets of two adjacent rows in the fore
unit, and using the display data of the pixels of reserve two
adjacent rows in the after unit respectively as the display
data of the pixels of the two sets of two adjacent rows in the
fore unit.

[0083] The illustration and explanation is proceeded with
specifically combining FIG. 4 and FIGS. 6, 7. The pixel
voltage distribution of the first pixel area in the picture frame
is the first kind of distribution, and the pixel voltage distri-
bution of the second pixel area in the picture frame is the
second kind of distribution. As the gate driving circuit of the
driving module 830 scans the pixels of all rows in the picture
frame according to the sequence shown in FIG. 4, and the
source driving circuit of the driving module 830 correspond-
ingly outputs the driving voltage of the pixels of all rows: the
pixels of all rows in the picture frame are divided to a
plurality of units as 1-4, 5-8, 9-13 and so on. The two units
(as shown in FIG. 6) where the pixels of 1-4th, 5-8th rows
are located are illustrated. In the units where the pixels of
1-4th row are located, the display data of the third, the fourth
rows is discarded and the display data of the first, the second
rows is reserved. Namely, corresponding to when the gate
driving circuit scan the pixels of first row, the source driving
circuit outputs the driving voltage corresponded with the
display data to the pixels of first row, and corresponding to
when the gate driving circuit scan the pixels of second row,
the source driving circuit still outputs the driving voltage
corresponded with the display data to the pixels of first row,
and corresponding to when the gate driving circuit scan the
pixels of third row, the source driving circuit outputs the
driving voltage corresponded with the display data to the
pixels of second row; corresponding to when the gate
driving circuit scan the pixels of fourth row, the source
driving circuit still outputs the driving voltage corresponded
with the display data to the pixels of second row.

[0084] In the unit where the pixels of 5-8th rows are
located, the display data of the fifth, the sixth rows is
discarded and the display data of the seventh, the eighth
rows is reserved (equivalent to that in the units where the
pixels of 1-4th row are located, the display data of the first,
the second rows is discarded but the display data of the third,
the fourth rows is reserved). Namely, corresponding to when
the gate driving circuit scan the pixels of fifth row, the source
driving circuit outputs the driving voltage corresponded with
the display data to the pixels of fifth row, and corresponding
to when the gate driving circuit scan the pixels of sixth row,
the source driving circuit still outputs the driving voltage
corresponded with the display data to the pixels of fifth row,
and corresponding to when the gate driving circuit scan the
pixels of seventh row, the source driving circuit outputs the
driving voltage corresponded with the display data to the
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pixels of sixth row; corresponding to when the gate driving
circuit scan the pixels of eighth row, the source driving
circuit still outputs the driving voltage corresponded with
the display data to the pixels of sixth row.

[0085] The display driving circuit drives the display panel
to show the picture shown by 1st-8th rows as shown in FIG.
7. The pixels after 9th row are shown similarly as 1st-8th
rows. Compared with the original picture representing the
picture frame, the picture shown in FIG. 7 reserves the
display graphic features of the picture frame, and the driving
voltages of at least two rows outputted by the source driving
circuit are the same. The voltage difference change outputted
by the source driving circuit is diminished, and thus, the
power consumption of the source driving circuit is dimin-
ished.

[0086] Preferably, the step of at least partially reducing
fore and after driving voltage difference corresponded with
the display data of fore and after showing pixels in the
showing sequence direction of the plurality of pixels
executed by the driving module 830 specifically comprises:
as the pixel voltage distribution of the plurality of pixels is
determined to be the first kind of distribution but not the
second kind of distribution, the pixels of all rows are divided
into at least two units according to four rows of each unit,
the driving sequence of the second row and the third row is
switched for the each unit to partially reduce fore and after
driving voltage difference corresponded with the display
data of fore and after showing pixels.

[0087] For instance, the statistical module 820 confirms
the pixel voltage distribution of the plurality of pixels to be
the first kind of distribution but not the second kind of
distribution the driving module 830 divides the pixels of
every four rows to be one unit, and the gate driving circuit
of the driving module 830 scans each unit in sequence. The
gate driving circuit outputs the scan signal as shown in FIG.
5 to each unit, i.e. the scan sequence of each unit is the first,
the third, the second and the fourth rows. Correspondingly,
the source driving circuit of the driving module 830 outputs
the driving voltage corresponded with the display data to the
pixels of the corresponding scan row, i.e. corresponding to
the scan signal shown in FIG. 5. As the source driving circuit
correspondingly outputs the driving voltages corresponded
with the pixel of the four rows in each pixel unit, the output
sequence is the pixels of the first, the third, the second, the
fourth rows in the said unit and the driving voltage corre-
sponded with the display data in sequence.

[0088] Because the driving voltage difference corre-
sponded with the display data of the pixels of the alternate
rows in each unit which is the first kind of distribution is
relatively smaller than driving voltage difference corre-
sponded with the display data of the pixels of the adjacent
rows, thus, as the display driving circuit drives and shows
those which are the first kind of distribution with this step,
the voltage difference change outputted by the source driv-
ing circuit output is diminished, and thus, the power con-
sumption of the source driving circuit is diminished.
[0089] The driving module 830 is also employed to drive
the pixels of each row in sequence as the pixel voltage
distribution of the plurality of pixels is not the first kind of
distribution. For instance, the gate driving circuit of the
driving module 830 outputs scan signals as shown in FIG. 4
corresponding to the output end of each scan line, to scan the
plurality of pixels in sequence row by row, and the source
driving circuit of the driving module 830 outputs driving
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voltage of the pixels of corresponding row in accordance
with the sequence of the gate driving circuits according to
the pixel gray scale of the picture frame to realize showing
the picture represented by the picture frame.

[0090] The present invention further provides a liquid
crystal display, and the liquid crystal display comprises a
display driving circuit and a display panel, and the display
driving circuit outputs a driving voltage corresponding to
display data of a picture frame to the display panel to drive
the display panel to show a picture corresponding to the
picture frame. Specifically, the display driving circuit is the
display driving circuit in the aforesaid embodiments. Thus,
the repeated description is omitted here.

[0091] In the aforesaid solutions, by statistically summing
absolute values of gray scale/voltage differences of the
pixels in a showing sequence direction of the pixels of the
picture frame to acquire pixel gray scale/voltage distribution
of the picture frame, and by at least partially reducing fore
and after driving voltage difference corresponded with the
display data of fore and after showing pixels in the showing
sequence direction of the plurality of pixels for pixel gray
scale/voltage distribution of the plurality of pixels of which
the gray scale/voltage difference after summing is larger
than the threshold. Thus, the driving voltage change that the
display driving circuit outputs to the portion of the fore and
after showing pixels is diminished, and the power consump-
tion of the display driving circuit is reduced.

[0092] Above are only specific embodiments of the pres-
ent invention, the scope of the present invention is not
limited to this, and to any persons who are skilled in the art,
change or replacement which is easily derived should be
covered by the protected scope of the invention. Thus, the
protected scope of the invention should go by the subject
claims.

What is claimed is:

1. A liquid crystal display, comprising a display driving
circuit and a display panel, and the display driving circuit
outputs a driving voltage corresponding to display data of a
picture frame to the display panel to drive the display panel
to show a picture corresponding to the picture frame;

the display driving circuit comprises:

an input module, employed for inputting the display data
corresponding to the picture frame, and the picture
frame comprises a plurality of pixels;

a statistical module, employed for as rank scan driving
and showing the plurality of pixels, summing absolute
values of driving voltage differences required for pixels
of the next row and the present row on the same data
line in the plurality of pixels row by row; as a voltage
difference A Ul after summing is larger than a first
threshold value G_th1, the pixel voltage distribution of
the plurality of pixels is determined to be a first kind of
distribution, and as rank scan driving and showing the
plurality of pixels, summing absolute values of driving
voltage differences required for pixels of the row after
the next row and the present row on the same data line
in the plurality of pixels row by row; as a voltage
difference A U2 after summing is larger than a second
threshold value G_th2, the pixel voltage distribution of
the plurality of pixels is determined to be a second kind
of distribution;

a driving module, employed for at least partially reducing
fore and after driving voltage difference corresponded
with the display data of fore and after showing pixels
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in a showing sequence direction of the plurality of
pixels as the gray scale/voltage difference after sum-
ming is larger than pixel gray scale/voltage distribution
of the plurality of pixels.

2. The liquid crystal display according to claim 1, wherein

the statistical module is specifically employed for: as rank
scan driving and showing the plurality of pixels, sum-
ming absolute values of driving voltage differences
required for pixels of the next row and the present row
on the same data line in the plurality of pixels row by
row; as the voltage difference A U1 after summing is
larger than the first threshold value G_thl, the pixel
voltage distribution of the plurality of pixels is deter-
mined to be the first kind of distribution.

3. The liquid crystal display according to claim 2, wherein

the statistical module is specifically employed for: as rank
scan driving and showing the plurality of pixels, sum-
ming absolute values of driving voltage differences
required for pixels of the row after the next row and the
present row on the same data line in the plurality of
pixels row by row; as the voltage difference A U2 after
summing is larger than the second threshold value
G_th2, the pixel voltage distribution of the plurality of
pixels is determined to be the second kind of distribu-
tion.

4. The liquid crystal display according to claim 3, wherein

at least partially reducing fore and after driving voltage
difference corresponded with the display data of fore
and after showing pixels in the showing sequence
direction of the plurality of pixels executed by the
driving module specifically comprises:

as the pixel voltage distribution of the plurality of pixels
is determined to be the first kind of distribution and the
second kind of distribution, the pixels of all rows are
divided into at least two units according to four rows of
each unit, and as fore and after driving and showing the
at least two units, alternately discarding display data
corresponded with pixels of partial rows in the fore unit
and display data of corresponding rest partial rows in
the after unit, and using display data of the pixels of
reserve rows in the fore unit as display data of the
pixels of the rest rows in the fore unit, and similarly
operating the after unit to partially reduce fore and after
driving voltage difference corresponded with the dis-
play data of fore and after showing pixels.

5. The liquid crystal display according to claim 3 or 4,
wherein

at least partially reducing fore and after driving voltage
difference corresponded with the display data of fore
and after showing pixels in the showing sequence
direction of the plurality of pixels executed by the
driving module specifically comprises:

as the pixel voltage distribution of the plurality of pixels
is determined to be the first kind of distribution but not
the second kind of distribution, the pixels of all rows
are divided into at least two units according to four
rows of each unit, the driving sequence of the second
row and the third row is switched for the each unit to
partially reduce fore and after driving voltage differ-
ence corresponded with the display data of fore and
after showing pixels.
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6. A display driving method, comprising steps of:
inputting the display data corresponding to the picture
frame, and the picture frame comprises a plurality of
pixels;
statistically summing absolute values of gray scale/volt-
age differences of the pixels in a showing sequence
direction of the plurality of pixels to acquire pixel gray
scale/voltage distribution of the plurality of pixels
according to the gray scale/voltage difference after
summing;
at least partially reducing fore and after driving voltage
difference corresponded with the display data of fore
and after showing pixels in a showing sequence direc-
tion of the plurality of pixels as the gray scale/voltage
difference after summing is larger than pixel gray
scale/voltage distribution of the plurality of pixels.
7. The display driving method according to claim 6,
wherein
the step of statistically summing absolute values of gray
scale/voltage differences of the pixels in a showing
sequence direction of the plurality of pixels comprises:
as rank scan driving and showing the plurality of pixels,
summing absolute values of driving voltage differences
required for pixels of the next row and the present row
on the same data line in the plurality of pixels row by
row;
the step of acquiring pixel gray scale/voltage distribution
of the plurality of pixels according to the gray scale/
voltage difference after summing comprises:
as a voltage difference A Ul after summing is larger than
a first threshold value G_thl, the pixel voltage distri-
bution of the plurality of pixels is determined to be a
first kind of distribution.
8. The display driving method according to claim 7,
wherein
the step of statistically summing absolute values of gray
scale/voltage differences of the pixels in a showing
sequence direction of the plurality of pixels comprises:
as rank scan driving and showing the plurality of pixels,
summing absolute values of driving voltage differences
required for pixels of the row after the next row and the
present row on the same data line in the plurality of
pixels row by row;
the step of acquiring pixel gray scale/voltage distribution
of the plurality of pixels according to the gray scale/
voltage difference after summing comprises:
as a voltage difference A U2 after summing is larger than
a second threshold value G_th2, the pixel voltage
distribution of the plurality of pixels is determined to be
a second kind of distribution.
9. The display driving method according to claim 8,
wherein
the step of at least partially reducing fore and after driving
voltage difference corresponded with the display data
of fore and after showing pixels in the showing
sequence direction of the plurality of pixels comprises:
as the pixel voltage distribution of the plurality of pixels
is determined to be the first kind of distribution and the
second kind of distribution, the pixels of all rows are
divided into at least two units according to four rows of
each unit, and as fore and after driving and showing the
at least two units, alternately discarding display data
corresponded with pixels of partial rows in the fore umt
and display data of corresponding rest partial rows in
the after unit, and using display data of the pixels of
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reserve rows in the fore unit as display data of the the statistical module is specifically employed for: as rank
pixels of the rest rows in the fore unit, and similarly scan driving and showing the plurality of pixels, sum-
operating the after unit to partially reduce fore and after ming absolute values of driving voltage differences
driving voltage difference corresponded with the dis- required for pixels of the row after the next row and the
play data of fore and after showing pixels. present row on the same data line in the plurality of
10. The display driving method according to claim 8 or 9, pixels row by row; as the voltage difference A U2 after
wherein summing is larger than the second threshold value
the step of at least partially reducing fore and after driving G_th2, the pixel voltage distribution of the plurality of
voltage difference corresponded with the display data pixels is determined to be the second kind of distribu-
of fore and after showing pixels in the showing tion.
sequence direction of the plurality of pixels comprises: 14. The display driving circuit according to claim 13,
as the pixel voltage distribution of the plurality of pixels wherein

is determined to be the first kind of distribution but not
the second kind of distribution, the pixels of all rows
are divided into at least two units according to four
rows of each unit, the driving sequence of the second
row and the third row is switched for the each unit to
partially reduce fore and after driving voltage differ-
ence corresponded with the display data of fore and
after showing pixels.

11. A display driving circuit, comprising:

an input module, employed for inputting the display data
corresponding to the picture frame, and the picture
frame comprises a plurality of pixels;

a statistical module, employed for statistically summing
absolute values of gray scale/voltage differences of the
pixels in a showing sequence direction of the plurality
of pixels to acquire pixel gray scale/voltage distribution
of the plurality of pixels according to the gray scale/
voltage difference after summing;

a driving module, employed for at least partially reducing
fore and after driving voltage difference corresponded
with the display data of fore and after showing pixels
in a showing sequence direction of the plurality of
pixels as the gray scale/voltage difference after sum-
ming is larger than pixel gray scale/voltage distribution
of the plurality of pixels.

12. The display driving circuit according to claim 11,

wherein

the statistical module is specifically employed for: as rank
scan driving and showing the plurality of pixels, sum-
ming absolute values of driving voltage differences
required for pixels of the next row and the present row
on the same data line in the plurality of pixels row by
row; as the voltage difference A U1 after summing is
larger than the first threshold value G_thl, the pixel
voltage distribution of the plurality of pixels is deter-
mined to be the first kind of distribution.

13. The display driving circuit according to claim 12,

wherein

at least partially reducing fore and after driving voltage
difference corresponded with the display data of fore
and after showing pixels in the showing sequence
direction of the plurality of pixels executed by the
driving module specifically comprises:

as the pixel voltage distribution of the plurality of pixels
is determined to be the first kind of distribution and the
second kind of distribution, the pixels of all rows are
divided into at least two units according to four rows of
each unit, and as fore and after driving and showing the
at least two units, alternately discarding display data
corresponded with pixels of partial rows in the fore unit
and display data of corresponding rest partial rows in
the after unit, and using display data of the pixels of
reserve rows in the fore unit as display data of the
pixels of the rest rows in the fore unit, and similarly
operating the after unit to partially reduce fore and after
driving voltage difference corresponded with the dis-
play data of fore and after showing pixels.

15. The display driving circuit according to claim 13 or

14, wherein

at least partially reducing fore and after driving voltage
difference corresponded with the display data of fore
and after showing pixels in the showing sequence
direction of the plurality of pixels executed by the
driving module specifically comprises:

as the pixel voltage distribution of the plurality of pixels
is determined to be the first kind of distribution but not
the second kind of distribution, the pixels of all rows
are divided into at least two units according to four
rows of each unit, the driving sequence of the second
row and the third row is switched for the each unit to
partially reduce fore and after driving voltage differ-
ence corresponded with the display data of fore and
after showing pixels.
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