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Receiving image data, the image data being for
representing a to-be-displayed image including a
plurality of image pixels

Calculating red image sub-pixel data, green image
sub-pixel data, blue image sub-pixel data and
white image sub-pixel data corresponding to the
image pixels according to the image data

Using a first predetermined number of image
pixels as a repeat unit and generating red display
sub-pixel data, green display sub-pixel data, blue
display sub-pixel data and white display sub-pixel
data corresponding to a second predetermined
number of display pixels by using each repeat unit
in a pixel sharing manner, the first predetermined
number being greater than the second
predetermined number

5303

Using the red display sub-pixel data, the green
display sub-pixel data, the blue display sub-pixel
data and the white display sub-pixel data to drive
red display sub-pixels, green display sub-pixels,
blue display sub-pixels and white display sub-
pixels of corresponding display pixels
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LIQUID CRYSTAL DISPLAY PANEL AND
DRIVING METHOD THEREOF

TECHNICAL FIELD

[0001] The invention relates to the field of display driving
technology, and particularly to a liquid crystal display panel
and a driving method thereof.

DESCRIPTION OF RELATED ART

[0002] Current liquid crystal display panels are increas-
ingly seeking high resolution, and the high resolution cor-
respondingly requires much more pixels. When the number
of pixels is increased, the light transmittance of screen will
become lower, only the increase of backlight brightness can
maintain the original brightness of the display panel in the
case of high-resolution, but the increase of backlight bright-
ness would cause the increase of product cost and arise many
problems at the aspects of power consumption, heat gen-
eration of product and so on.

[0003] Based on the above considerations, white sub-
pixels are added in the display panel with the RGB pixel
structure as shown in FIG. 1 (i.e., a RGBW pixel structure
as shown in FIG. 2 is obtained) so as to increase the
transmittance of the display panel, and about one-third
brightness can be increased. Therefore, if wanting to obtain
a same brightness as the RGB display panel, the RGBW
pixel structure can reduce one-third backlight brightness and
correspondingly one-third backlight power consumption can
be reduced. Herein, FIG. 1 is a schematic view of RGB pixel
arrangement of a first liquid crystal display panel in the prior
art, and FIG. 2 is a RGBW pixel arrangement of a second
liquid crystal display panel in the prior art.

[0004] However, because the RGBW display panel is
added with W sub-pixels, compared with the RGB display
panel, one-third sub-pixels would be increased for a same
resolution, the size of sub-pixel for a same-sized display
panel would be reduced, and correspondingly the process
requirements would become higher, so that at a same pro-
duction condition, the process yield problem would become
more serious, the cost is increased in disguise, and more
serious edge blur problem would be caused.

SUMMARY

[0005] Accordingly, the invention provides a liquid crystal
display panel and a driving method thereof, so as to over-
come the edge blur problem in the prior art.

[0006] In order to solve the above problem, the invention
provides a driving method of a liquid crystal display panel.
The liquid crystal display panel includes a plurality of
display pixels, and each of the plurality of display pixels
includes a red display sub-pixel, a green display sub-pixel,
a blue display sub-pixel and a white display sub-pixel. The
driving method includes: receiving image data, wherein the
image data are for representing a to-be-displayed image
including a plurality of image pixels: calculating red image
sub-pixel data, green image sub-pixel data, blue image
sub-pixel data and white image sub-pixel data corresponding
to the plurality of image pixels according to the image data,
and concretely using grayscale values of a red image sub-
pixel, a green image sub-pixel and a blue image sub-pixel of
each of the plurality of image pixels as the red image
sub-pixel data, the green image sub-pixel data and the blue
image sub-pixel data corresponding to the image pixel and
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using the minimum one of the grayscale values as the white
image sub-pixel data corresponding to the image pixel;
using six image pixels in the plurality of image pixels as a
repeat unit and generating red display sub-pixel data, green
display sub-pixel data, blue display sub-pixel data and white
display sub-pixel data corresponding to three display pixels
in the plurality of display pixels by each repeat unit; and
using the red display sub-pixel data, the green display
sub-pixel data, the blue display sub-pixel data and the white
display sub-pixel data to drive the red display sub-pixels, the
green display sub-pixels, the blue display sub-pixels and the
white display sub-pixels of corresponding display pixels.

[0007] In an embodiment, the step of using six image
pixels in the plurality of image pixels as a repeat unit and
generating red display sub-pixel data, green display sub-
pixel data, blue display sub-pixel data and white display
sub-pixel data corresponding to three display pixels in the
plurality of display pixels by each repeat unit includes:
sharing the red image sub-pixel data and the green image
sub-pixel data of a first image pixel and a second image pixel
in the six image pixels to generate the red display sub-pixel
data and the green display sub-pixel data of a first display
pixel in the three display pixels; sharing the blue image
sub-pixel data and the white image sub-pixel data of the
second image pixel and a third image pixel in the six image
pixels to generate the blue display sub-pixel data and the
white display sub-pixel data of the first display pixel;
sharing the red image sub-pixel data and the green image
sub-pixel data of the third image pixel and a fourth image
pixel in the six image pixels to generate the red display
sub-pixel data and the green display sub-pixel data of a
second display pixel in the three display pixels; sharing the
blue image sub-pixel data and the white image sub-pixel
data of the fourth image pixel and a fifth image pixel in the
six image pixels to generate the blue display sub-pixel data
and the white display sub-pixel data of the second display
pixel; sharing the red image sub-pixel data and the green
image sub-pixel data of the fifth image pixel and a sixth
image pixel in the six image pixels to generate the red
display sub-pixel data and the green display sub-pixel data
of a third display pixel in the three display pixels; and
sharing the blue image sub-pixel data and the white image
sub-pixel data of the sixth image pixel in the six image
pixels and a first image pixel in next repeat unit to generate
the blue display sub-pixel data and the white display sub-
pixel data of the third display pixel.

[0008] In an embodiment, the six image pixels are adja-
cently arranged along a row direction of the to-be-displayed
image, and the three display pixels are adjacently arranged
along a row direction of the liquid crystal display panel.

[0009] In order to solve the above problem, the invention
further provides a driving method of a liquid crystal display
panel. The liquid crystal display panel includes a plurality of
display pixels, and each of the plurality of display pixels
includes a red display sub-pixel, a green display sub-pixel,
a blue display sub-pixel and a white display sub-pixel. The
driving method includes: receiving image data, wherein the
image data are for representing a to-be-displayed image
including a plurality of image pixels; calculating red image
sub-pixel data, green image sub-pixel data, blue image
sub-pixel data and white image sub-pixel data corresponding
to the plurality of image pixels according to the image data;
using a first predetermined number of image pixels in the
plurality of image pixels as a repeat unit and generating red
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display sub-pixel data, green display sub-pixel data, blue
display sub-pixel data and white display sub-pixel data
corresponding to a second predetermined number of display
pixels by using each repeat unit in a pixel sharing manner,
wherein the first predetermined number is greater than the
second predetermined number; and using the red display
sub-pixel data, the green display sub-pixel data, the blue
display sub-pixel data and the white display sub-pixel data
to drive the red display sub-pixels, the green display sub-
pixels, the blue display sub-pixels and the white display
sub-pixels of corresponding display pixels.

[0010] In an embodiment, the step of calculating red
image sub-pixel data, green image sub-pixel data, blue
image sub-pixel data and white image sub-pixel data corre-
sponding to the plurality of image pixels according to the
image data includes: using grayscale values of a red image
sub-pixel, a green image sub-pixel, and a blue image sub-
pixel of each of the image pixels as the red image sub-pixel
data, the green image sub-pixel data and the blue image
sub-pixel data corresponding to the image pixel, and using
the minimum one of the grayscale values as the white image
sub-pixel data corresponding to the image pixel.

[0011] In an embodiment, the step of using a first prede-
termined number of image pixels in the plurality of image
pixels as a repeat unit and generating red display sub-pixel
data, green display sub-pixel data, blue display sub-pixel
data and white display sub-pixel data corresponding to a
second predetermined number of display pixels by using
each repeat unit in a pixel sharing manner includes: using six
image pixels as the repeat unit and generating the red display
sub-pixel data, the green display sub-pixel data, the blue
display sub-pixel data and the white display sub-pixel data
corresponding to three display pixels by using each repeat
unit.

[0012] In an embodiment, the step of using six image
pixels as the repeat unit and generating the red display
sub-pixel data, the green display sub-pixel data, the blue
display sub-pixel data and the white display sub-pixel data
corresponding to three display pixels by using each repeat
unit includes: sharing the red image sub-pixel data and the
green image sub-pixel data of a first image pixel and a
second image pixel in the six image pixels to generate the
red display sub-pixel data and the green display sub-pixel
data of a first display pixel in the three display pixels;
sharing the blue image sub-pixel data and the white image
sub-pixel data of the second image pixel and a third image
pixel in the six image pixels to generate the blue display
sub-pixel data and the white display sub-pixel data of the
first display pixel; sharing the red image sub-pixel data and
the green image sub-pixel data of the third image pixel and
a fourth image pixel in the six image pixels to generate the
red display sub-pixel data and the green display sub-pixel
data of a second display pixel in the three display pixels;
sharing the blue image sub-pixel data and the white image
sub-pixel data of the fourth image pixel and a fifth image
pixel in the six image pixels to generate the blue display
sub-pixel data and the white display sub-pixel data of the
second display pixel; sharing the red image sub-pixel data
and the green image sub-pixel data of the fifth image pixel
and a sixth image pixel in the six image pixels to generate
the red display sub-pixel data and the green display sub-
pixel data of a third display pixel in the three display pixel;
and sharing the blue image sub-pixel data and the white
image sub-pixel data of the sixth image pixel in the six
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image pixels and a first image pixel of next repeat unit to
generate the blue display sub-pixel data and the white
display sub-pixel data of the third display pixel.

[0013] In an embodiment, the six image pixels are adja-
cently arranged along a row direction of the to-be-displayed
image, and the three display pixels are adjacently arranged
along a row direction of the liquid crystal display panel.
[0014] In order to solve the above problem, the invention
provides a liquid crystal display panel including a plurality
of display pixels, each of the plurality of display pixels
including a red display sub-pixel, a green display sub-pixel,
a blue display sub-pixel and a white display sub-pixel. The
red display sub-pixels, the green display sub-pixels, the blue
display sub-pixels and the white display sub-pixels in neigh-
boring display pixels respectively at neighboring rows being
arranged at respective same columns.

[0015] In an embodiment, the liquid crystal display panel
further includes: an image buffer unit configured for receiv-
ing image data, wherein the image data are for representing
a to-be-displayed image including a plurality of image
pixels; an image processor configured for calculating red
image sub-pixel data, green image sub-pixel data, blue
image sub-pixel data and white image sub-pixel data corre-
sponding to the plurality of image pixels according to the
image data, using a first predetermined number of image
pixels as a repeat unit and generating red display sub-pixel
data, green display sub-pixel data, blue display sub-pixel
data and white display sub-pixel data corresponding to a
second predetermined number of display pixels by using
each repeat unit in a pixel sharing manner, wherein the first
predetermined number is greater than the second predeter-
mined number; and a display driver configured for using the
red display sub-pixel data, the green display sub-pixel data,
the blue display sub-pixel data and the white display sub-
pixel data to drive the red display sub-pixels, the green
display sub-pixels, the blue display sub-pixels and the white
display sub-pixels of corresponding display pixels.

[0016] In an embodiment, the image processor concretely
is configured for using grayscale values of a red image
sub-pixel, a green image sub-pixel and a blue image sub-
pixel of each of the plurality of image pixels as the red image
sub-pixel data, the green image sub-pixel data and the blue
image sub-pixel data corresponding to the image pixel and
using the minimum one of the grayscale values as the white
image sub-pixel data corresponding to the image pixel.
[0017] In an embodiment, the image processor concretely
is configured for using six image pixels as a repeat unit and
generating the red display sub-pixel data, the green display
sub-pixel data, the blue display sub-pixel data and the white
display sub-pixel data corresponding to three display pixels
by each repeat unit.

[0018] In an embodiment, the image processor is config-
ured for executing following steps that: sharing the red
image sub-pixel data and the green image sub-pixel data of
a first image pixel and a second image pixel in the six image
pixels to generate the red display sub-pixel data and the
green display sub-pixel data of a first display pixel in the
three display pixels; sharing the blue image sub-pixel data
and the white image sub-pixel data of the second image pixel
and a third image pixel in the six image pixels to generate
the blue display sub-pixel data and the white display sub-
pixel data of the first display pixel; sharing the red image
sub-pixel data and the green image sub-pixel data of the
third image pixel and a fourth image pixel in the six image
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pixels to generate the red display sub-pixel data and the
green display sub-pixel data of a second display pixel in the
three display pixels; sharing the blue image sub-pixel data
and the white image sub-pixel data of the fourth image pixel
and a fifth image pixel in the six image pixels to generate the
blue display sub-pixel data and the white display sub-pixel
data of the second display pixel; sharing the red image
sub-pixel data and the green image sub-pixel data of the fifth
image pixel and a sixth image pixel in the six image pixels
to generate the red display sub-pixel data and the green
display sub-pixel data of a third display pixel in the three
display pixels; and sharing the blue image sub-pixel data and
the white image sub-pixel data of the sixth image pixel in the
six image pixels and a firs image pixel in next repeat unit to
generate the blue display sub-pixel data and the white
display sub-pixel data of the third display pixel.

[0019] The efficacy can be achieved by the invention is
that: different from the prior art, the liquid crystal display
panel and the driving there of according to the invention can
effectively improve the edge blur phenomenon by the image
pixel sharing manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In order to more clearly illustrate the technical
solutions of various embodiments of the present invention,
drawings will be used in the description of embodiments
will be given a brief description below. Apparently, the
drawings in the following description only are some
embodiments of the invention, the ordinary skill in the art
can obtain other drawings according to these illustrated
drawings without creative effort. In the drawings:

[0021] FIG. 1 is a schematic view of a RGB pixel arrange-
ment of a first liquid crystal display panel in the prior art;
[0022] FIG. 2 is a schematic view of a RGBW pixel
arrangement of a second liquid crystal display panel in the
prior art;

[0023] FIG. 3 is a flowchart of an embodiment of a driving
method of a liquid crystal display panel of the invention;
[0024] FIG. 41is a schematic view of a process of obtaining
image sub-pixel data corresponding to image pixels accord-
ing to image data in the driving method of the invention;
[0025] FIG. 5 is a schematic view of a process of gener-
ating display sub-pixel data corresponding to three display
pixels by using six image pixels in a pixel sharing manner
in the driving method of the invention;

[0026] FIG. 6 is a structural schematic view of an embodi-
ment of a liquid crystal display panel of the invention; and
[0027] FIG. 7 is a schematic view of a first pixel arrange-
ment of display pixels in the liquid crystal display panel of
the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0028] In the following, with reference to accompanying
drawings of embodiments of the invention, technical solu-
tions in the embodiments of the invention will be clearly and
completely described. Apparently, the embodiments of the
invention described below only are a part of embodiments of
the invention, but not all embodiments. Based on the
described embodiments of the invention, all other embodi-
ments obtained by ordinary skill in the art without creative
effort belong to the scope of protection of the invention.

[0029] Referring to FIG. 3, a flowchart of an embodiment
of a driving method of a liquid crystal display panel of the
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invention is shown. The liquid crystal display panel in this
embodiment includes a plurality of display pixels DP. Each
of the display pixels includes a red display sub-pixel DP_R,
a green display sub-pixel DP_G, a blue display sub-pixel
DP_B and a white display sub-pixel DP_W.

[0030] The liquid crystal display panel is configured (i.e.,
structured and arranged) for realizing the display of image,
and concretely using a plurality of display pixels DP of the
liquid crystal display panel to correspondingly display a
plurality of image pixels IP of a to-be-display image.
Because the image pixels IP of the to-be-displayed image
have different colors, and therefore in this embodiment, the
display pixels DP corresponding to the image pixels IP each
have four display sub-pixels DP_R, DP_G, DP_B and
DP_W for realizing the display of different colors.

[0031] In this embodiment, by controlling grayscale val-
ues of the four display sub-pixels DP_R, DP_G, DP_B and
DP_W, the corresponding display pixel DP can exhibit
different colors and thereby achieve the display of image.
Moreover, the liquid crystal display panel in this embodi-
ment has the white display sub-pixel DP_W, when a light
source strikes on the white display sub-pixel DP_W, the
white light is allowed to pass therethrough, the transmittance
is higher than that of the other display sub-pixels and thus
the brightness of the liquid crystal display panel correspond-
ingly is increased.

[0032] In particular, in this embodiment, the driving
method of the above-described liquid crystal display panel
includes the following steps that:

[0033] S301: receiving image data, the image data being
for representing a to-be-displayed image including a plural-
ity of image pixels.

[0034] As noted above, the display pixels DP of the liquid
crystal display panel correspondingly display the image
pixels IP of the to-be-display image, in order to realize the
display process, the liquid crystal display panel needs to
determine a color will be displayed by each display pixel DP,
and therefore the liquid crystal display panel uses a data
processing to determine the color to be displayed by each
display pixel DP and uses the data to drive the display pixels
DP so as to realize the display. The above operations of the
liquid crystal display panel all are corresponded to the
to-be-displayed image, and therefore firstly it is needed to
receive image data IPD of the to-be-displayed image, gen-
erally speaking, the image data IPD are obtained by dividing
the image into a plurality of image pixels IP and then parsing
the image pixels IP, and thus the image data IPD represent
ato-be-displayed image including a plurality of image pixels
1P.

[0035] S302: calculating red image sub-pixel data, green
image sub-pixel data, blue image sub-pixel data and white
image sub-pixel data corresponding to the image pixels
according to the image data.

[0036] In order to realize the driving of the display sub-
pixels of the display pixels DP, after receiving the image
data IPD, it is needed to calculate a red image sub-pixel data
IPD_R, a green image sub-pixel data IPD_G, a blue image
sub-pixel data IPD_B and a white image sub-pixel data
IPD_W corresponding to each image pixel IP according to
the image data IPD.

[0037] Please refer to FIG. 4, a schematic view of a
process of obtaining image sub-pixel data corresponding to
the image pixels according to the image data is shown.
Because the image data IPD are corresponded to the image
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pixels IP, the image sub-pixel data are corresponded to the
image sub-pixels, for the convenience of description, in FIG.
4, the image data are represented by the image pixels IP,
FIG. 4 (1) uses RGB three image sub-pixel data to represent
the received image data, and then RGBW four image
sub-pixel data as shown in FIG. 4(2) are obtained by
calculation according to the image data.

[0038] Concretely speaking, the grayscale values of the
red image sub-pixel IP_R, the green image sub-pixel IP_G
and the blue image sub-pixel IP_B of each image pixel IP are
used as the red image sub-pixel data IP_R, the green image
sub-pixel data IPD_G and the blue image sub-pixel data
IPD_B of the image pixel IP, and the minimum one of the
grayscale values is used as the white image sub-pixel data
IPD_W of the image pixel IP.

[0039] Because each display pixels DP displays the cor-
responding image pixel IP by controlling the grayscale
values of the display sub-pixels, and therefore the grayscale
values can be used as data for driving the display sub-pixels
to achieve an effective display of the display pixel DP, and
the grayscale values of the image sub-pixels are used as
image sub-pixel data. For the white image sub-pixel data
IPD_W, because the white image sub-pixel IP_W corre-
sponding thereto is for increasing the transmittance, and
therefore the minimum grayscale value in this embodiment
is used as the white image sub-pixel data IPD_W, the use of
minimum grayscale value would not excessively affect the
saturation of the display pixel DP and meanwhile can
provide a relatively high transmittance. In other embodi-
ment, an image processing algorithm can be used to calcu-
late a certain grayscale value for the white image sub-pixel
IP_W, and the calculated grayscale value is used as the white
image sub-pixel data IPD_W.

[0040] S303: using a first predetermined number of image
pixels as a repeat unit and generating red display sub-pixel
data, green display sub-pixel data, blue display sub-pixel
data and white display sub-pixel data corresponding to a
second predetermined number of display pixels by using
each repeat unit in a pixel sharing manner, the first prede-
termined number being greater than the second predeter-
mined number.

[0041] In order to display an image on the liquid crystal
display panel, it is needed to correspond the image pixel data
IPD to the display pixels DP, and therefore it is needed to
generate red display sub-pixel data DPD_R, green display
sub-pixel data DPD_G, blue display sub-pixel data DPD_B
and white display sub-pixel data DPD_W corresponding to
the display pixels DP for driving the display sub-pixels.

[0042] Inthis embodiment, the first predetermined number
A of image pixels IP are used as a repeat unit for processing,
each repeat unit is used to generate display sub-pixel data
corresponding to the second predetermined number B of
display pixels DP in a pixel sharing manner, where A is
greater than B. By such sharing manner, a number b of the
display sub-pixels on the liquid crystal display panel can be
smaller than or equal to a number a of the image sub-pixels
divided as RGB. Therefore, the liquid crystal display panel
in this embodiment, compared with the traditional RGB
liquid crystal display panel, can use less number of pixels to
reach the same or higher image resolution, and the less
number of pixels can make the manufacturing process of the
liquid crystal display panel be much easier, the yield in the
production process correspondingly is higher and the cost
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can be reduced in disguise. Moreover, the edge blur phe-
nomenon can be effectively improved.

[0043] For the step S303, a concrete example will be
described as follows only for the purpose of illustration. In
particular, the first predetermined number is set as six, i.e.,
A=6, and the six image pixels are adjacently arranged along
a direction of to-be-displayed image row; the second pre-
determined number is set as three, i.e., B=3, and the three
display pixels are adjacently arranged along a row direction
of the liquid crystal display panel.

[0044] The six image pixels then are used as a repeat unit,
and each repeat unit is used to generate red display sub-pixel
data, green display sub-pixel data, blue display sub-pixel
data and white display sub-pixel data corresponding to the
three display pixels in a pixel sharing manner.

[0045] Please refer to FIG. 4 and FIG. 5, and FIG. 5is a
schematic view of a process of generating display sub-pixel
data corresponding to the three display pixels by using the
six image pixels in a sharing manner. In FIG. 5, the display
pixel data DPD also are represented by the display pixels
DP.

[0046] The six image pixels are used to obtain correspond-
ing image sub-pixel data by the calculation process (as
shown in FIG. 4) in the step S302, the obtained image
sub-pixel data then are shared to generate corresponding
display sub-pixel data. A concrete sharing process will be
described with reference to FIG. 5. In FIG. 5, the six image
pixels respectively are denoted as IP1, 1P2, . . ., IP6, the
image sub-pixels are denoted by blocks labeled by RGBW;
and in the following description, the red image sub-pixel of
the image pixel IP1 is represented by IP1_R, and the
corresponding image sub-pixel data is represented by
IPD1_R (the representations of other image sub-pixels are
similar to these). The three display pixels respectively are
represented by DP1, DP2, DP3, and display sub-pixels
thereof also are represented by RGBW blocks; and in the
following description, the red display sub-pixel of the dis-
play pixel DP1 is represented by DP1_R, and the corre-
sponding display sub-pixel data is represented by DPD1_R
(the representations of the other display sub-pixels are
similar to these). The concrete sharing process is as follows:

[0047] The red image sub-pixel data IPD1_R, IPD2_R and
the green image sub-pixel data IPD1_G, IPD2_G of the first
image pixel IP1 and the second image pixel IP2 in the six
image pixels are shared to generate the red display sub-pixel
data DPD1_R and the green display sub-pixel data DPD1_G
of the first display pixel DP1 in the three display pixels.

[0048] The blue image sub-pixel data IPD2_B, IPD3_B
and the white image sub-pixel data IPD2_W, IPD3_W ofthe
second image pixel IP2 and the third image pixel IP3 in the
six image pixels are shared to generate the blue display
sub-pixel data DPD1_B and the white display sub-pixel data
DPDI1_W of the first display pixel DP1.

[0049] The red image sub-pixel data IPD3_R, IPD4_R and
the green image sub-pixel data IPD3_G, IPD4_G of the third
image pixel IP3 and the fourth image pixel IP4 in the six
image pixels are shared to generate the red display sub-pixel
data DPD2_R and the green display sub-pixel data DPD2_G
of the second display pixel DP2 in the three display pixels.
[0050] The blue image sub-pixel data IPD4_B, IPD5_B
and the white image sub-pixel data IPD4_W, IPD5_W ofthe
fourth image pixel 1P4 and the fifth image pixel IP5 in the
six image pixels are shared to generate the blue display
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sub-pixel data DPD2_B and the white display sub-pixel data
DPD2_W of the second display pixel DP2.

[0051] The red image sub-pixel data IPD5_R, IPD6_R and
the green image sub-pixel data IPD5_G, IPD6_G of the fifth
image pixel IP5 and the sixth image pixel IP6 in the six
image pixels are shared to generate the red display sub-pixel
data DPD3_R and the green display sub-pixel data DPD3_G
of the third display pixel DP3 in the three display pixels.
[0052] The blue image sub-pixel data IPD6_B, Nex-
tIPD1_B and the white image sub-pixel data IPD6_W,
NextIPD1_W of the sixth image pixel IP6 in the six image
pixel and the first image pixel NextIP1 in next repeat unit are
shared to generate the blue display sub-pixel data DPD3_B
and the white display sub-pixel data DPD3_W of the third
display pixel DP3.

[0053] It can be found from FIG. 4(1) that, if the tradi-
tional RGB liquid crystal display panel is employed, each
image pixel IP is divided into three RGB image sub-pixels,
if the number of image pixels A=6, then the number of the
image sub-pixels a=3x6=18, and thus the traditional liquid
crystal display panel correspondingly needs the number of
display sub-pixels b=a=18.

[0054] As to the liquid crystal display panel in this
embodiment, please refer to FIG. 5, each image pixel 1P is
divided into RGBW four image sub-pixels, if the number of
image pixels A=6, then the number of image sub-pixels
a=4x6=24, because the image sub-pixels are corresponded
to the display sub-pixels in a sharing manner, in conjunction
with FIG. 5 and the above sharing process, the number of
display sub-pixels b=a+2=12, that is, the number of the
display sub-pixels required by the liquid crystal display
panel is 12.

[0055] Accordingly, the number of display sub-pixels of
the liquid crystal display panel in this embodiment is
reduced to %5 number of display sub-pixels of the traditional
liquid crystal display panel in the situation of the two display
panels parsing the same number of image pixels. Corre-
spondingly, the manufacturing process of the liquid crystal
display panel in this embodiment is much easier, the yield in
the production process is higher and the cost is reduced in
disguise.

[0056] It can be understood that, in the step S303, other
number of image pixels can be used as a repeat unit instead,
and the number preferably is an even number, and also may
be an odd number. If the even numbers 4, 8 are taken as
examples, the 4 or 8§ number of image pixels may be
adjacently arranged along the direction of the to-be-dis-
playved image column, and correspondingly the 2 or 4
number of display pixels are adjacently arranged along the
column direction of the liquid crystal display panel.

[0057] S304: using the red display sub-pixel data, the
green display sub-pixel data, the blue display sub-pixel data
and the white display sub-pixel data to drive red display
sub-pixels, green display sub-pixels, blue display sub-pixels
and white display sub-pixels of corresponding display pix-
els.

[0058] After the display sub-pixel data are obtained, by
using the obtained display sub-pixel data to drive the cor-
responding display sub-pixels, the display sub-pixels can
display different colors with certain grayscale values and
thereby the display of image is achieved.

[0059] In summary, different from the prior art, in the
driving method of the liquid crystal display panel in this
embodiment, the liquid crystal display panel includes a
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plurality of display pixels, each display pixel includes red,
green, blue and white four display sub-pixels, the added
white display sub-pixel can effectively increase the light
transmittance of the display panel. Moreover, the driving
method of the liquid crystal display panel includes the
following steps of: firstly receiving image data capable of
representing a to-be-displayed image including a plurality of
image pixels and calculating image sub-pixel data corre-
sponding to the image pixels according to the image data;
then using a first predetermined number of image pixels as
a repeat unit and generating display sub-pixel data corre-
sponding to a second predetermined number of display
pixels by suing each repeat unit in a pixel sharing manner;
and finally using the display sub-pixel data to drive the
display sub-pixels of corresponding display pixels for image
display, the first predetermined number being greater than
the second predetermined number. By such pixel sharing
manner, the pixel number of the display panel can be
reduced, a high image resolution can be provided by less
pixel number, and the edge blur phenomenon can be effec-
tively improved.

[0060] Referring to FIG. 6, a structural schematic view of
an embodiment of a liquid crystal display panel of the
invention is shown. The liquid crystal display panel 60
provided in this embodiment includes a plurality of display
pixels 601, an image buffer unit 602, an image processor 603
and a display driver 604.

[0061] As to the display pixels 601, please refer to FIG. 7,
a schematic view of an embodiment of a pixel arrangement
of display pixels in the liquid crystal display panel of the
invention is shown. In FIG. 7, each display pixel has RGBW
four display sub-pixels.

[0062] The image buffer unit 602 is configured (i.e.,
structured and arranged) for receiving image data. The
image data are for representing a to-be-displayed image
including a plurality of image pixels.

[0063] The image processor 603 is configured for calcu-
lating red image sub-pixel data, green image sub-pixel data,
blue image sub-pixel data and white image sub-pixel data
corresponding to the plurality of image pixels according to
the image data in the image buffer unit 602, using a first
predetermined number of image pixels as a repeat unit and
generating red display sub-pixel data, green display sub-
pixel data, blue display sub-pixel data and white display
sub-pixel data corresponding to a second predetermined
number of display pixels 602 by using each repeat unit in a
pixel sharing manner, the first predetermined number being
greater than the second predetermined number.

[0064] Concretely, the image processor 603 uses grayscale
values of a red image sub-pixel, a green image sub-pixel and
a blue image sub-pixel of each image pixel as the red image
sub-pixel data, the green image sub-pixel data and the blue
image sub-pixel data of the image pixel, and further uses the
minimum one of the grayscale values as the white image
sub-pixel data the image pxiel. Of course, the grayscale
value of the white image sub-pixel can be calculated by an
image processing algorithm embedded in the image proces-
sor 603, and then the calculated grayscale value is used as
the white image sub-pixel data.

[0065] Furthermore, the image processor 603 for example
uses six image pixels as a repeat unit and generates red
display sub-pixel data, green display sub-pixel data, blue
display sub-pixel data and white display sub-pixel data
corresponding to three display pixels by each repeat unit.
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[0066] The image processor 603 concretely executes the
following steps that:

[0067] sharing the red image sub-pixel data and the green
image sub-pixel data of a first image pixel and a second
image pixel in the six image pixels to generate the red
display sub-pixel data and the green display sub-pixel data
of a first display pixel in the three display pixels;

[0068] sharing the blue image sub-pixel data and the white
image sub-pixel data of the second image pixel and a third
image pixel in the six image pixels to generate the blue
display sub-pixel data and the white display sub-pixel data
of the first display pixel;

[0069] sharing the red image sub-pixel data and the green
image sub-pixel data of the third image pixel and a fourth
image pixel in the six image pixels to generate the red
display sub-pixel data and the green display sub-pixel data
of a second display pixel in the three display pixels;
[0070] sharing the blue image sub-pixel data and the white
image sub-pixel data of the fourth image pixel and a fifth
image pixel in the six image pixels to generate the blue
display sub-pixel data and the white display sub-pixel data
of the second display pixel;

[0071] sharing the red image sub-pixel data and the green
image sub-pixel data of the fifth image pixel and a sixth
image pixel in the six image pixels to generate the red
display sub-pixel data and the green display sub-pixel data
of a third display pixel in the three display pixels; and
[0072] sharing the blue image sub-pixel data and the white
image sub-pixel data of the sixth image pixel in the six
image pixels and a first image pixel in next repeat unit to
generate the blue display sub-pixel data and the white
display sub-pixel data of the third display pixel.

[0073] The display driver 604 is configured for using the
red display sub-pixel data, the green display sub-pixel data,
the blue display sub-pixel data and the white display sub-
pixel data to drive the red display sub-pixels, the green
display sub-pixels, the blue display sub-pixels and the white
display sub-pixels of corresponding display pixels 601.
[0074] A process of the liquid crystal display panel 600
realizing the display is similar to the process in the above
driving method of the invention, and functions and operation
processes of the above parts of the liquid crystal display
panel 600 are corresponding to the various steps in the above
embodiment of the driving method of the invention, and
therefore the same description will not be repeated herein.
[0075] It is indicated that, as to the pixel arrangement as
shown in FIG. 7, the pixel sharing process executed by the
image processor 603 is similar to the step $S303 in the above
embodiment of the driving method of the invention, and thus
will be not repeated herein.

[0076] Moreover, the liquid crystal display panel in this
embodiment has the sub-pixel W, which can effectively
increase the transmittance. In addition, the red display
sub-pixels R, the green display sub-pixels G, the blue
display sub-pixels B and the white display sub-pixels W in
neighboring display pixels respectively at neighboring rows
are arranged respective same columns as shown in FIG. 7,
i.e., display sub-pixels arranged in a same column have the
same color, so that the edge blur problem caused by the
staggered arrangement can be avoided and the good display
quality can be ensured.

[0077] While the invention has been described in terms of
what is presently considered to be the most practical and
preferred embodiments, it is to be understood that the
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invention needs not be limited to the disclosed embodi-
ments. On the contrary. it is intended to cover various
modifications and similar arrangements included within the
spirit and scope of the appended claims which are to be
accorded with the broadest interpretation so as to encompass
all such modifications and similar structures.

What is claimed is:

1. A driving method of a liquid crystal display panel,
wherein the liquid crystal display panel comprises a plurality
of display pixels, each of the plurality of display pixels
comprises a red display sub-pixel, a green display sub-pixel,
a blue display sub-pixel and a white display sub-pixel; the
driving method comprises:

receiving image data, wherein the image data are for

representing a to-be-displayed image including a plu-
rality of image pixels;
calculating red image sub-pixel data, green image sub-
pixel data, blue image sub-pixel data and white image
sub-pixel data corresponding to the plurality of image
pixels according to the image data; and concretely
using grayscale values of a red image sub-pixel, a green
image sub-pixel and a blue image sub-pixel of each of
the plurality of image pixels as the red image sub-pixel
data, the green image sub-pixel data and the blue image
sub-pixel data corresponding to the image pixel and
using the minimum one of the grayscale values as the
white image sub-pixel data corresponding to the image
pixel;
using six image pixels in the plurality of image pixels as
a repeat unit and generating red display sub-pixel data,
green display sub-pixel data, blue display sub-pixel
data and white display sub-pixel data corresponding to
three display pixels in the plurality of display pixels by
each repeat unit;
using the red display sub-pixel data, the green display
sub-pixel data, the blue display sub-pixel data and the
white display sub-pixel data to drive the red display
sub-pixels, the green display sub-pixels, the blue dis-
play sub-pixels and the white display sub-pixels of
corresponding display pixels.
2. The driving method as claimed in claim 1, wherein the
step of using six image pixels in the plurality of image pixels
as a repeat unit and generating red display sub-pixel data,
green display sub-pixel data, blue display sub-pixel data and
white display sub-pixel data corresponding to three display
pixels in the plurality of display pixels by each repeat unit
comprises:
sharing the red image sub-pixel data and the green image
sub-pixel data of a first image pixel and a second image
pixel in the six image pixels to generate the red display
sub-pixel data and the green display sub-pixel data of
a first display pixel in the three display pixels;

sharing the blue image sub-pixel data and the white image
sub-pixel data of the second image pixel and a third
image pixel in the six image pixels to generate the blue
display sub-pixel data and the white display sub-pixel
data of the first display pixel;

sharing the red image sub-pixel data and the green image

sub-pixel data of the third image pixel and a fourth
image pixel in the six image pixels to generate the red
display sub-pixel data and the green display sub-pixel
data of a second display pixel in the three display
pixels;
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sharing the blue image sub-pixel data and the white image
sub-pixel data of the fourth image pixel and a fifth
image pixel in the six image pixels to generate the blue
display sub-pixel data and the white display sub-pixel
data of the second display pixel;

sharing the red image sub-pixel data and the green image

sub-pixel data of the fifth image pixel and a sixth image
pixel in the six image pixels to generate the red display
sub-pixel data and the green display sub-pixel data of
a third display pixel in the three display pixels; and
sharing the blue image sub-pixel data and the white image
sub-pixel data of the sixth image pixel in the six image
pixels and a first image pixel in next repeat unit to
generate the blue display sub-pixel data and the white
display sub-pixel data of the third display pixel.

3. The driving method as claimed in claim 2, wherein the
six image pixels are adjacently arranged along a row direc-
tion of the to-be-displayed image, and the three display
pixels are adjacently arranged along a row direction of the
liquid crystal display panel.

4. A driving method of a liquid crystal display panel,
wherein the liquid crystal display panel comprises a plurality
of display pixels, each of the plurality of display pixels
comprises a red display sub-pixel, a green display sub-pixel,
a blue display sub-pixel and a white display sub-pixel; the
driving method comprises:

receiving image data, wherein the image data are for

representing a to-be-displayed image including a plu-
rality of image pixels;

calculating red image sub-pixel data, green image sub-

pixel data, blue image sub-pixel data and white image
sub-pixel data corresponding to the plurality of image
pixels according to the image data;
using a first predetermined number of image pixels in the
plurality of image pixels as a repeat unit and generating
red display sub-pixel data, green display sub-pixel data,
blue display sub-pixel data and white display sub-pixel
data corresponding to a second predetermined number
of display pixels by using each repeat unit in a pixel
sharing manner, wherein the first predetermined num-
ber is greater than the second predetermined number;

using the red display sub-pixel data, the green display
sub-pixel data, the blue display sub-pixel data and the
white display sub-pixel data to drive the red display
sub-pixels, the green display sub-pixels, the blue dis-
play sub-pixels and the white display sub-pixels of
corresponding display pixels.

5. The driving method as claimed in claim 4, wherein the
step of calculating red image sub-pixel data, green image
sub-pixel data, blue image sub-pixel data and white image
sub-pixel data corresponding to the plurality of image pixels
according to the image data comprises:

using grayscale values of a red image sub-pixel, a green

image sub-pixel, and a blue image sub-pixel of each of
the image pixels as the red image sub-pixel data, the
green image sub-pixel data and the blue image sub-
pixel data corresponding to the image pixel, and using
the minimum one of the grayscale values as the white
image sub-pixel data corresponding to the image pixel.

6. The driving method as claimed in claim 4, wherein the
step of using a first predetermined number of image pixels
in the plurality of image pixels as a repeat unit and gener-
ating red display sub-pixel data, green display sub-pixel
data, blue display sub-pixel data and white display sub-pixel
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data corresponding to a second predetermined number of
display pixels by using each repeat unit in a pixel sharing
manner comprises:
using six image pixels as the repeat unit and generating
the red display sub-pixel data, the green display sub-
pixel data, the blue display sub-pixel data and the white
display sub-pixel data corresponding to three display
pixels by using each repeat unit.
7. The driving method as claimed in claim 6, wherein the
step of using six image pixels as the repeat unit and
generating the red display sub-pixel data, the green display
sub-pixel data, the blue display sub-pixel data and the white
display sub-pixel data corresponding to three display pixels
by using each repeat unit comprises:
sharing the red image sub-pixel data and the green image
sub-pixel data of a first image pixel and a second image
pixel in the six image pixels to generate the red display
sub-pixel data and the green display sub-pixel data of
a first display pixel in the three display pixels;

sharing the blue image sub-pixel data and the white image
sub-pixel data of the second image pixel and a third
image pixel in the six image pixels to generate the blue
display sub-pixel data and the white display sub-pixel
data of the first display pixel;

sharing the red image sub-pixel data and the green image

sub-pixel data of the third image pixel and a fourth
image pixel in the six image pixels to generate the red
display sub-pixel data and the green display sub-pixel
data of a second display pixel in the three display
pixels;

sharing the blue image sub-pixel data and the white image

sub-pixel data of the fourth image pixel and a fifth
image pixel in the six image pixels to generate the blue
display sub-pixel data and the white display sub-pixel
data of the second display pixel;

sharing the red image sub-pixel data and the green image

sub-pixel data of the fifth image pixel and a sixth image
pixel in the six image pixels to generate the red display
sub-pixel data and the green display sub-pixel data of
a third display pixel in the three display pixel;
sharing the blue image sub-pixel data and the white image
sub-pixel data of the sixth image pixel in the six image
pixels and a first image pixel of next repeat unit to
generate the blue display sub-pixel data and the white
display sub-pixel data of the third display pixel.

8. The driving method as claimed in claim 7, wherein the
six image pixels are adjacently arranged along a row direc-
tion of the to-be-displayed image, and the three display
pixels are adjacently arranged along a row direction of the
liquid crystal display panel.

9. A liquid crystal display panel comprising a plurality of
display pixels, each of the plurality of display pixels includ-
ing a red display sub-pixel, a green display sub-pixel, a blue
display sub-pixel and a white display sub-pixel, the red
display sub-pixels, the green display sub-pixels, the blue
display sub-pixels and the white display sub-pixels in neigh-
boring display pixels respectively at neighboring rows being
arranged at respective same columns.

10. The liquid crystal display panel as claimed in claim 9,
wherein the liquid crystal display panel further comprises:

an image buffer unit, configured for receiving image data,

wherein the image data are for representing a to-be-
displayed image including a plurality of image pixels;
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an image processor, configured for calculating red image
sub-pixel data, green image sub-pixel data, blue image
sub-pixel data and white image sub-pixel data corre-
sponding to the plurality of image pixels according to
the image data, using a first predetermined number of
image pixels as a repeat unit and generating red display
sub-pixel data, green display sub-pixel data, blue dis-
play sub-pixel data and white display sub-pixel data
corresponding to a second predetermined number of
display pixels by using each repeat unit in a pixel
sharing manner, wherein the first predetermined num-
ber is greater than the second predetermined number;

a display driver, configured for using the red display

sub-pixel data, the green display sub-pixel data, the
blue display sub-pixel data and the white display sub-
pixel data to drive the red display sub-pixels, the green
display sub-pixels, the blue display sub-pixels and the
white display sub-pixels of corresponding display pix-
els.

11. The liquid crystal display panel as claimed in claim
10, wherein the image processor concretely is configured for
using grayscale values of a red image sub-pixel, a green
image sub-pixel and a blue image sub-pixel of each of the
plurality of image pixels as the red image sub-pixel data, the
green image sub-pixel data and the blue image sub-pixel
data corresponding to the image pixel and using the mini-
mum one of the grayscale values as the white image sub-
pixel data corresponding to the image pixel.

12. The liquid crystal display panel as claimed in claim
10, wherein the image processor concretely is configured for
using six image pixels as a repeat unit and generating the red
display sub-pixel data, the green display sub-pixel data, the
blue display sub-pixel data and the white display sub-pixel
data corresponding to three display pixels by each repeat
unit.
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13. The liquid crystal display panel as claimed in claim
12, the image processor is configured for executing follow-
ing steps that:
sharing the red image sub-pixel data and the green image
sub-pixel data of a first image pixel and a second image
pixel in the six image pixels to generate the red display
sub-pixel data and the green display sub-pixel data of
a first display pixel in the three display pixels;

sharing the blue image sub-pixel data and the white image
sub-pixel data of the second image pixel and a third
image pixel in the six image pixels to generate the blue
display sub-pixel data and the white display sub-pixel
data of the first display pixel;

sharing the red image sub-pixel data and the green image

sub-pixel data of the third image pixel and a fourth
image pixel in the six image pixels to generate the red
display sub-pixel data and the green display sub-pixel
data of a second display pixel in the three display
pixels;

sharing the blue image sub-pixel data and the white image

sub-pixel data of the fourth image pixel and a fifth
image pixel in the six image pixels to generate the blue
display sub-pixel data and the white display sub-pixel
data of the second display pixel;

sharing the red image sub-pixel data and the green image

sub-pixel data of the fifth image pixel and a sixth image
pixel in the six image pixels to generate the red display
sub-pixel data and the green display sub-pixel data of
a third display pixel in the three display pixels;
sharing the blue image sub-pixel data and the white image
sub-pixel data of the sixth image pixel in the six image
pixels and a firs image pixel in next repeat unit to
generate the blue display sub-pixel data and the white
display sub-pixel data of the third display pixel.
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