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7) ABSTRACT

Disclosed is a method and a device for driving a liquid
crystal display panel. The method comprises the following
steps. A first pixel signal of an image to be displayed is
converted to a second pixel signal. An adjusted gray scale of
each of sub-pixels and/or an adjusted backlight brightness of
a backlight is acquired based on the second pixel signal and
the first pixel signal. Each of the sub-pixels in the liquid
crystal display panel is driven so that each of the sub-pixels
can have a corresponding adjusted gray scale, and/or, the
backlight is activated so that the backlight can have the
adjusted backlight brightness. With the driving device and
the driving method, it is able to ensure that when the RGBW
liquid crystal display panel displays a solid colored image,
the brightness of the image will not be reduced.
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METHOD AND DEVICE FOR DRIVING
LIQUID CRYSTAL DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims benefit of Chinese
patent application CN201510140222.8, entitled “Method
and device for driving liquid crystal display panel” and filed
on Mar. 27, 2015, the entirety of which is incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical field
of liquid crystal display, and in particular, to a method and
a device for driving a liquid crystal display panel.

TECHNICAL BACKGROUND

[0003] The existing liquid crystal display panels usually
comprise three types of sub-pixels, namely, R (red), G
(green), and B (blue) sub-pixels. The arrangement of these
sub-pixels in a liquid crystal display panel is shown in FIG.
1, i.e., a pixel is composed of three sub-pixels (namely an R
sub-pixel, a G sub-pixel, and a B sub-pixel).

[0004] With the development of liquid crystal display
technologies, new ways of composing pixels and arranging
sub-pixels, for example, RGBW arrangement, have been put
forward. RGBW arrangement means that a pixel is com-
posed of four sub-pixels. That is, besides the three traditional
R, G, and B sub-pixels, a W pixel (white pixel) is added in
a pixel. As shown in FIGS. 2, 3 and 4, there are various
patterns of arranging the sub-pixels in an RGBW pixel. It
can be seen from these figures that, due to the addition of a
W pixel, images displayed by a screen of RGBW pixels
appear to be brighter and fresher.

[0005] However, due to the addition of a W pixel in an
RGBW pixel, with transmittances being the same and in
display areas of a same size, a single sub-pixel will cover
less proportion of the area of the image, which causes the
screen to be less bright when a solid colored image is
displayed, thereby failing to achieve a desirable display
effect.

[0006] Specifically, providing that there are % R pixels, %5
G pixels, and !5 B pixels per unit area in a conventional
RGB liquid crystal display panel, there will be ¥4 R pixels,
Ya G pixels, ¥4 B pixels, and ¥4 W pixels per unit area in an
RGBW liquid crystal display panel. Therefore, when a solid
colored image is displayed, the image displayed by an
RGBW liquid crystal display panel will have a lower bright-
ness than that displayed by a conventional RGB liquid
crystal display panel, thereby leading to a color shift of the
displayed solid colored image, and affecting display effect.

SUMMARY OF THE INVENTION

[0007] The objective of the present disclosure is to over-
come the defects that, according to existing methods of
driving liquid crystal display panels, when the liquid crystal
display panel displays a solid colored image, the screen
thereof will become less bright, thus causing a color shift.
[0008] In order to solve the above technical problem, one
embodiment of the present disclosure first provides a
method for a driving liquid crystal display panel. The
method comprises the following steps. A first pixel signal of
an image to be displayed is converted to a second pixel
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signal. An adjusted gray scale of each of sub-pixels and/or
an adjusted backlight brightness of a backlight is acquired
based on the second pixel signal and the first pixel signal.
Each of the sub-pixels in the liquid crystal display panel are
driven so that each of the sub-pixels can have a correspond-
ing adjusted gray scale, and/or, the backlight is activated so
that the backlight can have the adjusted backlight brightness.
[0009] According to one embodiment of the present dis-
closure, the method further comprises a step of judging
whether the image to be displayed is a solid colored image
or not. If the image to be displayed is a non-solid colored
image, an improved gray scale of each of the sub-pixels and
a reduced backlight brightness of the backlight will be
acquired based on the second pixel signal and the first pixel
signal. And if the image to be displayed is a solid colored
image, it will be judged, based on the second pixel signal
and the first pixel signal, whether a preset display goal can
be achieved by improving the gray scales of the sub-pixels,
and the adjusted gray scale of each of sub-pixels and/or the
adjusted backlight brightness of the backlight will be
acquired based on a result of the judgment.

[0010] According to one embodiment of the present dis-
closure, if the preset display goal can be achieved by
improving the gray scales of the sub-pixels, the improved
gray scale of each of the sub-pixels will be acquired based
on the second pixel signal and the first pixel signal. And if
the preset display goal cannot be achieved by improving the
gray scales of the sub-pixels, the improved gray scale of
each of the sub-pixels and an improved backlight brightness
of the backlight will be acquired based on the second pixel
signal and the first pixel signal.

[0011] According to one embodiment of the present dis-
closure, if the image to be displayed is a solid colored image,
a gray scale of the image to be displayed will be acquired
based on the first pixel signal, and the gray scale of the
image to be displayed will be matched with a preset gray
scale range, and it will be judged whether the preset display
goal can be achieved by improving the gray scales of the
sub-pixels based on a match result.

[0012] According to one embodiment of the present dis-
closure, if the gray scale of the image to be displayed is
within the preset gray scale range, it will be judged that the
preset display goal cannot be achieved by improving the
gray scales of the sub-pixels. Otherwise, it will be judged
that the preset display goal can be achieved by improving the
gray scales of the sub-pixels.

[0013] The present disclosure further provides a device for
driving a liquid crystal display panel. The device comprises:
a pixel signal conversion unit, for converting a first pixel
signal of an image to be displayed to a second pixel signal;
a data processing unit, which is connected to the pixel signal
conversion unit, for acquiring, based on the second pixel
signal and the first pixel signal, an adjusted gray scale of
each of sub-pixels and/or an adjusted backlight brightness of
a backlight; a pixel drive unit, which is connected to the data
processing unit, for driving each of the sub-pixels based on
the adjusted gray scale of the sub-pixels, so that each of the
sub-pixels can have a corresponding adjusted gray scale; and
a backlight control unit, which is connected to the data
processing unit, for adjusting the working state of the
backlight based on the adjusted backlight brightness, so that
the backlight can have the adjusted backlight brightness.
[0014] According to one embodiment of the present dis-
closure, the data processing unit is also used to judge
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whether the image to be displayed is a solid colored image
or not. If the image to be displayed is a non-solid colored
image, the data processing unit will acquire, based on the
second pixel signal and the first pixel signal, an improved
gray scale of each of the sub-pixels and a reduced backlight
brightness of the backlight. And if the image to be displayed
is a solid colored image, the data processing unit, based on
the second pixel signal and the first pixel signal, will judge
whether a preset display goal can be achieved by improving
the gray scales of the sub-pixels, and will acquire the
adjusted gray scale of each of sub-pixels and/or the adjusted
backlight brightness of the backlight based on a result of the
judgment.

[0015] According to one embodiment of the present dis-
closure, if the preset display goal can be achieved by
improving the gray scales of the sub-pixels, the data pro-
cessing unit will acquire the improved gray scale of each of
the sub-pixels based on the second pixel signal and the first
pixel signal. And if the preset display goal cannot be
achieved by improving the gray scales of the sub-pixels, the
data processing unit will acquire the improved gray scale of
each of the sub-pixels and an improved backlight brightness
of the backlight based on the second pixel signal and the first
pixel signal.

[0016] According to one embodiment of the present dis-
closure, if the image to be displayed is a solid colored image,
the data processing unit will acquire a gray scale of the
image to be displayed based on the first pixel signal, and
match the gray scale of the image to be displayed with a
preset gray scale range, and judge whether the preset display
goal can be achieved by improving the gray scales of the
sub-pixels based on a match result.

[0017] According to one embodiment of the present dis-
closure, if the gray scale of the image to be displayed is
within the gray scale range, the data processing unit will
judge that the preset display goal cannot be achieved by
improving the gray scales of the sub-pixels. Otherwise, the
data processing unit will judge that the preset display goal
can be achieved by improving the gray scales of the sub-
pixels.

[0018] The device for driving a liquid crystal display
device according to the present disclosure is configured by
adding the pixel signal conversion unit, the data processing
unit, and the backlight control unit in the traditional display
driving structure (either in a T-Con unit, or outside a T-Con
unit). The pixel signal conversion unit is used to convert an
input first pixel signal (e.g., an RGB signal) to a second pixel
signal (e.g., an RGBW signal). The data processing unit
prejudges whether an input image data indicates a solid
colored image, and calculates the value of monochrome
gray-scales and the amount of the backlight brightness of the
backlight that should be varied when the image is intended
to be displayed with a same display effect as displayed by a
traditional RGB liquid crystal display panel. Then, the
backlight control unit and the pixel drive unit in the liquid
crystal display panel will be able to drive the backlight and
the sub-pixels in the array substrate accordingly based on the
above calculation results.

[0019] With the driving device and the driving method, it
is able to ensure that when an RGBW liquid crystal display
panel displays a solid colored image, the image will not
become less bright compared with when it is displayed by
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the existing RGB liquid crystal display panels, thus avoiding
a color shift and improving the display effect of RGBW
liquid crystal display panels.

[0020] Other features and advantages of the present dis-
closure will be further explained in the following descrip-
tion, and will partly become self-evident therefrom, or be
understood through the implementation of the present dis-
closure. The objectives and advantages of the present dis-
closure will be achieved through the structures specifically
pointed out in the description, claims, and the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] For further illustrating the technical solutions pro-
vided in the embodiments of the present disclosure or in the
existing technologies, a brief introduction will be given
below to the accompanying drawings involved in describing
the embodiments or the existing technologies.

[0022] FIG. 1 schematically shows an arrangement of
sub-pixels of existing RGB liquid crystal display panels;
[0023] FIGS. 2 to 4 schematically show arrangements of
sub-pixels of existing RGBW liquid crystal display panels;
[0024] FIG. 5 schematically shows structure of a device
for driving a liquid crystal display panel according to one
embodiment of the present disclosure;

[0025] FIG. 6 shows a flow chart of a method for driving
a liquid crystal display panel according to one embodiment
of the present disclosure; and

[0026] FIG. 7 shows a flow chart of determining an
adjusted gray scale and an adjusted backlight brightness.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0027] The present disclosure will be explained in detail
with reference to the embodiments and the accompanying
drawings, so as to fully understand how to solve the tech-
nical problem and achieve the technical effects by the
technical means according to the present disclosure, and
thus implement the same. It should be noted that as long as
there is no structural conflict, any of the embodiments and
any of the technical features thereof may be combined with
one another, and the technical solutions obtained therefrom
all fall within the scope of the present disclosure.

[0028] 1In addition, the details of following description are
intended to illustrate the present disclosure so that the
present disclosure can be understood thoroughly. It should
be noted that the implementation of the present disclosure is
not restricted to the details and particular methods described
herein.

[0029] In the existing technologies, when a solid colored
image is displayed, with same gray scale data of the image
being input, the image displayed by an RGBW liquid crystal
display panel will have a lower brightness than that dis-
played by a traditional RGB liquid crystal display panel,
which causes color shift of the displayed image and further
affects visual effects. Directed against the above technical
problem, the present disclosure provides a new device and
a new method for driving a liquid crystal display panel,
which enables a solid colored image displayed by an RGBW
liquid crystal display panel to have a same brightness and
same display effect as displayed by a traditional RGB liquid
crystal display panel, thus adding a strength to the RGBW
liquid crystal display panel.
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[0030] FIG. 5 schematically shows the structure of a
device for driving a liquid crystal display panel according to
the present embodiment.

[0031] As shown in FIG. 5, the device 501 for driving a
liquid crystal display panel according to the present embodi-
ment comprises a pixel signal conversion unit 502, a data
processing unit 503, a pixel drive unit 504, and a backlight
control unit 505. The pixel signal conversion unit 502 is able
to convert a received first pixel signal of an image to be
displayed to a second pixel signal, and transmit the obtained
second pixel signal to the data processing unit 503, so that
the second pixel signal can be further processed and ana-
lyzed by the data processing unit 503.

[0032] In the present embodiment, the liquid crystal dis-
play panel is an RGBW liquid crystal display panel, and the
input pixel signal (i.e., the first pixel signal) is an RGB
signal. Hence, the pixel signal conversion unit 502 converts
the RGB signal of the image to be displayed to the RGBW
signal (i.e., the second pixel signal). It should be noted that,
in other embodiments of the present disclosure, the first
pixel signal and/or the second pixel signal can also be other
suitable signals. For example, in one embodiment of the
present disclosure, the second pixel signal is an RGBY
signal. The present disclosure would not be restricted in this
regard.

[0033] The data processing unit 503 is connected to the
pixel signal conversion unit 502, and acquires, based on the
first pixel signal and the second pixel signal, an adjusted
gray scale of each of sub-pixels and an adjusted backlight
brightness of a backlight. The pixel drive unit 504 is
connected to the data processing unit 503, and is able to
adjust, based on the adjusted gray scales of the sub-pixels,
a voltage applied on each of the sub-pixels in an array
substrate 506, so that the gray scale of each of the sub-pixels
in the liquid crystal display panel can become a correspond-
ing adjusted gray scale of each of the sub-pixels achieved by
the processing of the data processing unit 504. The backlight
control unit 505 is also connected to the data processing unit
503, and is able to adjust the working state of the backlight
507 based on the adjusted backlight brightness achieved by
the data processing unit 503, so that the backlight can have
a required brightness (i.e., the adjusted backlight bright-
ness).

[0034] Inthe present embodiment, the data processing unit
503 can judge whether the image to be displayed is a solid
colored image or not based on the received first pixel signal
(i.e., the RGB signal). Specifically, the data processing unit
503 determines whether the image to be displayed is a solid
colored image or not by judging whether data in the RGB
signal used for characterizing the gray scale of each of the
sub-pixels remain unchanged or not. In a certain frame of the
RGB signal, if each of the data characterizing a preset data
size of the gray scale of each of the sub-pixels keeps
unchanged, the data processing unit 503 will judge that the
image to be displayed is a solid colored image. Otherwise,
the data processing unit 503 will judge that the image to be
displayed is a non-solid colored image.

[0035] It should be noted that, in other embodiments of the
present disclosure, the data processing unit is able to judge
whether the image to be displayed is a solid colored image
or not by other reasonable means, and the present disclosure
would not be restricted in this regard. For example, in other
embodiments of the present disclosure, the data processing
unit is able to judge whether the image to be displayed is a
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solid colored image or not based on the second pixel signal
or based on a combination of the first pixel signal and the
second pixel signal.

[0036] If the image to be displayed is a non-solid colored
image, the data processing unit 503 will acquire, based on
the second pixel signal and the first pixel signal, an
improved gray scale of each of the sub-pixels and a reduced
backlight brightness of the backlight. The signal drive unit
504 exerts a voltage on each of the sub-pixels in the array
substrate 506 based on the improved gray scale of each of
the sub-pixels transmitted from the data processing unit 503,
so that each of the sub-pixels can have a gray scale as
required. The backlight control unit 505 adjusts the back-
light 507 based on the reduced backlight brightness of the
backlight transmitted from the data processing unit, so that
the backlight 507 can have said backlight brightness.
[0037] According to traditional driving methods, if an
image of 50% brightness is required to be displayed, the
backlight has to be kept bright, i.e., power consumption of
the backlight is 100%, and the display effect of the 50%
brightness will be achieved by a 50% gray scale of the
sub-pixels. To put simply, according to the traditional driv-
ing methods, images of different brightness are displayed by
providing a backlight brightness higher than actually
required and then adjusting the gray scale of each of the
sub-pixels in the array substrate. However, when over-bright
images are displayed, this type of driving method easily
causes problems such as eye strain, loss of details of dark
images, etc., thereby leading to poor contrast ratio and a
waste of electricity.

[0038] According to the driving device and the driving
method provided in the present disclosure, the liquid crystal
display panel is driven by improving the gray scales of the
sub-pixels and reducing the brightness of the backlight (e.g.,
adjusting the brightness of the backlight to a 70% bright-
ness). The method is able to achieve a brightness the same
as or even higher than the traditional driving method, and
meanwhile reduce power consumption of the liquid crystal
display panel, thereby saving electricity and improving
contrast ratio.

[0039] It should be noted that, in other embodiments of the
present disclosure, non-solid colored images can also be
driven through other suitable methods, and the present
disclosure would not be restricted in this regard. For
example, in other embodiments of the present disclosure, if
required, the liquid crystal display panel can also be driven
by traditional driving methods so as to display non-solid
colored images.

[0040] If the image to be displayed is a solid colored
image, the data processing unit 503, based on the second
pixel signal and the first pixel signal, will judge whether a
preset display goal (i.e., achieving the gray scale of the
image to be displayed) can be achieved by improving the
gray scales of the sub-pixels, and will acquire, based on a
result of the judgment, the adjusted gray scale of each of
sub-pixels and/or the adjusted backlight brightness of the
backlight.

[0041] Specifically, in the present embodiment, the data
processing unit 503 obtains a gray scale corresponding to the
first pixel signal (i.e., the gray scale of the image to be
displayed) based on the first pixel signal (ie., the RGB
signal), and also obtains a gray scale corresponding to the
second pixel signal based on the second pixel signal (i.e., the
RGBW signal). When a solid colored image is displayed, the
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image displayed by the second pixel signal has a lower
brightness than the image displayed by the first pixel signal.
Therefore, in order to increase the brightness of the image,
the gray scales of the sub-pixels have to be improved. If the
required brightness still cannot be achieved when the gray
scales of the sub-pixels have been improved to full gray
scales, it can be judged that the preset display goal cannot be
achieved by improving the gray scales of the sub-pixels.
[0042] For example, providing that there are '3 R pixels,
15 G pixels, and %5 B pixels per unit area in a conventional
RGB liquid crystal display panel, then there will be ¥4 R
pixels, ¥4 G pixels, Y4 B pixels, and V4 W pixels per unit area
in an RGBW liquid crystal display panel. Therefore, with
penetration rate and aperture ratio being the same, when a
same solid colored image is displayed, the image displayed
by an RGBW liquid crystal display panel will have a lower
brightness than the image displayed by a conventional RGB
liquid crystal display panel.

[0043] When input data of the display panel per unit area
is an RGB signal corresponding to a red image with 180 gray
scale, the traditional RGB liquid crystal display panel will,
when displaying, switch off the green sub-pixels and blue
sub-pixels in the unit area, and charge a voltage correspond-
ing to the 180 gray scale into the red sub-pixels in the umt
area in the display panel. In this case, the image displayed
by the RGB liquid crystal display panel is a red image with
Y5 brightness and 180 gray scale.

[0044] However, for an RGBW liquid crystal display
panel, an input RGB signal will be converted to an RGBW
signal. When displaying, if based on the existing technical
solution of display, the RGBW liquid crystal display panel
will switch off the green sub-pixels and the blue sub-pixels
in the unit area, and will charge the voltage corresponding to
the 180 gray scale into the red sub-pixels in the unit area. In
this case, the image displayed by the RGBW liquid crystal
display panel is a red image with Y4 brightness and 180 gray
scale.

[0045] Therefore, it can be concluded from the above that
the solid colored image displayed by the RGBW liquid
crystal display panel has a brightness of only % of the
desirable brightness, i.e., the brightness of the image is
reduced. In order to achieve the desirable brightness, the
driving device according to the present embodiment
achieves the brightness of images by improving brightness
of monochrome gray scales and/or backlight brightness.
[0046] However, if the gray scale of the image to be
displayed is a solid colored one with high gray scale (e.g.,
a 248 gray scale) or a full gray scale (i.e., a 255 gray scale),
images displayed by the second pixel signal may still fail to
have the brightness of the image to be displayed even if the
gray scale corresponding to the second pixel signal is
improved to be a full gray scale.

[0047] It should be noted that, in other embodiments of the
present disclosure, the data processing unit 503 can judge
whether the preset display goal can be achieved by improv-
ing the gray scales of the sub-pixels by other reasonable
means.

[0048] For example, in one embodiment of the present
disclosure, the data processing unit can match the gray scale
corresponding to the first pixel signal (namely the gray scale
of the image to be displayed) with a preset gray scale range,
and judge whether the preset display goal can be achieved by
improving the gray scales of the sub-pixels based on a match
result. Specifically, if the gray scale of the image to be
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displayed is within a preset gray scale range, it can be judged
that the preset display goal cannot be achieved by improving
the gray scales of the sub-pixels. The preset gray scale range
corresponds to gray scale ranges of the solid colored high
gray scale and the full gray scale. In different embodiments
of the present disclosure, the preset gray scale range may
vary according to different situations (e.g., in one embodi-
ment of the present disclosure, the preset gray scale range is
[190, 255]). The present disclosure is not restricted in this
regard.

[0049] If the preset display goal can be achieved by
improving the gray scales of the sub-pixels, the data pro-
cessing unit 503 will determine an increment of gray scale
corresponding to each of the sub-pixels based on the second
pixel signal and the first pixel signal, and further determine
the improved gray scale corresponding to each of the
sub-pixels.

[0050] If the preset display goal cannot be achieved by
improving the gray scales of the sub-pixels, the data pro-
cessing unit 503 will determine the increment of gray scale
corresponding to each of the sub-pixels and an increment of
the backlight brightness based on the second pixel signal and
the first pixel signal, and further determine the improved
gray scales corresponding to each of the sub-pixels and the
improved backlight brightness. In this case, even if the
brightness of the image to be displayed cannot be achieved
by improving the gray scale of sub-pixels, the insufficient
brightness of the image can still be compensated by improv-
ing the backlight brightness when the image is displayed,
thereby causing the image displayed by the RGBW liquid
crystal display panel to have a brightness the same as the
image displayed by an RGB liquid crystal display panel.
[0051] It should be noted that, in other embodiments of the
present disclosure, the data processing unit can also enable
the brightness of the RGBW liquid display panel to reach to
a degree as required by other reasonable means. The present
disclosure is not restricted in this regard. For example, in one
embodiment of the present disclosure, the required display
effect can also be achieved by merely increasing the back-
light brightness of the backlight without improving the gray
scales of sub-pixels, which will simplify the driving proce-
dure of the liquid crystal display panel, thereby improving
drive efficiency.

[0052] It can be seen from the above that the device for
driving a liquid crystal display device according to the
present disclosure is configured by adding the pixel signal
conversion unit, the data processing unit, and the backlight
control unit in the traditional display driving structure (either
in a T-Con unit, or outside a T-Con unit). The pixel signal
conversion unit is used to convert the input first pixel signal
(e.g., a RGB signal) to the second pixel signal (e.g., a
RGBW signal). The data processing unit prejudges whether
the input image data indicates a solid colored image, and
calculates the value of monochrome gray-scales and the
amount of the backlight brightness of the backlight that
should be varied when the image is intended to be displayed
with a same effect as displayed by a conventional RGB
liquid crystal display panel. Then, the backlight control unit
and the pixel drive unit in the liquid crystal display panel
drive the backlight and the sub-pixels in an array substrate
accordingly based on the above calculation results.

[0053] With the driving device, it is able to ensure that
when an RGBW liquid crystal display panel displays a solid
colored image, the image will not become less bright com-
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pared with when it is displayed by the existing RGB liquid
crystal display panels, thus avoiding a color shift and
improving the display effect of RGBW liquid crystal display
panels.

[0054] FIG. 6 shows a flow chart of a method for driving
a liquid crystal display panel according to the present
embodiment.

[0055] As shown in FIG. 6, according to the method for
driving a liquid crystal display panel provided in the present
embodiment, in step S601, a received first pixel signal of an
image to be displayed is converted into a second pixel
signal.

[0056] In the present embodiment, the liquid crystal dis-
play panel is an RGBW liquid crystal display panel, and the
input pixel signal (namely the first pixel signal) is an RGB
signal. Therefore, the second pixel signal obtained in step
S601 is an RGBW signal. It should be noted that, in other
embodiments of the present disclosure, the first pixel signal
and/or the second pixel signal can also be other suitable
signals. For example, in one embodiment of the present
disclosure, the second pixel signal is an RGBY signal. The
present disclosure is not restricted in this regard.

[0057] In step S602, an adjusted gray scale of each of
sub-pixels and an adjusted backlight brightness of a back-
light are acquired based on the first pixel signal and the
second pixel signal. In step S603, a voltage applied on each
of the sub-pixels in the array substrate is adjusted according
to the adjusted gray scale, so that the gray scale of each of
the sub-pixels in the liquid crystal display panel may
become the corresponding adjusted gray scale obtained in
step S602. Meanwhile, in step S603, the working state of the
backlight in the liquid crystal display panel is controlled
based on the adjusted backlight brightness obtained in step
S602, so that the backlight can have a brightness as required
(i.e., the adjusted backlight brightness).

[0058] As shown in FIG. 7, in the present embodiment, in
the procedure of determining the adjusted gray scale of each
of the sub-pixels and/or the adjusted backlight brightness of
the backlight, it is judged also in step S701 whether the
image to be displayed is a solid colored image or not based
on the received first pixel signal (namely the RGB signal).
Specifically, in step S701, whether the image to be displayed
is a solid colored image or not is determined by judging
whether data in the RGB signal used for characterizing the
gray scale of each of the sub-pixels remain unchanged or
not. In a certain frame of RGB signal, if each of the data
characterizing a preset data size of the gray scale of each of
the sub-pixels keeps unchanged, it will be judged that the
image to be displayed is a solid colored image. Otherwise,
it will be judged that the image to be displayed is a non-solid
colored image.

[0059] It should be noted that, in other embodiments of the
present disclosure, whether the image to be displayed is a
solid colored image or not can also be judged by other
reasonable means. The present disclosure would not be
restricted in this regard. For example, in other embodiments
of the present disclosure, whether the image to be displayed
is a solid colored image or not can also be judged based on
the second pixel signal or based on a combination of the first
pixel signal and the second pixel signal.

[0060] If the image to be displayed is a non-solid colored
image, in step S702, an improved gray scale of each of the
sub-pixels and a reduced backlight brightness of the back-
light will be acquired based on the second pixel signal and
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the first pixel signal. And in steps to be followed, a voltage
will be applied on each of the sub-pixels based on the
adjusted gray scale of each of the sub-pixels, and mean-
while, the brightness of the backlight is adjusted based on
the reduced backlight brightness of the backlight so that the
backlight can have the reduced backlight brightness
obtained in step S702. The driving method is able to achieve
a brightness the same as or even higher than the traditional
driving method, and meanwhile reduce power consumption
of the liquid crystal display panel, thereby saving electricity
and improving contrast ratio.

[0061] It should be noted that, in other embodiments of the
present disclosure, non-solid colored images can also be
driven through other suitable methods. The present disclo-
sure would not be restricted in this regard. For example, in
other embodiments of the present disclosure, if required, the
liquid crystal display panel can also be driven by the
traditional driving methods so as to display non-solid col-
ored images.

[0062] If the image to be displayed is a solid colored
image, in step S703, it will be judged further whether a
preset display goal can be achieved by improving the gray
scales of the sub-pixels (i.e., achieving the gray scale of the
image to be displayed) based on the second pixel signal and
the first pixel signal, and the adjusted gray scale of each of
sub-pixels and/or the adjusted backlight brightness of the
backlight will be acquired based on a result of the judgment.
[0063] Specifically, in the present embodiment, a gray
scale corresponding to the first pixel signal (i.e., the gray
scale of the image to be displayed) is obtained based on the
first pixel signal (i.e., the RGB signal), and a gray scale
corresponding to the second pixel signal is also obtained
based on the second pixel signal (i.e., the RGBW signal).
When a solid colored image is displayed, the image dis-
played by the second pixel signal has a lower brightness than
the image displayed by the first pixel signal. Therefore, in
order to increase the brightness of the image, the gray scales
of the sub-pixels have to be improved. If the required
brightness still cannot be achieved when the gray scales of
the sub-pixels have been improved to full gray scales, it can
be judged that the preset display goal cannot be achieved by
improving the gray scales of the sub-pixels.

[0064] However, if the gray scale of the image to be
displayed is a solid colored one with high gray scale (e.g,,
a 248 gray scale) or a full gray scale (i.e., a 255 gray scale),
images displayed by the second pixel signal may still fail to
have the brightness of the image to be displayed even if the
gray scale corresponding to the second pixel signal is
improved to be a full gray scale.

[0065] It should be noted that, in other embodiments of the
present disclosure, whether the preset display goal can be
achieved by improving the gray scales of the sub-pixels can
also be judged by other suitable means. The present disclo-
sure would not be restricted in this regard.

[0066] For example, in one embodiment of the present
disclosure, the data processing unit can match the gray scale
corresponding to the first pixel signal with a preset gray
scale range, and judge based on a match result, whether the
preset display goal can be achieved by improving the gray
scales of the sub-pixels. Specifically, if the gray scale of the
image to be displayed is within the gray scale range, it can
be judged that the preset display goal cannot be achieved by
improving the gray scales of the sub-pixels. The preset gray
scale range corresponds to gray scale ranges of the solid
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colored high gray scale and the full gray scale. In different
embodiments of the present disclosure, the preset gray scale
range may vary according to different situations (e.g., in one
embodiment of the present disclosure, the preset gray scale
range is [190, 255]). The present disclosure would not be
restricted in this regard.

[0067] If the preset display goal can be achieved by
improving the gray scales of the sub-pixels, in step S704, an
increment of gray scale corresponding to each of the sub-
pixels will be determined based on the second pixel signal
and the first pixel signal, and the improved gray scale
corresponding to each of the sub-pixels will be determined
further.

[0068] If the preset display goal cannot be achieved by
improving the gray scales of the sub-pixels, in step S705, the
increment of gray scale corresponding to each of the sub-
pixels and an increment of the backlight brightness will be
determined based on the second pixel signal and the first
pixel signal, and the improved gray scale corresponding to
each of the sub-pixels and the improved backlight brightness
will be determined further. In this case, even if the brightness
of the image to be displayed cannot be achieved by improv-
ing the gray scale of sub-pixels, the insufficient brightness of
the image can still be compensated by improving the back-
light brightness when the image is displayed, thereby caus-
ing the image displayed by the RGBW liquid crystal display
panel to have a brightness the same as the image displayed
by an RGB liquid crystal display panel.

[0069] It should be noted that, in other embodiments of the
present disclosure, the brightness of the RGBW liquid
display panel can also be achieved to a degree as required by
other suitable means. The present disclosure would not be
restricted in this regard. For example, in one embodiment of
the present disclosure, the required display effect can also be
achieved by merely increasing the backlight brightness of
the backlight without improving the gray scales of sub-
pixels, which will simplify the driving procedure of the
liquid crystal display panel, thereby improving drive effi-
ciency.

[0070] Based on the above, the method for the driving
liquid crystal display device according to the present
embodiment can be summarized as follows. The input first
pixel signal (e.g., the RGB signal) is converted to the second
pixel signal (e.g., the RGBW signal). Then, it is judged
whether the input image data indicates a solid colored image
or not, and the value of monochrome gray-scales and the
amount of the backlight brightness of the backlight that
should be varied are calculated when the image is intended
to be displayed with a same effect as displayed by a
conventional RGB liquid crystal display panel. Finally, the
sub-pixels in the array substrate and the backlight are driven
based on the above calculation results.

[0071] With the driving method, it is able to ensure that
when an RGBW liquid crystal display panel displays a solid
colored image, the image will not become less bright com-
pared with when it is displayed by the existing RGB liquid
crystal display panels, thus avoiding a color shift and
improving the display effect of RGBW liquid crystal display
panels.

[0072] It should be noted that the embodiments disclosed
herein are not limited by specific structures, treatment steps
or materials disclosed herein, but incorporate the equivalent
substitutes of these features which are comprehensible to
those skilled in the art. It should also be noted that the
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technical terms used herein are used only for describing the
specific embodiments, not for limiting them.

[0073] The expressions “one embodiment” or “embodi-
ments” referred to herein mean that the specific features,
structures and characteristics described in combination with
the embodiments are contained in at least one embodiment
of the present disclosure. Therefore, the expressions “one
embodiment” or “embodiments” appeared in all parts of the
whole description do not necessarily refer to the same
embodiment.

[0074] For sake of convenience, a plurality of items,
structural units, component units and/or materials used
herein can be listed in a common list. However, the list will
be understood in a way that each element thereof represents
an only and unique member. Therefore, when there is no
other explanation, none of members of the list can be
understood as an actual equivalent of other members in the
same list only based on the fact that they appear in the same
list. In addition, the embodiments and examples of the
present disclosure can be explained with reference to the
substitutes of each of the components. It could be under-
stood that, the embodiments, examples and substitutes
herein shall not be interpreted as the equivalents of one
another, but will be considered as separate and independent
representatives of the present disclosure.

[0075] The embodiments are described hereinabove to
interpret the principles of the present disclosure in one
application or a plurality of applications. However, a person
skilled in the art, without departing from the principles and
thoughts of the present disclosure, can make various modi-
fications to the forms, usages and details of the embodiments
of the present disclosure without any creative work. There-
fore, the protection scope of the present disclosure will be
determined by the claims.

1. A method for driving a liquid crystal display panel,
comprising steps of:
converting a first pixel signal of an image to be displayed
to a second pixel signal,

acquiring an adjusted gray scale of each of sub-pixels
and/or an adjusted backlight brightness of a backlight,
based on the second pixel signal and the first pixel
signal, and

driving each of the sub-pixels in the liquid crystal display
panel so that each of the sub-pixels can have a corre-
sponding adjusted gray scale, and/or, activating the
backlight so that the backlight can have the adjusted
backlight brightness.

2. The method according to claim 1, further comprising a
step of judging whether the image to be displayed is a solid
colored image or not,

wherein if the image to be displayed is a non-solid colored
image, an improved gray scale of each of the sub-pixels
and a reduced backlight brightness of the backlight will
be acquired based on the second pixel signal and the
first pixel signal, and

if the image to be displayed is a solid colored image, it
will be judged, based on the second pixel signal and the
first pixel signal, whether a preset display goal can be
achieved by improving the gray scales of the sub-
pixels, and the adjusted gray scale of each of sub-pixels
and/or the adjusted backlight brightness of the back-
light will be acquired based on a result of the judgment.
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3. The method according to claim 2, wherein,

if the preset display goal can be achieved by improving
the gray scales of the sub-pixels, the improved gray
scale of each of the sub-pixels will be acquired based
on the second pixel signal and the first pixel signal, and

if the preset display goal cannot be achieved by improving
the gray scales of the sub-pixels, the improved gray
scale of each of the sub-pixels and an improved back-
light brightness of the backlight will be acquired based
on the second pixel signal and the first pixel signal.

4. The method according to claim 2, wherein, if the image
to be displayed is a solid colored image, a gray scale of the
image to be displayed will be acquired based on the first
pixel signal, and the gray scale of the image to be displayed
will be matched with a preset gray scale range, and then it
will be judged, based on a match result, whether the preset
display goal can be achieved by improving the gray scales
of the sub-pixels.

5. The method according to claim 3, wherein, if the image
to be displayed is a solid colored image, the gray scale of the
image to be displayed will be acquired based on the first
pixel signal, and the gray scale of the image to be displayed
will be matched with a preset gray scale range, and then it
will be judged, based on the match result, whether the preset
display goal can be achieved by improving the gray scales
of the sub-pixels.

6. The method according to claim 4, wherein, if the gray
scale of the image to be displayed is within the preset gray
scale range, it will be judged that the preset display goal
cannot be achieved by improving the gray scales of the
sub-pixels, and otherwise, it will be judged that the preset
display goal can be achieved by improving the gray scales
of the sub-pixels.

7. A device for driving a liquid crystal display panel,
comprising:

a pixel signal conversion unit, for converting a first pixel
signal of an image to be displayed to a second pixel
signal,

a data processing unit, which is connected to the pixel
signal conversion unit, for acquiring, based on the
second pixel signal and the first pixel signal, an
adjusted gray scale of each of sub-pixels and/or an
adjusted backlight brightness of a backlight,

a pixel drive unit, which is connected to the data process-
ing unit, for driving each of the sub-pixels based on the
adjusted gray scales of the sub-pixels, so that each of
the sub-pixels can have a corresponding adjusted gray
scale, and

a backlight control unit, which is connected to the data
processing unit, for adjusting the working state of the
backlight based on the adjusted backlight brightness, so
that the backlight can have the adjusted backlight
brightness.
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8. The device according to claim 7, wherein the data
processing unit is further used to judge whether the image to
be displayed is a solid colored image or not,

wherein if the image to be displayed is a non-solid colored

image, the data processing unit will acquire, based on
the second pixel signal and the first pixel signal, an
improved gray scale of each of the sub-pixels and a
reduced backlight brightness of the backlight, and

if the image to be displayed is a solid colored image, the

data processing unit will judge whether a preset display
goal can be achieved by improving the gray scales of
the sub-pixels based on the second pixel signal and the
first pixel signal, and will acquire the adjusted gray
scale of each of sub-pixels and/or the adjusted back-
light brightness of the backlight based on a result of the
judgment.

9. The device according to claim 8, wherein,

if the preset display goal can be achieved by improving

the gray scales of the sub-pixels, the data processing
unit will acquire the improved gray scale of each of the
sub-pixels based on the second pixel signal and the first
pixel signal, and

if the preset display goal cannot be achieved by improving

the gray scales of the sub-pixels, the data processing
unit will acquire the improved gray scale of each of the
sub-pixels and an improved backlight brightness of the
backlight based on the second pixel signal and the first
pixel signal.

10. The device according to claim 8, wherein, if the image
to be displayed is a solid colored image, the data processing
unit, based on the first pixel signal, will acquire a gray scale
of the image to be displayed, and match the gray scale of the
image to be displayed with a preset gray scale range, and
judge, based on a match result, whether the preset display
goal can be achieved by improving the gray scales of the
sub-pixels.

11. The device according to claim 9, wherein, if the image
to be displayed is a solid colored image, the data processing
unit, based on the first pixel signal, will acquire the gray
scale of the image to be displayed, and match the gray scale
of the image to be displayed with a preset gray scale range,
and judge. based on a match result, whether the preset
display goal can be achieved by improving the gray scales
of the sub-pixels.

12. The device according to claim 10, wherein, if the gray
scale of the image to be displayed is within the gray scale
range, the data processing unit will judge that the preset
display goal cannot be achieved by improving the gray
scales of the sub-pixels, and otherwise, the data processing
unit will judge that the preset display goal can be achieved
by improving the gray scales of the sub-pixels.
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