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(57) ABSTRACT

The disclosure relates to a liquid crystal display device,
including a display panel having a display component and a
backlight module having a backlight component divided
into a plurality of backlight sub-areas, wherein the liquid
crystal display device further includes a drive component,
connected to the display component and configured to
display each picture with two frame images in sequence; the
two frame images include a first frame image and a second
frame image; drive voltages of adjacent two sub-pixels on
each frame image include a high drive voltage and a low
drive voltage, and the drive voltages of each sub-pixel in the
first frame image and in the second frame image include a
high drive voltage and a low drive voltage; a backlight

(51) Int. CL control component, connected to the drive component; and
G09G 3/34 (2006.01) a backlight adjusting component, connected to the backlight
G0IG 3/36 (2006.01) control component and the backlight component respec-
GO2F 1/1335 (2006.01) tively.
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Displaying cach picture with two frame images in sequence

S110
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S120

Determining backlight brightness adjusting signals of each backlight sub-
area according to the drive voltages of a first frame image arca and a
second frame image arca corresponding to each backlight sub-arca

l

S130

Performing independent brightness adjustment on a backlight source of
the sub-pixels of various colors in corresponding backlight sub-areas in
respective frame images of a next picture according to the backlight
brightness adjusting signal of each backlight sub-arca
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S210
Counting average drive voltages of the sub-pixels of various colors in the
first frame image area and the second frame image area corresponding to
each backlight sub-areca

S220
Solving the backlight brightness adjustment signals according to the /
average drive voltages, reference backlight brightness signals and
reference drive voltages of respective backlight sub-areas
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Acquiring position information of a current sub-pixel and drive data for
driving the current sub-pixel N\

S10
!

Lookmg up a judging parameter corresponding to the position information
n a first parameter lookup table according to the position information BN

S20
!

Directly outputting the drive data if the judging parameter is a first —
parameter 30

Looking up and outputting compensation drive data in a second parameter
|_p»| lookup table according to the position information and the drive data if the
judging parameter is a sccond parameter, wherein the second parameter

lookup table corresponds to the position information, and the compensation 540
drive data corresponds to the drive data

FIG. 10



Patent Application Publication  Apr. 18,2019 Sheet 7 of 10 US 2019/0114975 A1

R G B R G B R G B R G B

0 1 0 1 1 0 1 0 1 1

0 1 0 1 0 1 0 1 0 1 0 1
FIG 11

If the sub-pixe! corresponding to the position information is a first color

sub-pixel, then looking up and outputting the compensation drive data in —\

the first compensation parameter lookup table S41
Y

If the sub-pixel corresponding to the position information is a second color

sub-pixel, then looking up and outputting the compensation drive data in

the second compensation parameter lookup table N
l S42

If the sub-pixel corresponding to the position information is a third color
sub-pixel, then looking up and outputting the compensation drive datain | N\
the third compensation parameter lookup table S43

FIG. 12
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LIQUID CRYSTAL DISPLAY DEVICE

FIELD OF THE DISCLOSURE

[0001] The disclosure relates to the field of liquid crystal
display technologies, and more particularly to a liquid
crystal display device.

BACKGROUND

[0002] Typical large-size liquid crystal display devices
most adopt a negative type VA liquid crystal or IPS liquid
crystal technology. The VA type liquid crystal driving is fast
saturated with a drive voltage under a large viewing angle,
which leads to relatively severe viewing angle color cast and
further affects a picture quality.

SUMMARY

[0003] On such basis, it is necessary to provide a liquid
crystal display device, which can improve the defect of
viewing angle color cast and effectively eliminates bright
and dark stripes or a lattice phenomenon of the liquid crystal
display panel.

[0004] A liquid crystal display device includes a display
panel having a display component and a backlight module
having a backlight component divided into a plurality of
backlight sub-areas, wherein the liquid crystal display
device further includes a drive component, connected to the
display component and configured to display each picture
with two frame images in sequence; the two frame images
include a first frame image and a second frame image; drive
voltages of adjacent two sub-pixels on each frame image
include a high drive voltage and a low drive voltage, and the
drive voltages of each sub-pixel in the first frame image and
in the second frame image include a high drive voltage and
a low drive voltage; the drive component further includes a
data acquiring module, configured to acquire position infor-
mation of a current sub-pixel and drive data for driving the
current sub-pixel; a judging parameter lookup module, con-
figured to look up a judging parameter corresponding to the
position information in a first parameter lookup table
according to the position information; an output module,
configured to directly output the drive data if the judging
parameter is a first parameter; a compensation parameter
lookup module, configured to look up and outputting com-
pensation drive data in a second parameter lookup table
according to the position information and the drive data if
the judging parameter is a second parameter, wherein the
second parameter lookup table corresponds to the position
information, and the compensation drive data corresponds to
the drive data; a backlight control component, connected to
the drive component and configured to determine backlight
brightness adjusting signals of each backlight sub-area
according to the drive voltages of a first frame image area
and a second frame image area corresponding to each
backlight sub-area, wherein the backlight brightness adjust-
ing signals are in groups and a group number is same as a
variety number of color sub-pixels; and a backlight adjusting
component, connected to the backlight control component
and the backlight component respectively, and configured to
perform independent brightness adjustment on a backlight
source of the sub-pixels of various colors in corresponding
backlight sub-areas in respective frame images of a next
picture.
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[0005] In one of the embodiments, the liquid crystal
display device further includes a storage component,
wherein the storage component is configured to store a
lookup table: the lookup table is a corresponding relation
table of the drive voltage of each sub-pixel in the first frame
image and the second frame image corresponding to an input
signal and the input signal; and the drive component
acquires the drive voltage of each sub-pixel on the first
frame image and the second frame image by the lookup
table.

[0006] In one of the embodiments, the backlight control
component includes a counting unit, configured to count
average drive voltages of the sub-pixels of various colors in
the first frame image area and the second frame image area
corresponding to each backlight sub-area; and a calculating
unit, configured to solve the backlight brightness adjustment
signals according to the average drive voltages, reference
backlight brightness signals and reference drive voltages of
respective backlight sub-areas.

[0007] In one of the embodiments, a calculating formula
for the calculating unit to solve the backlight brightness
adjustment signal of the sub-pixels of each color in each
backlight sub-area is as follows: A, 5 *P,, ,..1=As,

avel
P2 Pos avers 2%Ans p*Pus ave™Ars 21 Pt avertBas p2*Pas
2> Wherein P represents a target color sub-pixel; M rep-
resents a serial number of the backlight sub-area; A, 5
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of P sub-pixels in the backlight sub-area M corre-
sponding to the first frame image of the next picture; A, 5,
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of the P sub-pixels in the backlight sub-area M
corresponding to the second frame image of the next picture;
P,/ a1 fEPresents an average value of the drive voltages of
the P sub-pixels in the backlight sub-area M corresponding
to the first frame image of the current picture; P,, _ ..
represents an average value of the drive voltages of the P
sub-pixels in the backlight sub-area M corresponding to the
second frame image of the current picture; A,, » represents
the reference backlight brightness signal of the P sub-pixels
in the backlight sub-area M corresponding to the image of
the current picture; and P,, ,,, represents the average value
of reference drive voltages of the P sub-pixels in the frame
image area corresponding to the backlight sub-area M on the
image of the current picture.

[0008] In one of the embodiments, the backlight source is
a white light backlight source, an RGB backlight source, an
RGBW backlight source or RGBY backlight source.
[0009] In one of the embodiments, the liquid crystal
display device further includes a display panel, and the
display component and the drive component are integrated
on the display panel.

[0010] In one of the embodiments, the liquid crystal
display device further includes a backlight module, and the
backlight component, the backlight control component and
the backlight adjusting component are integrated on the
backlight module.

[0011] In one of the embodiments, the drive component
further includes a timing controller.

[0012] In one of the embodiments, the liquid crystal
display device further includes a backlight module, and the
backlight component, the backlight control component and
the backlight adjusting component are integrated on the
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backlight module; the backlight control component includes
a counting unit, configured to count average drive voltages
of the sub-pixels of various colors in the first frame image
area and the second frame image area corresponding to each
backlight sub-area; and a calculating unit, configured to
solve the backlight brightness adjustment signals according
to the average drive voltages, reference backlight brightness
signals and reference drive voltages of respective backlight
sub-areas.

[0013] In one of the embodiments, the second parameter
lookup table of the drive component includes a first com-
pensation parameter lookup table, a second compensation
parameter lookup table and a third compensation parameter
lookup table; the compensation parameter lookup module
includes a first color sub-pixel compensation parameter
lookup unit, configured to look up and outputting the com-
pensation drive data in the first compensation parameter
lookup table if the sub-pixels corresponding to the position
information are first color sub-pixels; a second color sub-
pixel compensation parameter lookup unit, configured to
look up and outputting the compensation drive data in the
second compensation parameter lookup table if the sub-
pixels corresponding to the position information are second
color sub-pixels; and a third color sub-pixel compensation
parameter lookup unit, configured to look up and outputting
the compensation drive data in the third compensation
parameter lookup table if the sub-pixels corresponding to the
position information are third color sub-pixels.

[0014] In one of the embodiments, the display panel
includes at least one sub-pixel unit, the sub-pixel unit
includes m columnxn row sub-pixels, the at least one
sub-pixel unit is regularly arranged to form a pixel array
including m columnxn row sub-pixels, the first parameter
lookup table is formed by m columnxn row judging param-
eters, and the sub-pixels in the sub-pixel unit correspond to
the judging parameters in the first parameter lookup table
one to one according to an arrangement position; wherein
M=zmz=1, N=nz1, and M, N, m and n are positive integers.
[0015] In one of the embodiments, the each column of
sub-pixels in the pixel array includes multiple groups of
sub-pixels, each group of sub-pixels includes a first color
sub-pixel, a second color sub-pixel and a third color sub-
pixels which are arranged in sequence, the sub-pixels in a
same row are same in color, and the first color sub-pixel, the
second color sub-pixel and the third color sub-pixel have at
least one red sub-pixel, at least one green sub-pixel and at
least one blue sub-pixel.

[0016] The disclosure further provides another liquid crys-
tal display device, including a display panel having a display
component and a backlight module having a backlight
component divided into a plurality of backlight sub-areas,
wherein the liquid crystal display device further includes a
display panel and a drive component, connected to the
display component and configured to display each picture
with two frame images in sequence; the display component
and the drive component ate integrated on the display panel;
the two frame images include a first frame image and a
second frame image; drive voltages of adjacent two sub-
pixels on each frame image include a high drive voltage and
a low drive voltage, and the drive voltages of each sub-pixel
in the first frame image and in the second frame image
include a high drive voltage and a low drive voltage; the
drive component further includes a data acquiring module,
configured to acquire position information of a current
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sub-pixel and drive data for driving the current sub-pixel; a
judging parameter lookup module, configured to look up a
judging parameter corresponding to the position information
in a first parameter lookup table according to the position
information; an output module, configured to directly output
the drive data if the judging parameter is a first parameter;
a compensation parameter lookup module, configured to
look up and outputting compensation drive data in a second
parameter lookup table according to the position information
and the drive data if the judging parameter is a second
parameter, wherein the second parameter lookup table cor-
responds to the position information, and the compensation
drive data corresponds to the drive data; a backlight control
component, connected to the drive component and config-
ured to determine backlight brightness adjusting signals of
each backlight sub-area according to the drive voltages of a
first frame image area and a second frame image area
corresponding to each backlight sub-area, wherein the back-
light brightness adjusting signals are in groups and a group
number is same as a variety number of color sub-pixels; a
backlight adjusting component, connected to the backlight
control component and the backlight component respec-
tively, and configured to perform independent brightness
adjustment on a backlight source of the sub-pixels of various
colors in corresponding backlight sub-areas in respective
frame images of a next picture; wherein the backlight
component, the backlight control component and the back-
light adjusting component are integrated on the backlight
module.

[0017] In one of the embodiments, the liquid crystal
display device further includes a storage component,
wherein the storage component is configured to store a
lookup table; the lookup table is a corresponding relation
table of the drive voltage of each sub-pixel in the first frame
image and the second frame image corresponding to an input
signal and the input signal; and the drive component
acquires the drive voltage of each sub-pixel on the first
frame image and the second frame image by the lookup
table.

[0018] In one of the embodiments, the backlight control
component includes a counting unit, configured to count
average drive voltages of the sub-pixels of various colors in
the first frame image area and the second frame image area
corresponding to each backlight sub-area; and a calculating
unit, configured to solve the backlight brightness adjustment
signals according to the average drive voltages, reference
backlight brightness signals and reference drive voltages of
respective backlight sub-areas.

[0019] In one of the embodiments, a calculating formula
for the calculating unit to solve the backlight brightness
adjustment signal of the sub-pixels of each color in each
backlight sub-area is as follows: Ay, 5 *Pars bre1=Ans

PZ*PMfaveZ; 2 *AMfP*PMfa ve:AM7P1 >x<PMJl ve1+AM7P2 *PM7
wens Wherein P represents a target color sub-pixel; M rep-
resents a serial number of the backlight sub-area; A,, ,,
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of P sub-pixels in the backlight sub-area M corre-
sponding to the first frame image of the next picture; A,, 4,
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of the P sub-pixels in the backlight sub-area M
corresponding to the second frame image of the next picture;
Pas ave1 Fepresents an average value of the drive voltages of
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the P sub-pixels in the backlight sub-area M corresponding
to the first frame image of the current picture; Py, ...
represents an average value of the drive voltages of the P
sub-pixels in the backlight sub-area M corresponding to the
second frame image of the current picture; A,, » represents
the reference backlight brightness signal of the P sub-pixels
in the backlight sub-area M corresponding to the image of
the current picture; and P,, ., represents the average value
of reference drive voltages of the P sub-pixels in the frame
image area corresponding to the backlight sub-area M on the
image of the current picture.

[0020] In one of the embodiments, the backlight source is
a white light backlight source, an RGB backlight source, an
RGBW backlight source or RGBY backlight source.
[0021] In one of the embodiments, the drive component
further includes a timing controller.

[0022] In one of the embodiments, the second parameter
lookup table of the drive component includes a first com-
pensation parameter lookup table, a second compensation
parameter lookup table and a third compensation parameter
lookup table; the compensation parameter lookup module
includes a first color sub-pixel compensation parameter
lookup unit, configured to look up and outputting the com-
pensation drive data in the first compensation parameter
lookup table if the sub-pixels corresponding to the position
information are first color sub-pixels; a second color sub-
pixel compensation parameter lookup unit, configured to
look up and outputting the compensation drive data in the
second compensation parameter lookup table if the sub-
pixels corresponding to the position information are second
color sub-pixels; and a third color sub-pixel compensation
parameter lookup unit, configured to look up and outputting
the compensation drive data in the third compensation
parameter lookup table if the sub-pixels corresponding to the
position information are third color sub-pixels.

[0023] In one of the embodiments, the display panel
includes at least one sub-pixel unit, the sub-pixel umt
includes m columnxn row sub-pixels, the at least one
sub-pixel unit is regularly arranged to form a pixel array
including m columnxn row sub-pixels, the first parameter
lookup table is formed by m columnxn row judging param-
eters, and the sub-pixels in the sub-pixel unit correspond to
the judging parameters in the first parameter lookup table
one to one according to an arrangement position; wherein
M=zmz=1, Nznz1, and M, N, m and n are positive integers.
[0024] In one of the embodiments, the each column of
sub-pixels in the pixel array includes multiple groups of
sub-pixels, each group of sub-pixels includes a first color
sub-pixel, a second color sub-pixel and a third color sub-
pixels which are arranged in sequence, the sub-pixels in a
same row are same in color, and the first color sub-pixel, the
second color sub-pixel and the third color sub-pixel have at
least one red sub-pixel, at least one green sub-pixel and at
least one blue sub-pixel.

[0025] According to the liquid crystal display device, each
picture is displayed by two frame images in sequence, each
frame image is driven by adopting high and low alternate
voltage signals, the high and low drive voltages of the first
frame image and the second frame image are inverted, and
the backlight brightness adjusting signals of one picture are
generated according to respective drive voltages to perform
independent backlight adjustment on the backlight source of
the sub-pixels of various colors in the corresponding back-
light sub-areas in the respective frame images of the next
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picture. According to the above liquid crystal display device,
brightness compensation for each backlight sub-area M is
supplemented, such that not only is the whole panel bright-
ness maintained to be not different from an uncompensated
typical drive brightness, but also a Low color shift viewing
angle compensation effect can also be realized, the flickering
discomfort phenomenon visible to naked eyes caused by a
switching difference of the high and low voltages during the
original driving is avoided, and the defect of color cast
caused by mismatch of a large viewing angle refractive
index of the liquid crystal display device is effectively
improved. The above liquid crystal display device can
realize cooperative driving in time domain and space
domain. Besides, the pixels on the display component do not
need to be divided into main and second pixels again,
thereby greatly reducing a technological complexity of the
display panel, greatly improving a transmittance and a
resolution of the liquid crystal display panel, and reducing a
backlight design cost.

[0026] In addition, according to embodiments of the dis-
closure, by acquiring the position information of the current
sub-pixel and the drive data for driving the current sub-pixel,
and looking up the judging parameter corresponding to the
position information in the first parameter lookup table,
whether the drive data needs to be compensated is deter-
mined according to the judging parameter, if compensation
is needed, then in the second parameter lookup table corre-
sponding to the position information, the compensation
drive data corresponding to the drive data is looked up and
output, otherwise the drive data is directly output, thereby
effectively eliminating bright and dark stripes or a lattice
phenomenon of the liquid crystal display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is a flowchart of a driving method for a
liquid crystal display device in one embodiment.

[0028] FIG. 2 is a schematic view of sub-areas of a
backlight area of the liquid crystal display device in FIG. 1.
[0029] FIG. 3 is a schematic view of driving a display area
of the liquid crystal display device in FIG. 1.

[0030] FIGS. 4 and 5 are partial enlarged views in FIG. 3.
[0031] FIG. 6 is a specific flowchart of step S120 in FIG.
1

[0032] FIG. 7 is a structural block diagram of a liquid
crystal display device in one embodiment.

[0033] FIG. 8 is a structural block diagram of a backlight
control component in one embodiment.

[0034] FIG. 9 is a schematic view of a display panel based
on a dual-gate electrode drive structure provided by another
embodiment of the disclosure.

[0035] FIG. 10 is a flow block diagram of a driving
method for a display panel provided by another embodiment
of the disclosure of the disclosure.

[0036] FIG. 11 is a schematic view of a judging lookup
table provided by another embodiment of the disclosure.
[0037] FIG. 12 is a flow block diagram of step S40
provided by another embodiment of the disclosure.

[0038] FIG. 13 is a schematic diagram of a compensation
parameter lookup table provided by another embodiment of
the disclosure.

[0039] FIG. 14 is a structural block diagram of a driving
device for a display panel provided by another embodiment
of the disclosure.
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[0040] FIG. 15 is a structural block diagram of a driving
device for a display panel provided by another embodiment
of the disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0041] In order to make the objects, technical solutions
and advantages of the disclosure clearer, the disclosure is
further described in detail in combination with drawings and
embodiments. It should be understood that the specific
embodiments described here are merely intended for
explaining rather than limiting the disclosure.

[0042] FIG. 1 is a flowchart of a driving method for a
liquid crystal display device in one embodiment. The liquid
crystal display device may be a TN, OCB, VA type or curve
surface liquid crystal display device, but not limited thereto.
The liquid crystal display device can apply straight down
backlight, and a backlight source may be white light, an
RGB three-color light source, an RGBW four-color light
source or an RGBY four-color light source, but not limited
thereto. The driving method is also suitable for a scenario
that a display panel of the liquid crystal display device is a
curve panel. In the present embodiment, a backlight area of
the liquid crystal display device is divided into a plurality of
backlight sub-areas, as shown in FIG. 2. In FIG. 2, 90
represents a backlight component (or backlight module).

[0043] Referring to FIG. 1, the method includes the fol-
lowing steps.
[0044] S110 displaying each picture with two frame

images in sequence.

[0045] Each picture frame_N (i.e., a typical frame picture)
is displayed with two frame images in sequence, that is, the
picture is divided into two images on timing sequence. By
dividing the picture on the timing sequence, a frame fre-
quency can be doubled, that is, the original 60 Hz is doubled
to 120 Hz. The two frame images are a first frame image
(frame_N-1) and a second frame image (frame_N-2)
respectively. The picture corresponding to an input signal is
displayed for a user by mutual compensation of the first
frame image and the second frame image. In the present
embodiment, drive voltages of adjacent two sub-pixels on
each frame image include a high drive voltage and a low
drive voltage, and the drive voltages of each sub-pixel in the
first frame image and in the second frame image include a
high drive voltage and a low drive voltage. That is, the drive
voltage of each sub-pixel of the first frame image is inverted
to be the drive voltage for each sub-pixel of the second
frame image. The drive voltages for each sub-pixel in the
first frame image and the second frame image may be
acquired by looking up a lookup table (LUT). Specifically,
the liquid crystal display device will prestore the lookup
table in a hardware frame buffer. The lookup table is a
corresponding relation table of the drive voltage of each
sub-pixel in the first frame image and the second frame
image corresponding to an input signal and the input signal.
Seen from a 8 bit drive signal, input color gray scale values
0-255 of every R/G/B input signal correspond to 256 pairs
of high and low voltage signals, and there are 3*256 pairs of
high voltage signals R /G /B and low voltage signals
R;/Gp/By; in total. Therefore, the corresponding high
drive voltage and the corresponding low drive voltage can
be looked up according to the color gray scale value of each
sub-pixel in the input signal, such that the corresponding
sub-pixel in the first frame image is driven by the high drive
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voltage, and the corresponding sub-pixel in the second
frame image is driven by the low drive voltage, or the
corresponding sub-pixel in the first frame image is driven by
the low drive voltage, and the corresponding sub-pixel in the
second frame image is driven by the high drive voltage, and
meanwhile, the adjacent two sub-pixels are driven by a
driving manner of alternate high and low drive voltages, as
shown in FIG. 3. Wherein FIG. 4 is a partial enlarged view
in a first frame in FIG. 3, and FIG. 5 is a partial enlarged
view in a second frame in FIG. 3.

[0046] S120 determining backlight brightness adjusting
signals of each backlight sub-area according to the drive
voltages of a first frame image area and a second frame
image area corresponding to each backlight sub-area.
[0047] The backlight brightness adjusting signals are con-
figured to perform backlight brightness adjustment on two
frame images in a next picture, to reduce a viewing angle
color cast of the picture. The backlight brightness adjusting
signals are in groups (A, », and A, z,), to adjust the
backlight brightness of the backlight sub-areas correspond-
ing to the first frame image and the second frame image
respectively. Besides, a group number of the backlight
brightness adjusting signals is same as a variety number of
color sub-pixels, to perform independent backlight bright-
ness control on the sub-pixels of various colors. For
example, in the present embodiment, the color sub-pixels
include red sub-pixels (R sub-pixels), green sub-pixels (G
sub-pixels) and blue sub-pixels (B sub-pixels). Therefore,
each group of backlight brightness adjusting signals includes
an R sub-pixel backlight brightness adjusting signal group,
a G sub-pixel backlight brightness adjusting signal group
and a B sub-pixel backlight brightness adjusting signal
group, to perform independent backlight brightness control
on the sub-pixels of various colors in respective backlight
sub-areas.

[0048] In the present embodiment, a flow of determining
the backlight brightness adjusting signals is as shown in
FIG. 6, and includes 8210 and S220.

[0049] S210 counting average drive voltages of the sub-
pixels of various colors in the first frame image area and the
second frame image area corresponding to each backlight
sub-area.

[0050] A calculating formula for the average drive voltage
of the sub-pixels of each color in the corresponding first
frame image area in each backlight sub-area is as follows:

Pat aver=8e(Pay o 11.Psg ne1 186804 2 105 - - - )
=123 . ...
[0051] Wherein P represents a target color sub-pixel, M

represents a serial number of the backlight sub-area, avel
represents an average drive voltage value of the first image,
and n represents a sequence number of the P sub-pixel in the
M backlight sub-area.

[0052] Specifically, the average drive voltages for the
sub-pixels of various colors are calculated as follows:

Rag aver=2eRog 71 R0g s 186R0 i s - -+ s
n=123...;

Gt avet=AVe(Cos 120Gt net_1Crt ez 120 - - -
n=123...;

Bt aver=AVe(Bus 11 Big et _reBrt o 1o - - s
n=123....

[0053] S220 solving the backlight brightness adjustment
signals according to the average drive voltages, reference
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backlight brightness signals and reference drive voltages of
respective backlight sub-areas.

[0054] The reference backlight brightness signal refers to
the backlight brightness signal when no compensation of
high and low voltages (i.e., a typical driving manner) is
required. The reference drive voltage refers to the drive
voltage of various sub-pixels when no compensation of high
and low voltages is performed. Since the backlight source
corresponding to the sub-pixels of various colors in each
sub-area is independently controlled, the backlight bright-
ness adjusting signals of the backlight source corresponding
to the sub-pixels of various colors in each sub-area need to
be solved. A calculating formula for the backlight brightness
adjustment signal of the sub-pixels of each color in each
backlight sub-area M is as follows:

* = * .
AM,PI P, MiaveliAl’\liPQ P, M_ave2>

* *® = * * .
2 AM,P P M,aveiAMiPl P, Miavel+AM7P2 P, M_ave2;

[0055] Wherein P represents a target color sub-pixel; M
represents a serial number of the backlight sub-area. A, 7
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of P sub-pixels in the backlight sub-area M corre-
sponding to the first frame image of the next picture. A, 5,
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of the P sub-pixels in the backlight sub-area M
corresponding to the second frame image of the next picture.
P,/ .1 represents an average value of the drive voltages of
the P sub-pixels in the backlight sub-area M corresponding
to the first frame image of the current picture. In the present
embodiment, since the drive voltage of the sub-pixel is
matched with the input signal (i.e., a gray scale value of the
corresponding color), the average value of the drive voltages
can serve as an evaluation parameter for viewing angle
brightness of the color sub-pixels. P,, .., represents an
average value of the drive voltages of the P sub-pixels in the
backlight sub-area M corresponding to the second frame
image of the current picture. A,, , represents the reference
backlight brightness signal of the P sub-pixels in the back-
light sub-area M corresponding to the image of the current
picture. P,, . represents the average value of reference
drive voltages of the P sub-pixels in the frame image area
corresponding to the backlight sub-area M on the image of
the current picture. Specifically, P,, ., =Ave(P +P , +P,.
24...),0=1,2,3 ..., -

[0056] Inthe present embodiment, one pixel of each frame
image includes an R sub-pixel, a G sub-pixel and a B
sub-pixel. Therefore, correspondingly, it is required to solve
the backlight brightness adjusting signals of the backlight
source of the sub-pixels of various colors in each backlight
sub-area, specifically:

[0057] A solving formula for the backlight brightness
adjusting signals A, , 5, and A, », of the R sub-pixels in the
backlight sub-area M is -

* = * .
AM,RI RM7w91 7AMJ€2 RM,aveb

% * = * *
2% Aps R*Rasave=Ant R1* Ras_averYAns ro*Ras_aver-

[0058] A solving formula for the backlight brightness
adjusting signals A,, ¢, and A, ;, of the G sub-pixelsin the
backlight sub-area M is

* = * .
AM,GI GMiaveliAM7G2 G]LLaveb
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& *, = *, *,
2 AM,G GMfavefAM,Gl Gx\/[favel+Az\/IfG2 GMiave2'

[0059] A solving formula for the backlight brightness
adjusting signals A, 5, andA,, ,, of the B sub-pixels in the
backlight sub-area M is

* = * .
AM,BI B M_avel 7‘4]\/[782 BM,ave2 >

* * = * *
2 AM,B B M_ave 7AMfB 1 B M_avel +AM732 BMiaveZ'

[0060] S130 performing independent brightness adjust-
ment on a backlight source of the sub-pixels of various
colors in corresponding backlight sub-areas in respective
frame images of a next picture according to the backlight
brightness adjusting signal of each backlight sub-area.
[0061] In the adjusting process, the backlight sources of
the R sub-pixels, the G sub-pixels and the B sub-pixels in the
corresponding backlight sub-area M of the first frame image
in the next picture are independently adjusted according to
A, ki Aur g1 and A, 5, and the backlight sources of the
R sub-pixels, the G sub-pixels and the B sub-pixels in the
corresponding backlight sub-area M of the second frame
image in the next picture are independently adjusted accord-
ing t0 Ay, g, Ays 6o and A, g, such that the compensated
picture brightness is same as the picture brightness not
compensated by the high and low voltages (ie.. typical
driving). By independent backlight source control, the flick-
ering discomfort phenomenon visible to naked eyes caused
by a switching difference of the high and low voltages
during driving can be reduced, and the defect of color cast
caused by mismatch of a large viewing angle refractive
index of the liquid crystal display device is effectively
improved.

[0062] According to the driving method for aliquid crystal
display device, each picture is displayed by two frame
images in sequence, each frame image is driven by adopting
high and low alternate voltage signals, the high and low
drive voltages of the first frame image and the second frame
image are inverted, and the backlight brightness adjusting
signals of one picture are generated according to respective
drive voltages to perform independent backlight adjustment
on the backlight source of the sub-pixels of various colors in
the corresponding backlight sub-areas in the respective
frame images of the next picture. According to the above
liquid crystal display device, brightness compensation for
each backlight sub-area M is supplemented, such that not
only is the whole panel brightness maintained to be not
different from an uncompensated typical drive brightness,
but also a Low color shift viewing angle compensation effect
can also be realized, the flickering discomfort phenomenon
visible to naked eves caused by a switching difference of the
high and low voltages during the original driving is avoided,
and the defect of color cast caused by mismatch of a large
viewing angle refractive index of the liquid crystal display
device is effectively improved. The above liquid crystal
display device can realize cooperative driving in time
domain and space domain. Besides, the pixels on the display
component do not need to be divided into main and second
pixels again, thereby greatly reducing a technological com-
plexity of the display panel, greatly improving a transmit-
tance and a resolution of the liquid crystal display panel, and
reducing a backlight design cost.

[0063] The disclosure further provides a liquid crystal
display device, as shown in FIG. 7. The liquid crystal display
device may execute the above driving method. The liquid
crystal display device includes a display component 710 and
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a backlight component 720 and further includes a drive
component 730, a backlight control component 740 and a
backlight adjusting component 750. Wherein the display
component 710 and the drive component 730 can be inte-
grated on a display panel 770, and the backlight component
720, the backlight control component 740 and the backlight
adjusting component 750 can be integrated on the backlight
module 780. It is understandable that an integration manner
of respective components is not limited thereto.

[0064] The display component 710 may adopt a TN, OCB
or VA type TFT display panel, but not limited thereto. The
display component 710 can be a display component having
a curve surface panel.

[0065] The backlight component 720 is configured to
provide backlight. The backlight component 720 may apply
straight down backlight, and a backlight source may be
white light, an RGB three-color light source, an RGBW
four-color light source or an RGBY four-color light source,
but not limited thereto. The backlight area of the backlight
component 720 is divided into a plurality of backlight
subareas, as shown in FIG. 2.

[0066] The drive component 730 is connected to the
display component 710. The drive component 730 is con-
figured to display each picture with two frame images. The
two frame images are a first frame image and a second frame
image respectively. The picture corresponding to an input
signal is displayed for a user by mutual compensation of the
first frame image and the second frame image. In the present
embodiment, drive voltages of adjacent two sub-pixels on
each frame image include a high drive voltage and a low
drive voltage, and the drive voltages of each sub-pixel in the
first frame image and in the second frame image include a
high drive voltage and a low drive voltage. That is, the drive
voltage of each sub-pixel of the first frame image is inverted
to be the drive voltage for each sub-pixel of the second
frame image. The drive voltages for the drive component
730 to drive each sub-pixel may be acquired by looking up
a lookup table (LUT). Specifically, the liquid crystal display
device will prestore the lookup table in a hardware frame
buffer. The lookup table is a corresponding relation table of
the drive voltage of each sub-pixel in the first frame image
and the second frame image corresponding to an input signal
and the input signal. The drive component 730 includes a
timing control circuit 731 (timing controller). In one
embodiment, the liquid crystal display device further
includes a storage device 760, for storing the lookup table.
[0067] The backlight control component 740 is connected
to the drive component 730 and configured to determine
backlight brightness adjusting signals of each backlight
sub-area according to the drive voltages of a first frame
image area and a second frame image area corresponding to
each backlight sub-area. The backlight brightness adjusting
signals are in groups (A,, r; and A,, »,), to adjust the
backlight brightness of the backlight sub-areas correspond-
ing to the first frame image and the second frame image
respectively. Besides, a group number of the backlight
brightness adjusting signal is same as a variety number of
color sub-pixels, to perform independent backlight bright-
ness control on the sub-pixels of various colors. For
example, in the present embodiment, the color sub-pixels
include red sub-pixels (R sub-pixels), green sub-pixels (G
sub-pixels) and blue sub-pixels (B sub-pixels). Therefore,
each group of backlight brightness adjusting signals includes
an R sub-pixel backlight brightness adjusting signal group,
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a G sub-pixel backlight brightness adjusting signal group
and a B sub-pixel backlight brightness adjusting signal
group, to perform independent backlight brightness control
on the sub-pixels of various colors in respective backlight
sub-areas.

[0068] The backlight control component 740 includes a
counting unit 742 and a calculating unit 744, as shown in
FIG. 8. Wherein a formula for the counting unit 742 to
calculate the average drive voltage of the sub-pixels of each
color in the corresponding first frame image area in each
backlight sub-area is as follows:

Prt aver=AVe(Prs_12.Pas s _renPas o s -+ s
n=123....
[0069] Wherein P represents a target color sub-pixel, M

represents a serial number of the backlight sub-area, avel
represents an average drive voltage value of the first image,
and n represents a sequence number of the P sub-pixel in the
M backlight sub-area.

[0070] Specifically, the average drive voltages for the
sub-pixels of various colors are calculated as follows:

RM_avel:Ave(RM_n_TLJRM_n+1_TH:RM_n+2_ZZ> ),
n=123...;

Gt aver=AVE(Cag_n_185 Gt it 10 Crt iz 185 - -+ »
n=123...;

BM_avel:AVC(BM_n_TL’BM_rHl_TH’BM_n+2_ZZ -----
n=123....

[0071] The calculating unit 744 is configured to solve the
backlight brightness adjustment signals according to the
average drive voltages, reference backlight brightness sig-
nals and reference drive voltages of respective backlight
sub-areas. The reference backlight brightness signal refers to
the backlight brightness signal when no compensation of
high and low voltages (i.e., a typical driving manner) is
required. The reference drive voltage refers to the drive
voltage of various sub-pixels when no compensation of high
and low voltages is performed. Since the backlight source of
the sub-pixels of various colors in each sub-area is indepen-
dently controlled, the backlight brightness adjusting signals
of the backlight source corresponding to the sub-pixels of
various colors in each sub-area need to be solved. A calcu-
lating formula for the backlight brightness adjustment signal
of the sub-pixels of each color in each backlight sub-area M
is as follows:

*® = * .
AM,PI P, M_avel 7‘44’1/[7}’2 P M_ave2r

* * = * *
2 AM,P P, M,aveiAMfPl P, Miavel+AM7P2 P, M_ave2-

[0072] Wherein P represents a target color sub-pixel; M
represents a serial number of the backlight sub-area. A, ;
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of P sub-pixels in the backlight sub-area M corre-
sponding to the first frame image of the next picture. A, »,
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of the P sub-pixels in the backlight sub-area M
corresponding to the second frame image of the next picture.
P,/ .1 represents an average value of the drive voltages of
the P sub-pixels in the backlight sub-area M corresponding
to the first frame image of the current picture. In the present
embodiment, since the drive voltage of the sub-pixel is
matched with the input signal (i.e., a gray scale value of the
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corresponding color), the average value of the drive voltages
can serve as an evaluation parameter for viewing angle
brightness of the color sub-pixels. P,, .., represents an
average value of the drive voltages of the P sub-pixels in the
backlight sub-area M corresponding to the second frame
image of the current picture. A,, , represents the reference
backlight brightness signal of the P sub-pixels in the back-
light sub-area M corresponding to the image of the current
picture. P,, . represents the average value of reference
drive voltages of the P sub-pixels in the frame image area
corresponding to the backlight sub-area M on the image of
the current picture. Specifically, P, ,,.,=Ave(P +P,, +P,,
2+ ...),0=1,2,3 . ... -

[0073] The backlight adjusting component 750 is con-
nected to the backlight control component 740 and the
backlight component 720 respectively. The backlight adjust-
ing component 750 is configured to perform independent
brightness adjustment on a backlight source of the sub-
pixels of various colors in corresponding backlight sub-areas
in respective frame images of a next picture according to the
backlight brightness adjusting signal in each backlight sub-
area, such that the compensated picture brightness is same as
the picture brightness not compensated by the high and low
voltages.

[0074] According to the above liquid crystal display
device, each picture is displayed by two frame images in
sequence, each frame image is driven by adopting high and
low alternate voltage signals, the high and low drive volt-
ages of the first frame image and the second frame image are
inverted, and the backlight brightness adjusting signals of
one picture are generated according to respective drive
voltages to perform independent backlight adjustment on the
backlight source of the sub-pixels of various colors in the
corresponding backlight sub-areas in the respective frame
images of the next picture. According to the above liquid
crystal display device, brightness compensation for each
backlight sub-area M is supplemented, such that not only is
the whole panel brightness maintained to be not different
from an uncompensated typical drive brightness, but also a
Low color shift viewing angle compensation effect can also
be realized, the flickering discomfort phenomenon visible to
naked eyes caused by a switching difference of the high and
low voltages during the original driving is avoided, and the
defect of color cast caused by mismatch of a large viewing
angle refractive index of the liquid crystal display device is
effectively improved. The above liquid crystal display
device can realize cooperative driving in time domain and
space domain. Besides, the pixels on the display component
do not need to be divided into main and second pixels again,
thereby greatly reducing a technological complexity of the
display panel, greatly improving a transmittance and a
resolution of the liquid crystal display panel, and reducing a
backlight design cost.

[0075] FIG. 9 shows a liquid crystal display device based
on a dual-gate electrode drive structure provided by another
embodiment of the disclosure. The liquid crystal display
device includes a display panel 770, and a drive component
is integrated in the display panel 770. Wherein the display
panel 770 includes at least one sub-pixel unit 131, the
sub-pixel unit 131 includes m columnxn row sub-pixels, the
at least one sub-pixel unit 131 is regularly arranged to form
a pixel array 130 including m columnxn row sub-pixels, the
M columns of sub-pixels in the pixel array 130 are driven by
a source electrode drive chip 120, the N rows of sub-pixels
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in the pixel array 130 are driven by a gate electrode drive
chip 110, wherein M=m=1, Nzn=1, and M, N, m and n are
positive integers.

[0076] In specific application, each column of sub-pixels
in the pixel array includes multiple groups of sub-pixels,
each group of sub-pixels includes a first color sub-pixel, a
second color sub-pixel and a third color sub-pixels which are
arranged in sequence, the sub-pixels in a same row are same
in color, and the first color sub-pixel, the second color
sub-pixel and the third color sub-pixel have at least one red
sub-pixel, at least one green sub-pixel and at least one blue
sub-pixel.

[0077] In one embodiment of the disclosure, the display
panel adopts a combination manner of the dual-gate elec-
trode drive structure and 2 line inversion. Therefore, in each
group of sub-pixels, undoubtedly, a polarity of adjacent two
sub-pixels is a first polarity, the polarity of another sub-pixel
is a second polarity, and one of the first polarity and the
second polarity is a positive polarity while the other is a
negative polarity. In a same column of sub-pixels, the
polarities of every other two sub-pixels are inverted once,
and in a same row of sub-pixels, the adjacent sub-pixels are
different in polarity.

[0078] Inspecific application, based on the combination of
the dual-gate electrode drive structure and the 2 line inver-
sion, a column number of the sub-pixels that each sub-pixel
unit includes equals to 2, and a color arrangement rule and
a polarity arrangement rule for each sub-pixel unit in the
pixel array are same.

[0079] FIG. 9 exemplarily shows the pixel array 130 when
M=4, N=12, m=2 and n=12, that is, shows a 4 column
(shown as S1-S4 in the figure)x12 row (shown as G1-G12)
pixel array, the first color sub-pixels are red sub-pixels, the
second color sub-pixels are green sub-pixels and the third
color sub-pixels are blue sub-pixels. In FIG. 9, “+” repre-
sents positive polarity, “=” represents negative polarity, R
represents the red sub-pixels, G represents the green sub-
pixels and B represents the blue sub-pixels.

[0080] FIG. 10 shows a driving method for the display
panel provided by an embodiment of the disclosure, which
includes

[0081] Step S10 acquiring position information of a cur-
rent sub-pixel and drive data for driving the current sub-
pixel.

[0082] In specific application, the position information of
the current sub-pixel specifically refers to a column number
and a row number of the current sub-pixel in the pixel array
of the display panel, since the color of each sub-pixel in the
pixel array of the display panel is known, the color of the
sub-pixel can be known according to the position informa-
tion of the sub-pixel. The drive data of the sub-pixel
specifically refers to data for controlling a drive voltage of
the sub-pixel, the drive data of the sub-pixel is configured to
realize brightness control over the sub-pixel, and a value of
the drive data is in positive correlation with the drive voltage
and the brightness.

[0083] Step S20 looking up a judging parameter corre-
sponding to the position information in a first parameter
lookup table according to the position information.

[0084] In specific application, the judging parameter is
used for judging whether the drive data of the current
sub-pixel needs to be compensated or not, if the drive data
is used to drive the sub-pixel, darkness of the sub-pixel is
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caused, then it is indicated that the drive data needs to be
compensated, otherwise, the drive data needs no compen-
sation.

[0085] In the present embodiment, the judging parameter
specifically includes a first parameter for representing that
the drive data does not need to be compensated and a second
parameter for representing that the drive data needs to be
compensated.

[0086] In specific application, the first parameter may be
a value 1 specifically, the second parameter may be a value
0 specifically, and in other embodiments, the first parameter
and the second parameter may also be equivalently replaced
with other numbers or functions having a same meaning.

[0087] In specific application, since a display characteris-
tic of the sub-pixel in each position in the pixel array is
known in advance, the display characteristic of the sub-pixel
can be known according to a position of the sub-pixel, and
further whether the sub-pixel needs to be compensated can
be known. In one embodiment, the judging parameter can be
looked up by the position information of the sub-pixel, and
the first parameter lookup table is the lookup table con-
structed according to the position information of the sub-
pixel and the judging parameter.

[0088] In one embodiment, the sub-pixels in the sub-pixel
unit correspond to the judging parameters in the first param-
eter lookup table one to one according to an arrangement
position, that is, the sub-pixels in the same positions corre-
spond to the judging parameters.

[0089] In one embodiment, the first parameter lookup
table may be a display (look-up-table) LUT, and the look-
up-table has a function of inputting data, i.e., looking up the
corresponding output data according to the input data, and
the first parameter lookup table may also be other data tables
or random access memory (RAM)-like storage mediums
with a same function.

[0090] In one embodiment, the method, before the step
S20, further includes setting and storing the first parameter
lookup table in advance.

[0091] As shown in FIG. 11, one embodiment of the
disclosure exemplarily shows a first parameter lookup table
including 2 columnx12 row judging parameters, and in the
table, R represents red sub-pixels, G represents green sub-
pixels, B represents blue sub-pixels, 0 represents the first
parameter and | represents the second parameter.

[0092] Step S30 directly outputting the drive data if the
judging parameter is a first parameter.

[0093] In specific application, the first parameter is used
for representing that the drive data does not need to be
compensated. Therefore, when the judging parameter is the
first parameter, the drive data can be directly output to drive
the sub-pixel, and no darkness phenomenon of the sub-pixel
is caused.

[0094] S40 looking up and outputting compensation drive
data in a second parameter lookup table according to the
position information and the drive data if the judging
parameter is a second parameter, wherein the second param-
eter lookup table corresponds to the position information,
and the compensation drive data corresponds to the drive
data.

[0095] In specific application, the second parameter is
used for representing that the drive data needs to be com-
pensated. Therefore, when the judging parameter is the
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second parameter, the drive data cannot drive the sub-pixel
till being compensated, to avoid the darkness phenomenon
of the sub-pixel.

[0096] In one embodiment, the second parameter lookup
table may be a look-up-table (LUT), and may also be other
data tables or random access memory (RAM)-like storage
mediums with a same function.

[0097] In specific application, the sub-pixel is driven by
outputting the compensation drive data, and the darkness
phenomenon of the sub-pixel can be solved. Since the
present embodiment mainly solves the case of darkness of
the sub-pixel during polarity inversion, a value of the drive
data looked by the second parameter lookup table is larger
than the original value.

[0098] In one embodiment, the method, before the second
S40, further includes setting and storing the second param-
eter lookup table in advance.

[0099] According to the embodiment of the disclosure, by
acquiring the position information of the current sub-pixel
and the drive data for driving the current sub-pixel, and
looking up the judging parameter corresponding to the
position information in the first parameter lookup table,
whether the drive data needs to be compensated is deter-
mined according to the judging parameter, if compensation
is needed, then in the second parameter lookup table corre-
sponding to the position information, the compensation
drive data corresponding to the drive data is looked up and
output, and if compensation is not needed, the drive data is
directly output, thereby effectively eliminating bright and
dark stripes or a lattice phenomenon of the liquid crystal
display panel.

[0100] In one embodiment, the second parameter lookup
table of the drive component includes a first compensation
parameter lookup table, a second compensation parameter
lookup table and a third compensation parameter lookup
table, and different compensation parameter lookup tables
are used specific to the sub-pixels of different colors.
[0101] As shown in FIG. 12, in one embodiment of the
disclosure, the step S40 specifically includes the following
steps.

[0102] Step S41 if the sub-pixel corresponding to the
position information is a first color sub-pixel, then looking
up and outputting the compensation drive data in the first
compensation parameter lookup table.

[0103] In one embodiment, the method, before the step
S41, includes setting and storing the first compensation
parameter lookup table in advance.

[0104] In one embodiment, the step S41 specifically
includes when Mod(N,3)=1, the compensation drive data
corresponding to the drive data is looked up and output in
the first compensation parameter lookup table, wherein N is
a row number of the sub-pixels that the display panel
includes.

[0105] Step S42 if the sub-pixel corresponding to the
position information is a second color sub-pixel, then look-
ing up and outputting the compensation drive data in the
second compensation parameter lookup table.

[0106] In one embodiment, the method, before the step
S42, includes setting and storing the second compensation
parameter lookup table in advance.

[0107] In one embodiment, the step S42 specifically
includes when Mod(N,3)=2, the compensation drive data
corresponding to the drive data is looked up and output in



US 2019/0114975 Al

the second compensation parameter lookup table, wherein N
is a row number of the sub-pixels that the display panel
includes.

[0108] Step S43 if the sub-pixel corresponding to the
position information is a third color sub-pixel, then looking
up and outputting the compensation drive data in the third
compensation parameter lookup table.

[0109] In one embodiment, the method, before the step
S43, includes setting and storing the third compensation
parameter lookup table in advance.

[0110] In one embodiment, the step S43 specifically
includes when Mod(N,3)=0, the compensation drive data
corresponding to the drive data is looked up and output in
the third compensation parameter lookup table, wherein N is
a row number of the sub-pixels that the display panel
includes.

[0111] In the present embodiment, the Mod (number,
divisor) function represents a Mod function, wherein num-
ber represents dividend and divisor represents divider.

[0112] In one embodiment, the first compensation param-
eter lookup table, the second compensation parameter
lookup table and the third compensation parameter lookup
table may all be a look-up-table (LUT), and may also be
other data tables or random access memory (RAM)-like
storage mediums with a same function.

[0113] Inoneembodiment, the first color sub-pixel is a red
sub-pixel, the second color sub-pixel is a green sub-pixel
and the third color sub-pixel is a blue sub-pixel. The first
compensation parameter lookup table is a red sub-pixel
compensation parameter lookup table, the second compen-
sation parameter lookup table is a green sub-pixel compen-
sation parameter lookup table and the third compensation
parameter lookup table is a blue sub-pixel compensation
parameter lookup table.

[0114] As shown in FIG. 13, one embodiment of the
disclosure exemplarily shows the red sub-pixel compensa-
tion parameter lookup table R, the green sub-pixel compen-
sation parameter lookup table G and the blue sub-pixel
compensation parameter lookup table B. Wherein numbers
0,1,2...254 and 255 on the left of the red sub-pixel
compensation parameter lookup table R represent sizes of
the drive data, R(0), R(1)R, (2) . . . R(254) and R(255) on
the right represent sizes of the compensation drive data, and
a parameter representing rule of the green sub-pixel com-
pensation parameter lookup table and the blue sub-pixel
compensation parameter lookup table is same as that of the
red sub-pixel compensation parameter lookup table.

[0115] As shown in FIG. 14, one embodiment of the
disclosure provides a drive component 200 for a display
panel, configured to execute the driving method as shown in
FIG. 10, and including a data acquiring module 10, config-
ured to acquire position information of a current sub-pixel
and drive data for driving the current sub-pixel; a judging
parameter lookup module 20, configured to look up a
Judging parameter corresponding to the position information
in a first parameter lookup table according to the position
information; an output module 30, configured to directly
output the drive data if the judging parameter is a first
parameter; and a compensation parameter lookup module 40
configured to look up and outputting compensation drive
data in a second parameter lookup table according to the
position information and the drive data if the judging
parameter is a second parameter, wherein the second param-
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eter lookup table corresponds to the position information,
and the compensation drive data corresponds to the drive
data.

[0116] In actual application, the drive component 200 may
be a software system in a source electrode drive chip in the
embodiment corresponding to FIG. 9.

[0117] In one embodiment, the drive component further
200 further includes a storage module configured to prestore

the first parameter lookup table and the second parameter
lookup table.

[0118] According to the embodiment of the disclosure, by
acquiring the position information of the current sub-pixel
and the drive data for driving the current sub-pixel, and
looking up the judging parameter corresponding to the
position information in the first parameter lookup table,
whether the drive data needs to be compensated is deter-
mined according to the judging parameter, if compensation
is needed, then in the second parameter lookup table corre-
sponding to the position information, the compensation
drive data corresponding to the drive data is looked up and
output, and if compensation is not needed, the drive data is
directly output, thereby effectively eliminating bright and
dark stripes or a lattice phenomenon of the liquid crystal
display panel.

[0119] As shown in FIG. 15, in one embodiment of the
disclosure, the compensation parameter lookup module 40 is
a structure configured to execute the method embodiment as
shown in FIG. 12, and specifically includes a first color
sub-pixel compensation parameter lookup unit 41, config-
ured to, if the sub-pixel corresponding to the position
information is a first color sub-pixel, look up and outputting
the compensation drive data in the first compensation
parameter lookup table; a second color sub-pixel compen-
sation parameter lookup unit 42, configured to, if the sub-
pixel corresponding to the position information is a second
color sub-pixel, look up and outputting the compensation
drive data in the second compensation parameter lookup
table; and a third color sub-pixel compensation parameter
lookup unit 43, configured to, if the sub-pixel corresponding
to the position information is a third color sub-pixel, look up
and outputting the compensation drive data in the third
compensation parameter lookup table.

[0120] In one embodiment, the compensation parameter
lookup module 40 further includes a first storage unit,
configured to set and store the first compensation parameter
lookup table in advance.

[0121] In one embodiment, the first color sub-pixel com-
pensation parameter lookup unit 41 is specifically config-
ured to, when Mod(N,3}=1, look up and output the com-
pensation drive data corresponding to the drive data in the
first compensation parameter lookup table, wherein N is a
row number of the sub-pixels that the display panel includes.

[0122] In one embodiment, the compensation parameter
lookup module 40 further includes a second storage unit,
configured to set and store the second compensation param-
eter lookup table in advance.

[0123] In one embodiment, the second color sub-pixel
compensation parameter lookup unit 42 is specifically con-
figured to, when Mod(N,3)=2, looking up and outputting the
compensation drive data corresponding to the drive data in
the second compensation parameter lookup table, wherein N
is a row number of the sub-pixels that the display panel
includes.
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[0124] In one embodiment, the compensation parameter
lookup module 40 further includes a third storage unit,
configured to set and store the third compensation parameter
lookup table in advance.

[0125] In one embodiment, the third color sub-pixel com-
pensation parameter lookup unit 43 is specifically config-
ured to, when Mod(N,3)=0, look up and output the com-
pensation drive data corresponding to the drive data in the
third compensation parameter lookup table, wherein N is a
row number of the sub-pixels that the display panel includes.
[0126] The respective technical features of the above
embodiments can be freely combined, in order for concise
description, not all possible combinations of the respective
technical features of the above embodiments are described,
however, as long as the combinations of these respective
technical features do not conflict against each other, they are
considered to be in a range recorded by the disclosure.
[0127] The foregoing merely expresses several embodi-
ments of the disclosure, which are described in a relatively
specific and detailed manner, but should be understood as a
limitation to the scope of the disclosure. It should be pointed
out that those ordinary skilled in the art could make a
plurality of transformations and improvements without
departing from a concept of the disclosure, and they all fall
within the protective scope of the disclosure. Therefore, a
protective scope of the disclosure should take appended
claims as a criterion.

What is claimed is:

1. A liquid crystal display device. comprising a display
panel having a display component and a backlight module
having a backlight component divided into a plurality of
backlight sub-areas, wherein the liquid crystal display
device further comprises

a drive component, connected to the display component
and configured to display each picture with two frame
images in sequence; the two frame images comprise a
first frame image and a second frame image; drive
voltages of adjacent two sub-pixels on each frame
image comprise a high drive voltage and a low drive
voltage, and the drive voltages of each sub-pixel in the
first frame image and in the second frame image
comprise a high drive voltage and a low drive voltage;

the drive component further comprises

a data acquiring module, configured to acquire position
information of a current sub-pixel and drive data for
driving the current sub-pixel;

ajudging parameter lookup module, configured to look up
a judging parameter corresponding to the position
information in a first parameter lookup table according
to the position information;

an output module, configured to directly output the drive
data if the judging parameter is a first parameter;

a compensation parameter lookup module, configured to
look up and outputting compensation drive data in a
second parameter lookup table according to the posi-
tion information and the drive data if the judging
parameter is a second parameter, wherein the second
parameter lookup table corresponds to the position
information, and the compensation drive data corre-
sponds to the drive data;

a backlight control component, connected to the drive
component and configured to determine backlight
brightness adjusting signals of each backlight sub-area
according to the drive voltages of a first frame image
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area and a second frame image area corresponding to
each backlight sub-area, wherein the backlight bright-
ness adjusting signals are in groups and a group number
is same as a variety number of color sub-pixels; and

a backlight adjusting component, connected to the back-

light control component and the backlight component
respectively, and configured to perform independent
brightness adjustment on a backlight source of the
sub-pixels of various colors in corresponding backlight
sub-areas in respective frame images of a next picture.

2. The liquid crystal display device according to claim 1,
further comprising a storage component, wherein the storage
component is configured to store a lookup table; the lookup
table is a corresponding relation table of the drive voltage of
each sub-pixel in the first frame image and the second frame
image corresponding to an input signal and the input signal;
and the drive component acquires the drive voltage of each
sub-pixel on the first frame image and the second frame
image by the lookup table.

3. The liquid crystal display device according to claim 1,
wherein the backlight control component comprises

a counting unit, configured to count average drive volt-

ages of the sub-pixels of various colors in the first
frame image area and the second frame image area
corresponding to each backlight sub-area; and

a calculating unit, configured to solve the backlight

brightness adjustment signals according to the average
drive voltages, reference backlight brightness signals
and reference drive voltages of respective backlight
sub-areas.

4. The liquid crystal display device according to claim 3,
wherein a calculating formula for the calculating unit to
solve the backlight brightness adjustment signal of the
sub-pixels of each color in each backlight sub-area is as
follows:

* = * .
AM,PI P, M_avel 7A]VLPZ P M_ave2r

* * = * * .
2 AM,P P M,aveiAMfPl P, Miavel+AM7P2 P, M_aved>

wherein P represents a target color sub-pixel; M repre-
sents a serial number of the backlight sub-area; Ay, 5,
represents the backlight brightness adjustment signal
for performing backlight brightness adjustment on a
backlight source of P sub-pixels in the backlight sub-
area M corresponding to the first frame image of the
next picture; A, , represents the backlight brightness
adjustment signal for performing backlight brightness
adjustment on a backlight source of the P sub-pixels in
the backlight sub-area M corresponding to the second
frame image of the next picture; P,, ,,,, represents an
average value of the drive voltages of the P sub-pixels
in the backlight sub-area M corresponding to the first
frame image of the current picture; Py, .., represents
an average value of the drive voltages of the P sub-
pixels in the backlight sub-area M corresponding to the
second frame image of the current picture; A,, » rep-
resents the reference backlight brightness signal of the
P sub-pixels in the backlight sub-area M corresponding
to the image of the current picture; and P,,  _ repre-
sents the average value of reference drive voltages of
the P sub-pixels in the frame image area corresponding
to the backlight sub-area M on the image of the current
picture.
5. The liquid crystal display device according to claim 1,
wherein the backlight source is a white light backlight
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source, an RGB backlight source, an RGBW backlight
source or RGBY backlight source.

6. The liquid crystal display device according to claim 1,
further comprising a display panel, wherein the display
component and the drive component are integrated on the
display panel.

7. The liquid crystal display device according to claim 1,
further comprising a backlight module, wherein the back-
light component, the backlight control component and the
backlight adjusting component are integrated on the back-
light module.

8. The liquid crystal display device according to claim 1,
wherein the drive component further comprises a timing
controller.

9. The liquid crystal display device according to claim 1,
further comprising a backlight module, wherein the back-
light component, the backlight control component and the
backlight adjusting component are integrated on the back-
light module;

the backlight control component comprises

a counting unit, configured to count average drive volt-
ages of the sub-pixels of various colors in the first
frame image area and the second frame image area
corresponding to each backlight sub-area; and

a calculating unit, configured to solve the backlight
brightness adjustment signals according to the average
drive voltages, reference backlight brightness signals
and reference drive voltages of respective backlight
sub-areas.

10. The liquid crystal display device according to claim 1,
wherein the second parameter lookup table of the drive
component comprises a first compensation parameter
lookup table, a second compensation parameter lookup table
and a third compensation parameter lookup table;

the compensation parameter lookup module comprises

a first color sub-pixel compensation parameter lookup
unit, configured to look up and outputting the compen-
sation drive data in the first compensation parameter
lookup table if the sub-pixels corresponding to the
position information are first color sub-pixels;

a second color sub-pixel compensation parameter lookup
unit, configured to look up and outputting the compen-
sation drive data in the second compensation parameter
lookup table if the sub-pixels corresponding to the
position information are second color sub-pixels; and

a third color sub-pixel compensation parameter lookup
unit, configured to look up and outputting the compen-
sation drive data in the third compensation parameter
lookup table if the sub-pixels corresponding to the
position information are third color sub-pixels.

11. The liquid crystal display device according to claim 6,
wherein the display panel comprises at least one sub-pixel
unit, the sub-pixel unit comprises m columnxn row sub-
pixels, the at least one sub-pixel unit is regularly arranged to
form a pixel array comprising m columnxn row sub-pixels,
the first parameter lookup table is formed by m columnxn
row judging parameters, and the sub-pixels in the sub-pixel
unit correspond to the judging parameters in the first param-
eter lookup table one to one according to an arrangement
position;

wherein M=mz1, N=zn=1, and M, N, m and n are positive
integers.

12. The liquid crystal display device according to claim

11, wherein each column of sub-pixels in the pixel array
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comprises multiple groups of sub-pixels, each group of
sub-pixels comprises a first color sub-pixel, a second color
sub-pixel and a third color sub-pixels which are arranged in
sequence, the sub-pixels in a same row are same in color,
and the first color sub-pixel, the second color sub-pixel and
the third color sub-pixel have at least one red sub-pixel, at
least one green sub-pixel and at least one blue sub-pixel.

13. A liquid crystal display device, comprising a com-
prising a display panel having a display component and a
backlight module having a backlight component divided
into a plurality of backlight sub-areas, wherein the liquid
crystal display device further comprises

a display panel,

a drive component, connected to the display component
and configured to display each picture with two frame
images in sequence; the display component and the
drive component are integrated on the display panel,
the two frame images comprise a first frame image and
a second frame image; drive voltages of adjacent two
sub-pixels on each frame image comprise a high drive
voltage and a low drive voltage, and the drive voltages
of each sub-pixel in the first frame image and in the
second frame image comprise a high drive voltage and
a low drive voltage;

the drive component further comprises

a data acquiring module, configured to acquire position
information of a current sub-pixel and drive data for
driving the current sub-pixel;

ajudging parameter lookup module, configured to look up
a judging parameter corresponding to the position
information in a first parameter lookup table according
to the position information;

an output module, configured to directly output the drive
data if the judging parameter is a first parameter;

a compensation parameter lookup module, configured to
look up and outputting compensation drive data in a
second parameter lookup table according to the posi-
tion information and the drive data if the judging
parameter is a second parameter, wherein the second
parameter lookup table corresponds to the position
information, and the compensation drive data corre-
sponds to the drive data;

a backlight control component, connected to the drive
component and configured to determine backlight
brightness adjusting signals of each backlight sub-area
according to the drive voltages of a first frame image
area and a second frame image area corresponding to
each backlight sub-area, wherein the backlight bright-
ness adjusting signals are in groups and a group number
is same as a variety number of color sub-pixels;

a backlight adjusting component, connected to the back-
light control component and the backlight component
respectively, and configured to perform independent
brightness adjustment on a backlight source of the
sub-pixels of various colors in corresponding backlight
sub-areas in respective frame images of a next picture;

wherein the backlight component, the backlight control
component and the backlight adjusting component are
integrated on the backlight module.

14. The liquid crystal display device according to claim
13, further comprising a storage component, wherein the
storage component is configured to store a lookup table; the
lookup table is a corresponding relation table of the drive
voltage of each sub-pixel in the first frame image and the
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second frame image corresponding to an input signal and the
input signal; and the drive component acquires the drive
voltage of each sub-pixel on the first frame image and the
second frame image by the lookup table.

15. The liquid crystal display device according to claim
14, wherein a calculating formula for the calculating unit to
solve the backlight brightness adjustment signal of the
sub-pixels of each color in each backlight sub-area is as
follows:

* = * .
AM,PI P, MfavelfAfl/[J’Z P M_ave2>

* * = % * .
2 AM,P P M,aveiAMfPl P, Miavel+AM7P2 P, M_ave2>

wherein P represents a target color sub-pixel, M repre-
sents a serial number of the backlight sub-area; A,, ,
represents the backlight brightness adjustment signal
for performing backlight brightness adjustment on a
backlight source of P sub-pixels in the backlight sub-
area M corresponding to the first frame image of the
next picture; A,, p, represents the backlight brightness
adjustment signal for performing backlight brightness
adjustment on a backlight source of the P sub-pixels in
the backlight sub-area M corresponding to the second
frame image of the next picture; P,, ., represents an
average value of the drive voltages of the P sub-pixels
in the backlight sub-area M corresponding to the first
frame image of the current picture; P,, ,,.» represents
an average value of the drive voltages of the P sub-
pixels in the backlight sub-area M corresponding to the
second frame image of the current picture; A,, , rep-
resents the reference backlight brightness signal of the
P sub-pixels in the backlight sub-area M corresponding
to the image of the current picture; and P,,  _ repre-
sents the average value of reference drive voltages of
the P sub-pixels in the frame image area corresponding
to the backlight sub-area M on the image of the current
picture.

16. The liquid crystal display device according to claim
13, wherein the backlight source is a white light backlight
source, an RGB backlight source, an RGBW backlight
source or RGBY backlight source.

17. The liquid crystal display device according to claim
13, wherein the drive component further comprises a timing
controller.
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18. The liquid crystal display device according to claim
13, wherein the second parameter lookup table of the drive
component comprises a first compensation parameter
lookup table, a second compensation parameter lookup table
and a third compensation parameter lookup table;

the compensation parameter lookup module comprises

a first color sub-pixel compensation parameter lookup
unit, configured to look up and outputting the compen-
sation drive data in the first compensation parameter
lookup table if the sub-pixels corresponding to the
position information are first color sub-pixels;

a second color sub-pixel compensation parameter lookup
unit, configured to look up and outputting the compen-
sation drive data in the second compensation parameter
lookup table if the sub-pixels corresponding to the
position information are second color sub-pixels; and

a third color sub-pixel compensation parameter lookup
unit, configured to look up and outputting the compen-
sation drive data in the third compensation parameter
lookup table if the sub-pixels corresponding to the
position information are third color sub-pixels.

19. The liquid crystal display device according to claim
13, wherein the display panel comprises at least one sub-
pixel unit, the sub-pixel unit comprises m columnxn row
sub-pixels, the at least one sub-pixel unit is regularly
arranged to form a pixel array comprising m columnxn row
sub-pixels, the first parameter lookup table is formed by m
columnxn row judging parameters, and the sub-pixels in the
sub-pixel unit correspond to the judging parameters in the
first parameter lookup table one to one according to an
arrangement position;

wherein Mzm=1, N>n=1, and M, N, m and n are positive
integers.

20. The liquid crystal display device according to claim
19, wherein the each column of sub-pixels in the pixel array
comprises multiple groups of sub-pixels, each group of
sub-pixels comprises a first color sub-pixel, a second color
sub-pixel and a third color sub-pixels which are arranged in
sequence, the sub-pixels in a same row are same in color,
and the first color sub-pixel, the second color sub-pixel and
the third color sub-pixel have at least one red sub-pixel, at
least one green sub-pixel and at least one blue sub-pixel.
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