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(57) ABSTRACT

The present disclosure provides a driving method and appa-
ratus of a liquid crystal display apparatus and a liquid crystal
display apparatus, and belongs to a liquid crystal display
field. The driving method comprises: generating gray scale
data of sub-pixels according to received image data; taking a
plurality of sub-pixels as a processing unit, generating gray
scale voltage polarity signals, which are used for making gray
scale voltages of the plurality of sub-pixels tend to zero
entirely, respectively corresponding to the gray scale data of
the plurality of sub-pixels; outputting the gray scale data and
the corresponding polarity signal of the each sub-pixel to a
source driver of the liquid crystal display apparatus. The
present disclosure may improve display defects caused by
turbulence in a common voltage, such as a green attachment,
a crosstalk, a flicker, etc.
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DRIVING METHOD AND APPARATUS OF
LIQUID CRYSTAL DISPLAY APPARATUS,
AND LIQUID CRYSTAL DISPLAY
APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to a field of liquid
crystal display, and particularly to a driving method and appa-
ratus of a liquid crystal display apparatus and the liquid crys-
tal display apparatus, capable of improving display defects
caused by turbulence in a common voltage, such as a green
attachment, a crosstalk, a flicker, etc.

BACKGROUND

[0002] A Thin Film Transistor Liquid Crystal Display
(TFT-LCD) is a display manner used widely currently. FIG. 1
is a block diagram illustrating a driving circuit of an existing
thin film transistor liquid crystal display, and as illustrated in
FIG. 1, the driving circuit comprises: a timing controller
(TCON), asource driver, a gate driver and a gray scale voltage
generator. The timing controller sends gray scale data signals
RGB, a polarity inversion signal POL, a latch signal TP to the
source driver, sends a frame start signal STV, a clock signal
CPV and an output enable signal OF to the gate driver. The
gate driver and the source driver output row signals and col-
umn signals, respectively, so as to control a liquid crystal
display panel (LCD panel) to display.

[0003] The liquid crystal display is of a voltage driving
type, that is, a transmittance of a liquid crystal box is con-
trolled by applying different voltages at two terminals of the
liquid crystal box, so as to implement the display. Each of
pixels is generally divided into R sub-pixel, G sub-pixel and
B sub-pixel, wherein one terminal of each of the sub-pixels is
a common potential to which a same voltage referred to as a
common voltage Vcom is applied, and the other terminal of
each of the sub-pixels is a pixel voltage supplied by the source
driver. If the voltages applied to the liquid crystal box remain
a same polarity, the liquid crystal would be polarized and fail
to operate, therefore the liquid crystal driving is implemented
by polarity inversion schemes. If a pixel voltage is smaller
than the common voltage Veom, it is referred to as a negative
polarity driving; if the pixel voltage is greater than the com-
mon voltage Veom, it is referred to as a positive polarity
driving. Manners of the polarity inversion are varied, such as
a frame inversion, a row inversion, a column inversion, a point
inversion, etc. As illustrated in FIG. 2, which is a schematic
diagram of an existing point inversion driving manner, the
driving polarities of adjacent sub-pixels are opposite. In par-
ticular, in the Nth frame, the polarity of the sub-pixel at the
first column of the first row is + (positive polarity driving), the
polarity of the sub-pixel at the second column of the first row
is — (negative polarity driving), the polarity ofthe sub-pixel at
the third column of the first row is + (positive polarity driv-
ing), and so on; the polarity of the sub-pixel at the first column
of the second row is -, the polarity of the sub-pixel at the
second column of the second row is +, the polarity of the
sub-pixel at the third column of the second row is —, and so on;
and at the next frame (the (N+1)th frame), the polarities of the
all sub-pixels in the (N+1)th frame are opposite to those of the
corresponding sub-pixels in the Nth frame. Such driving
manner is optimal for a picture quality because the polarity in
the entire picture reaches a balance.
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[0004] However a case of polarity unbalance may still
occur in same special pictures and cause a phenomenon of
green attachment. For example, when a window picture is
displayed, colors at two sides of the window may different
from colors at other positions, that is, a so-called lateral
crosstalk occurs. Generation reasons for such phenomenon
are as follows: the liquid crystal display adopts a row scan
manner, when gates of one row are turned on, the pixel volt-
ages of all sub-pixels are written to the respective sub-pixels
through respective data electrodes, but a coupling capacitor
exists between each of the data electrodes and the Vcom
electrode, such that a capacitor coupling effect would occur
and pull up or down the Vcom voltage if the pixel voltages of
the one row are unbalanced, which may cause errors in volt-
ages written actually. As illustrated in FIG. 3, the point inver-
sion driving manner is adopted, but amplitudes of the gray
scale voltages at the two adjacent pixels are different, such
that the pixel voltages on the first row are negative entirely
and pull down the Vcom voltage, while the pixel voltages on
the second row are positive entirely and pull up the Vcom
voltage. Since the Vcom is a reference common voltage, its
deviation may lead to errors in the actual voltage across the
pixel.

SUMMARY

[0005] A technical problem to be solved by the present
disclosure is to provide a driving method and a driving appa-
ratus of a liquid crystal display apparatus, and the liquid
crystal display apparatus in order to improve display defects
caused by turbulence in a common voltage, such as a green
attachment, a crosstalk, a flicker, etc.

[0006] In order to settle the above technical problem, the
present disclosure provides solutions as follows.

[0007] A driving method of a liquid crystal display appa-
ratus comprises: generating gray scale data of sub-pixels
according to received image data; taking a plurality of sub-
pixels as a processing unit, generating gray scale voltage
polarity signals, which are used for making gray scale volt-
ages of the plurality of sub-pixels tend to zero entirely, respec-
tively corresponding to the gray scale data of the plurality of
sub-pixels; and outputting the gray scale data and the corre-
sponding polarity signal of each sub-pixel to a source driver
of the liquid crystal display apparatus.

[0008] In the above method, wherein the step of taking a
plurality of sub-pixels as a processing unit, generating gray
scale voltage polarity signals, which are used for making gray
scale voltages of the plurality of sub-pixels tend to zero
entirely, respectively corresponding to the gray scale data of
the plurality of sub-pixels comprises: setting the gray scale
voltage polarity signal corresponding to the gray scale data of
a first sub-pixel of the plurality of sub-pixels as an initial
value; and setting the gray scale voltage polarity signal cor-
responding to the gray scale data of a nth sub-pixel of the
plurality of sub-pixels as a polarity signal opposite to a polar-
ity signal obtained by summing the gray scale voltages cor-
responding to the gray scale data of previous n-1 sub-pixels,
wherein 2<n=M, and M is the total number of sub-pixels
included in the plurality of sub-pixels.

[0009] In the above method, wherein the plurality of sub-
pixels are half a row of sub-pixels, a plurality of rows of
sub-pixels or sub-pixels in a predetermined area.

[0010] In the above driving method, wherein taking a plu-
rality of sub-pixels as a processing unit, generating gray scale
voltage polarity signals, which are used for making gray scale
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voltages of the plurality of sub-pixels tend to zero entirely,
respectively corresponding to the gray scale data of the plu-
rality of sub-pixels comprises: taking a row of sub-pixels as a
processing unit, generating gray scale voltage polarity sig-
nals, which are used for making gray scale voltages of the
corresponding row tend to zero entirely, respectively corre-
sponding to the gray scale data of sub-pixels in the row.
[0011] In the above driving method, wherein the step of
generating gray scale voltage polarity signals respectively
corresponding to the gray scale data of sub-pixels in the row,
comprises: setting the gray scale voltage polarity signal cor-
responding to the gray scale data of a sub-pixel at a first
column in therow as aninitial value; and setting the gray scale
voltage polarity signal corresponding to the gray scale data of
a sub-pixel at a nth column in the row as a polarity signal
opposite to a polarity signal obtained by summing the gray
scale voltages corresponding to the gray scale data of sub-
pixels at previous n-1 columns in the row, wherein 2<n<N,
and N is the total number of sub-pixels in one row.

[0012] In the above driving method, wherein the initial
values of the polarities corresponding to sub-pixels at the first
columns in two adjacent rows within a frame of picture of the
image data are opposite.

[0013] In the above driving method, wherein the initial
values of the polarities corresponding to sub-pixels at the first
columns of the first rows within two adjacent frames of pic-
ture of the image data are opposite.

[0014] In the above driving method, wherein the step of
generating gray scale voltage polarity signals respectively
corresponding to the gray scale data of sub-pixels in the row
is preferably implemented by means of analysis by a polarity
analyzer according to a driving characteristic of the liquid
crystal display apparatus.

[0015] A driving apparatus of a liquid crystal display appa-
ratus comprises a timing controller, a gate driver and a source
driver, wherein the driving apparatus further comprises a
polarity analyzer; the polarity analyzer is used for, taking a
plurality of sub-pixels as a processing unit, generating gray
scale voltage polarity signals, which are used for making gray
scale voltages of the plurality of sub-pixels tend to zero
entirely, respectively corresponding to the gray scale data of
the plurality of sub-pixels; and the timing controller is used
for generating the gray scale data of the sub-pixels according
to received image data, and outputting the gray scale data of
the each sub-pixel and the corresponding gray scale voltage
polarity signal obtained by the polarity analyzer to the source
driver.

[0016] In the above apparatus, wherein the polarity ana-
lyzer further comprises: a first setting unit for setting the gray
scale voltage polarity signal corresponding to the gray scale
data of a first sub-pixel of the plurality of sub-pixels as an
initial value; and a second setting unit for setting the gray
scale voltage polarity signal corresponding to the gray scale
data of a nth sub-pixel of the plurality of sub-pixels as a
polarity signal opposite to a polarity signal obtained by sum-
ming the gray scale voltages corresponding to the gray scale
data of previous n—1 sub-pixels, wherein 2=n<M, and M is the
total number of sub-pixels included in the plurality of sub-
pixels.

[0017] Intheabove driving apparatus, wherein the plurality
of sub-pixels are half a row of sub-pixels, a plurality of rows
of sub-pixels or sub-pixels in a predetermined area.

[0018] Inthe above driving apparatus, wherein the polarity
analyzer is further used for taking a row of sub-pixels as a
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processing unit, generating gray scale voltage polarity sig-
nals, which are used for making gray scale voltages of the
corresponding row tend to zero entirely, respectively corre-
sponding to the gray scale data of sub-pixels in the row.
[0019] Inthe above driving apparatus, wherein the polarity
analyzer further comprises: a third setting unit for setting the
gray scale voltage polarity signal corresponding to the gray
scale data of a sub-pixel at a first column in each row as an
initial value; and a fourth setting unit for setting the gray scale
voltage polarity signal corresponding to the gray scale data of
a sub-pixel at a nth column in the row as a polarity signal
opposite to a polarity signal obtained by summing the gray
scale voltages corresponding to the gray scale data of sub-
pixels at previous n-1 columns in the row, wherein 2=n<N,
and N is the total number of sub-pixels in one row.

[0020] In the above driving apparatus, wherein: the initial
values of the polarities corresponding to sub-pixels at the first
columns in two adjacent rows within a frame of picture of the
image data are opposite.

[0021] In the above driving apparatus, wherein: the polari-
ties ofthe initial values corresponding to sub-pixels at the first
columns of the first rows within two adjacent frames of pic-
ture of the image data are opposite.

[0022] Inthe above driving apparatus, wherein the polarity
analyzer analyzes according to a driving characteristic of the
liquid crystal display apparatus and generates the gray scale
voltage polarity signals respectively corresponding to the
gray scale data of sub-pixels in each row.

[0023] A liquid crystal display apparatus comprises the
above driving apparatus and a liquid crystal panel connected
with the driving apparatus.

[0024] As compared with the prior art, the driving method
of the liquid crystal display apparatus according to the
embodiments of the present disclosure may generate gray
scale data of sub-pixels according to the received image data,
generate gray scale voltage polarity signals respectively cor-
responding to the gray scale data of the plurality of sub-
pixels, and output the gray scale data and the corresponding
polarity signal of the each sub-pixel to the source driver of the
liquid crystal display apparatus. Because the gray scale volt-
age polarity signals may make the gray scale voltages of the
plurality of sub-pixels tend to zero entirely, a pulling influ-
ence on the common voltage Vcom can be avoided, so that it
improves display defects caused by turbulence in a common
voltage, such as a green attachment, a crosstalk, a flicker, etc,
and in turn enhances a display effect.

[0025] 1Inthe driving apparatus of the liquid crystal display
apparatus according to the embodiments of the present dis-
closure, the polarity analyzer is newly added, and the polarity
analyzer may analyze the gray scale data of the plurality of
sub-pixels and generate the gray scale voltage polarity sig-
nals, which are used for making gray scale voltages of the
plurality of sub-pixels tend to zero entirely, respectively cor-
responding to the gray scale data of the plurality of sub-
pixels, therefore a pulling influence on the common voltage
Veom can be avoided, so that it improves display defects
caused by turbulence in a common voltage, such as a green
attachment, a crosstalk, a flicker, etc, and in turn enhances a
display effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1is a block diagram illustrating a driving cir-
cuit of an existing thin film transistor liquid crystal display;
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[0027] FIG. 2 is a schematic diagram illustrating an exist-
ing point inversion driving manner;

[0028] FIG. 3 is a schematic diagram illustrating a case
wherein a common voltage generated by the existing point
inversion driving manuer is pulled,;

[0029] FIG.4isablock diagram illustrating a structure of a
liquid crystal display apparatus according to the embodi-
ments of the present disclosure;

[0030] FIG.S5isablockdiagram illustrating a structure of a
timing controller according to the embodiments of the present
disclosure;

[0031] FIG. 6isa schematic diagram illustrating gray scale
data of a frame of picture before being processed by a polarity
analyzer according to the embodiments of the present disclo-
sure;

[0032] FIG. 7 is a schematic diagram illustrating a corre-
sponding relationship between the gray scale data and gray
scale voltage amplitudes according to the embodiments of the
present disclosure;

[0033] FIG. 8 is a schematic diagram illustrating data after
being processed by the polarity analyzer according to the
embodiments of the present disclosure;

[0034] FIG. 9 is a diagram illustrating an effect after the
polarity analyzer processes according to the embodiments of
the present disclosure; and

[0035] FIG. 10 is a flowchart illustrating a driving method
of the liquid crystal display apparatus according to the
embodiments of the present disclosure.

DETAILED DESCRIPTION

[0036] Objects, solutions and advantages of the present
disclosure will be more apparent from the following detailed
description taken in conjunction with the accompanying
drawings.

[0037] During the liquid crystal display driving, if the
polarities of the gray scale voltages of the sub-pixels in each
row is unbalance, it may pull the common voltage Vcom up or
down and lead to the display defects such as a green attach-
ment, a crosstalk, a flicker, etc. The embodiments of the
present disclosure take a plurality of sub-pixels as a process-
ing unit, generate the gray scale voltage polarity signals,
which may be used for making gray scale voltages of the
plurality of sub-pixels tend to zero entirely, respectively cot-
responding to the gray scale data of the plurality of sub-
pixels, therefore a pulling influence on the common voltage
Vecom can be avoided and the display defects may be
improved.

[0038] The present disclosure provides a driving method of
a liquid crystal display apparatus, for improving the display
defects caused by turbulence in a common voltage, such as a
green attachment, a crosstalk, a flicker, etc.

[0039] As illustrated in FIG. 10, which is a flowchart illus-
trating a driving method of the liquid crystal display appara-
tus according to the embodiments of the present disclosure,
the driving method may comprises steps as follows.

[0040] In Step 101, gray scale data of sub-pixels is gener-
ated according to received image data.

[0041] Image data input externally is acquired and pro-
cessed, and the gray scale data (RGB data) of the sub-pixels
may be generated.

[0042] In Step 102, a plurality of sub-pixels are taken as a
processing unit, gray scale voltage polarity signals, which are
used for making gray scale voltages of the plurality of sub-
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pixels tend to zero entirely, are generated respectively corre-
sponding to the gray scale data of the plurality of sub-pixels.
[0043] In particular, the gray scale voltage polarity signal
corresponding to the gray scale data of a first sub-pixel of the
plurality of sub-pixels may be set as an initial value, and then
the gray scale voltage polarity signal corresponding to the
gray scale data of a nth sub-pixel of the plurality of sub-pixels
may be set as a polarity signal opposite to a polarity signal
obtained by summing the gray scale voltages corresponding
to the gray scale data of the previous n-1 sub-pixels, wherein
2=n=M, and M is the total number of sub-pixels included in
the plurality of sub-pixels, so that the gray scale voltages of
the plurality of sub-pixels tend to zero entirely.

[0044] The plurality of sub-pixels may be several sub-pix-
els in one row, and also may be half a row of sub-pixels, two
or more rows of sub-pixels or sub-pixels in a predetermined
area. For example, when a half-row driving is adopted, the
half row of sub-pixels may be set as a processing unit; and
when an area driving is adopted, the sub-pixels in the prede-
termined area may be set as a processing unit.

[0045] In an example, in the Step 102, a row of sub-pixels
are taken as a processing unit, gray scale voltage polarity
signals, which are used for making gray scale voltages of the
corresponding row tend to zero entirely, are generated respec-
tively corresponding to the gray scale data of sub-pixels in the
rOW.

[0046] In the Step 102, the gray scale voltage polarity sig-
nals of sub-pixels may be generated specially by means of
analysis by a polarity analyzer according to a driving charac-
teristic of the liquid crystal display apparatus.

[0047] FIG. 6 illustrates gray scale data (RGB data) of a
frame of picture. The driving characteristic of the liquid crys-
tal display apparatus decides a corresponding relationship
between gray scale data and a voltage applied across a sub-
pixel actually, therefore data in the corresponding relation-
ship table, that is a lookup table, of the gray scale data and the
gray scale voltage amplitudes is decided by the driving char-
acteristic of the liquid crystal display apparatus. The corre-
sponding relationship between the gray scale data and the
gray scale voltage amplitudes may be implemented by a gray
scale voltage generator.

[0048] FIG. 7 illustrates a schematic diagram of the corre-
sponding relationship table, i.e. the lookup table, of the gray
scale data and the gray scale voltage amplitudes of the liquid
crystal display in a normal-white mode, that is, the voltage of
the gray scale 0is highest, the voltage of the gray scale 255 is
lowest, and it displays a white picture when no voltage is
applied.

[0049] FIG. 7illustrates a 3-order lookup table, wherein the
voltages of the gray scales 0, 32, 64, 96, 127, 160, 192, 224
and 255 may be obtained by looking up the table directly.
Othervoltages, such as the voltage of the gray scale 20 may be
obtained by an interpolation between the voltages of two gray
scales 0 and 32. The lookup table may be enhanced to a
4-order, a 5-order, or even a 8-order in order to increase an
algorithm precision.

[0050] A detailed method for generating the polarity sig-
nals may comprise: setting the gray scale voltage polarity
signal corresponding to the gray scale data of a sub-pixel at a
first column in each row as an initial value; and setting the
gray scale voltage polarity signal corresponding to the gray
scale data of a sub-pixel at a nth column in each row as a
polarity signal opposite to a polarity signal obtained by sum-
ming the gray scale voltages (including the amplitudes of the
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gray scale voltage and the polarities of the gray scale voltage)
corresponding to the gray scale data of sub-pixels at previous
n-1 columns in the row, wherein 2<n=N, and N is the total
number of sub-pixels in one row.

[0051] In the one frame of picture illustrated in FIG. 6, the
gray scale data of the sub-pixel at the first column of the first
row is 127, and a corresponding gray scale voltage amplitude
is obtained by looking up the lookup table illustrated in FIG.
7, namely, 1.8, the polarity signal is initially set as +, that is,
the gray scale voltage is +1.8; the gray scale data of the
sub-pixel at the second column of the first row is 0, a corre-
sponding voltage amplitude is obtained by looking up the
lookup table illustrated in FIG. 7, namely, 4.0, and because
the polarity of the gray scale voltage of the sub-pixel at the
first column of the first row is positive, the voltage polarity
signal for the second column of the first row is set as negative,
that is, the gray scale voltage of is 4.0, thus the sum of the
gray scale voltages of the previous two columns in the first
row is 1.84(-4.0)=-2.6 and shows the negative polarity; the
gray scale voltage polarity signal of the sub-pixel at the third
column of the firstrow is set as +; and the polarities of the data
at subsequent respective columns in this row are determined
according to the previous data: the polarity signal of the
sub-pixel is positive if the polarity obtained by summing the
gray scale voltages of sub-pixels in the row before this col-
umn shows the negative polarity, and the polarity signal of the
sub-pixel is negative if the polarity obtained by summing the
gray scale voltages of sub-pixels in the row before this col-
umn shows the positive polarity.

[0052] Optionally, the initial values of the polarities corre-
sponding to the sub-pixels at the first columns in two adjacent
rows in one frame of picture within the image data are oppo-
site with each other. The initial value of the gray scale voltage
polarity signal corresponding to the gray scale data at the first
column of the second row is opposite to that of the gray scale
voltage at the first column of the first row, namely, -. The
polarities of the data at subsequent respective columns are
obtained in the same manner and the polarities of the gray
scale voltages in other respective rows are set in the same
manner, so that the polarities of the gray scale voltages in two
adjacent rows are as opposite as possible.

[0053] Optionally, the initial values of the polarities corre-
sponding to sub-pixels at the first columns of the first rows
within two adjacent frames of picture of the image data are
opposite. For a next frame of the picture, the polarity of the
gray scale voltage of the sub-pixel at the first column of the
first row may be set as negative, which is opposite to that in the
previous frame, so that the polarities of the gray scale voltages
within two adjacent frames are opposite for a same sub-pixel.
[0054] In Step 103, the gray scale data and the correspond-
ing polarity signal of the each sub-pixel is output to a source
driver of the liquid crystal display apparatus.

[0055] The source driver may output a corresponding pixel
voltage to the liquid crystal panel and control the liquid crys-
tal panel to display according to the gray scale data and the
polarity signal after receiving the gray scale data and the
corresponding polarity signal of the each sub-pixel.

[0056] The driving method of the liquid crystal display
apparatus according to the embodiments of the present dis-
closure may generate gray scale data of sub-pixels according
to received image data, generate gray scale voltage polarity
signals respectively corresponding to the gray scale data of a
row of sub-pixels, and output the gray scale data and the
corresponding polarity signal of each sub-pixel to a source
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driver of the liquid crystal display apparatus. Because the
gray scale voltage polarity signals may make the gray scale
voltages of the corresponding row of sub-pixels tend to zero
entirely, a pulling influence on the common voltage Vcom can
be avoided, so that it improves display defects caused by
turbulence in the common voltage, such as a green attach-
ment, a crosstalk, a flicker, etc, and in turn enhances a display
effect.

[0057] The present disclosure provides a driving apparatus
of a liquid crystal display apparatus, for improving the dis-
play defects caused by turbulence in a common voltage, such
as a green attachment, a crosstalk, a flicker, etc.

[0058] FIG. 4is a block diagram illustrating a structure of a
liquid crystal display apparatus according to the embodi-
ments of the present disclosure, wherein the liquid crystal
display apparatus may comprise a driving apparatus and a
liquid crystal panel connected with the driving apparatus.
[0059] In particular, the driving apparatus of the liquid
crystal display apparatus according to the embodiments of the
present disclosure may comprise a timing controller (TCON),
a source driver, a gate driver and a gray scale voltage genera-
tor. The timing controller sends gray scale data (RGB), gray
scale voltage polarity signals POL corresponding to the gray
scale data and a latch signal TP to the source driver, sends a
frame start signal STV, a clock signal CPV and an output
enable signal OF to the gate driver. The source driver and the
gate driver output row signals and column signals, respec-
tively, so as to control the liquid crystal display panel (the
LCD panel) to display.

[0060] As seen from FIG. 4, no fixed polarity conversion
signal POL is set in the embodiment of the present disclosure,
and the gray scale voltage polarity signal of each sub-pixel is
generated by a polarity analyzer in the timing controller.
Further, the embodiment of the present disclosure is not lim-
ited to the case where the polarity analyzer must be included
in the timing controller.

[0061] The polarity analyzer takes a plurality of sub-pixels
as a processing unit, and generates the gray scale voltage
polarity signals, which are used for making gray scale volt-
ages of the plurality of sub-pixels tend to zero entirely, respec-
tively corresponding to the gray scale data of the plurality of
sub-pixels.

[0062] In particular, the polarity analyzer may comprise: a
first setting unit for setting the gray scale voltage polarity
signal corresponding to the gray scale data of a first sub-pixel
of the plurality of sub-pixels as an initial value; and a second
setting unit for setting the gray scale voltage polarity signal
corresponding to the gray scale data of a nth sub-pixel of the
plurality of sub-pixels as a polarity signal opposite to a polar-
ity signal obtained by summing the gray scale voltages cor-
responding to the gray scale data of the previous n-1 sub-
pixels, wherein 2<n<M, and M is the total number of sub-
pixels included in the plurality of sub-pixels.

[0063] The plurality of sub-pixels may be several sub-pix-
els in one row, and also may be half a row of sub-pixels, two
or more rows of sub-pixels or sub-pixels in a predetermined
area. For example, when a half-row driving is adopted, the
half row of sub-pixels may be set as a processing unit; and
when an area driving is adopted, the sub-pixels in the prede-
termined area may be set as a processing unit.

[0064] Preferably, the polarity analyzer calculates the gray
scale voltage polarity signals respectively corresponding to
the gray scale data of sub-pixels in each of rows by calculating
the gray scale data of the sub-pixels in the row, inputs the



US 2014/0071184 Al

polarity signals into the source driver along with the gray
scale data, and the source driver generates data voltages to
drive the LCD panel. Because the polarity signal of each
sub-pixel is calculated and generated by the polarity analyzer,
it may control the gray scale voltages in each row to tend to
zero entirely and avoid the pulling influence on the common
voltage Vcom.

[0065] FIG.5isablock diagram illustrating a structure of a
timing controller according to the embodiments of the present
disclosure, wherein the timing controller may comprise a data
receiver, a data processor, the polarity analyzer, a lookup
table, a data transmitter and a control signal generator. The
data receiver receives the image data input externally, the data
processer processes the input image data and generates the
gray scale data (RGB data) of the sub-pixels; after the polarity
analyzer analyzes the gray scale data of one row, it generates
the gray scale voltage polarity signals POL respectively cor-
responding to the gray scale data; the lookup table provides
the polarity analyzer with a basis used for analysis; the gray
scale data and the gray scale voltage polarity signals POL
generated by the polarity analyzer are input to the data trans-
mitter; the data transmitter sends the gray scale data and the
corresponding gray scale voltage polarity signals POL to the
source driver; the control signal generator generates the latch
signal TP, the frame start signal STV, the clock signal CPV
and the output enable signal OE, and outputs them to the
source driver or the gate driver, respectively.

[0066] In the embodiments of the present disclosure, the
polarity analyzer generates the gray scale voltage polarity
signals respectively corresponding to the gray scale data of
the sub-pixels by analyzing the gray scale data of the sub-
pixels according to a driving characteristic of the liquid crys-
tal display apparatus. The polarity analyzer takes a row of
sub-pixels as a processing unit, and generates the gray scale
voltage polarity signals, which are used for making gray scale
voltages of the corresponding row tend to zero entirely,
respectively corresponding to the gray scale data of sub-
pixels in the row. The polarity analyzer further comprises: a
third setting unit for setting the gray scale voltage polarity
signal corresponding to the gray scale data of a sub-pixel at a
first column in each row as an initial value; and a fourth
setting unit for setting the gray scale voltage polarity signal
corresponding to the gray scale data of a sub-pixel at a nth
column in each row as a polarity signal opposite to a polarity
signal obtained by summing the gray scale voltages corre-
sponding to the gray scale data of sub-pixels at previous n-1
columns in the row, wherein 2=n<N, and N is the total number
of sub-pixels in one row.

[0067] Optionally, the initial values of the polarities corre-
sponding to sub-pixels at the first columns in two adjacent
rows within one frame of picture of the image data are oppo-
site; the initial values of the polarities corresponding to sub-
pixels atthe first columns of the first rows within two adjacent
frames of picture of the image data are opposite.

[0068] An operation method of the polarity analyzer will be
illustrated thereafter.

[0069] FIG. 6 illustrates the gray scale data (RGB data) of
one frame of picture generated by the data processer. There is
a corresponding relationship between the gray scale data and
avoltage applied across the sub-pixel actually, and the corre-
sponding relationship between the gray scale data and the
gray scale voltage amplitudes is implemented by the gray
scale voltage generator, as illustrated in FIG. 7. The corre-
sponding relationship between the gray scale data and the
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gray scale voltage amplitudes is for a normal-white mode
liquid crystal display, that is, the voltage of the gray scale 0 is
highest, the voltage of the gray scale 255 is lowest, and it
displays a white picture when no voltage is applied. A lookup
table may be generated according to the corresponding rela-
tionship between the gray scale data and the gray scale volt-
age amplitudes. FIG. 7 illustrates a 3-order lookup table,
wherein the voltages of 0, 32, 64, 96, 127, 160, 192,224 and
255 may be obtained by looking up the table directly. Other
voltages, such as the voltage of the gray scale 20 may be
obtained by an interpolation between the voltages of two gray
scales 0 and 32. The lookup table may be enhanced to a
4-order, a 5-order, or even a 8-order in order to increase an
algorithm precision.

[0070] In the one frame of picture illustrated in FIG. 6, the
gray scale data of the sub-pixel at the first column of the first
row is 127, and a corresponding gray scale voltage amplitude
is obtained by looking up the lookup table illustrated in FIG.
7, namely, 1.8, a polarity signal is initially set as +, that is, the
gray scale voltage is +1.8; the gray scale data of the sub-pixel
at the second column of the first row is 0, a corresponding
voltage amplitude is obtained by looking up the lookup table
illustrated in FIG. 7, namely, 4.0, and because the polarity of
the gray scale voltage of the sub-pixel at the first column of
the first row is positive, the voltage polarity signal for the
second column of the first row is set as negative, that is, the
gray scale voltage of is —4.0, thus the sum of the gray scale
voltages of the previous two columns in the first row is 1.8+
(-4.0)=-2.6 and shows the negative polarity; the polarity
signal of the gray scale voltage of the sub-pixel at the third
column of the first row is setas +; and the polarities of the data
at subsequent respective columns in this row are determined
according to the previous data: the polarity signal of the
sub-pixel is positive if the polarity obtained by summing the
gray scale voltages of sub-pixels in the row before this col-
umn shows the negative polarity, and the polarity signal of the
sub-pixel is negative if the polarity obtained by summing the
gray scale voltages of sub-pixels in the row before this col-
umn shows the positive polarity.

[0071] The initial value of the polarity signal of the gray
scale voltage corresponding to the gray scale data at the first
column of the second row is opposite to that of the gray scale
voltage at the first column of the first row, namely, -. The
polarities of the data at subsequent respective columns are
obtained in the same manner and the polarities of the gray
scale voltages in other respective rows are set in the same
manner, so that the polarities of the gray scale voltages in two
adjacent rows are as opposite as possible. For a next frame of
the picture, the polarity of the gray scale voltage of the sub-
pixel at the first column of the first row may be set as negative,
which is opposite to that in the previous frame, so that the
polarities of the gray scale voltage within two adjacent frames
are opposite for a same sub-pixel.

[0072] According to the above-described algorithm, a data
table finally obtained by analysis by means of the polarity
analyzer is as illustrated in FIG. 8, and its implementation
effect is illustrated in FIG. 9 wherein the polarity of each row
tends to zero. For the data in a same frame of the picture, the
pulling effect on the Vcom by the conventional point inver-
sion manner is as shown in FIG. 3. A resolution of the general
liquid crystal display panel is very high, and each row may
comprise 3,000 sub-pixels generally, even up to 6,000 sub-
pixels. With the above-described polarity balance algorithm
provided in the embodiments of the present disclosure, the
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gray scale voltages in each row may tend to zero entirely, thus
it can improve display defects caused by turbulence in a
common voltage, such as a green attachment, a crosstalk, a
flicker, etc, and in turn enhance a display effect.

[0073] Inthe driving apparatus of the liquid crystal display
apparatus according to the embodiments of the present dis-
closure, the polarity analyzer is newly added, and the polarity
analyzer may analyze the gray scale data of a row of sub-
pixels and generate the gray scale voltage polarity signals,
which are used for making gray scale voltages of the row of
sub-pixels tend to zero entirely, respectively corresponding to
the gray scale data ofthe row of sub-pixels, therefore a pulling
influence on the common voltage Vcom can be avoided, so
that it improves display defects caused by turbulence in a
common voltage, such as a green attachment, a crosstalk, a
flicker, etc, and in turn enhances a display effect.

[0074] At last, please note that the embodiments of the
present disclosure being thus described are only for purpose
of illustration rather than limitation, and modifications and
equivalent alternatives may be made to the embodiments of
the present disclosure without departing from spirit and scope
of the present disclosure as defined in the flowing claims.

What is claimed is:

1. A driving method of a liquid crystal display apparatus,
comprising:

generating gray scale data of sub-pixels according to

received image data;

taking a plurality of sub-pixels as a processing unit, gen-

erating gray scale voltage polarity signals, which are
used for making gray scale voltages of the plurality of
sub-pixels tend to zero entirely, respectively corre-
sponding to the gray scale data of the plurality of sub-
pixels;

outputting the gray scale data and the corresponding polar-

ity signal of each sub-pixel to a source driver of the
liquid crystal display apparatus.

2. The driving method according to claim 1, wherein the
step of taking a plurality of sub-pixels as a processing unit,
generating gray scale voltage polarity signals respectively
corresponding to the gray scale data of the plurality of sub-
pixels comprises:

setting the gray scale voltage polarity signal corresponding

to the gray scale data of a first sub-pixel of the plurality
of sub-pixels as an initial value; and

setting the gray scale voltage polarity signal corresponding

to the gray scale data of a nth sub-pixel of the plurality of
sub-pixels as a polarity signal opposite to a polarity
signal obtained by summing the gray scale voltages
corresponding to the gray scale data of previous n-1
sub-pixels, wherein 2<n<M, and M is the total number
of sub-pixels included in the plurality of sub-pixels.

3. The driving method according to claim 2, wherein

the plurality of sub-pixels are half a row of sub-pixels, a

plurality of rows of sub-pixels or sub-pixels in a prede-
termined area.

4. The driving method according to claim 1, wherein the
plurality of sub-pixels is one row of the sub-pixels, and the
step of taking a plurality of sub-pixels as a processing unit,
generating gray scale voltage polarity signals respectively
corresponding to the gray scale data of the plurality of sub-
pixels comprises:

setting the gray scale voltage polarity signal corresponding

to the gray scale data of a sub-pixel at a first column in
the row as an initial value; and
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setting the gray scale voltage polarity signal corresponding
to the gray scale data of a sub-pixel at a nth column in the
row as a polarity signal opposite to a polarity signal
obtained by summing the gray scale voltages corre-
sponding to the gray scale data of sub-pixels at previous
n-1 columns in the row, wherein 2=n=<N, and N is the
total number of sub-pixels in one row.

5. The driving method according to claim 4, wherein the
initial values of the polarities corresponding to sub-pixels at
the first columns in two adjacent rows within a frame of
picture of the image data are opposite.

6. The driving method according to claim 4, wherein the
initial values of the polarities corresponding to sub-pixels at
the first columns of the first rows within two adjacent frames
of picture of the image data are opposite.

7. A driving apparatus of a liquid crystal display apparatus,
comprising a timing controller, a gate driver and a source
driver, wherein the driving apparatus further comprises a
polarity analyzer;

the polarity analyzer is used for taking a plurality of sub-
pixels as a processing unit, generating gray scale voltage
polarity signals, which are used for making gray scale
voltages of the plurality of sub-pixels tend to zero
entirely, respectively corresponding to the gray scale
data of the plurality of sub-pixels;

the timing controller is used for generating the gray scale
data of the sub-pixels according to a received image
data, and outputting the gray scale data of the each
sub-pixel and the corresponding gray scale voltage
polarity signal obtained by the polarity analyzer to the
source driver.

8. The driving apparatus according to claim 7, wherein the

polarity analyzer further comprises:

a first setting unit for setting the gray scale voltage polarity
signal corresponding to the gray scale data of a first
sub-pixel of the plurality of sub-pixels as an initial value;
and

a second setting unit for setting the gray scale voltage
polarity signal corresponding to the gray scale data of a
nth sub-pixel of the plurality of sub-pixels as a polarity
signal opposite to a polarity signal obtained by summing
the gray scale voltages corresponding to the gray scale
data of previous n-1 sub-pixels, wherein 2<n<M, and M
is the total number of sub-pixels included in the plurality
of sub-pixels.

9. The driving apparatus according to claim 8, wherein

the plurality of sub-pixels are half a row of sub-pixels, a
plurality of rows of sub-pixels or sub-pixels in a prede-
termined area.

10. The driving apparatus according to claim 7, wherein the
plurality of sub-pixels is one row of the sub-pixels, and the
polarity analyzer comprises:

athird setting unit for setting the gray scale voltage polarity
signal corresponding to the gray scale data of a sub-pixel
at a first column in each row as an initial value; and

a fourth setting unit for setting the gray scale voltage polar-
ity signal corresponding to the gray scale data of a sub-
pixel at a nth column in each row as a polarity signal
opposite to a polarity signal obtained by summing the
gray scale voltages corresponding to the gray scale data
of sub-pixels at previous n-1 columns in the row,
wherein 2<n<N, and N is the total number of sub-pixels
in one row.
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11. The driving apparatus according to claim 10, wherein:

the initial values of the polarities corresponding to sub-
pixels at the first columns in two adjacent rows within a
frame of picture of the image data are opposite.

12. The driving apparatus according to claim 10, wherein:

the initial values of the polarities corresponding to sub-
pixels at the first columns of the first rows within two
adjacent frames of picture of the image data are oppo-
site.

13. The driving apparatus according to claim 7, wherein the
polarity analyzer analyzes according to a driving character-
istic of the liquid crystal display apparatus and generates the
gray scale voltage polarity signals respectively corresponding
to the gray scale data of sub-pixels in each row.

14. A liquid crystal display apparatus comprising a driving
apparatus and a liquid crystal panel connected with the driv-
ing apparatus, wherein the driving apparatus comprises a
timing controller, a gate driver, a source driver and a polarity
analyzer;

the polarity analyzer is used for taking a plurality of sub-
pixels as a processing unit, generating gray scale voltage
polarity signals, which are used for making gray scale
voltages of the plurality of sub-pixels tend to zero
entirely, respectively corresponding to the gray scale
data of the plurality of sub-pixels;

the timing controller is used for generating the gray scale
data of the sub-pixels according to a received image
data, and outputting the gray scale data of the each
sub-pixel and the corresponding gray scale voltage
polarity signal obtained by the polarity analyzer to the
source driver.

15. The liquid crystal display apparatus according to claim

14, wherein the polarity analyzer comprises:

a first setting unit for setting the gray scale voltage polarity
signal corresponding to the gray scale data of a first
sub-pixel of the plurality of sub-pixels as an initial value;
and

a second setting unit for setting the gray scale voltage
polarity signal corresponding to the gray scale data of a
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nth sub-pixel of the plurality of sub-pixels as a polarity
signal oppositeto a polarity signal obtained by summing
the gray scale voltages corresponding to the gray scale
data of previous n-1 sub-pixels, wherein 2<n<M, and M
is the total number of sub-pixels included in the plurality
of sub-pixels.

16. The liquid crystal display apparatus according to claim
15, wherein

the plurality of sub-pixels are half a row of sub-pixels, a

plurality of rows of sub-pixels or sub-pixels in a prede-
termined area.

17. The liquid crystal display apparatus according to claim
14, wherein the plurality of sub-pixels is one row of the
sub-pixels, and the polarity analyzer comprises:

athird setting unit for setting the gray scale voltage polarity

signal corresponding to the gray scale data ofa sub-pixel
at a first column in each row as an initial value; and

a fourth setting unit for setting the gray scale voltage polar-
ity signal corresponding to the gray scale data of a sub-
pixel at a nth column in each row as a polarity signal
opposite to a polarity signal obtained by summing the
gray scale voltages corresponding to the gray scale data
of sub-pixels at previous n-1 columns in the row,
wherein 2<n<N, and N is the total number of sub-pixels
in one row.

18. The liquid crystal display apparatus according to claim

17, whetein:

the initial values of the polarities corresponding to sub-
pixels at the first columns in two adjacent rows within a
frame of picture of the image data are opposite.

19. The liquid crystal display apparatus according to claim

17, wherein:

the initial values of the polarities corresponding to sub-

pixels at the first columns of the first rows within two

adjacent frames of picture of the image data are oppo-
site.
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