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COMMON ELECTRODE VOLTAGE
COMPENSATING METHOD, APPARATUS
AND TIMING CONTROLLER

FIELD OF INVENTION

[0001] The present invention relates to the field of liquid
crystal display, and in particular, to a common electrode volt-
age compensating method, apparatus and a timing controller.

BACKGROUND

[0002] With the development of photoelectric display tech-
nology, the application field of flat-panel display devices is
increasingly broadened. At present, given its characteristics
as being long life span, high luminous efficacy, low radiation
and low power consumption etc., the liquid crystal display
(LCD) becomes a mainstream research target among display
device products in recent years. As far as LCD is concerned,
to ensure that the display picture is normally displayed, a
voltage difference between a common electrode voltage and
a grey scale voltage is utilized to display pixel grey scale,
wherein different grey scales are represented by different
voltage differences.

[0003] However, the inventor of the present application has
found during his/her research that in the prior art, in order to
prevent the crystal liquid molecule from being polarized, the
grey scale voltage needs to be driven by an alternating current
(AC), and when the positive/negative polarity of the grey
scale voltage is reversed, such reversion effect would result in
a fluctuation of the common electrode voltage within the
display panel due to coupling, which leads to shifting of the
grey scale actually displayed, and thus has influence on the
display effect of the LCD panel.

SUMMARY

[0004] The technical problem to be solved by embodiments
of the present invention is to provide a common electrode
voltage compensating method, apparatus and a timing con-
troller, which address the problem in the prior art where
display picture pixels grey scale is shifted due to a reversion
of the positive/negative polarity of a grey scale voltage, by
compensating the common electrode voltage, and thus
enhance the display effect of the LCD.

[0005] To solve the above-mentioned technical problem,
the following technical solutions are utilized in the embodi-
ments of the present invention.

[0006] According to one aspect of the present invention, a
common electrode voltage compensating method comprises:
[0007] making statistics for grey scale data of every pixel
for displaying a display picture;

[0008] calculating a grey scale shifting rate between two
adjacent rows of pixels, and obtaining common electrode
voltage compensation signal parameters based on the grey
scale shifting rate;

[0009] generating the positive/negative polarity informa-
tion of the common electrode voltage compensation signal
parameters based on a pixel voltage polarity inversion signal;
[0010] generating a common electrode voltage compensa-
tion control signal based on the common electrode voltage
compensation signal parameters and the positive/negative
polarity thereof, to cause a common electrode generating unit
to generate a common electrode input voltage having a wave-
form of a compensation voltage based on the common elec-
trode voltage compensation control signal.
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[0011] Further, calculating the grey scale shifting rate
between two adjacent rows of the pixels comprises:

[0012] accumulating the grey scale data of pixels in each
row to obtain a summation of the grey scale data for every row
of pixels;

[0013] calculating the grey scale shifting rate between two
adjacent rows of pixels based on the respective summations of
the grey scale data of two adjacent rows of pixels.

[0014] Further, calculating the grey scale shifting rate
between two adjacent rows of the pixels based on the respec-
tive summations of the grey scale data of two adjacent rows of
pixels comprises:

[0015] calculating a maximum absolute value N of differ-
ence values, each of which is calculated between the respec-
tive summations of the grey-scale data for every two rows of
pixels, wherein N=(2"-1)xj, j is column number of the pixels
in the display picture and n is colour depth bit number of the
display picture;

[0016] calculating the difference value (A,,;—-A,) between
the respective summations of the grey scale data of two adja-
cent rows of pixels, wherein i is row number of the pixels, i=1,
2,3,4...;

[0017] deciding whether positive/negative properties of
Ai+1 and Ai are the same;

[0018] ifthe positive/negative properties are the same, then
the grey scale shifting rate between the i” row and the (i+1)”
row of pixels is

[Air1 = Al

B = N

[0019] ifthe positive/negative properties are different, then
the grey scale shifting rate between the i” row and the (i+1)”
row of pixels is

[Aiv1 = Al
Bii=1- %

[0020] Further, generating positive/negative polarity infor-
mation ofthe common electrode voltage compensating signal
parameters based on a pixel voltage polarity inversion signal
comprises:

[0021] when a waveform of the pixel voltage polarity inver-
sion signal is of an upward trend, the polarity of the common
electrode voltage compensation signal parameters is nega-
tive;

[0022] when the waveform of the pixel voltage polarity
inversion signal is of an downward trend, the polarity of the
common electrode voltage compensation signal parameters is
positive.

[0023] Further, the waveform of the compensation voltage
is any one from a triangle waveform, a rectangular waveform,
a sine wave waveform and an exponential waveform.

[0024] According to a further aspect of the present inven-
tion, a timing controller comprises:

[0025] a data processor, making statistics for grey scale
data of every pixel for displaying a display picture;

[0026] a compensation data calculator, calculating a grey
scale shifting rate between two adjacent rows of pixels,
obtaining common electrode voltage compensation signal
parameters based on the grey-level shifting rate, and gener-
ating positive/negative polarity information of the common
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electrode voltage compensation signal parameters based on a
pixel voltage polarity inversion signal; and

[0027] a common electrode voltage compensation signal
generator, generating a common electrode voltage compen-
sation control signal based on the common electrode voltage
compensation signal parameters and the positive/negative
polarity thereof, to cause a common electrode generating unit
to generate a common electrode input voltage having a wave-
form of a compensation voltage based on the common elec-
trode voltage compensation control signal.

[0028] Further, the compensation data calculator is config-
ured to:
[0029] accumulate the grey scale data of pixels in each row

to obtain a summation of the grey scale data for every row of
pixels;

[0030] calculate the grey scale shifting rate between two
adjacent rows of pixels based on the respective summations of
the grey scale data of two adjacent rows of pixels.

[0031] Further, the compensation data calculator is config-
ured to:
[0032] when awaveform of the pixel voltage polarity inver-

sion signal is of an upward trend, determine the polarity of the
common electrode voltage compensation signal parameters is
negative; when the waveform of the pixel voltage polarity
inversion signal is of an downward trend, determine the polar-
ity of the common electrode voltage compensation signal
parameters is positive.

[0033] Further, the waveform of the compensation voltage
is any one from a triangle waveform, a rectangular waveform,
a sine wave waveform and an exponential waveform.

[0034] According to still a further aspect of the present
invention, a common electrode voltage compensating appa-
ratus comprises a timing controller and a common electrode
voltage generating unit.

[0035] The timing controller is configured to make statis-
tics for grey scale data of every pixel for displaying a display
picture, calculate a grey scale shifting rate between two adja-
cent rows of pixels, obtain common electrode voltage com-
pensation signal parameters based on the grey-level shifting
rate, generate positive/negative polarity information of the
common electrode voltage compensation signal parameters
based on a pixel voltage polarity inversion signal, and gener-
ate a common electrode voltage compensation control signal
based on the common electrode voltage compensation signal
parameters and the positive/negative polarity thereof.

[0036] The common electrode voltage generating unit is
configured to generate a common electrode input voltage
having a waveform of a compensation voltage based on the
common electrode voltage compensation control signal.
[0037] Further, the common electrode voltage compensat-
ing apparatus further comprises a voltage output maintaining
unit for improving loading capacity of the common electrode
input voltage and generating a common electrode output volt-
age.

[0038] A common electrode voltage compensating
method, apparatus and a timing controller according to the
embodiment of the present invention calculate and generate
the common electrode compensation voltage, whereby the
voltage difference between the common electrode voltage
and the grey scale voltage of the display apparatus is kept
stable/stabilized, the accuracy of the display picture pixel
grey scale is guaranteed, and the display effect of the liquid
crystal display panel is improved.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The drawings used in the description of the embodi-
ments will now be briefly illustrated, in order to show the
technical solutions of the embodiments of the present inven-
tion or of the prior art more clearly. Apparently, the drawings
in the following descriptions are only some embodiments of
the present invention, and for those skilled in the art, further
drawings may be acquired based on these drawings without
any creative jobs.

[0040] FIG.1is aflow chart of a common electrode voltage
compensating method according to an embodiment of the
present invention;

[0041] FIG. 2 is afirst flow chart for calculating a grey scale
shifting rate between two adjacent rows of pixels according to
the embodiment of the present invention;

[0042] FIG. 3 is asecond flow chart for calculating the grey
scale shifting rate between two adjacent rows of pixels
according to the embodiment of the present invention;
[0043] FIG. 4 is a schematic structure diagram of a timing
controller according to the embodiment of the present inven-
tion;

[0044] FIG. 5 is a schematic structure diagram of a com-
mon electrode voltage compensating apparatus according to
the embodiment of the present invention;

[0045] FIG. 6 shows a schematic waveform diagram where
the common electrode voltage is not compensated according
to the embodiment of the present invention;

[0046] FIG. 7 shows a schematic waveform diagram where
the compensation common electrode voltage waveform
according to the embodiment of the present invention is a
triangle waveform.

DETAILED DESCRIPTION

[0047] An embodiment of the present invention provides a
common electrode voltage compensating method, apparatus
and a timing controller. A phenomenon of display picture
pixel grey scale shifting due to a reversion of the positive/
negative polarity of a grey scale voltage is prevented by
compensating the common electrode voltage.

[0048] In the following descriptions, specific details such
as a particular system structure, interface and technology and
the like are set out for the purpose of illustrating instead of
limiting the present invention, so as to make the present
invention be thoroughly understood. However, it is appreci-
ated by a person skilled in the art that the present invention
may be implemented in other embodiments without these
specific details. In other cases, detailed explanations to the
known apparatus, circuit and method are ignored to avoid
unnecessary details obscuring the description of the present
invention.

[0049] As shown in FIG. 1, the present invention provides
a common electrode voltage compensating method as fol-
lows.

[0050] At step S1, statistics is made for grey scale data of
every pixel for displaying a display picture.

[0051] The method of the present embodiment is suitable
for a LCD apparatus utilizing AC driving manner. Hereafter,
the principle and procedure of the method will be explained in
detail by taking a LCD apparatus utilizing point-reversion
driving manner as an example. In addition, the method of the
present invention is also suitable for a liquid crystal panel
utilizing other driving manner such as row-reversion driving
manner etc.
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[0052] An characteristic of the AC driving manner of a
LCD apparatus is that, with respect to displaying, a grey scale
voltage used for displaying at a certain moment is opposite in
polarity to another grey scale voltage used for displaying at a
next moment. In which, the positive/negative polarity of the
grey scale voltage depends on POL (Polarity Input, pixel
voltage polarity inversion signal). With the high and low
variations of the POL waveform, the positive/negative polar-
ity of the grey scale voltage may have a reversion change.
[0053] When a common electrode output voltage (VCOM
OUT) is not coupled to the liquid crystal panel (i.e. no-load
status), the waveform of a common electrode input voltage
(VCOM IN) is exactly same as that of the common electrode
output voltage (VCOM OUT), with a voltage output main-
taining unit being used for improving the loading capacity of
the electrode voltage signal and having no effect on the wave-
form. When the common electrode output voltage (VCOM
OUT) is coupled to the liquid crystal panel (i.e. load status),
its waveform is as shown in FIG. 6, wherein the horizontal
axis represents time, the vertical axis represents voltage
value, POL is the waveform of the polarity inversion signal of
the pixel voltage, VCOM IN is the input waveform of the
common electrode voltage, and VCOM OUT is the output
waveform of the common electrode voltage. It can be seen
from FIG. 6, because there is a capacitor coupling, the high
and low variations in POL waveform result in fluctuations in
VCOM OUT, which makes the voltage difference shift.
[0054] As shown in FIG. 7, with an embodiment of the
present invention, a common electrode input voltage having
compensation voltage waveform is utilized, so as to compen-
sate VCOM IN in terms of voltage waveform, and thus keep
VCOM OUT relatively stable in the load status.

[0055] In this embodiment, a data processor of a timing
controller is used to make statistics for the grey scale data of
every pixel for displaying picture. Giving an example, Table
1 is the grey scale data table of every pixel as the statistic
result of the data processor. As illustrated in Table 1, the grey
scale data table comprises the grey scale data of every pixel.

TABLE 1

Row number Grey scale data

the 1% row +127 =32 496 -45 4255  -64 +77 -12

the 2" row -78 465 =76 449 28 40 77  +12
the 3" row +45 -244 4235 -64 +128 -132 +66 -143
the 47 row -38 496 =56 +154 -128 45 -59  +49
the i row

[0056] At step S2, a grey scale shifting rate between two

adjacent rows of pixels is calculated, and common electrode
voltage compensation signal parameters are obtained based
on the grey scale shifting rate.

[0057] A compensation data calculator of the timing con-
troller is used for calculating the grey scale shifting rate
between two adjacent rows of pixels. Specifically, as shown in
FIG. 2, calculating the grey scale shifting rate between two
adjacent rows of pixels comprises the following steps.
[0058] Atstep S21, the grey scale data of pixels in each row
is accumulated to obtain a summation of the grey scale data
for every row of pixels.

[0059] The compensation data calculator is used for accu-
mulating each pixel grey scale data in one row to obtain a
summation A, of the grey scale data of the row of pixels. As
shown in Table 1, i is the row number of pixels, A, is the
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summation of grey scale data for the i” row of pixels. For
example, summation A, of the grey scale data “+127, =32,
496, -45, +255, -64, +77, =127 of the first row is +402.

[0060] Atstep S22, the grey scale shifting rate between two
adjacent rows of pixels is calculated based on the respective
summations of the grey scale data of two adjacent rows of
pixels.

[0061] The compensation data calculator calculates the
grey scale shifting rate between two adjacent rows of pixels
based on the respective summations of the grey scale data of
two adjacent rows of pixels. For example, B,,, is the grey
scale shifting rate between the i row and the (i+1)” row of
pixels, and is calculated from A, and A,,,. Specifically, as
shown in FIG. 3, the step S22 comprises the following sub-
steps:

[0062] At step S221, a maximum absolute value N of dif-
ference values is calculated, each difference value is a differ-
ence between the respective summations of the grey-scale
data of two rows of pixels, wherein N=(2"-1)xj, j is column
number of the pixels in the display picture and n is colour
depth bit number of the display picture;

[0063] Forexample, when the color depth bitnumber ofthe
display device n is 8, and column number j is 8, the compen-
sation data calculator yields N=2040.

[0064] At step S222, the difference value (A, ,-A)
between the respective summations of the grey scale data of
two adjacent rows of pixels is calculated, wherein i is the row
number of the pixels, i=1,2,3,4 .. ..

[0065] The compensation data calculator calculates the dif-
ference value between the respective summations of two adja-
cent rows of pixels. For example, as shown in Table 1,
A,-A,=-133—(+402)=-535.

[0066] At step S223, the positive/negative properties of A,
and A,, | are decided, and if the two have the same property,
then step S224 is performed; if the two have different prop-
erty, then step S225 is performed.

[0067] The compensation data calculator decides whether
the positive/negative properties of the respective summations
of the grey scale data of two adjacent rows of pixels are the
same. For example, as shown in Table 1, A, is negative and A
is negative, so the two have the same property (i.e. negative),
then step S224 is performed; while A, is positive and A, is
negative, so the two have different properties, then step S225
is performed.

[0068] At step S224, the grey scale shifting rate between
the i” row and the (i+1)"” row of pixels is calculated as

[Air1 = Al

By = N

wherein 1 is the row number of pixels, A, is the summation of
the grey scale data of the i row of pixels, A,, | is the summa-
tion of the grey scale data of the (i+1)™ row of pixels, N is the
maximum absolute value of the difference values, each dif-
ference value is a difference between the respective summa-
tions of the grey-scale data of two rows of pixels, and B, +, is
the grey scale shifting rate between the i” row and the (i+1)”
row of pixels.

[0069] The compensation data calculator calculates the
grey scale shifting rate between two adjacent rows of pixels
based on the respective summations of the grey scale data of
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two adjacent rows of pixels. For example, as shown in Table
1, as A, a negative value and A; is a negative value, the two
have the same property, so

[A3 = Ag| _ [(=109) - (-133)]
B3 = N = 040 =0.01176 ~ 0.

[0070] As one specific implementation of the present
invention, the calculated B,,, is rounded to one decimal.
Besides, the grey scale shifting rate can be rounded to more
decimals in order to improve the accuracy of the algorithm.

[0071] At step S225, the grey scale shifting rate between
the i row and the (i+1)” row of pixels is calculated as

[Air1 — Al

Biy=1- N

wherein i is the row number of pixels, A, is the summation of
the grey scale data for the i row of pixels, A,,, is the sum-
mation of the grey scale data for the (i+1)” row of pixels, Nis
the maximum absolute value of the difference values, each
difference value is a difference between the respective sum-
mations of the grey-scale data of two rows of pixels, and B, ;
is the grey scale shifting rate between the i row and the
(i+1)” row of pixels.

[0072] The compensation data calculator calculates the
grey scale shifting rate between two adjacent rows of pixels
based on the respective summations of grey scale data of two
adjacent rows of pixels. For example, as shown in Table 1, as
A, is apositive value and A, is a negative value, the two have
different properties, so

Ay — A —33) - 402
Bzzl—lz 1|:1_|( ) |

N 030 =0.73744 = 0.7.

[0073] As one specific implementation of the present
invention, the calculated B, is rounded to one decimal.
Besides, the grey scale shifting rate can be rounded to more
decimals in order to improve the accuracy of the algorithm.

[0074] The compensation data calculator of the timing con-
troller obtains common electrode voltage compensation sig-
nal parameters based on the grey scale shifting rate. In spe-
cific, as shown in FIG. 6, the timing controller makes statistics
for the fluctuated waveform of VCOM OUT where no com-
pensation signal is included, and makes quantitative analysis,
s0 as to obtain the wave-peak-value of the VCOM OUT
waveform and the duration time of the VCOM OUT fluctua-
tion, which make up a set of parameter values. Then, the
timing controller calculates the grey scale shifting rate at a
grey scale voltage jumping timing based on the jumping grey
scale voltage causing the VCOM OUT fluctuations. The tim-
ing controller makes statistics for the parameter values and
the grey scale shifting rate, and establishes the correspon-
dence between the parameter values and the grey scale shift-
ing rate to generate a lookup table as shown in FIG. 2, wherein
B, ., represents the grey scale shifting rate, and X, Y represent
a set of parameter values derived from the quantitative analy-
sis of VCOM OUT waveform signal.
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TABLE 2

B 00 01 02 03 04 05 06 07 08 09 1.0
Y 00 01 02 03 04 05 06 07 08 09 1.0
X 00 01 01 02 03 03 04 05 06 07 07

[0075] Next, the compensation data calculator receives the
data values of the grey scale shifting rates, and obtains the
VCOM IN compensation signal parameters X,Y based on the
correspondence between the parameter values and the grey
scale shifting rate in Table 2. As shown in FIG. 7, Y represents
the peak value of the compensation signal waveform in
VCOM IN, and X represents the duration time of the com-
pensation signal waveform in VCOM IN.

[0076] At step S3, the positive/negative polarity informa-
tion of the common electrode voltage compensation signal
parameters is generated based on pixel voltage polarity inver-
sion signal.

[0077] The compensation data calculator of the timing con-
troller generates the positive/negative polarity information of
the common electrode voltage compensation signal param-
eters based on the pixel voltage polarity inversion signal. In
the embodiment of the present invention, the change in POL
causes the grey scale voltage polarity (positive or negative) to
reverse, which further results in the fluctuation of VCOM
OUT. In order to keep the VCOM OUT waveform in the load
status relatively stable, the waveform direction of the com-
pensation voltage should be opposite to the fluctuation direc-
tion of the VCOM OUT. The fluctuation direction of the
VCOM OUT depends on the waveform of the pixel voltage
polarity reversion signal.

[0078] Further, generating the positive/negative polarity
information of the common electrode voltage compensation
signal parameters based on the pixel voltage polarity inver-
sion signal comprises: when the waveform of the pixel volt-
age polarity inversion signal is of an upward trend, the polar-
ity of the common electrode voltage compensation signal
parameters is negative; when the waveform of the pixel volt-
age polarity inversion signal is of an downward trend, the
polarity of the common electrode voltage compensation sig-
nal parameters is positive.

[0079] Specifically, as shown in FIG. 7, when the liquid
crystal apparatus is displaying the first and second row, POL
generates a change having the upward trend, which causes the
grey scale voltage to jump from negative polarity to positive
polarity, at the same time, the VCOM OUT will generate a
fluctuation in the positive direction, so Y should be set as
negative to ensure the waveform direction of the compensa-
tion voltage is at the negative direction, so that the waveform
of the VCOM OUT is kept relatively stable; similarly, when
the POL is of the downward trend, the VCOM OUT will
generate a fluctuation in the negative direction, so the wave-
form of the compensation voltage should be at the positive
direction, i.e. the parameter Y should be set at positive.
[0080] Further, the waveform of the compensation voltage
may be any one from a triangle waveform, a rectangular
waveform, a sine wave waveform and an exponential wave-
form.

[0081] As a specific implementation of the present inven-
tion, as shown in FIG. 7, the common electrode voltage com-
pensation signal parameters X, Y and the positive/negative
polarity of the common electrode voltage compensation sig-
nal parameter Y are used to determine the waveform of the
VCOM IN compensation voltage. When the compensation
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voltage waveform generated by the common electrode volt-
age generating unit is a triangle waveform, X is a length of the
bottom line of the triangle waveform, Y is a height of the
triangle waveform, and the positive/negative property of Y
decides the orientation of the triangle waveform. It should be
noted that, the waveform of the compensation voltage can
also be a common voltage waveform, such as a rectangular
waveform, a sine wave waveform or an exponential wave-
form, and the setting of the waveform parameters can also be
properly adjusted according to actual needs, thus the wave-
form and the parameters thereof are not defined herein.
[0082] At step S4, a common electrode voltage compensa-
tion control signal is generated based on the common elec-
trode voltage compensation signal parameters and the posi-
tive/negative polarity thereof, so that the common electrode
generating unit generates the common electrode input voltage
having a compensation voltage waveform based on the com-
mon electrode voltage compensation control signal.

[0083] The common electrode voltage compensation con-
trol signal generator receives the common electrode voltage
compensation signal parameters and the positive/negative
polarity thereof, and encapsulates the above information into
common electrode voltage compensation control signal that
can be identified by the common electrode voltage generating
unit. The common electrode voltage generating unit can gen-
erate common electrode voltage with compensation signal
through the common electrode voltage compensation control
signal.

[0084] The common electrode voltage compensating
method according to the embodiment of the present invention
calculates and generates the common electrode compensation
voltage, thereby the voltage difference between the common
electrode voltage and the grey scale voltage of the display
apparatus is kept stabilized, the accuracy of the display pic-
ture pixel grey scale is guaranteed, and the display effect of
the liquid crystal display panel is improved.

[0085] In the embodiment of the present invention, the
specific implementations of respective steps, particularly the
descriptions regarding the compensation voltage waveform
and the common electrode voltage compensation signal
parameters, are only exemplary illustrations other than limi-
tations to the technical solution. Those skilled in the art
should appreciate that in practice, settings and selections may
be made according to actual needs, in other words, various
generating manners may be provided for the compensation
voltage waveform and common electrode voltage compensa-
tion signal parameters, in order to complete all or part of the
functions as described above. The detailed procedures of the
above described generating method and manner may be
referred to the corresponding procedures in the above
described method implementations and so will not be
repeated here. The listed cases in the embodiments are only
preferred ones.

[0086] An embodiment of the present invention also pro-
vides a timing controller, as shown in FIG. 4, comprising:
[0087] a data processor 11, for making statistics for grey
scale data of every pixel for displaying a display picture;
[0088] acompensation data calculator 12, for calculating a
grey scale shifting rate between two adjacent rows of pixels,
obtaining common electrode voltage compensation signal
parameters based on the grey-level shifting rate, and gener-
ating the positive/negative polarity information of the com-
mon electrode voltage compensation signal parameters based
on a pixel voltage polarity inversion signal; and
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[0089] a common electrode voltage compensation signal
generator 13, for generating a common electrode voltage
compensation control signal based on the common electrode
voltage compensation signal parameters and the positive/
negative polarity thereof, to cause a common electrode gen-
erating unit to generate a common electrode input voltage
having a waveform of a compensation voltage based on the
common electrode voltage compensation control signal.

[0090] In particular, the data processor 11 is used for:

[0091] accumulating the grey scale data of pixels in each
row to obtain a summation of the grey scale data for every row
of pixels;

[0092] calculating the grey scale shifting rate between two
adjacent rows of pixels based on the respective summations of
the grey scale data of two adjacent rows of pixels.

[0093] Further, the waveform of the compensation voltage
is any one from a triangle waveform, a rectangular waveform,
a sine wave waveform and an exponential waveform.

[0094] The operating principle of the timing controller is
similar with that of the above described embodiment and will
not be repeated here.

[0095] The timing controller according to the embodiment
of the present invention sets the data processor, the compen-
sation data calculator and the common electrode voltage
compensation signal generator to calculate and generate the
common electrode compensation voltage, whereby the volt-
age difference between the common electrode voltage and the
grey scale voltage of the display apparatus is kept stable, the
accuracy of the display picture pixel grey scale is guaranteed,
and the display effect of the liquid crystal display panel is
improved.

[0096] Inaddition, an embodiment according to the present
invention further provides a common electrode voltage com-
pensating apparatus, as shown in FIG. 5, comprising: a timing
controller and a common electrode voltage generating unit.
[0097] The timing controller 1 is used for making statistics
for grey scale data of every pixel for displaying a display
picture, calculating a grey scale shifting rate between two
adjacent rows of pixels, obtaining common electrode voltage
compensation signal parameters based on the grey scale shift-
ing rate, generating positive/negative polarity information of
the common electrode voltage compensation signal param-
eters based on a pixel voltage polarity inversion signal, and
generating a common electrode voltage compensation con-
trol signal based on the common electrode voltage compen-
sation signal parameters and the positive/negative polarity
thereof.

[0098] The common electrode voltage generating unit 2 is
used for generating a common electrode input voltage having
a waveform of a compensation voltage based on the common
electrode voltage compensation control signal.

[0099] Specifically, the common electrode voltage com-
pensating apparatus further comprises a voltage output main-
taining unit 3. The voltage output maintaining unit 3 is used
for improving the loading capacity of the common electrode
input voltage, and for generating a common electrode output
voltage.

[0100] The operating principle of the common electrode
voltage compensating apparatus is similar with that of the
above described embodiment and thus will not be repeated
here. In addition, structures of other parts of the common
electrode voltage compensating apparatus may refer to the
prior art and will not be repeated here.
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[0101] The common electrode voltage compensating appa-
ratus according to the embodiment of the present invention
sets the timing controller, the common electrode voltage gen-
erating unit and the voltage output maintain unit to generate
the common electrode compensation voltage, whereby the
voltage difference between the common electrode voltage
and the grey scale voltage of the display apparatus is kept
stable, the accuracy of the display picture pixel grey scale is
guaranteed, and the display effect of the liquid crystal display
panel is improved.

[0102] The embodiments as described above are only spe-
cific implementations of the present invention and the protec-
tion scope of the present invention is not limited thereto.
Within the technical scope of the present invention, anyone
skilled in the art ofthe present invention may readily conceive
of modifications and substitutes, which should be encom-
passed in the protection scope of the present invention. There-
fore, the protection scope ofthe present invention is subjectto
the appended claims.

What is claimed is:

1. A common electrode voltage compensating method,
comprising:

making statistics for grey scale data of every pixel for

displaying a display picture;

calculating a grey scale shifting rate between two adjacent

rows of the pixels, and obtaining common electrode
voltage compensation signal parameters based on the
grey scale shifting rate;
generating positive/negative polarity information of the
common electrode voltage compensation signal param-
eters based on a pixel voltage polarity inversion signal;

generating a common electrode voltage compensation con-
trol signal based on the common electrode voltage com-
pensation signal parameters and the positive/negative
polarity thereof, to cause a common electrode generat-
ing unit to generate a common electrode input voltage
having a waveform of a compensation voltage based on
the common electrode voltage compensation control
signal.

2. The common electrode voltage compensating method
according to claim 1, wherein calculating the grey scale shift-
ing rate between two adjacent rows of the pixels comprises:

accumulating the grey scale data of pixels in each row to

obtain a summation of the grey scale data for every row
of pixels;

calculating the grey scale shifting rate between two adja-

cent rows of pixels based on the respective summations
of'the grey scale data of two adjacent rows of pixels.

3. The common electrode voltage compensating method
according to claim 2, wherein calculating the grey scale shift-
ing rate between two adjacent rows of the pixels based on the
respective summations of the grey scale data of two adjacent
rows of pixels comprises:

calculating a maximum absolute value N of difference

values, each of which is calculated between the respec-
tive summations of the grey-scale data for every two
rows of pixels, wherein N=(2"-1)xj, j is column number
of the pixels in the display picture and n is colour depth
bit number of the display picture;

calculating the difference value (A,,;-A,) between the

respective summations of the grey scale data of two
adjacent rows of pixels, wherein i is row number of the
pixels,i=1,2,3,4 .. .;
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deciding whether positive/negative properties of A,, , and
A, are the same;

if the positive/negative properties are the same, then the
grey scale shifting rate between the i row and the (i+1)
* row of pixels is

[Air1 = Al

B = N

if the positive/negative properties are different, then the grey
scale shifting rate between the i” row and the (i+1)” row of
pixels is

[Ae1 = Ail

Bii=1- N

4. The common electrode voltage compensating method
according to claim 1, wherein generating positive/negative
polarity information of the common electrode voltage com-
pensating signal parameters based on a pixel voltage polarity
inversion signal comprises:

when a waveform of the pixel voltage polarity inversion
signal is of an upward trend, the polarity of the common
electrode voltage compensation signal parameters is
negative;

when the waveform of the pixel voltage polarity inversion
signal is of an downward trend, the polarity of the com-
mon electrode voltage compensation signal parameters
is positive.

5. The common electrode voltage compensating method
according to claim 1, wherein the waveform of the compen-
sation voltage is any one from a triangle waveform, a rectan-
gular waveform, a sine wave waveform and an exponential
waveform.

6. A timing controller, comprising:

a data processor, making statistics for grey scale data of

every pixel for displaying a display picture;

a compensation data calculator, calculating a grey scale
shifting rate between two adjacent rows of pixels,
obtaining common electrode voltage compensation sig-
nal parameters based on the grey-level shifting rate, and
generating positive/negative polarity information of the
common electrode voltage compensation signal param-
eters based on a pixel voltage polarity inversion signal;
and

a common electrode voltage compensation signal genera-
tor, generating a common electrode voltage compensa-
tion control signal based on the common electrode volt-
age compensation signal parameters and the positive/
negative polarity thereof, to cause a common electrode
generating unit to generate a common electrode input
voltage having a waveform of a compensation voltage
based on the common electrode voltage compensation
control signal.

7. The timing controller according to claim 6, wherein the

compensation data calculator is configured to:

accumulate the grey scale data of pixels in each row to
obtain a summation of the grey scale data for every row
of pixels;

calculate the grey scale shifting rate between two adjacent
rows of pixels based on the respective summations of the
grey scale data of two adjacent rows of pixels.
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8. The timing controller according to claim 6, wherein the
compensation data calculator is configured to:

when a waveform of the pixel voltage polarity inversion

signal is of an upward trend, determine the polarity of
the common electrode voltage compensation signal
parameters is negative; when the waveform of the pixel
voltage polarity inversion signal is of an downward
trend, determine the polarity of the common electrode
voltage compensation signal parameters is positive.

9. The timing controller according to claim 6, wherein the
waveform of the compensation voltage is any one from a
triangle waveform, a rectangular waveform, a sine wave
waveform and an exponential waveform.

10. A common electrode voltage compensating apparatus,
comprising a timing controller and a common electrode volt-
age generating unit,

the timing controller being configured to make statistics for

grey scale data of every pixel for displaying a display
picture, calculate a grey scale shifting rate between two
adjacent rows of pixels, obtain common electrode volt-
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age compensation signal parameters based on the grey-
level shifting rate, generate positive/negative polarity
information of the common electrode voltage compen-
sation signal parameters based on a pixel voltage polar-
ity inversion signal, and generate a common electrode
voltage compensation control signal based on the com-
mon electrode voltage compensation signal parameters
and the positive/negative polarity thereof;

the common electrode voltage generating unit being con-
figured to generate a common electrode input voltage
having a waveform of a compensation voltage based on
the common electrode voltage compensation control
signal.

11. The common electrode voltage compensating appara-
tus according to claim 10, further comprising a voltage output
maintaining unit for improving loading capacity of the com-
mon electrode input voltage and generating a common elec-
trode output voltage.



