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(7) ABSTRACT

A liquid crystal display panel and a grayscale voltage
compensating method thereof are provided. The compen-
sating method includes: obtaining an actual voltage distri-
bution of a common voltage on a common electrode; and
compensating positive polarity grayscale voltages as well as
negative polarity grayscale voltages of respective pixel
electrodes according to the actual voltage distribution to
make that: for a same grayscale value, a difference value
between the compensated positive polarity grayscale voltage
of each pixel electrode and the common voltage on an
opposing position of the pixel electrode on the common
electrode is equal to a difference value between the com-
pensated negative polarity grayscale voltage of the pixel
electrode and the common voltage on the opposing position.
By the above method, the invention can eliminate the flicker
phenomenon when the liquid crystal display panel is dis-
playing and therefore the display effect is improved.
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LIQUID CRYSTAL DISPLAY PANEL AND
GRAYSCALE VOLTAGE COMPENSATING
METHOD THEREOF

TECHNICAL FIELD

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

DESCRIPTION OF RELATED ART

[0002] With the increasing maturity of optoelectronic dis-
play technology, the liquid crystal display panel has become
the most widely used flat panel display device. In order to
ensure the normal display of a display image of the liquid
crystal display panel, the display of a pixel grayscale is
achieved by using a voltage difference between a common
voltage and a grayscale voltage and uses different voltage
differences to represent different grayscales. Moreover, in
order to prevent the liquid crystal molecules from being
polarized, the grayscale voltage needs to alternate its posi-
tive and negative polarities for driving in an alternating
current manner.

[0003] However, for the liquid crystal display panel, due
to the uneven manufacturing process and different loads at
different positions, the uniformity of the common electrode
(V-com) is poor, resulting in an uneven voltage difference
between positive polarity as well as negative polarity gray-
scale voltages and the common voltage. For example, in a
same grayscale direction, the farther away from the center of
the display panel, the larger the voltage difference is, so that
a flicker phenomenon would occurs when reversing the
positive polarity and negative polarity grayscale voltages,
the display effect of the liquid crystal display panel is
degraded.

SUMMARY

[0004] Accordingly, a technical problem to be solved by
the invention is to provide a liquid crystal display panel and
a grayscale voltage compensating method, which can elimi-
nate the flicker phenomenon occurred when the liquid
crystal display panel is displaying and improve the display
effect.

[0005] In order to solve the technical problem, a technical
solution proposed by the invention is to provide a grayscale
voltage compensating method of a liquid crystal display
panel. The liquid crystal display panel uses an alternating
current driving manner and includes a common electrode
and a plurality of pixel electrodes disposed opposite to the
common electrode. The common electrode is applied with a
common voltage, and the plurality of pixel electrodes are
each applied with grayscale voltages corresponding to a
grayscale value, the grayscale voltages comprises a positive
polarity grayscale voltage and a negative polarity grayscale
voltage. The grayscale voltage compensating method
includes: obtaining an actual voltage distribution of the
common voltage on the common electrode, wherein the step
of obtaining an actual voltage distribution of the common
voltage on the common electrode comprises: selecting a
base position point on the common electrode, adjusting the
common voltage on the base position point and the positive
polarity grayscale voltage as well as the negative polarity
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grayscale voltage on a base pixel electrode opposite to the
base position point to obtain an optimal common voltage, an
optimal positive polarity grayscale voltage and an optimal
positive grayscale voltage corresponding to the base pixel
electrode, and determining actual voltage values of the
common voltage on other position points except for the base
position point when the common voltage on the base posi-
tion point is the optimal common voltage; and compensating
the positive polarity grayscale voltage and the negative
polarity grayscale voltage of each of the pixel electrodes
according to the actual voltage distribution to thereby make
that: for the same grayscale value, a difference value
between the compensated positive polarity grayscale voltage
on the pixel electrode and the common voltage on an
opposing position of the pixel electrode on the common
electrode is equal to a difference value between the com-
pensated negative polarity grayscale voltage and the com-
mon voltage on the opposing position, wherein the step of
compensating the positive polarity grayscale voltage and the
negative polarity grayscale voltage of each of the pixel
electrodes according to the actual voltage distribution com-
prises: compensating the optimal positive polarity grayscale
voltage and the optimal negative polarity grayscale voltage
according to the actual voltage values of the common
voltage on opposing positions of the other pixel electrodes
in the plurality of pixel electrodes except for the base pixel
electrode on the common electrode to obtain the compen-
sated positive polarity grayscale voltages and the compen-
sated negative polarity grayscale voltages of the other pixel
electrodes.

[0006] In an embodiment, the step of obtaining an actual
voltage distribution of the common voltage on the common
electrode further includes: determining a voltage distribu-
tion function varying with coordinates of the common
voltage on the common electrode according to the actual
voltage values. The step of compensating the optimal posi-
tive polarity grayscale voltage and the optimal negative
polarity grayscale voltage according to the actual voltage
values of the common voltage on opposing positions of the
other pixel electrodes in the plurality of pixel electrodes
except for the base pixel electrode on the common electrode
includes: calculating actual voltage values of the common
voltage on the opposing positions according to the voltage
distribution function and coordinates of the opposing posi-
tions of the other pixel electrodes on the common electrode;
calculating grayscale voltage compensation values of the
other pixel electrodes according to the calculated actual
voltage values; and compensating the optimal positive polar-
ity grayscale voltage and the optimal negative polarity
grayscale voltage according to the grayscale voltage com-
pensation values to thereby obtain the compensated positive
polarity grayscale voltages and the compensated negative
polarity grayscale voltages of the other pixel electrodes.

[0007] Inan embodiment, the voltage distribution function
is a Gaussian function.

[0008] In order to solve the above technical problem,
another technical solution proposed by the invention is to
provide a grayscale voltage compensating method of a liquid
crystal display panel. The liquid crystal display panel
includes a common electrode and a plurality of pixel elec-
trodes disposed opposite to the common electrode. the
common electrode is applied with a common voltage, the
plurality of pixel electrodes are each applied with grayscale
voltages corresponding to a grayscale value, the grayscale
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voltages includes a positive polarity grayscale voltage and a
negative polarity grayscale voltage. The grayscale voltage
compensating method includes: obtaining an actual voltage
distribution of the common voltage on the common elec-
trode; and compensating the positive polarity grayscale
voltage and the negative polarity grayscale voltage of each
of the plurality of pixel electrodes according to the actual
voltage distribution to make that: for the same grayscale
value, a difference value between the compensated positive
polarity grayscale voltage on the pixel electrode and the
common voltage on an opposing position of the pixel
electrode on the common electrode is equal to a difference
value between the compensated negative polarity grayscale
voltage on the pixel electrode and the common voltage on
the opposing position.

[0009] In an embodiment, the step of obtaining an actual
voltage distribution of the common voltage on the common
electrode includes: selecting a base position point on the
common electrode; adjusting the common voltage on the
base position point and the positive polarity grayscale volt-
age as well as the negative polarity grayscale voltage of a
base pixel electrode disposed opposite to the base position
point to obtain an optimal common voltage, an optimal
positive polarity grayscale voltage and an optimal negative
polarity grayscale voltage corresponding to the base pixel
electrode; and determining actual voltage values of the
common voltage on other position points except for the base
position point when the common voltage on the base posi-
tion point is the optimal common voltage. The step of
compensating the positive polarity grayscale voltage and the
negative polarity grayscale voltage of each of the plurality of
pixel electrodes according to the actual voltage distribution
includes: compensating the optimal positive polarity gray-
scale voltage and the optimal negative polarity grayscale
voltage according to the actual voltage values of the com-
mon voltage on the opposing positions of the other pixel
electrodes in the plurality of pixel electrodes except for the
base pixel electrode on the common electrode to thereby
obtain the compensated positive polarity grayscale voltages
and the compensated negative polarity grayscale voltages of
the other pixel electrodes.

[0010] In an embodiment, the step of obtaining an actual
voltage distribution of the common voltage on the common
electrode further includes: determining a voltage distribu-
tion function varying with coordinates of the common
voltage on the common electrode according to the actual
voltage values. The step of compensating the optimal posi-
tive polarity grayscale voltage and the optimal negative
polarity grayscale voltage according to the actual voltage
values of the common voltages on the opposing positions of
the other pixel electrodes in the plurality of pixel electrodes
except for the base pixel electrode on the common electrode
includes: calculating actual voltage values of the common
voltage on the opposing positions according to the voltage
distribution function and coordinates of the opposing posi-
tions of the other pixel electrodes on the common electrode;
calculating grayscale voltage compensation values of the
other pixel electrodes according to the calculated actual
voltage values; and compensating the optimal positive polar-
ity grayscale voltage and the optimal negative polarity
grayscale voltage according to the grayscale voltage com-
pensation values to obtain the compensated positive polarity
grayscale voltages and the compensated negative polarity
grayscale voltages of the other pixel electrodes.
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[0011] Inanembodiment, the voltage distribution function
is a Gaussian function.

[0012] In an embodiment, the step of obtaining an actual
voltage distribution of the common voltage on the common
electrode further includes: calculating grayscale voltage
compensation values of the other pixel electrodes according
to the actual voltage values of the common voltage on the
opposing positions of the other pixel electrodes on the
common electrode; and storing the grayscale voltage com-
pensation values in a lookup table form. The step of com-
pensating the optimal positive polarity grayscale voltage and
the optimal negative polarity grayscale voltage according to
the actual voltage values of the common voltage on the
opposing positions of the other pixel electrodes in the
plurality of pixel electrodes except for the base pixel elec-
trode on the common electrode includes: looking up the
grayscale voltage compensation values of the other pixel
electrodes from the lookup table; and compensating the
optimal positive polarity grayscale voltage and the optimal
negative polarity grayscale voltage according to the gray-
scale voltage compensation values to obtain the compen-
sated positive polarity grayscale voltages and the compen-
sated negative polarity grayscale voltages of the other pixel
electrodes.

[0013] Inanembodiment, the step of storing the grayscale
voltage compensation values in a lookup table form
includes: averaging the grayscale voltage compensation
values of a plurality of neighboring pixel electrodes in the
other pixel electrodes to obtain an average grayscale voltage
compensation value; and storing the average grayscale volt-
age compensation value in a lookup table form. The step of
compensating the optimal positive polarity grayscale volt-
age and the optimal negative polarity grayscale voltage
according to the grayscale voltage compensation values
includes: using the average grayscale voltage compensation
value to compensate the optimal positive polarity grayscale
voltage and the optimal negative grayscale voltage to
thereby obtain the compensated positive polarity grayscale
voltages and the compensated negative polarity grayscale
voltages of the plurality of neighboring pixel electrodes.

[0014] In order to solve the above technical problem, still
another technical solution proposed by the invention is to
provide a liquid crystal display panel. The liquid crystal
display panel includes a common electrode and a plurality of
pixel electrodes disposed opposite to the common electrode.
The common electrode is adapted for being applied with a
common voltage. The plurality of pixel electrodes are each
adapted for being applied with grayscale voltages corre-
sponding to a grayscale value, the grayscale voltages include
a positive polarity grayscale voltage and a negative polarity
grayscale voltage. The liquid crystal display panel further
includes: a storage device configured (i.e., structured and
arranged) for storing data of an actual voltage distribution of
the common voltage on the common electrode; and a
grayscale voltage compensator configured for compensating
the positive polarity grayscale voltage and the negative
polarity grayscale voltage of each of the plurality of pixel
electrodes according to the actual voltage distribution to
make that: for the same grayscale value, a difference value
between the compensated positive polarity grayscale voltage
on the pixel electrode and the common voltage on an
opposing position of the pixel electrode on the common
electrode is equal to a difference value between the com-
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pensated negative polarity grayscale voltage on the pixel
electrode and the common voltage on the opposing position.
[0015] Inanembodiment, the storage device is configured
for storing a voltage distribution function varying with
coordinates of the common voltage on the common elec-
trode. The grayscale voltage compensator is configured for
calculating actual voltage values on the opposing positions
of the common voltage according to the voltage distribution
function and coordinates of the opposing positions of the
plurality of pixel electrodes on the common electrode,
calculating grayscale voltage compensation values of the
plurality of pixel electrodes according to the actual voltage
values, and compensating the positive polarity grayscale
voltages and the negative polarity grayscale voltages of the
plurality of pixel electrodes according to the grayscale
voltage compensation values.

[0016] Inanembodiment, the storage device is configured
for storing a lookup table, and the lookup table contains
calculated grayscale voltage compensation values corre-
sponding to the plurality of pixel electrodes according to the
actual voltage distribution. The grayscale voltage compen-
sator is configured for looking up the grayscale voltage
compensation values of the plurality of pixel electrode from
the lookup table, and compensating the positive polarity
grayscale voltages and the negative polarity grayscale volt-
ages of the plurality of pixel electrodes according to the
grayscale voltage compensation values.

[0017] In an embodiment, the lookup table contains an
average grayscale voltage compensation value obtained by
averaging the grayscale voltage compensation values of a
plurality of neighboring pixel electrodes. The grayscale
voltage compensator is configured for compensating the
positive polarity grayscale voltages and the negative polarity
grayscale voltages of the plurality of neighboring pixel
electrodes according to the average grayscale voltage com-
pensation value.

[0018] By the above technical solution, the efficacy of the
invention is that: the embodiments of the invention each
compensate positive polarity grayscale voltages as well as
negative polarity grayscale voltages of respective pixel
electrodes according to actual voltage distribution on the
common electrode, such that: for a same grayscale value, a
difference value between the compensated positive polarity
grayscale voltage of each pixel electrode and the common
voltage on an opposing position of the pixel electrode on the
common electrode is equal to a difference value between the
compensated negative polarity grayscale voltage of the pixel
electrode and the common voltage on the opposing position.
As aresult, the flicker phenomenon occurred when the liquid
crystal display panel is displaying can be eliminated and the
display effect is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] In order to more clearly illustrate the technical
solutions of various embodiments of the present invention,
drawings will be used in the description of embodiments
will be given a brief description below. Apparently, the
drawings in the following description only are some
embodiments of the invention, the ordinary skill in the art
can obtain other drawings according to these illustrated
drawings without creative effort. In the drawings:

[0020] FIG. 1 is a flowchart of a grayscale voltage com-
pensating method of a first embodiment of the invention;
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[0021] FIG. 2 is a structural sectional view of a liquid
crystal display panel of a preferred embodiment of the
invention;

[0022] FIG. 3 is a flowchart of a grayscale voltage com-
pensating method of a second embodiment of the invention;
[0023] FIG. 4 is a schematic diagram of a relationship
between common voltages and positive polarity as well as
negative polarity grayscale voltages in a same grayscale
direction and position coordinates corresponding to pixel
electrodes of the invention;

[0024] FIG. 5 is a flowchart of a grayscale voltage com-
pensating method of a third embodiment of the invention;
and

[0025] FIG. 6 is a flowchart of a grayscale voltage com-
pensating method of a fourth embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0026] In the following, with reference to accompanying
drawings of embodiments of the invention, technical solu-
tions in the embodiments of the invention will be clearly and
completely described. Apparently, the embodiments of the
invention described below only are a part of embodiments of
the invention, but not all embodiments. Based on the
described embodiments of the invention, all other embodi-
ments obtained by ordinary skill in the art without creative
effort belong to the scope of protection of the invention.
[0027] Firstly, the invention provides a grayscale voltage
compensating method of a first embodiment as shown in
FIG. 1 for compensating grayscale voltages of a liquid
crystal display panel 20 employing an alternating current
(AC) driving manner as shown in FIG. 2. As shown in FIG.
2, the liquid crystal display panel 20 includes a liquid crystal
layer 21, a common electrode 221 disposed on a color filter
substrate 22 and multiple (i.e., more than one) pixel elec-
trodes 231 disposed on an array substrate 23. The common
electrode 221 and the multiple pixel electrodes 231 are
oppositely disposed. The common electrode 221 is adapted
for being applied with a common voltage. The multiple pixel
electrodes 231 are each adapted for being applied with
grayscale voltages. Based on that the grayscale voltages
include a positive polarity grayscale voltage and a negative
polarity grayscale voltage, the compensation for the gray-
scale voltages is the compensation for the positive polarity
grayscale voltages as well as the negative polarity grayscale
voltages.

[0028] Referring to FIG. 1 and FIG. 2 together, the gray-
scale voltage compensating method in this embodiment
includes following steps S11 and S12.

[0029] Step S11: obtaining an actual voltage distribution
of a common voltage on the common electrode 221.
[0030] Step S12: compensating the positive polarity gray-
scale voltage and the negative polarity grayscale voltage of
each of the pixel electrodes 231 according to the actual
voltage distribution, such that: for a same grayscale value, a
difference value between the compensated positive polarity
grayscale voltage on the pixel electrode 231 and the com-
mon voltage on an opposing position of the pixel electrode
231 on the common electrode 221 is equal to a difference
value between the compensated negative polarity grayscale
voltage on the pixel electrode 231 and the common voltage
on the opposing position.

[0031] Because the compensated positive polarity gray-
scale voltage and the negative polarity grayscale voltage of
each pixel electrode have equal difference values with
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respect to the common voltage on the opposing position for
a same grayscale value, the flicker phenomenon would not
occur when the liquid crystal display panel 20 correspond-
ingly displays the grayscale, and therefore the display effect
is improved.

[0032] Secondly, the invention provides a grayscale volt-
age compensating method of a second embodiment as
shown in FIG. 3, and will be described on the basis of the
first embodiment. In particular, steps S31~S33 and step S34
are corresponding to the step S11 and the step S12 of the first
embodiment. A difference is that: the second embodiment
selects a position point in a same grayscale direction as a
base position point and uses a difference value between a
positive polarity grayscale voltage as well as a negative
polarity grayscale voltage and a common voltage corre-
sponding to the base position point as a reference value to
perform grayscale voltage compensations for other position
points except for the base position point in the same gray-
scale direction.

[0033] Referring to FIG. 3, the grayscale voltage compen-
sating method in this embodiment includes the following
steps S31-534.

[0034] Step S31: selecting a base position point O on the
common electrode 221

[0035] In conjunction with the illustration of FIG. 4, the
horizontal axis represents a position point coordinate x on
the common electrode 221 in a same grayscale direction, the
vertical axis represents a voltage v, the curve L1 represents
compensated positive polarity grayscale voltages, the curve
L2 represents common voltage values on the common
electrode 221, and the curve L3 represents compensated
negative polarity grayscale voltages. For a same grayscale
value, preferably, a central point of the common electrode
221 along a grayscale direction corresponding to the gray-
scale value is used as the base position point O.

[0036] Step S32: adjusting a common voltage on the base
position point O and a positive polarity grayscale voltage as
well as a negative polarity grayscale voltage on a base pixel
electrode opposite to the base position point O to obtain an
optimal common voltage, an optimal positive polarity gray-
scale voltage and an optimal negative polarity grayscale
voltage corresponding to the base pixel electrode.

[0037] When the liquid crystal display panel 20 is dis-
playing, a grayscale value corresponding to the base position
point O is optimal, and grayscale voltages of the base pixel
electrode opposite to the base position point O are the
optimal positive polarity grayscale voltage and the optimal
negative polarity grayscale voltage.

[0038] Step S33: determining actual voltage values of the
common voltage on other position points except for the base
position point when the common voltage on the base posi-
tion point is the optimal common voltage.

[0039] Step S34: compensating the optimal positive polar-
ity grayscale voltage and the optimal positive polarity gray-
scale voltage according to the actual voltage values of the
common voltage on opposing positions of the other pixel
electrodes except for the base pixel electrode on the com-
mon electrode 221, to obtain compensated positive polarity
grayscale voltages and compensated negative polarity gray-
scale voltages of the other pixel electrodes.

[0040] As shown in FIG. 4, for example, the optimal
common voltage is AV,,. the optimal positive polarity
grayscale voltage is AV, and the negative polarity grayscale
voltage is AV ; for the base position point O, the actual
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voltage value of the common voltage on other position point
Ais AV, the difference value between the optimal positive
polarity grayscale voltage AV, and the optimal common
voltage AV, on the base position point O is equal to the
difference value between the negative polarity grayscale
voltage AV ; and the optimal common voltage AV, i.e,
AV,,=AV, =AY ,-AV .

[0041] The optimal positive polarity grayscale voltage
AV, is increased or decreased with a compensation voltage
C,(x) to obtain the compensated positive polarity grayscale
voltage for the position point A, and the optimal negative
polarity grayscale voltage AV,; is increased or decreased
with a compensation voltage C,(x) to obtain the compen-
sated negative polarity grayscale voltage for the position
point A, and further make the compensated positive polarity
and negative polarity grayscale voltages to satisfy that
AV ,,2C (x)-AV,,=AV £C (X)-AV ;.

[0042] In order to calculate the compensation voltage
C,(x) and the compensation voltage C,(x), the invention
further provides a grayscale voltage compensation method
of a third embodiment as shown in FIG. 5 and will be
described on the basis of the second embodiment, which is
suitable for the situation of a voltage distribution function
varying with coordinates of the common voltage on the
common electrode 221 being a Gaussian function.

[0043] Referring to FIG. 5, the grayscale voltage compen-
sating method in this embodiment includes following steps
S51~857.

[0044] Step S51: selecting a base position point O on the
common electrode 221.

[0045] Step S52: adjusting a common voltage on the base
position point O and a positive polarity grayscale voltage as
well as a negative polarity grayscale voltage on a base pixel
electrode opposite to the base position point O to obtain an
optimal common voltage, an optimal positive polarity gray-
scale voltage and a negative polarity grayscale voltage
corresponding to the base pixel electrode.

[0046] Step S53: determining actual voltage values of the
common voltage on other position points except for the base
position point when the common voltage on the base posi-
tion point O is the optimal common voltage.

[0047] Step S54: determining a voltage distribution func-
tion varying with coordinates of the common voltage on the
common electrode 221 according to the actual voltage
values.

[0048] Step S55: according to the voltage distribution
function and coordinates of opposing positions of the other
pixel electrodes on the common electrode 221, calculating
actual voltage values of the common voltage on the oppos-
ing positions.

[0049] Step S56: calculating grayscale voltage compensa-
tion values of the other pixel electrodes according to the
calculated actual voltage values.

[0050] Step S57: compensating the optimal positive polar-
ity grayscale voltage and the optimal negative polarity
grayscale voltage according to the grayscale voltage com-
pensation values to obtain the compensated positive polarity
grayscale voltages and the compensated negative polarity
grayscale voltages of the other pixel electrodes.

[0051] It is assumed that, for a same grayscale value,
V,(x) represents a positive polarity grayscale voltage, V,(x)
represents a negative polarity grayscale voltage, C,(x) rep-
resents a compensation voltage for the positive polarity
grayscale voltage, C,(x) represents a compensation voltage
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for the negative polarity grayscale voltage, V',(x) represents
the compensated positive polarity grayscale voltage, V', (x)
represents the compensated negative polarity grayscale volt-
age, and x represents a coordinate of any position point
(including the base position point O and position points
corresponding to other pixel electrodes) along the grayscale
direction, an expression 5-1 and an expression 5-2 associ-
ated with before compensation and after compensation can
be obtained as follows:

V,0)+C, )=V, (x) Expression 5-1

V,6)+C, 5=V, (x)

[0052] In order to maintain display brightnesses of a same
position point to be the same, i.e., the compensation voltage
for the positive polarity grayscale voltage is equal to the
compensation voltage for the negative polarity grayscale
voltage, an expression 5-3 can be obtained as follows:

Expression 5-2

C(x)=C,(x)=Clx)/c(x)/2

[0053] where C(x) represents an assumed constant.
[0054] In conjunction with the expression 5-1, the expres-
sion 5-2 and the expression 5-3, an expression 5-4 can be
obtained as follows:

Expression 5-3

CE=2V com @)=~V o)+ V)]

[0055] When the voltage distribution function varying
with coordinates of the common voltage on the common
electrode 221 is a Gaussian function, an optimal common
voltage corresponding to the pixel electrode 231 on each
position point is distributed as a Gaussian function with
respect to the optimal common voltage corresponding to the
pixel electrode 231 on the base position point O. Based on
this, an expression 5-5 can be obtained as follows according
to Gaussian function:

! {1 ~lex (_((X -p) ]”} Equation 5-5
Var o d 202

[0056] where 1 represents a coordinate of the base position
point O along a grayscale direction, V_, (X) represents a
common voltage at the coordinate x, V(L) represents a
common voltage at the coordinate 1, 0 represents a Gaussian
distribution value and determined according to characteris-
tics of the liquid crystal display panel 20, A is a Gaussian
coefficient.

[0057] In conjunction with the expression 5-5 and the
expression 5-4, an expression 5-6 can be obtained as fol-
lows:

Expression 5-4

Veom(X) = Veam (1) + AX

Clx)= Expression 5-6
Veom (1) + A X
QL[ (G - e+ Vo)
Vorno f 20?
[0058] In conjunction with the expression 5-6 and the

expression 5-3, the compensation voltage C,(x) for the
positive polarity grayscale voltage and the compensation
voltage C,(x) for the negative polarity grayscale voltage
corresponding to the pixel electrode 231 at any position
point X can be obtained.
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[0059] When the voltage distribution function varying
with coordinates of the common voltage on the common
electrode 221 is not a Gaussian function, the invention
further provides a grayscale voltage compensating method
of a fourth embodiment as shown in FIG. 6 and will be
described on the basis of the second embodiment, so as to
obtain a compensation voltage C,(x) for positive polarity
grayscale voltage and a compensation voltage C,(x) for
negative polarity grayscale voltage.

[0060] Referring to FIG. 6, the grayscale voltage compen-
sating method in this embodiment includes following steps
S61~566.

[0061] Step S61: selecting a base position point O on the
common electrode 221.

[0062] Step S62: adjusting a common voltage on the base
position point O and a positive polarity grayscale voltage as
well as a negative polarity grayscale voltage on a base pixel
electrode opposite to the base position point O, to obtain an
optimal common voltage, an optimal positive polarity gray-
scale voltage and an optimal negative polarity grayscale
voltage corresponding to the base pixel electrode.

[0063] Step S63: determining actual voltage values of the
common voltage on other position points except for the base
position point O when the common voltage on the base
position point O is the optimal common voltage.

[0064] Step S64: calculating grayscale voltage compensa-
tion values of the other pixel electrodes according to the
actual voltage values of the common voltage on opposing
positions of the other pixel electrodes on the common
electrode 221.

[0065] Step S65: storing the grayscale voltage compensa-
tion values in a lookup table form.

[0066] In this embodiment, preferably, the grayscale volt-
age compensation values of multiple neighboring pixel
electrodes 231 in the other pixel electrodes are averaged to
obtain an average grayscale voltage compensation value and
then the average grayscale voltage compensation value is
stored in a lookup table form.

[0067] Specifically, in conjunction with the expression 5-1
through the expression 5-4, if there is N number of any
position points x (corresponding to pixel electrodes 231) in
the grayscale direction, the grayscale voltage compensation
values of k number of pixel electrodes 231 are averaged, and
the obtained average grayscale voltage compensation value
satisfies an expression 6-1 as follows:

{XI ]
%5 I

Expression 6-1

i=1 Xix j
where
=1,2 N
I=he
[0068] Step S66: compensating the optimal positive polar-

ity grayscale voltage and the optimal negative polarity
grayscale voltage according to the grayscale voltage com-
pensation values to obtain the compensated positive polarity
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grayscale voltages and the compensated negative polarity
grayscale voltages of the other pixel electrodes.

[0069] This embodiment uses the average grayscale volt-
age compensation value to compensate the optimal positive
polarity grayscale voltage and the optimal polarity grayscale
voltage to thereby obtain the compensated positive polarity
grayscale voltages as well as compensated negative polarity
grayscale voltages of multiple (i.e., more than one) neigh-
boring pixel electrodes 231.

[0070] According to the expression 6-1, the expression 6-2
satisfied by the compensated positive polarity grayscale
voltages and the expression 6-3 satisfied by the compensated
negative polarity grayscale voltages can be obtained as
follows:

xp ) Xy Xy
AL
Xistj ) Xj Xixj
X1
Vn[ :
Xiscj

[0071] It should be indicated that when the grayscale
voltage compensating method in this embodiment stores the
grayscale voltage compensation values in lookup table form,
it can reduce the inquiry amount/number of pixel electrodes
231 corresponding to compensated positive polarity gray-
scale voltages as well as compensated negative polarity
grayscale voltages.

[0072] The invention finally provides a liquid crystal
display panel. Referring to FIG. 2 again, the liquid crystal
display panel 20 further includes a storage device 24 and a
grayscale voltage compensator 25. The storage device 24 is
configured (i.e., structured and arranged) for storing data of
an actual voltage distribution of the common voltage on the
common electrode 221. The grayscale compensator 25 is
configured for compensating positive polarity grayscale
voltages as well as negative polarity grayscale voltages of
respective pixel electrodes 231 according to the actual
voltage distribution.

[0073] When the compensating method of the third
embodiment as shown in FIG. 5 is performed, the storage
device 24 stores a voltage distribution function varying with
coordinates of the common voltage on the common elec-
trode 221, the grayscale voltage compensator 25 calculates
actual voltage values of the common voltage on opposing
positions of respective pixel electrodes 231 on the common
electrode 221 based on the voltage distribution function and
coordinates of the opposing positions 231 of the respective
pixel electrodes 231 on the common electrode 221 and
calculates grayscale voltage compensation values of the
respective pixel electrodes 231 according to the calculated
actual voltage values, and further compensates positive
polarity grayscale voltages as well as negative polarity
grayscale voltages of the respective pixel electrodes 231
according to the grayscale voltage compensation values.
[0074] When the compensating method of the fourth
embodiment as shown in FIG. 6 is performed, the storage
device 24 stores the lookup table. The lookup table contains
calculated grayscale voltage compensation values corre-
sponding to respective pixel electrodes 231 according to the

Expression 6-2

Expression 6-3
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actual voltage distribution. Preferably, the lookup table
contains an average grayscale voltage compensation value
obtained by averaging the grayscale voltage compensation
values of multiple neighboring pixel electrodes 231.
[0075] The grayscale voltage compensator 25 looks up the
grayscale voltage compensation values of the respective
pixel electrode 231 from the lookup table and further
compensates positive polarity grayscale voltages as well as
negative polarity grayscale voltages of the respective pixel
electrodes 231 according to the grayscale voltage compen-
sation values. Preferably, the grayscale voltage compensator
25 compensates the positive polarity grayscale voltages as
well as the negative polarity grayscale voltages of multiple
neighboring pixel electrodes 231 according to the average
grayscale voltage compensation value.

[0076] While the invention has been described in terms of
what is presently considered to be the most practical and
preferred embodiments, it is to be understood that the
invention needs not be limited to the disclosed embodi-
ments. On the contrary, it is intended to cover various
modifications and similar arrangements included within the
spirit and scope of the appended claims which are to be
accorded with the broadest interpretation so as to encompass
all such modifications and similar structures.

What is claimed is:

1. A grayscale voltage compensating method of a liquid
crystal display panel, wherein the liquid crystal display
panel uses an alternating current driving manner and com-
prises a common electrode and a plurality of pixel electrodes
disposed opposite to the common electrode, the common
electrode is applied with a common voltage, and the plural-
ity of pixel electrodes are each applied with grayscale
voltages corresponding to a grayscale value, the grayscale
voltages comprises a positive polarity grayscale voltage and
a negative polarity grayscale voltage; the grayscale voltage
compensating method comprises:

obtaining an actual voltage distribution of the common

voltage on the common electrode, wherein the step of
obtaining an actual voltage distribution of the common
voltage on the common electrode comprises: selecting
a base position point on the common electrode, adjust-
ing the common voltage on the base position point and
the positive polarity grayscale voltage as well as the
negative polarity grayscale voltage on a base pixel
electrode opposite to the base position point to obtain
an optimal common voltage, an optimal positive polat-
ity grayscale voltage and an optimal positive grayscale
voltage corresponding to the base pixel electrode, and
determining actual voltage values of the common volt-
age on other position points except for the base position
point when the common voltage on the base position
point is the optimal common voltage;

compensating the positive polarity grayscale voltage and

the negative polarity grayscale voltage of each of the
pixel electrodes according to the actual voltage distri-
bution to thereby make that: for the same grayscale
value, a difference value between the compensated
positive polarity grayscale voltage on the pixel elec-
trode and the common voltage on an opposing position
of the pixel electrode on the common electrode is equal
to a difference value between the compensated negative
polarity grayscale voltage and the common voltage on
the opposing position, wherein the step of compensat-
ing the positive polarity grayscale voltage and the
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negative polarity grayscale voltage of each of the pixel
electrodes according to the actual voltage distribution
comprises: compensating the optimal positive polarity
grayscale voltage and the optimal negative polarity
grayscale voltage according to the actual voltage values
of the common voltage on opposing positions of the
other pixel electrodes in the plurality of pixel electrodes
except for the base pixel electrode on the common
electrode to obtain the compensated positive polarity
grayscale voltages and the compensated negative polat-
ity grayscale voltages of the other pixel electrodes.

2. The grayscale voltage compensating method as claimed
in claim 1,

wherein the step of obtaining an actual voltage distribu-

tion of the common voltage on the common electrode

further comprises:

determining a voltage distribution function varying
with coordinates of the common voltage on the
common electrode according to the actual voltage
values;

wherein the step of compensating the optimal positive

polarity grayscale voltage and the optimal negative

polarity grayscale voltage according to the actual volt-

age values of the common voltage on opposing posi-

tions of the other pixel electrodes in the plurality of

pixel electrodes except for the base pixel electrode on

the common electrode comprises:

calculating actual voltage values of the common volt-
age on the opposing positions according to the
voltage distribution function and coordinates of the
opposing positions of the other pixel electrodes on
the common electrode;

calculating grayscale voltage compensation values of
the other pixel electrodes according to the calculated
actual voltage values;

compensating the optimal positive polarity grayscale
voltage and the optimal negative polarity grayscale
voltage according to the grayscale voltage compen-
sation values to thereby obtain the compensated
positive polarity grayscale voltages and the compen-
sated negative polarity grayscale voltages of the
other pixel electrodes.

3. The grayscale voltage compensating method as claimed
in claim 2, wherein the voltage distribution function is a
Gaussian function.

4. A grayscale voltage compensating method of a liquid
crystal display panel, wherein the liquid crystal display
panel comprises a common electrode and a plurality of pixel
electrodes disposed opposite to the common electrode, the
common electrode is applied with a common voltage, the
plurality of pixel electrodes are each applied with grayscale
voltages corresponding to a grayscale value, the grayscale
voltages comprises a positive polarity grayscale voltage and
a negative polarity grayscale voltage; the grayscale voltage
compensating method comprises:

obtaining an actual voltage distribution of the common

voltage on the common electrode;

compensating the positive polarity grayscale voltage and

the negative polarity grayscale voltage of each of the
plurality of pixel electrodes according to the actual
voltage distribution to make that: for the same gray-
scale value, a difference value between the compen-
sated positive polarity grayscale voltage on the pixel
electrode and the common voltage on an opposing
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position of the pixel electrode on the common electrode
is equal to a difference value between the compensated
negative polarity grayscale voltage on the pixel elec-
trode and the common voltage on the opposing posi-
tion.
5. The grayscale voltage compensating method as claimed
in claim 4,
wherein the step of obtaining an actual voltage distribu-
tion of the common voltage on the common electrode
comprises:
selecting a base position point on the common elec-
trode;
adjusting the common voltage on the base position
point and the positive polarity grayscale voltage as
well as the negative polarity grayscale voltage of a
base pixel electrode disposed opposite to the base
position point to obtain an optimal common voltage,
an optimal positive polarity grayscale voltage and an
optimal negative polarity grayscale voltage corre-
sponding to the base pixel electrode;
determining actual voltage values of the common volt-
age on other position points except for the base
position point when the common voltage on the base
position point is the optimal common voltage;
wherein the step of compensating the positive polarity
grayscale voltage and the negative polarity grayscale
voltage of each of the plurality of pixel electrodes
according to the actual voltage distribution comprises:
compensating the optimal positive polarity grayscale
voltage and the optimal negative polarity grayscale
voltage according to the actual voltage values of the
common voltage on the opposing positions of the
other pixel electrodes in the plurality of pixel elec-
trodes except for the base pixel electrode on the
common electrode to thereby obtain the compen-
sated positive polarity grayscale voltages and the
compensated negative polarity grayscale voltages of
the other pixel electrodes.
6. The grayscale voltage compensating method as claimed
in claim 5,
wherein the step of obtaining an actual voltage distribu-
tion of the common voltage on the common electrode
further comprises:
determining a voltage distribution function varying
with coordinates of the common voltage on the
common electrode according to the actual voltage
values;
wherein the step of compensating the optimal positive
polarity grayscale voltage and the optimal negative
polarity grayscale voltage according to the actual volt-
age values of the common voltages on the opposing
positions of the other pixel electrodes in the plurality of
pixel electrodes except for the base pixel electrode on
the common electrode comprises:
calculating actual voltage values of the common volt-
age on the opposing positions according to the
voltage distribution function and coordinates of the
opposing positions of the other pixel electrodes on
the common electrode;
calculating grayscale voltage compensation values of
the other pixel electrodes according to the calculated
actual voltage values;
compensating the optimal positive polarity grayscale
voltage and the optimal negative polarity grayscale
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voltage according to the grayscale voltage compen-
sation values to obtain the compensated positive
polarity grayscale voltages and the compensated
negative polarity grayscale voltages of the other
pixel electrodes.

7. The grayscale voltage compensating method as claimed
in claim 6, wherein the voltage distribution function is a
Gaussian function.

8. The grayscale voltage compensating method as claimed
in claim 5,

wherein the step of obtaining an actual voltage distribu-

tion of the common voltage on the common electrode

further comprises:

calculating grayscale voltage compensation values of
the other pixel electrodes according to the actual
voltage values of the common voltage on the oppos-
ing positions of the other pixel electrodes on the
common electrode;

storing the grayscale voltage compensation values in a
lookup table form;

wherein the step of compensating the optimal positive

polarity grayscale voltage and the optimal negative
polarity grayscale voltage according to the actual volt-
age values of the common voltage on the opposing
positions of the other pixel electrodes in the plurality of
pixel electrodes except for the base pixel electrode on
the common electrode comprises:
looking up the grayscale voltage compensation values
of the other pixel electrodes from the lookup table;
compensating the optimal positive polarity grayscale
voltage and the optimal negative polarity grayscale
voltage according to the grayscale voltage compen-
sation values to obtain the compensated positive
polarity grayscale voltages and the compensated
negative polarity grayscale voltages of the other
pixel electrodes.

9. The grayscale voltage compensating method as claimed
in claim 8,

wherein the step of storing the grayscale voltage com-

pensation values in a lookup table form comprises:

averaging the grayscale voltage compensation values
of a plurality of neighboring pixel electrodes in the
other pixel electrodes to obtain an average grayscale
voltage compensation value;

storing the average grayscale voltage compensation
value in a lookup table form;

wherein the step of compensating the optimal positive

polarity grayscale voltage and the optimal negative

polarity grayscale voltage according to the grayscale

voltage compensation values comprises:

using the average grayscale voltage compensation
value to compensate the optimal positive polarity
grayscale voltage and the optimal negative grayscale
voltage to thereby obtain the compensated positive
polarity grayscale voltages and the compensated
negative polarity grayscale voltages of the plurality
of neighboring pixel electrodes.

10. A liquid crystal display panel comprising a common
electrode and a plurality of pixel electrodes disposed oppo-
site to the common electrode, the common electrode being
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adapted for being applied with a common voltage, the
plurality of pixel electrodes being each adapted for being
applied with grayscale voltages corresponding to a grayscale
value, the grayscale voltages comprising a positive polarity
grayscale voltage and a negative polarity grayscale voltage;
the liquid crystal display panel further comprising:

a storage device, configured for storing data of an actual
voltage distribution of the common voltage on the
common electrode;

a grayscale voltage compensator, configured for compen-
sating the positive polarity grayscale voltage and the
negative polarity grayscale voltage of each of the
plurality of pixel electrodes according to the actual
voltage distribution to make that: for the same gray-
scale value, a difference value between the compen-
sated positive polarity grayscale voltage on the pixel
electrode and the common voltage on an opposing
position of the pixel electrode on the common electrode
is equal to a difference value between the compensated
negative polarity grayscale voltage on the pixel elec-
trode and the common voltage on the opposing posi-
tion.

11. The liquid crystal display panel as claimed in claim
10, wherein the storage device is configured for storing a
voltage distribution function varying with coordinates of the
common voltage on the common electrode; the grayscale
voltage compensator is configured for calculating actual
voltage values on the opposing positions of the common
voltage according to the voltage distribution function and
coordinates of the opposing positions of the plurality of
pixel electrodes on the common electrode, calculating gray-
scale voltage compensation values of the plurality of pixel
electrodes according to the actual voltage values, and com-
pensating the positive polarity grayscale voltages and the
negative polarity grayscale voltages of the plurality of pixel
electrodes according to the grayscale voltage compensation
values.

12. The liquid crystal display panel as claimed in claim
10, wherein the storage device is configured for storing a
lookup table, the lookup table contains calculated grayscale
voltage compensation values corresponding to the plurality
of pixel electrodes according to the actual voltage distribu-
tion; the grayscale voltage compensator is configured for
looking up the grayscale voltage compensation values of the
plurality of pixel electrode from the lookup table, and
compensating the positive polarity grayscale voltages and
the negative polarity grayscale voltages of the plurality of
pixel electrodes according to the grayscale voltage compen-
sation values.

13. The liquid crystal display panel as claimed in claim
12, wherein the lookup table contains an average grayscale
voltage compensation value obtained by averaging the gray-
scale voltage compensation values of a plurality of neigh-
boring pixel electrodes; the grayscale voltage compensator
is configured for compensating the positive polarity gray-
scale voltages and the negative polarity grayscale voltages
of the plurality of neighboring pixel electrodes according to
the average grayscale voltage compensation value.
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