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(57) ABSTRACT

The present invention relates to a method for compensating
response time of liquid crystal display and a device therefor.
The compensating method comprises: receiving gray scale
data of a picture in present frame and obtaining a first addi-
tional driving value according to the comparison result
between gray scale data of the picture in present frame and
gray scale data of the picture in previous frame; collecting the
temperature value of liquid crystal layer and obtaining a
temperature driving value according to said temperature
value; and generating a second driving value that is applied to
pixels according to the first additional driving value and the
temperature driving value. The compensating device com-
prises: a first additional driving value module for obtaining a
first additional driving value; a temperature driving value
module for collecting the temperature value of liquid crystal
layer and obtaining a temperature driving value according to
said temperature value; and a second additional driving value
module for generating a second additional driving value. The

(51) Int.CL present invention can effectively reduce the response time of
G09G 3/36 (2006.01) liquid crystal display and mitigate the streaking problem.
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receiving gray scale data of a
picture 1n present frame, and
11 ~ obtaining a first pre-driving collecting the temperature value 19
o P\ value according to the of liquid crystal layer and /
™ comparison result between gray obtaining a temperature driving
scale data of the picmre in value according to said
present frame and gray scale temperature value
data of the picture in previous
frame

13 , generating a second pre-driving value that is applied to
’\\ pixels in advance so as to pre-deflect the liquid crystal
layer, according to the first additional driving value
and the temperature driving value

FIG.1

receiving gray scale data of a
picture n present frame, and

1 obtaining a first over-driving collecting the temperature value 79
’\ value according to the of liquid crystal layer, and /
comparison result between gray obtaining a temperature driving
scale data of the picture in value according to said

present frame and gray scale temperature value
data of the picture in previous '
frame
73 generating a second over-driving value that is applied to

J . . .
ﬁ\ pixels in overshooting manner so as to over-deflect the
liquid crystal layer, according to the first over-driving
value and the temperature driving value

FIG.7
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111 »\ receiving and buffering gray scale data of the picture in
present frame

;

112 \ reading gray scale data of the picture in previous frame from
a frame memory

:

| searching a first pre-driving value look-up table for the first

‘\ pre-driving value corresponding to gray scale data of the

1 picture in present frame and gray scale data of the picture in
previous frame

FIG.2

~ collecting and processing the temperature value of
liquid crystal layer

!

122 —_ selecting a corresponding temperature look-up table
~ according to said temperature value

!

123 — searching the temperature look-up table for a temperature
driving value corresponding to said temperature value

FIG.3
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v

133 outputting the second pre-driving value and applying the
R 1 second pre-driving value to pixels in advance so as to
pre-deflect the liquid crystal layer

FIG4
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211 ’—\\\ receiving and buffering gray scale data of a picture in
present frame

l

212 \ reading gray scale data of a picture in previous frame
from a frame memory

'

113 — searching a first over-driving value look-up table for a first
f\_ over-driving value corresponding to gray scale data of the
picture in present frame and gray scale data of the picture
in previous frame

231 — | receiving a first over-driving value and a temperature
driving value
239 searching second over-driving value look-up table for
' ™4  asecond over-driving value corresponding to the first
over-driving value and the temperature driving value

y

outputting the second over-driving value and applying the
~ second over-driving value to pixels in overshooting manner
s0 as to over-deflect the liquid crystal layer
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METHOD AND A DEVICE FOR
COMPENSATING RESPONSE TIME OF
LIQUID CRYSTAL DISPLAY

FIELD OF THE INVENTION

[0001] The present invention relates to a method and and a
device for improving response time of liquid crystal display
(LCD), a method and a device for compensating response
time of liquid crystal display.

BACKGROUND OF THE INVENTION

[0002] The thin film transistor (TFT) LCD and TFT liquid
crystal TV are increasing in size, and user’s requirements for
display performance are increasing. One important index for
evaluating LCD performance is response time, which is the
response time for each pixel to the input signal, that is, the
time that each of liquid crystal molecules takes to perform
luminance transition. As compared with the CRT display
manner, the response time of each pixel under liquid crystal
displaying to perform luminance transition is relatively
longer. Correspondingly, when the image in LCD changes,
the previous image can not disappear immediately, resulting
in streaking phenomenon, thus influencing the display effect.
In general, the shorter the response time is, the less apparent
the streaking phenomenon is.

[0003] Inorderto meet the market demand, each of the big
manufacturers try all their best to improve the response time
ofliquid crystal displaying with respect to streaking phenom-
enon. The research shows that the liquid crystal is tempera-
ture-dependent and often has a crystal point and a clear point.
When the temperature is low, the liquid crystal is in crystal
state. When the temperature increases, the liquid crystal mol-
ecules sway more frequently. When the temperature increases
excessively, the liquid crystal will rotate and become liquid
and this temperature is referred to clear point. When tempera-
ture is between the clear point and the crystal temperature, the
liquid crystal is at a mediate state, namely, the work range of
the liquid crystal. The response time of liquid crystal display-
ing is the sum of the gate ON time ton and the gate OFF time
toff. The gate ON time and the gate OFF time are associated
with viscidity coefficient 1 of liquid crystal, the thickness of
the liquid crystal box, the driving voltage applied to the liquid
crystal layer and the dielectric constant anisotropy value. In
order to reduce the response time of liquid crystal displaying,
four methods is mainly adopted in the present technology,
thatis, reducing the viscidity coefficient n) of the liquid crystal
material, increasing dielectric constant anisotropy value of
the liquid crystal material, reducing the thickness of the liquid
crystal box and increasing the driving voltage on the liquid
crystal layer. Wherein, reducing the viscidity coefficient 1
can reduce the gate ON time ton and the gate OFF time toff,
thus achieving the object of reducing the response time. In
addition, the viscidity coefficient 1 is closely related to the
temperature of the liquid crystal, thus the response time of the
liquid crystal displaying is closely related to the temperature.
FIG. 15 is a schematic diagram of the relation between the
response time of liquid crystal displaying and the viscidity
coefficient 1) in prior art. As shown in FIG. 15, the higher the
temperature of the liquid crystal is, the smaller the viscidity
coefficient v is and the shorter the response time is.

SUMMARY OF THE INVENTION

[0004] However, the present technology does not consid-
ered the influence of the liquid crystal layer temperature on
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response time, thus reducing the response time of liquid crys-
tal displaying according to the method of the present technol-
ogy is somewhat limited and the liquid crystal display still has
the problem of streaking.

[0005] Embodiments of the present invention provide a
method and a device for compensating response time of LCD,
in which by temperature compensation, the response time of
liquid crystal displaying can be effectively reduced and the
streaking phenomenon can be improved.

[0006] An embodiment of the present invention provides a
method for compensating the response time of LCD, com-
prising:

[0007] receiving gray scale data of a picture in present
frame and obtaining a first additional driving value according
to the comparison result between gray scale data ofthe picture
in present frame and gray scale data of the picture in previous
frame;

[0008] collecting the temperature value of liquid crystal
layer and obtaining a temperature driving value according to
said temperature value; and

[0009] generating a second additional driving value that is
applied to pixels according to the first additional driving value
and the temperature driving value.

[0010] Wherein, receiving gray scale data of the picture in
present frame and obtaining the first additional driving value
according to the comparison result between gray scale data of
the picture in present frame and gray scale data of the picture
in previous frame comprises:

[0011] receiving and buffering gray scale data of the picture
in present frame;

[0012] reading gray scale data of the picture in previous
frame from a frame memory; and

[0013] searching a first additional driving value look-up
table for the first additional driving value corresponding to
gray scale data of the picture in present frame and gray scale
data of the picture in previous frame.

[0014] Wherein, collecting the temperature value of liquid
crystal layer and obtaining the temperature driving value
according to said temperature value comprises:

[0015] collecting and processing the temperature value of
liquid crystal layer;

[0016] selecting a corresponding temperature look-up table
according to said temperature value; and

[0017] searching the temperature look-up table for a tem-
perature driving value corresponding to said temperature
value.

[0018] Wherein, generating the second driving value that is
applied to pixels according to the first additional driving value
and the temperature driving value comprises:

[0019] receiving the first additional driving value and the
temperature driving value;

[0020] searching a second additional driving value look-up
table for a second additional driving value corresponding to
the first additional driving value and the temperature driving
value; and

[0021] outputting the second additional driving value that is
applied to pixels.

[0022] Based onthe above technical solution, the first addi-
tional driving value is a first pre-driving value, and the second
additional driving value is a second pre-driving value that is
applied to pixels in advance so as to pre-deflect the liquid
crystal layer; or the first additional driving value is a first
over-driving value, and the second additional driving value is
a second over-driving value that is applied to pixels in over-
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shooting manner so as to over-deflect the liquid crystal layer;
or the first additional driving value comprises the first pre-
driving value and the first over-driving value, and the second
additional driving value comprises the second pre-driving
value that is applied to pixels in advance so as to pre-deflect
the liquid crystal layer and the second over-driving value that
is applied to pixels in overshooting manner so as to over-
deflect the liquid crystal layer.

[0023] An embodiment of the present invention also pro-
vides a device for compensating the response time of LCD,
comprises:

[0024] a first additional driving value module for receiving
gray scale data of a picture in present frame and obtaining a
first additional driving value according to the comparison
result between gray scale data of a picture in present frame
and gray scale data of a picture in previous frame;

[0025] a temperature driving value module for collecting
the temperature value of liquid crystal layer and obtaining a
temperature driving value according to said temperature
value; and

[0026] asecond additional driving value module connected
to the first additional driving value module and the tempera-
ture driving value module respectively, for generating a sec-
ond additional driving value that is applied to pixels accord-
ing to the first additional driving value and the temperature
driving value.

[0027] Wherein, the first additional driving value module
comprises:

[0028] a first frame memory for receiving and buffering
gray scale data of the picture in present frame;

[0029] a second frame memory for buffering gray scale
data of the picture in previous frame; and

[0030] a first additional driving value unit connected to the
first frame memory and the second frame memory respec-
tively, for reading gray scale data of the picture in present
frame from the first frame memory, reading gray scale data of
the picture in previous frame from the second frame memory
and searching the first additional driving value look-up table
for the first additional driving value corresponding to gray
scale data of the picture in present frame and gray scale data
of the picture in previous frame.

[0031] Wherein, the temperature driving value module
comprises:

[0032] atemperature collecting and processing unit for col-
lecting and processing the temperature value of liquid crystal
layer;

[0033] a temperature look-up table unit for storing a plu-
rality of temperature look-up tables; and

[0034] a temperature driving value unit connected to the
temperature collecting and processing unit and the tempera-
ture look-up table unit respectively, for selecting a corre-
sponding temperature look-up table according to said tem-
perature value and searching the temperature look-up table
for a temperature driving value corresponding to said tem-
perature value.

[0035] Wherein, the second additional driving value mod-
ule comprises:

[0036] anadditional driving reception unit connected to the
first additional driving value module and the temperature
driving value module respectively, for receiving the first addi-
tional driving value from the first additional driving value
module and receiving the temperature driving value from the
temperature driving value module;
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[0037] an additional driving processing unit connected to
the additional driving reception unit, for searching a second
additional driving value look-up table for a second additional
driving value corresponding to the first additional driving
value and the temperature driving value; and

[0038] anadditional driving transmission unit connected to
the additional driving processing unit, for outputting the sec-
ond additional driving value that is applied to pixels.

[0039] Based onthe above technical solution, the first addi-
tional driving value is a first pre-driving value, the first addi-
tional driving value module is a first pre-driving value module
for obtaining the first pre-driving value, the second additional
driving value is a second pre-driving value, the second addi-
tional driving value module is a second pre-driving value
module for generating the second pre-driving value that is
applied to pixels in advance so as to pre-deflect the liquid
crystal layer; or the first additional driving value is a first
over-driving value, the first additional driving value moduleis
a first over-driving value module for obtaining the first over-
driving value, the second additional driving value is a second
over-driving value, the second additional driving value mod-
ule is a second over-driving value module for generating the
second over-driving value that is applied to pixels in over-
shooting manner so as to over-deflect the liquid crystal layer;
or the first additional driving value comprises a first pre-
driving value and a first over-driving value, the first additional
driving value module is a first driving value module for
obtaining the first pre-driving value and the first over-driving
value, the second additional driving value comprises a second
pre-driving value and a second over-driving value, the second
additional driving value module is a second driving value
module for generating the second pre-driving value that is
applied to pixels in advance so as to pre-deflect the liquid
crystal layer and generating the second over-driving value
that is applied to pixels in overshooting manner so as to
over-deflect the liquid crystal layer;

[0040] For the low response speed of LCD and problem of
the serious streaking that exists in the present technology, the
present invention provides a method for compensating
response time of LCD and a device therefor in which the
liquid crystal layer is pre-driven and over-driven according to
the gray scale data of the picture in two adjacent frames, and
effective compensation is performed by the temperature of
the liquid crystal layer for pre-driving and over-driving, thus
the deflection speed of the liquid crystal molecules is
increased, the response time of liquid crystal displaying is
effectively reduced, the streaking phenomenon is greatly
mitigated and the better quality of display effect is provided.
[0041] The present invention will be further described in
details below in connection with the drawings and the
embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] FIG. 1 is a flowchart of a first embodiment of the
method for compensating the response time of LCD accord-
ing to the present invention;

[0043] FIG. 2 is a flowchart of obtaining a first pre-driving
value in the first embodiment of the method for compensating
the response time of LCD according to the present invention;
[0044] FIG. 3 is a flowchart of obtaining temperature driv-
ing value in the first embodiment of the method for compen-
sating the response time of LCD according to the present
invention;
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[0045] FIG. 4 is a flowchart of obtaining a second pre-
driving value in the first embodiment of the method for com-
pensating the response time of LCD according to the present
invention;

[0046] FIG. 5 is a structural diagram of the first embodi-
ment of the device for compensating the response time of
LCD according to the present invention;

[0047] FIG. 6 is a structural diagram of the detailed imple-
mentation of the first embodiment of the device for compen-
sating the response time of LCD according to the present
invention;

[0048] FIG.7 is a flowchart of a second embodiment of the
method for compensating the response time of LCD accord-
ing to the present invention;

[0049] FIG. 8 is a flowchart of obtaining a first pre-driving
value in the second embodiment of the method for compen-
sating the response time of LCD according to the present
mvention;

[0050] FIG. 9 is a flowchart of obtaining a second pre-
driving value in the second embodiment of the method for
compensating the response time of LCD according to the
present invention;

[0051] FIG. 10 is a structural diagram of the second
embodiment of the device for compensating the response
time of LCD according to the present invention;

[0052] FIG.11is a structural diagram of the detailed imple-
mentation of the second embodiment of the device for com-
pensating the response time of LCD according to the present
mvention;

[0053] FIG. 12 is a flowchart of a third embodiment of the
method for compensating the response time of LCD accord-
ing to the present invention;

[0054] FIG.13is astructural diagram of the fourth embodi-
ment of the device for compensating the response time of
LCD according to the present invention;

[0055] FIG.141is astructural diagram of the detailed imple-
mentation of the fourth embodiment of the device for com-
pensating the response time of LCD according to the present
mvention;

[0056] FIG. 15 is a schematic diagram of the relation
between the response time of liquid crystaland viscidity coef-
ficient ) in prior art.

DESCRIPTION OF REFERENCE NUMBER

[0057] 11—Afirst pre-driving value module;
[0058] 12—temperature driving value module;
[0059] 13—second pre-driving value module;
[0060] 14—Afirst over-driving value module;
[0061] 15—second over-driving value module;
[0062] 16—first driving value module;

[0063] 17—second driving value module;
[0064] 111—first frame memory;

[0065] 112—second frame memory;

[0066] 113—first pre-driving value unit;
[0067] 121—temperature collecting and processing unit;
[0068] 122—temperature look-up table unit;
[0069] 123—temperature driving value unit;
[0070] 131—pre-driving reception unit;

[0071] 132—pre-driving processing unit;
[0072] 133—pre-driving transmission unit;
[0073] 143—Afirst over-driving value unit;
[0074] 151—over-driving reception unit;
[0075] 152—over-driving processing unit;
[0076] 153—over-driving transmission unit;
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[0077] 1211—temperature sensor;
[0078] 1212—filtering and amplifying circuit; and
[0079] 1213—A/D converter.
DESCRIPTION OF THE PREFERRED
EMBODIMENTS
[0080] Inventor’s deep research shows that since LCD is

influenced by the temperatures of surrounding environment,
backlight, the driving chip and the like in the case of actual
display, liquid crystal molecule’s temperature is varying all
the time, and these temperature variation cause liquid crystal
molecule’s viscidity coefficient to change, thereby affecting
the response time of liquid crystal displaying. Especially,
when the liquid crystal’s temperature is relatively high or low,
the response time of liquid crystal displaying is greatly
changed, thus having a relatively high influence on the dis-
play effect of LCD.

A First Embodiment of the Method for
Compensating the Response Time of LCD

[0081] Inthis embodiment, in the technical solution of the
method for compensating the response time of LCD, the first
additional driving value is a first pre-driving value, and the
second additional driving value is a second pre-driving value
that is applied to pixels in advance so as to pre-deflect the
liquid crystal layer. Correspondingly, the first additional driv-
ing value look-up table is a first pre-driving value look-up
table, and the second additional driving value look-up table is
a second pre-driving value look-up table.

[0082] FIG. 1 is a flowchart of a first embodiment of the
method for compensating the response time of LCD accord-
ing to the present invention, comprising:

[0083] step 11 of receiving gray scale data of a picture in
present frame and obtaining a first pre-driving value accord-
ing to the comparison result between gray scale data of the
picture in present frame and gray scale data of the picture in
previous frame;

[0084] step 12 of collecting the temperature value of liquid
crystal layer and obtaining a temperature driving value
according to said temperature value;

[0085] step 13 of generating a second pre-driving value that
is applied to pixels in advance so as to pre-deflect the liquid
crystal layer, according to the first pre-driving value and the
temperature driving value.

[0086] The present embodiment provides a method for
compensating the response time of LCD, in which on the
basis of comparing the gray scale data of pictures in two
frames so as to obtain the first pre-driving value, collecting
the temperature of liquid crystal layer and making compen-
sation for the first pre-driving value according to the tempeta-
ture driving value, thus making the pre-driving value that is
applied to pixels in advance so as to pre-deflect the liquid
crystal layer more suitable, the response time of LCD to
display is effectively reduced and the streaking problem is
mitigated. It should be noted that there is no rigid timing
relation between the step 11 and the step 12.

[0087] FIG. 2 is a flowchart of obtaining a first pre-driving
value in the first embodiment of the method for compensating
the response time of LCD according to the present invention.
In the technical solution, step 11 in the technical solution of
FIG. 1 comprises:

[0088] step 111 of receiving and buffering gray scale data
of the picture in present frame;



US 2009/0256791 Al

[0089] step 112 of reading gray scale data of the picture in
previous frame from a frame memory; and

[0090] step 113 of searching a first pre-driving value look-
up table for the first pre-driving value corresponding to gray
scale data of the picture in present frame and gray scale data
of the picture in previous frame.

[0091] Inthis embodiment, the first pre-driving value look-
up table is searched for the first pre-driving value by compar-
ing the gray scale data of the pictures in previous and present
frames. Table 1 is the first pre-driving value look-up table. As
shown in table 1, the rows of the first pre-driving value look-
up table represent the gray scale data of the picture in present
frame, and the columns thereof represent the gray scale data
of the picture in previous frame. The first pre-driving value
look-up table records the first pre-driving value that is
required when the gray scale data of the picture in previous
frame transits to the gray scale data of the picture in present
frame. The first pre-driving values a, o), 3,11 - - - > 355,254y
a355,255) 15 Tespectively associated with a corresponding gray
scale data of the previous frame and gray scale data of the
present frame, and can be obtained by calculation or experi-
ment. For example, for a certain pixel, if the gray scale data of
the picture in present frame is L1 and the gray scale data of the
picture in previous flame is [.254, then the first pre-driving
valuea, »s4 in this case can be obtained by searching the first
pre-driving value look-up table for the cross point of the row
L1, column 254.

TABLE 1

First pre-driving value look-up table

grey data of previous frame

Oct. 15, 2009

Since the viscidity coefficient n between -20° C.~60° C. is
relatively large, four sub ranges, that is, ~20° C.~0° C., 0°
C.~20° C., 20° C.~40° C. and 40° C.~60° C. are set respec-
tively. The quantization codes corresponding to these four sub
ranges are 00, 01, 10, 11 respectively, and these four quanti-
zation codes respectively correspond to four temperature
look-up tables, namely, look-up table 0, look-up table 1,
look-up table 2 and look-up table 3. A corresponding tem-
perature look-up table is selected according to the tempera-
ture value of liquid crystal layer. Table 2 is a temperature
look-up table. As shown in table 2, the first row of the tem-
perature look-up table represents temperature value of the
liquid crystal layer, and the second row thereof represents the
temperature driving value. The temperature look-up table
records the temperature driving value that is required by
different temperature values of liquid crystal layer. Tempera-
ture driving value b20, . .., b40is respectively associated with
a corresponding temperature value of liquid crystal layer and
can be obtained by calculation or experiment. For example,
the temperature value of liquid crystal layer is 39° C. which is
in the sub range of 20° C.~40° C., and the quantization code
corresponding to this sub range is 10 which corresponds to
look-up table 2, thus temperature look-up table 2 is selected.
Searching for the value b, corresponding to 39° C. in the first
row of temperature look-up table 2, that is, the temperature
driving value required in this case is obtained. It should be
noted that four temperature look-up tables is only one of
implement ways, and practically, it is possible to set a corre-
sponding number of temperature look-up table according to
the requirements.

TABLE 2

grey data of present frame L0 L1 ... L254 1255

LO 20,0y 30,1y « 80251 &0,255)
L1 3(1,0) 1,1 - 158 81,255)
L254 A254.0) 354,13 - 8254254y 3254.255)

L255 A255.0)  8255,1) - 8255254y 8255.255)

[0092] FIG. 3 is a flowchart of obtaining temperature driv-
ing value in the first embodiment of the method for compen-
sating the response time of LCD according to the present
invention. In the technical solution shown in the FIG. 1, the
step 12 comprises:

[0093] step 121 of collecting and processing the tempera-
ture value of liquid crystal layer;

[0094] step 122 of selecting a corresponding temperature
look-up table according to said temperature value; and
[0095] step 123 of searching the temperature look-up table
for a temperature driving value corresponding to said tem-
perature value.

[0096] In this embodiment, to obtain the temperature driv-
ing value, firstly, collecting and processing the temperature
value of liquid crystal layer, then selecting a corresponding
temperature look-up table according to said temperature
value, and finally searching the temperature look-up table for
a temperature driving value corresponding to said tempera-
ture value. In the present embodiment, four temperature look-
up tables that respectively correspond to a different sub range
of temperature value of liquid crystal layer are created, tem-
perature driving values corresponding to different tempera-
ture values of the liquid crystal layer in each sub range of the
temperature value of liquid crystal layer are set respectively.

Temperature look-up table.

temperature value of 20°C. 21°C. 39°C. 40° C.
liquid crystal layer
temperature driving value bsg by e bsg bag

[0097] FIG. 4 is a flowchart of obtaining a second pre-
driving value in the first embodiment of the method for com-
pensating the response time of LCD according to the present
invention. In the technical solution shown in the FIG. 1, step
13 comprises:

[0098] step 131 of receiving a first pre-driving value and a
temperature driving value;

[0099] step 132 of searching a second pre-driving value
look-up table for a second pre-driving value corresponding to
the first pre-driving value and the temperature driving value;
and

[0100] step 133 of outputting the second pre-driving value
that is applied to pixels in advance so as to pre-deflect the
liquid crystal layer.

[0101] In the present embodiment, a second pre-driving
value look-up table is created, in which the second pre-driv-
ing value look-up table is searched for second pre-driving
value corresponding to the first pre-driving value and the
temperature driving value according to the received first pre-
driving value and temperature driving value. Table 3 is the
second pre-driving value look-up table. As shown in table 3,
the rows of this table represent the first pre-driving value Al,
A2 ..., and the columns thereof represent the temperature
driving value B1, B2 . . . . This table records the second
pre-driving values required in the case of different first pre-
driving values and different temperature driving values. For
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example, if the first pre-driving value is A2 and the tempera-
ture driving value is B3, then the second pre-driving value
look-up table is searched, and the cross point of the row B3,
column A2 can be found, that is, second pre-driving value
C3,2 required in this case. The second pre-driving value ¢; 5
is applied to pixels in advance so as to pre-deflect the liquid
crystal layer. The data in the second pre-driving value look-up
table can be obtained by calculation on the first pre-driving
value and the temperature driving value. For example, the
equation for calculating the second pre-driving value can be
as follow:

Ca,)y~k1xA2+k2xB3

[0102] Wherein, ¢ 5 ,, is the second pre-driving value, A2 is
the first pre-driving value, B3 is the temperature driving
value, and k1, k2 are the coefficients of the first pre-driving
value and the temperature driving value respectively and can
be obtained by experiments.

TABLE 3

Second pre-driving value look-up table

the fitst pre-driving value

temperature driving value Al A2 A3 A4
Bl Sy Can Sy S
B2 Con 2 cn e
B3 Gy G2 Gy G

B4 Can w2 Can  Sua

[0103] Inthis embodiment, the first pre-driving value look-
up table is searched according to gray scale data of the picture
in present frame and gray scale data of the picture in previous
frame that have been received, so as to obtain the first pre-
driving value; the temperature values of liquid crystal layer
are collected and processed, a corresponding temperature
look-up table is selected according to said temperature value,
and the temperature look-up table is searched for the tempera-
ture driving value corresponding to said temperature value;
the second pre-driving value look-up table is searched for the
second pre-driving value corresponding to the first pre-driv-
ing value and the temperature driving value, according to the
first pre-driving value and the temperature driving value;
applying the second pre-driving value to pixels in advance so
as to pre-deflect the liquid crystal layer. The present embodi-
ment has fully considered the influence on response time by
the liquid crystal layer’s temperature during liquid crystal
displaying. Effective compensation is performed on pre-driv-
ing value according to the temperature driving value, in which
large pre-driving value is applied when temperature is low
and small pre-driving value is applied when temperature is
high, so that the pre-deflection of the liquid crystal layer is
more effective, response time of LCD is reduced and streak-
ing problem is mitigated.

The First Embodiment of the Device for
Compensating the Response Time of LCD

[0104] Inthis embodiment, in the technical solution of the
device for compensating the response time of LCD according
to the present invention, the first additional driving value is a
first pre-driving value, the second additional driving value is
a second pre-driving value that is applied to pixels in advance
so as to pre-deflect the liquid crystal layer, the first additional
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driving value module is a first pre-driving value module for
obtaining the first pre-driving value, and the second addi-
tional driving value is a second pre-driving value module for
generating the second pre-driving value that is applied to
pixels in advance so as to pre-deflect the liquid crystal layer.
Correspondingly, the first additional driving value look-up
table is a first pre-driving value look-up table, the first addi-
tional driving value unit is a first pre-driving value unit for
searching for the first pre-driving value, the additional driving
reception unitis a pre-driving reception unit, the second addi-
tional driving value look-up table is a second pre-driving
value look-up table, the additional driving processing unit is
a pre-driving processing unit for searching for the second
pre-driving value, and the additional driving transmission
unit is a pre-driving transmission unit for outputting the sec-
ond pre-driving value.

[0105] FIG. 5 is a structural diagram of the first embodi-
ment of the device for compensating the response time of
LCD according to the present invention. As shown in FIG. 5,
in this embodiment, the device for compensating the response
time of LCD comprises a first pre-driving value module 11 for
receiving gray scale data of a picture in present frame and
obtaining a first pre-driving value according to the compari-
son result between gray scale data of the picture in present
frame and gray scale data of the picture in previous frame; a
temperature driving value module 12 for collecting the tem-
perature value of liquid crystal layer and obtaining a tempera-
ture driving value according to said temperature value; and a
second pre-driving value module 13 connected to the first
pre-driving value module 11 and the temperature driving
value module 12 respectively, for generating a second pre-
driving value that is applied to pixels in advance so as to
pre-deflect the liquid crystal layer, according to the first pre-
driving value and the temperature driving value.

[0106] FIG. 6 is a structural diagram of the detailed imple-
mentation of the first embodiment of the device for compen-
sating the response time of LCD according to the present
invention. As shown in FIG. 6, the detailed implemental
structure comprises a first pre-driving value module 11, a
temperature driving value module 12 and a second pre-driv-
ing value module 13. wherein the first pre-driving value mod-
ule 11 comprises a first frame memory 111 for receiving and
buffering gray scale data of the picture in present frame; a
second frame memory 112 for buffering gray scale data of the
picture in previous frame; and a first pre-driving value unit
113 connected to the first frame memory 111 and the second
frame memory 112 respectively, for reading gray scale data of
the picture in present frame from the first frame memory 111,
reading gray scale data of the picture in previous frame from
the second frame memory 112 and searching the first pre-
driving value look-up table for the first pre-driving value
corresponding to gray scale data of the picture in the present
frame and gray scale data of the picture in the previous frame.
The temperature driving value module 12 comprises a tem-
perature collecting and processing unit 121 for collecting and
processing the temperature value of liquid crystal layer; a
temperature look-up table unit 122 for storing a plurality of
temperature look-up tables; and a temperature driving value
unit 123 connected to the temperature collecting and process-
ing unit 121 and the temperature look-up table unit 122
respectively, for selecting a corresponding temperature look-
up table according to said temperature value and searching
the temperature look-up table for a temperature driving value
corresponding to said temperature value. Wherein, the tem-
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perature collecting and processing unit 121 comprises a tem-
perature sensor 1211 arranged in the liquid display panel, for
collecting the temperature of liquid crystal layer and output-
ting voltage value; a filtering and amplifying circuit 1212
connected to the temperature sensor 1211, for performing
filtering and amplifying processes on said voltage value; and
an A/D converter 1213 connected to the filtering and ampli-
fying circuit 1212, for performing A/D conversion on the
voltage value that has been filtered and amplified and trans-
mitting it to the temperature driving value unit 123. The
second pre-driving value module 13 comprises an pre-driving
reception unit 131 connected to the first pre-driving value unit
113 and the temperature driving value unit 123 respectively,
for receiving the first pre-driving value from the first pre-
driving value module 11 and receiving the temperature driv-
ing value from the temperature driving value module 12; a
pre-driving processing unit 132 connected to the pre-driving
reception unit 131, for searching a second pre-driving look-
up table for a second pre-driving value corresponding to the
first pre-driving value and the temperature driving value; and
a pre-driving transmission unit 133 connected to the pre-
driving processing unit 132, for outputting the second pre-
driving value that is applied to pixels in advance so as to
pre-deflect the liquid crystal layer.

The Second Embodiment of the Device for
Compensating the Response Time of LCD

[0107] Inthis embodiment, in the technical solution of the
device for compensating the response time of LCD according
to the present invention, the first additional driving value is a
first over-driving value, and the second additional driving
value is a second over-driving value that is applied to pixels in
overshooting manner so as to over-deflect the liquid crystal
layer. Correspondingly, the first additional driving value
look-up table is a first over-driving value look-up table, and
the second additional driving value look-up table is a second
over-driving value look-up table.

[0108] FIG.7 is aflowchart of a second embodiment of the
method for compensating the response time of LCD accord-
ing to the present invention, comprising:

[0109] step 21 of receiving gray scale data of a picture in
present frame and obtaining a first over-driving value accord-
ing to the comparison result between gray scale data of the
picture in present frame and gray scale data of the picture in
previous frame;

[0110] step 22 of collecting the temperature value of liquid
crystal layer and obtaining a temperature driving value
according to said temperature value;

[0111] step 23 of generating a second over-driving value
that is applied to pixels in overshooting manner so as to
over-deflect the liquid crystal layer, according to the first
over-driving value and the temperature driving value.

[0112] The present embodiment provides a method for
compensating the response time of LCD, in which on the
basis of comparing the gray scale data of pictures in two
frames so as to obtain the first over-driving value, collecting
the temperature of liquid crystal layer and making compen-
sation for the first over-driving value according to the tem-
perature driving value, thus the over-driving value that is
applied to pixels in overshooting manner so as to over-deflect
the liquid crystal layer is more reasonable, the response time
of LCD to display is effectively reduced and the streaking
problem is mitigated. It should be noted that there is no rigid
timing relation between the step 21 and the step 22.
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[0113] FIG. 8 is a flowchart of obtaining a first over-driving
value in the second embodiment of the method for compen-
sating the response time of LCD according to the present
invention. In the technical solution shown in FIG. 7, step 21
comprises:

[0114] step 211 of receiving and buffering gray scale data
of a picture in present frame;

[0115] step 212 of reading gray scale data of a picture in
previous frame from a frame memory; and

[0116] step 213 of searching a first over-driving value look-
up table for a first over-driving value corresponding to gray
scale data of the picture in present frame and gray scale data
of the picture in previous frame.

[0117] The step 21 of this embodiment comprises: search-
ing the first over-driving value look-up table for the first
over-driving value by comparing the gray scale data of the
pictures in previous and present frames. Table 4 is a first
over-driving value look-up table. As shown in table 4, the
rows ofthe first over-driving value look-up table represent the
gray scale data of a picture in present frame, and the columns
thereof represent the gray scale data of a picture in previous
frame. The first over-driving value look-up table records the
first over-driving value that is required when the gray scale
data of the picture in previous frame transits to the gray scale
data of the picture in present frame. The over-driving value
do,0p d0,1y - - - s (255,259 Q255,25 5) 18 respectively associated
with corresponding gray scale data of the previous frame and
gray scale data of the present frame, and can be obtained by
calculation or experiment. For example, for a certain pixel, if
the gray scale data of a picture in present frame is L1 and the
gray scale data of a picture in previous frame is L.254, then the
first over-driving value d,, , s, in this case can be obtained by
searching the first over-driving value look-up table for the
cross point of the row L1, column 254.

TABLE 4

First over-driving value look-up table

grey data orey data of previous frame

of present frame L0 L1 ... L254 1255

Lo d(0,0) d(0,1) . d(0254) d(0,255}

L1 d(1,0) d(1,1) s d(1254) d(1,255}

L254 Cl(254,0) d(254,1) . d(254,254) d(254,255)
L1255 d(255,0) d(zss,l) (255,254) d(255,255)
[0118] Inthe technical solution as shown in FIG. 7, the step
22 comprises:

[0119] step 221 of collecting and processing the tempera-

ture value of liquid crystal layer;

[0120] step 222 of selecting a corresponding temperature
look-up table according to said temperature value; and
[0121] step 223 of searching the temperature look-up table
for a temperature driving value corresponding to said tem-
perature value.

[0122] Thestep 22 in this embodiment is same as that of the
solution in FIG. 3 described above.

[0123] FIG. 9 is a flowchart of obtaining a second over-
driving value in the second embodiment of the method for
compensating the response time of LCD according to the
present invention. In the technical solution shown in the FIG.
7, step 23 comprises:
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[0124] step 231 of receiving a first over-driving value and a
temperature driving value;

[0125] step 232 of searching second over-driving value
look-up table for a second over-driving value corresponding
1o the first over-driving value and the temperature driving
value; and

[0126] step 233 of outputting the second over-driving value
that is applied to pixels in overshooting manner so as to
over-deflect the liquid crystal layer.

[0127] With a second over-driving value look-up table cre-
ated in the present embodiment, the second over-driving
value look-up table is searched for second over-driving value
corresponding to the first over-driving value and the tempera-
ture driving value according to the first over-driving value and
temperature driving value that have been received. Table 5 is
the second over-driving value look-up table. As shown in
table 5, the rows of this table represent the first over-driving
value, and the columns thereof represent the temperature
driving value. This table records the second over-driving val-
ues required in the case of different first over-driving values
and different temperature driving values. For example, if the
first over-driving value is D2 and the temperature driving
value is B3, then the second over-driving value €, ,, required
in this case is obtained by searching the second over-driving
look-up table for the cross point of row B3, column D2. The
second over-driving value e ,, is applied to pixels in over-
shooting manner so as to over-deflect the liquid crystal layer.
The datainthe second over-driving value look-up table can be
obtained by calculation on the first over-driving value and the
temperature driving value. For example, the equation for
calculating the second over-driving value can be as follow:

€3, ~h3xD2+k4xB3

(0128] wherein, €, 5 is the second over-driving value, D2
is the first over-driving value, B3 is the temperature driving
value, and k3, k4 are the coefficients of the first over-driving
value and the temperature driving value respectively and can
be obtained by experiments.

TABLE 5

Second over-driving value look-up table

first over-driving value

temperature driving value D1 D2 D3 D4
Bl Ly w2 Gy U4
B2 can e @y e
B3 fan %62 Gy G

B4 funy  Sup  fwy  Cua

[0129] In this embodiment, the first over-driving value
look-up table is searched according to gray scale data of the
picture in present frame and gray scale data of the picture in
previous frame that have been received, so as to obtain the
first over-driving value; the temperature values of liquid crys-
tal layer are collected and processed, a corresponding tem-
perature look-up table is selected according to said tempera-
ture value, and the temperature look-up table is searched for
the temperature driving value corresponding to said tempera-
ture value; the second over-driving value look-up table is
searched for the second over-driving value corresponding to
the first over-driving value and the temperature driving value,
according to the first over-driving value and the temperature
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driving value; applying the second over-driving value to pix-
els in overshooting manner so as to over-deflect the liquid
crystal layer. The present embodiment has fully considered
the influence on response time by the liquid crystal layer’s
temperature during liquid crystal displaying. Effective com-
pensation is performed on over-driving value according to the
temperature driving value, in which large over-driving value
is applied when temperature is low and small over-driving
value is applied when temperature is high, so that the over-
deflection of the liquid crystal layer is more effective,
response time of LCD is reduced and streaking problem is
mitigated.

The Second Embodiment of the Device for
Compensating the Response Time of LCD

[0130] Inthis embodiment, in the technical solution of the
device for compensating the response time of LCD according
to the present invention, the first additional driving value is a
first over-driving value, the second additional driving value is
a second over-driving value that is applied to pixels in over-
shooting manner so as to over-deflect the liquid crystal layer,
the first additional driving value module is a first over-driving
value module for obtaining the first over-driving value, and
the second additional driving value module is a second over-
driving value module for generating the second over-driving
value that is applied to pixels in overshooting manner so as to
over-deflect the liquid crystal layer. Correspondingly, the first
additional driving value look-up table is a first over-driving
value look-up table, the first additional driving value unit is a
first over-driving value unit for searching for the first over-
driving value, the additional driving reception unit is an over-
driving reception unit, the second additional driving value
look-up table is a second over-driving value look-up table, the
additional driving processing unit is an over-driving process-
ing unit for searching for the second over-driving value, and
the additional driving transmission unit is an over-driving
transmission unit for outputting the second over-driving
value.

[0131] FIG. 10 is a structural diagram of the second
embodiment of the device for compensating the response
time of LCD according to the present invention. As shown in
FIG. 10, the device for compensating the response time of
LCD in this embodiment comprises a first over-driving value
module 14 for receiving gray scale data of a picture in present
frame and obtaining a first over-driving value according to the
comparison result between gray scale data of the picture in
present frame and gray scale data of the picture in previous
frame; a temperature driving value module 12 for collecting
the temperature value of liquid crystal layer and obtaining a
temperature driving value according to said temperature
value; and a second over-driving value module 15 connected
to the first over-driving value module 14 and the temperature
driving value module 12 respectively, for generating a second
over-driving value that 1s applied to pixels in overshooting
manner so as to over-deflect the liquid crystal layer, according
to the first over-driving value and the temperature driving
value.

[0132] FIG. 11is astructural diagram of the detailed imple-
mentation of the second embodiment of the device for com-
pensating the response time of LCD according to the present
invention. As shown in FIG. 11, the detailed implemental
structure comprises a first over-driving value module 14, a
temperature driving value module 12 and a second over-
driving value module 15. Wherein the first over-driving value
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module 14 comprises a first frame memory 111 for receiving
and buffering gray scale data of a picture in present frame; a
second frame memory 112 for buffering gray scale data of the
picture in previous frame; and a first over-driving value unit
143 connected to the first frame memory 111 and the second
frame memory 112 respectively, for reading gray scale data of
the picture in present frame from the first frame memory 111,
reading gray scale data of the picture in previous frame from
the second frame memory 112 and searching first over-driv-
ing value look-up table for the first over-driving value corre-
sponding to gray scale data of the picture in the present frame
and gray scale data of the picture in the previous frame. The
temperature driving value module in this embodiment is same
as the the temperature driving value module in FIG. 6. The
second over-driving value module 15 comprises an over-
driving reception unit 151 connected to the first over-driving
value unit 143 and the temperature driving value unit 123
respectively, for receiving the first over-driving value from
the first over-driving value module 14 and receiving the tem-
perature driving value from the temperature driving value
module 12; an over-driving processing unit 152 connected to
the over-driving reception unit 151, for searching a second
over-driving look-up table for a second over-driving value
corresponding to the first over-driving value and the tempera-
ture driving value; and an over-driving transmission unit 153
connected to the over-driving processing unit 132, for output-
ting the second over-driving value that is applied the second
over-driving value to pixels in overshooting manner so as to
over-deflect the liquid crystal layer.

The Third Embodiment of the Method for
Compensating the Response Time of LCD

[0133] Inthis embodiment, in the technical solution of the
method for compensating the response time of LCD accord-
ing to the present invention, the first additional driving value
is a first pre-driving value and a first over-driving value, and
the second pre-driving valueis a second pre-driving value that
1s applied to pixels in advance so as to pre-deflect the liquid
crystal layer and a second over-driving value that is applied to
pixels in overshooting manner so as to over-deflect the liquid
crystal layer. Correspondingly, the first additional driving
value look-up table comprises the first pre-driving value look-
up table for searching for the first pre-driving value and the
first over-driving value look-up table for searching for the first
over-driving value, and the second additional driving value
look-up table comprises the second pre-driving value look-up
table for searching for the second pre-driving value and the
second over-driving value look-up table that is used to search
the second over-driving value.

[0134] FIG. 12 s a flowchart of a third embodiment of the
method for compensating the response time of LCD accord-
ing to the present invention, comprising:

[0135] step 31 of receiving gray scale data of a picture in
present frame and obtaining a first pre-driving value and a first
over-driving value according to the comparison result
between gray scale data of the picture in present frame and
gray scale data of the picture in previous frame;

[0136] step 32 of collecting the temperature value of liquid
crystal layer and obtaining a temperature driving value
according to said temperature value;

[0137] step 33 of generating a second pre-driving value that
1s applied to pixels in advance so as to pre-deflect the liquid
crystal layer, according to the first pre-driving value and the
temperature driving value; and generating a second over-
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driving value that is applied to pixels in overshooting manner
so as to over-deflect the liquid crystal layer on pre-deflection
basis, according to the first over-driving value and the tem-
perature driving value.

[0138] The present embodiment provides a method for
compensating the response time of LCD, in which on the
basis of comparing the gray scale data of pictures in present
and previous frames so as to obtain the first pre-driving value
and the first over-driving value, collecting the temperature of
liquid crystal layer and compensating for the first pre-driving
value and the first over-rotating value according to the tem-
perature driving value, thus respectively obtaining the second
pre-driving value that is applied to pixels in advance so as to
pre-deflect the liquid crystal layer and the second over-driv-
ing value that is applied to pixels in overshooting manner so
as to over-deflect the liquid crystal layer on the basis of
pre-deflection, thereby the deflection speed is faster, the
response time of LCD to display is effectively reduced and the
streaking problem is mitigated. It should be noted that there is
no rigid timing relation between the step 31 and the step 32.

[0139] Inthe technical solution shown in FIG. 12, step 31
comprises:
[0140] step 311 of receiving and buffering gray scale data

of the picture in present frame;

[0141] step 312 of reading gray scale data of the picture in
previous frame from a frame memory; and

[0142] step 313 of searching a first pre-driving value look-
up table for a first pre-driving value corresponding to gray
scale data of the picture in present frame and gray scale data
of the picture in previous frame, and searching a first over-
driving value look-up table for a first over-driving value cor-
responding to gray scale data of the picture in present frame
and gray scale data of the picture in previous frame.

[0143] Inthe technical solution shown in FIG. 12, step 33
comprises:
[0144] step 341 of receiving the first pre-driving value, the

first over-driving value and the temperature driving value;
[0145] step 342 of searching a second pre-driving value
look-up table for a second pre-driving value corresponding to
the first pre-driving value and the temperature driving value,
and searching second over-driving value look-up table for a
second over-driving value corresponding to the first over-
driving value and the temperature driving value; and

[0146] step 343 of outputting the second pre-driving value
that is applied to pixels in advance so as to pre-deflect the
liquid crystal layer, and outputting the second over-driving
value that is applied to pixels in overshooting manner so as to
over-deflect the liquid crystal layer on the basis of pre-deflec-
tion.

[0147] In this embodiment, by comparing the gray scale
data of pictures in previous and present frames, the first pre-
driving value look-up table is searched for a first pre-driving
value and the first over-driving value look-up table is searched
for a first over-driving value. Wherein the flow of searching
for the first pre-driving value is same as the flow shown in
FIG. 2, the flow of searching for the first over-driving value is
same as the flow shown in FIG. 8, the flow of searching for the
second pre-driving value is same as the flow shown in FIG. 4,
the flow of searching for the second over-driving value is
same as the flow shown in FIG. 9, and the flow of obtaining
the temperature driving value is same as the flow shown in
FIG. 3, therefore those will be omitted here.

[0148] Inthisembodiment, a first pre-driving value look-up
table and a first over-driving value look-up table are searched



US 2009/0256791 Al

according to gray scale data of the picture in present frame
and gray scale data of the picture in previous frame that have
been received respectively, so as to obtain a first pre-driving
value and a first over-driving value; the temperature value of
liquid crystal layer is collected and processed, a correspond-
ing temperature look-up table is selected according to said
temperature value, and the temperature look-up table is
searched for a temperature driving value corresponding to
said temperature value; according to the first pre-driving
value, the first over-driving value and the temperature driving
value, the second pre-driving value look-up table is searched
for a second pre-driving value corresponding to the first pre-
driving value and the temperature driving value, and the sec-
ond over-driving value look-up table is searched for a second
over-driving value corresponding to the first over-driving
value and the temperature driving value; applying the second
pre-driving value to pixels in advance so as to pre-deflect the
liquid crystal layer, and applying the second over-driving
value to pixels in overshooting manner so as to over-deflect
the liquid crystal layer. The present embodiment has fully
considered the influence of the liquid crystal layer’s tempera-
ture on response time when liquid crystal displays. First, the
liquid crystal layer is pre-deflected according to the effective
compensation of the temperature driving value with respect to
the pre-driving value. Then, effective compensation is per-
formed on the over-driving value according to the tempera-
ture driving value. Thus on the basis of effective pre-deflec-
tion, the liquid crystal layer is effectively over-deflected, the
response time of LCD is reduced and the streaking problem is
mitigated.

The Fourth Embodiment of the Device for
Compensating the Response Time of LCD

[0149] In this embodiment, in the technical solution of the
device for compensating the response time of LCD according
to the present invention, the first additional driving value
comprises a first pre-driving value and a first over-driving
value; the second additional driving value comprises a second
pre-driving value that is applied to pixels in advance so as to
pre-deflect the liquid crystal layer, and a second over-driving
value that is applied to pixels in overshooting manner so as to
over-deflect the liquid crystal layer; the first additional driv-
ing value module is a first driving value module for obtaining
the first pre-driving value and the first over-driving value; the
second additional driving value module is a second driving
value module for generating the second pre-driving value that
is applied to pixels in advance so as to pre-deflect the liquid
crystal layer and the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer. Correspondingly, the firstadditional driv-
ing value look-up table comprises a first pre-driving value
look-up table for searching for the first pre-driving value, and
a first over-driving value look-up table for searching for the
first over-driving value; the first additional driving value unit
comprises a first pre-driving value unit for searching for the
first pre-driving value and a first over-driving value unit for
searching for the first over-driving value; the second addi-
tional driving value look-up table comprises a second pre-
driving value look-up table for searching for the second pre-
driving value and a second over-driving value look-up table
for searching for the second over-driving value; the additional
driving reception unit comprises a pre-driving reception unit
and an over-driving reception unit; the additional driving
processing unit comprises a pre-driving processing unit for
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searching for the second pre-driving value, and an over-driv-
ing processing unit for searching for the second over-driving
value; and the additional driving transmission unit comprises
a pre-driving transmission unit for outputting the second pre-
driving value, and an over-driving transmission unit for out-
putting the second over-driving value.

[0150] FIG. 13 s a structural diagram of the fourth embodi-
ment of the device for compensating the response time of
LCD according to the present invention. As shown in FIG. 13,
the device for compensating the response time of LCD in this
embodiment comprises a first driving value module 16 for
receiving gray scale data of a picture in present frame and
obtaining a first pre-driving value and a first over-driving
value according to the comparison result between gray scale
data of'the picture in present frame and gray scale data of the
picture in previous frame; a temperature driving value mod-
ule 12 for collecting the temperature value of liquid crystal
layer and obtaining a temperature driving value according to
said temperature value; and a second driving value module 17
connected to the first driving value module 16 and the tem-
perature driving value module 12 respectively, for generating
a second pre-driving value that is applied to pixels in advance
so as to pre-deflect the liquid crystal layer, according to the
first pre-driving value and the temperature driving value, and
generating a second over-driving value that is applied to the
pre-deflected pixels in overshooting manner so as to over-
deflect the liquid crystal layer on the basis of the pre-deflec-
tion, according to the first over-driving value and the tempera-
ture driving value.

[0151] FIG. 14is a structural diagram of the detailed imple-
mentation of the fourth embodiment of the device for com-
pensating the response time of LCD according to the present
invention. As shown in FIG. 14, the detailed implemental
structure comprises a first driving value module 16, a tem-
perature driving value module 12 and a second driving value
module 17. Wherein the first driving value module 16 com-
prises a first frame memory 111; a second frame memory 112;
a first pre-driving value unit 113 connected to the first frame
memory 111 and the second frame memory 112 respectively,
for reading gray scale data of the picture in present frame
from the first frame memory 111, reading gray scale data of
the picture in previous frame from the second frame memory
112, and searching the first pre-driving value look-up table for
a first pre-driving value corresponding to gray scale data of
the picture in the present frame and gray scale data of the
picture in the previous frame; and a first over-driving value
unit 143 connected to the first frame memory 111 and the
second frame memory 112 respectively, for reading gray
scale data of the picture in present frame from the first frame
memory 111, reading gray scale data of the picture in previ-
ous frame from the second frame memory 112, and searching
the first over-driving value look-up table for a first over-
driving value corresponding to gray scale data of the picture
in the present frame and gray scale data of the picture in the
previous frame. The temperature driving value module 12 is
same as the temperature driving value module shown in FIG.
6. The second driving value module 17 comprises a pre-
driving reception unit 131, a pre-driving processing unit 132,
apre-driving transmission unit 133, an over-driving reception
unit 151, an over-driving processing unit 152 and an over-
driving transmission unit 153. Wherein, the pre-driving
reception unit 131 is connected to the first pre-driving value
unit 113 and the temperature driving value unit 123 respec-
tively, for receiving the first pre-driving value from the first
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pre-driving value unit 113 and receiving the temperature driv-
ing value from the temperature driving value unit 123; the
pre-driving processing unit 132 is connected to the pre-driv-
ing reception unit 131, for searching a second pre-driving
look-up table for a second pre-driving value according to the
first pre-driving value and the temperature driving value; the
pre-driving transmission unit 133 is connected to the pre-
driving processing unit 132, for outputting the second pre-
driving value that is applied to pixels in advance so as to
pre-deflect the liquid crystal layer; the over-driving reception
unit 151 is connected to the first over-driving value unit 143
and the temperature driving value unit 123 respectively, for
receiving the first over-driving value from the first over-driv-
ing value unit 143 and receiving the temperature driving value
from the temperature driving value unit 123; the over-driving
processing unit 152 is connected to the over-driving reception
unit 151, for searching the second over-driving look-up table
for a second over-driving value according to the first over-
driving value and the temperature driving value; and the over-
driving transmission unit 153 is connected to the over-driving
processing unit 152, for outputting the second over-driving
value that is applied to the pixels so as to over-deflect the
liquid crystal layer on the basis of pre-deflection.

[0152] Finally, it should be noted that the above embodi-
ments is only for explaining the technical solution of the
present invention, and not for limitation. Although the present
invention has been described in details with reference to the
preferred embodiments, those skilled in the art should be
appreciated that the technical solution of the present inven-
tion can be modified or equivalently replaced without depart-
ing from the spirit and scope of the technical solution of the
present invention.

What is claimed is:

1. A method for compensating response time of liquid
crystal display, the method comprises:

receiving gray scale data of a picture in present frame, and

obtaining a first additional driving value according to the
comparison result between gray scale data of the picture
in present frame and gray scale data of the picture in
previous frame;

collecting the temperature value of liquid crystal layer and

obtaining a temperature driving value according to said
temperature value; and

generating a second additional driving value that is applied

to pixels, according to the first additional driving value
and the temperature driving value.

2. The method for compensating response time of liquid
crystal display according to claim 1, receiving gray scale data
of the picture in present frame and obtaining the first addi-
tional driving value according to the comparison result
between gray scale data of the picture in present frame and
gray scale data of the picture in previous frame comprises:

receiving and buffering gray scale data of the picture in

present frame;

reading gray scale data of the picture in previous frame

from a frame memory; and

searching a first additional driving value look-up table for

the first additional driving value corresponding to the
gray scale data of the picture in present frame and the
gray scale data of the picture in previous frame.

3. The method for compensating response time of liquid
crystal display according to claim 1, collecting the tempera-
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ture value of liquid crystal layer and obtaining the tempera-
ture driving value according to said temperature value com-
prises:

collecting and processing the temperature value of liquid

crystal layer;

selecting a corresponding temperature look-up table

according to said temperature value; and

searching the temperature look-up table for a temperature

driving value corresponding to said temperature value.

4. The method for compensating response time of liquid
crystal display according to claim 1. generating the second
additional driving value that is applied to pixels according to
the first additional driving value and the temperature driving
value comprises:

receiving the first additional driving value and the tempera-

ture driving value;

searching a second additional driving value look-up table

for a second additional driving value corresponding to
the first additional driving value and the temperature
driving value; and

outputting the second additional driving value that is

applied to pixels.

5. The method for compensating response time of liquid
crystal display according to claim 1, the first additional driv-
ing value is a first pre-driving value, and the second additional
driving value is a second pre-driving value that is applied to
pixels in advance so as to pre-deflect the liquid crystal layer;
or

the first additional driving value is a first over-driving

value, and the second additional driving value is a sec-
ond over-driving value that is applied to pixels in over-
shooting manner so as to over-deflect the liquid crystal
layer; or

the first additional driving value comprises the first pre-

driving value and the first over-driving value, and the
second additional driving value comprises the second
pre-driving value that is applied to pixels in advance so
as to pre-deflect the liquid crystal layer and the second
over-driving value that is applied to pixels in overshoot-
ing manner so as to over-deflect the liquid crystal layer.

6. The method for compensating response time of liquid
crystal display according to claim 2, the first additional driv-
ing value is a first pre-driving value, and the second additional
driving value is a second pre-driving value that is applied to
pixels in advance so as to pre-deflect the liquid crystal layer;
or

the first additional driving value is a first over-driving

value, and the second additional driving value is a sec-
ond over-driving value that is applied to pixels in over-
shooting manner so as to over-deflect the liquid crystal
layer; or

the first additional driving value comprises the first pre-

driving value and the first over-driving value, and the
second additional driving value comprises the second
pre-driving value that is applied to pixels in advance so
as to pre-deflect the liquid crystal layer and the second
over-driving value that is applied to pixels in overshoot-
ing manner so as to over-deflect the liquid crystal layer.

7. The method for compensating response time of liquid
crystal display according to claim 3, the first additional driv-
ing value is a first pre-driving value, and the second additional
driving value is a second pre-driving value that is applied to
pixels in advance so as to pre-deflect the liquid crystal layer;
or
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the first additional driving value is a first over-driving
value, and the second additional driving value is a sec-
ond over-driving value that is applied to pixels in over-
shooting manner so as to over-deflect the liquid crystal
layer; or

the first additional driving value comprises the first pre-
driving value and the first over-driving value, and the
second additional driving value comprises the second
pre-driving value that is applied to pixels in advance so
as to pre-deflect the liquid crystal layer and the second
over-driving value that is applied to pixels in overshoot-
ing manner so as to over-deflect the liquid crystal layer.

8. The method for compensating response time of liquid
crystal display according to claim 4, the first additional driv-
ing value is a first pre-driving value, and the second additional
driving value is a second pre-driving value that is applied to
pixels in advance so as to pre-deflect the liquid crystal layer;
or

the first additional driving value is a first over-driving
value, and the second additional driving value is a sec-
ond over-driving value that is applied to pixels in over-
shooting manner so as to over-deflect the liquid crystal
layer; or

the first additional driving value comprises the first pre-
driving value and the first over-driving value, and the
second additional driving value comprises the second
pre-driving value that is applied to pixels in advance so
as to pre-deflect the liquid crystal layer and the second
over-driving value that is applied to pixels in overshoot-
ing manner so as to over-deflect the liquid crystal layer.

9. A device for compensating response time of liquid crys-
tal display, the device comprises:

a first additional driving value module for receiving gray
scale data of a picture in present frame and obtaining a
first additional driving value according to the compari-
son result between gray scale data of a picture in present
frame and gray scale data of a picture in previous frame;

a temperature driving value module for collecting the tem-
perature value of liquid crystal layer and obtaining a
temperature driving value according to said temperature
value; and

a second additional driving value module connected to the
first additional driving value module and the tempera-
ture driving value module respectively, for generating a
second additional driving value that is applied to pixels
according to the first additional driving value and the
temperature driving value.

10. The device for compensating response time of liquid
crystal display according to claim 9, the first additional driv-
ing value module comprises:

a first frame memory for receiving and buffering gray scale

data of the picture in present frame;

asecond frame memory for buffering gray scale data of the
picture in previous frame; and

a first additional driving value unit connected to the first
frame memory and the second frame memory respec-
tively, for reading gray scale data of the picture in
present frame from the first frame memory, reading gray
scale data of the picture in previous frame from the
second frame memory, and searching the first additional
driving value look-up table for the first additional driv-
ing value corresponding to gray scale data of the picture
in present frame and gray scale data of the picture in
previous frame.

Oct. 15, 2009

11. The device for compensating response time of liquid
crystal display according to claim 9, the temperature driving
value module comprises:

a temperature collecting and processing unit for collecting
and processing the temperature value of liquid crystal
layer;

a temperature look-up table unit for storing a plurality of
temperature look-up tables; and

a temperature driving value unit connected to the tempera-
ture collecting and processing unit and the temperature
look-up table unit respectively, for selecting a corre-
sponding temperature look-up table according to said
temperature value and searching the temperature look-
up table for a temperature driving value corresponding
to said temperature value.

12. The device for compensating response time of liquid
crystal display according to claim 11, the temperature col-
lecting and processing unit comprises:

a temperature sensor arranged in liquid display panel, for
collecting the temperature of liquid crystal layer and
outputting voltage value;

a filtering and amplifying circuit connected to the tempera-
ture sensor, for performing filtering and amplifying pro-
cesses on said voltage value; and

an A/D converter connected to the filtering and amplifying
circuit, for performing A/D conversion on the voltage
value that has been filtered and amplified, and transmit-
ting the voltage after A/D conversion to the temperature
driving value unit.
13. The device for compensating response time of liquid
crystal display according to claim 9, the second additional
driving value module comprises:

an additional driving reception unit connected to the first
additional driving value module and the temperature
driving value module respectively, for receiving the first
additional driving value from the first additional driving
value module and receiving the temperature driving
value from the temperature driving value module;

an additional driving processing unit connected to the addi-
tional driving reception unit, for searching a second
additional driving value look-up table for a second addi-
tional driving value corresponding to the first additional
driving value and the temperature driving value; and

an additional driving transmission unit connected to the
additional driving processing unit, for outputting the
second additional driving value that is applied to pixels.

14. The device for compensating response time of liquid
crystal display according to claim 9, the first additional driv-
ing value is a first pre-driving value, the first additional driv-
ing value module is a first pre-driving value module for
obtaining the first pre-driving value, the second additional
driving value is a second pre-driving value, the second addi-
tional driving value module is a second pre-driving value
module for generating the second pre-driving value that is
applied to pixels in advance so as to pre-deflect the liquid
crystal layer; or

the first additional driving value is a first over-driving

value, the first additional driving value module is a first
over-driving value module for obtaining the first over-
driving value, the second additional driving value is a
second over-driving value, the second additional driving
value module is a second over-driving value module for
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generating the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer; or

the first additional driving value comprises a first pre-

driving value and a first over-driving value, the first
additional driving value module is a first driving value
module for obtaining the first pre-driving value and the
first over-driving value, the second additional driving
value comprises a second pre-driving value and a second
over-driving value, the second additional driving value
module is a second driving value module for generating
the second pre-driving value that is applied to pixels in
advance so as to pre-deflect the liquid crystal layer and
generating the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer.

15. The device for compensating response time of liquid
crystal display according to claim 10, the first additional
driving value is a first pre-driving value, the first additional
driving value module is a first pre-driving value module for
obtaining the first pre-driving value, the second additional
driving value is a second pre-driving value, the second addi-
tional driving value module is a second pre-driving value
module for generating the second pre-driving value that is
applied to pixels in advance so as to pre-deflect the liquid
crystal layer; or

the first additional driving value is a first over-driving

value, the first additional driving value module is a first
over-driving value module for obtaining the first over-
driving value, the second additional driving value is a
second over-driving value, the second additional driving
value module is a second over-driving value module for
generating the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer; or

the first additional driving value comprises a first pre-

driving value and a first over-driving value, the first
additional driving value module is a first driving value
module for obtaining the first pre-driving value and the
first over-driving value, the second additional driving
value comprises a second pre-driving value and a second
over-driving value, the second additional driving value
module is a second driving value module for generating
the second pre-driving value that is applied to pixels in
advance so as to pre-deflect the liquid crystal layer and
generating the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer.

16. The device for compensating response time of liquid
crystal display according to claim 11, the first additional
driving value is a first pre-driving value, the first additional
driving value module is a first pre-driving value module for
obtaining the first pre-driving value, the second additional
driving value is a second pre-driving value, the second addi-
tional driving value module is a second pre-driving value
module for generating the second pre-driving value that is
applied to pixels in advance so as to pre-deflect the liquid
crystal layer; or

the first additional driving value is a first over-driving

value, the first additional driving value module is a first
over-driving value module for obtaining the first over-
driving value, the second additional driving value is a
second over-driving value, the second additional driving
value module is a second over-driving value module for
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generating the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer; or

the first additional driving value comprises a first pre-

driving value and a first over-driving value, the first
additional driving value module is a first driving value
module for obtaining the first pre-driving value and the
first over-driving value, the second additional driving
value comprises a second pre-driving value and a second
over-driving value, the second additional driving value
module is a second driving value module for generating
the second pre-driving value that is applied to pixels in
advance so as to pre-deflect the liquid crystal layer and
generating the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer.

17. The device for compensating response time of liquid
crystal display according to claim 12, the first additional
driving value is a first pre-driving value, the first additional
driving value module is a first pre-driving value module for
obtaining the first pre-driving value, the second additional
driving value is a second pre-driving value, the second addi-
tional driving value module is a second pre-driving value
module for generating the second pre-driving value that is
applied to pixels in advance so as to pre-deflect the liquid
crystal layer; or

the first additional driving value is a first over-driving

value, the first additional driving value module is a first
over-driving value module for obtaining the first over-
driving value, the second additional driving value is a
second over-driving value, the second additional driving
value module is a second over-driving value module for
generating the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer; or

the first additional driving value comprises a first pre-

driving value and a first over-driving value, the first
additional driving value module is a first driving value
module for obtaining the first pre-driving value and the
first over-driving value, the second additional driving
value comprises a second pre-driving value and a second
over-driving value, the second additional driving value
module is a second driving value module for generating
the second pre-driving value that is applied to pixels in
advance so as to pre-deflect the liquid crystal layer and
generating the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer.

18. The device for compensating response time of liquid
crystal display according to claim 13, the first additional
driving value is a first pre-driving value, the first additional
driving value module is a first pre-driving value module for
obtaining the first pre-driving value, the second additional
driving value is a second pre-driving value, the second addi-
tional driving value module is a second pre-driving value
module for generating the second pre-driving value that is
applied to pixels in advance so as to pre-deflect the liquid
crystal layer; or

the first additional driving value is a first over-driving

value, the first additional driving value module is a first
over-driving value module for obtaining the first over-
driving value, the second additional driving value is a
second over-driving value, the second additional driving
value module is a second over-driving value module for
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generating the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer; or

the first additional driving value comprises a first pre-
driving value and a first over-driving value, the first
additional driving value module is a first driving value
module for obtaining the first pre-driving value and the
first over-driving value, the second additional driving
value comprises a second pre-driving value and a second

13
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over-driving value, the second additional driving value
module is a second driving value module for generating
the second pre-driving value that is applied to pixels in
advance so as to pre-deflect the liquid crystal layer and
generating the second over-driving value that is applied
to pixels in overshooting manner so as to over-deflect the
liquid crystal layer.
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