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(54)

(57) A driving method of a liquid crystal display
(LCD) (30) includes (a) measuring reaction curves of
LCD panel pixels (36) switching from any gray scale val-
ue to others within a frame period and generating a
standard table (60) according to the results, (b) meas-
uring adjustment gray scale values of any gray scale val-
ue for different gammas, (c) generating a plurality of ta-
bles (52) according to the adjustment gray scale values
and the standard table (60), (d) applying scan voltages

!

Driving circuit of a liquid crystal display and driving method thereof

to the scan lines (32), (e) receiving image data from an
image signal terminal (42), (f) delaying the image data
for a frame period to generate delayed image data, (g)
selecting a table (70) from the standard table (60) and
the tables (52) according to gamma, and (h) selecting
animage data value from the selected table (70) accord-
ing to the current and delayed image data to generate
adataline voltage to be applied on a corresponding data
line (34).
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Description

[0001] The invention relates to a driving circuit of a
liquid crystal display and its relating driving method ac-
cording to the pre-characterizing clause of claim 1.
[0002] A liquid crystal display (LCD) has advantages
of light weight, low power consumption, and low diver-
gence and is applied to various portable equipment such
as notebook computers and personal digital assistants
(PDAs). In addition, LCD monitors and LCD televisions
are gaining in popularity as a substitute for traditional
cathode ray tube (CRT) monitors and televisions. How-
ever, an LCD does have some disadvantages. Because
of the limitations of physical characteristics, the liquid
crystal molecules need to be twisted and rearranged
when changing input data, which can cause the images
to be delayed. For satisfying the rapid switching require-
ments of multimedia equipment, improving the re-
sponse speed of liquid crystal is desired.

[0003] With these problems in mind, the present in-
vention aims at providing a driving circuit with an adjust-
able gamma and an LUT of an LCD along with the re-
lating driving method to solve the problem mentioned
above.

[0004] This is achieved by the present invention as
claimed in claim 1 that the present invention provides a
driving method of an LCD. The LCD includes an LCD
panel; the LCD panel includes a plurality of scan lines,
a plurality of data lines, and a plurality of pixels. Each
pixel is connected to a corresponding scan line and a
corresponding data line, and each pixel comprises a
switching device connected to the corresponding scan
line and the corresponding data line. The method in-
cludes (a) measuring reaction curves of a pixel of the
LCD panel switched from any gray scale value to other
gray scale values within a frame period and generating
a standard table according to the reaction curves meas-
ured, (b) measuring adjustment gray scale values of any
gray scale value for different gammas, (c) generating a
plurality of tables according to the adjustment gray scale
values and the standard table, (d) applying scan voltag-
es to the scan lines, (e) receiving image data from an
image signal terminal, (f) delaying the image data for a
frame period in order to generate delayed image data,
(g9) selecting a table from the standard table and the ta-
bles according to the gamma, and (h) selecting an im-
age data value from the selected table according to the
current image data and the delayed image data and
generating a data line voltage according to the image
data value, applying the generated data line voltage on
a corresponding data line.

[0005] The invention is illustrated by way of example
with reference to the accompanying drawings, in which

Fig.1 is a timing diagram of pixel voltage and trans-
mission rate according to prior art,

Fig.2 is a timing diagram of pixel voltage and trans-
mission rate according to prior art using an over-
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driving method,

Fig.3 is a circuit diagram of a typical LCD,

Fig.4 is a block diagram of a driving circuit according
to the present invention,

Fig.5 illustrates a table used by the LUT in Fig. 4,
Fig.6 illustrates the measured reaction curves of the
LCD panel,

Fig.7 illustrates the method to determine overdrive
image data in the table, and

Fig.8illustrates a table in Fig.5 whose gamma is ad-
justed.

[0006] The prior art is disclosed in U.S. published ap-
plication No. 2002/0050965. The U.S. published appli-
cation No. 2002/0050965 discloses an over-driving
method using a brief table to store the over-driving im-
age data. The brief table only includes part of the over-
driving image data for driving the pixels switched from
one gray scale to another. When the driving circuit re-
ceives the image data from the input terminal, a proc-
essor is used to perform an interpolation operation to
expand the brief table. Hence, an extra algorithm is
needed in the conventional over-driving method. The ef-
fect of using an extra algorithm is that it will slow down
the response speed.

[0007] Pleasereferto Fig.1, whichis a timing diagram
of the pixel voltage and the transmission rate V1 accord-
ing to a priorart LCD. In Fig.1, the pixel voltage is shown
with the straight lines, and the transmission rate V1 is
shown with a dotted line. In Fig.1, frame N means a
frame period, and frame N+1, N+2... mean the following
frame periods. Due to the physical characteristics of lig-
uid crystal molecules, when the pixel voltage is switched
from a data voltage C1 to a data voltage C2, , the liquid
crystal molecules cannot be twisted to a predetermined
angle within a single frame period, resulting in failure to
perform at a predetermined transmission rate. As the
curve of the transmission rate V1 shows, the transmis-
sion rate V1 cannot reach a predetermined transmission
rate until the frame period of frame N+2. The delayed
response-time will cause blurring on the LCD.

[0008] An over-driving method is utilized to improve
the response-time. Please refer to Fig.2, which is a tim-
ing diagram of the pixel voltage and the transmission
rate V2 according to a prior art LCD using an over-driv-
ing method. When the pixel voltage is switched from the
data voltage C1 to the data voltage C2, an over-driving
data voltage C3 is added to accelerate the response
speed of the liquid crystal molecules. Since a higher da-
ta voltage can obtain a faster response speed of the lig-
uid crystal molecules, a data voltage C3 that is higher
than the data voltage C2 can improve the response-time
enough to reach the predetermined transmission rate in
a single frame period. As Fig.2 shows, the curve of the
transmission rate V2 reaches the predetermined trans-
mission rate in frame N.

[0009] In addition, there is no description relating to
the adjustment of gamma of an LCD. In the prior art, the



3 EP 1 538 595 A1 4

overdrive and adjustment of gamma depend respective-
ly on two different circuits, which complicates the whole
circuit.

[0010] Hereby the operation of an LCD is described
in advance. Please refer to Fig.3, which is a circuit dia-
gram of a typical LCD 30. The LCD 30 comprises an
LCD panel 31, and the LCD panel 31 includes a plurality
of scan lines 32, a plurality of data lines 34, and a plu-
rality of pixels 36. Each pixel 36 is connected to a cor-
responding scan line 32 and a corresponding data line
34, and each pixel 36 has a switching device 38 and a
pixel electrode 39. The switching device 38 is connected
to the corresponding scan line 32 and the corresponding
data line 34. To drive the LCD 30, scan voltages are ap-
plied to the scan lines 32 to turn on the switching devices
38, and data voltages are applied to the data lines 34
and transmitted to the pixel electrodes 30 through the
switching devices 38. Therefore, when the scan voltag-
es are applied to the scan lines 32 to turn on the switch-
ing devices 38, the data voltages on the data lines 34
will charge the pixel electrodes 39 through the switch
devices 38 thereby, twisting the liquid crystal molecules.
When the scan voltages on the scan lines 32 are re-
moved to turn off the switching devices 38, the datalines
34 and the pixels 36 will disconnect, and the pixel elec-
trodes 39 will remain charged. The scan lines 32 turn
the switching devices 38 on and off repeatedly so that
the pixel electrodes 39 can be repeatedly charged. Dif-
ferent data voltages cause different twisting angles and
show different transmission rates. Hence, the LCD 30
displays various images.

[0011] Please refer to Fig.4, which is a block diagram
of a driving circuit according to the present invention.
The driving circuit 40 is for driving the LCD 30 in Fig.3.
The driving circuit 40 includes an image signal terminal
42, a memory controller 44, an image memory 46, an
LUT 48, a memory 50, a table selector 54, a data line
driving circuit 56, and a thermal sensor 58. In the present
embodiment, the image signal terminal 42 respectively
transmits 8-bit image data of red, greed and blue (RGB)
to the memory controller 44 and the LUT 48. Each group
of image data is for controlling the gray scale value of
the pixel 30 in red, green or blue. Each color has 256
(28) gray scales, so that 24 (8*3) bits of image data are
required to determine the properties of each pixel 30.
[0012] In the present embodiment, one (image data
D8) of the 3 groups of image data is used for a further
description. First, the image signal terminal 42 transmits
the 8-bitimage data D8 to the memory controller 44 and
the LUT 48. Continuously, the memory controller 44
transmits the image data D8 to the image memory 46 to
store, delays the image data D8 for a frame period, and
then reads the image data D8 out from the image mem-
ory 46 and transmits them to the LUT 48. The image
data D8 delayed for a frame period is hereby defined as
delayed image data D8'. Therefore, the delayed image
data D8' and the image data D8 belong to two different
frames, and these two image data D8' and D8 are input
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from the image signal terminal 42 in sequence at an in-
terval of a frame period.

[0013] The memory 50 stores a plurality of parameter
tables 52. Each table 52 corresponds to different gam-
mas. The driving circuit 40 can select the proper table
52 to use as the LUT 48 to drive the LCD panel 31 ac-
cording to the gamma. For this reason, a table selector
54 is used to select a table 60 from the plurality of tables
52 according to the gamma and send it to the LUT 48.
[0014] Please refer to Fig.5 showing a table 60 used
by the LUT 48 in Fig.4. The table 60 stores (28 x 28)
pieces of 8-bit overdrive image data 62. Each piece of
image data 62 corresponds to different combinations of
the current image data D8 and the delayed image data
D8'. The LUT 48 selects an image data value 62 from
the table 60, selected by the table selector 54, according
to the currentimage data D8 and the delayed image da-
ta D8' and then sends it to the data line driving circuit
56. Continuously, the data line driving circuit 56 gener-
ates a data line voltage according to the image data val-
ue 62 output from the LUT 48 and applies it to a corre-
sponding data line 34. Take for instance the situation
where the delayed image data D8'is 128 and the current
image data D8 is 180, i.e. the corresponding pixel 36 is
switched from gray scale 128 to gray scale 180. In this
case the LUT 48 selects the image data value 62 with
a value of 210 from the table 60 according to the current
image data D8 and the delayed image data D8'. In re-
sponse, the data line driving circuit 56 generates a data
line voltage corresponding to the image data value 62
with a value of 210 and applies it to the corresponding
data line 34. In addition, please notice that the selected
image data value 62 is larger than the value of the cur-
rent image data D8 (i.e. 210>180), which means the
driving circuit 40 overdrives the pixel 36.

[0015] Additionally, in contrast to the prior art, which
uses a processor to extract values in a table by interpo-
lation, the image data values in the tables 52 according
to the present invention are previously stored in the
memory 50. Therefore, the driving circuit 40 according
to the present invention does not require the processor
for extraction as in the prior art. The image data values
in the tables 52 are obtained by measuring the LCD pan-
el 31 so that the driving circuit 40 can overdrive the LCD
panel 31 correctly without an operation such as interpo-
lation as in the prior art. Please refer to Fig.6 showing
the measurement of reaction curves of the LCD panel
31. Before determining the overdrive image data in the
table 52, reaction curves representing a pixel 36 switch-
ing from any gray scale value to other gray scale values
in a frame period t can be measured. Fig.6 shows the
reaction curves C0~C255 representing the pixel 36
switching from a gray scale value 128 to any other gray
scale values (0~255). In the case of measuring the LCD
panel 31 used in the above examples, since the pixel
36 is switched among 256 gray scales, there are 256
reaction curve diagrams like Fig. 6 shown respectively
for the pixel 36 switching from one gray scale value
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(0~225) to other gray scale values within a frame period
t.

[0016] Please referto Fig.7 showing the method used
to determine overdrive image data in the table 52. Take
a pixel 36 switched from gray scale value 128 to gray
scale value 180 for an example. As shown in Fig.7, if
the pixel electrode 39 of the pixel 36 is subject to a data
voltage corresponding to gray scale 180, the gray scale
is not able to reach 180 in a frame period t. Thus, an
overdrive voltage is required to be applied to the pixel
electrode 39 of the pixel 36. Therefore, the data voltage
required to have the pixel electrode 39 of the pixel 36
switch from the gray scale value 128 to 180 in a frame
period can be known by using the reaction curves
C0~C225 in Fig.6. The method to determine overdrive
image data is as follows:

(1) Find an intersection A (as shown in Fig.7) be-
tween a vertical line of frame period t and a horizon-
tal line of the gray scale value 180 in Fig.6; and
(2) Determine which one of the reaction curves
C0~C225 is closer to A. Image data (or gray scale
value) corresponding to the reaction curve closer to
A is the required overdrive image data.

[0017] In the said example, since the reaction curve
corresponding to image data 210 passes A, the required
overdrive image data for the pixel 36 switched from gray
scale value 128 to 180 is 210. Moreover, each table 50
stores (28 x 28) 8-bit overdrive image data, and each
piece of the image data is obtained by measuring the
LCD panel 31. In addition, please notice that during the
gray scale switching of the pixel 36, if the difference be-
tween two neighboring gray scales is too large (e.g. 128
to 255) so that the switching cannot be completed in a
frame period t, the overdrive data value will be 0 or 255,
wherein 0 is for a high gray scale value to a low gray
scale value, and 255 is for a low gray scale value to a
high gray scale value.

[0018] In addition, the table 60 in Fig.5 obtained by
measurement is defined as a standard table. The over-
drive image data 62 in the column along a diagonal line
64 from the upper-left to the lower-right equals to the
corresponding delayed image data D8' and the corre-
sponding image data D8. That means the gamma of the
table 60 has not been adjusted, i.e. the gamma corre-
sponding to the table 60 is 1. Compared with the table
60 in Fig.6, Fig.8 shows a table 70 whose gamma has
been adjusted. Being the same as the standard table
60, the table 70 is selected from the plurality of tables
52 inthe memory 50, and it stores a plurality of overdrive
image data 72 for the LUT 48. The difference is that in
the table 70, the gamma is adjusted so that all the over-
drive image data 72 in the columns along the diagonal
line 74 do not necessarily equal to the corresponding
delayed image data D8' and the corresponding image
data D8. Moreover, the overdrive image data 72 in the
table 70 is relative to the overdrive image data 62 in the
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table 60 because the overdrive image data 72 is ob-
tained through the following steps:

(1) Measure an adjustment gray scale value of eve-
ry gray scale value of the pixel 36 for a specific gam-
ma. Take the table 70 for example. Now measure
all the overdrive image data 72 in the columns along
the diagonal line 74; and

(2) Solve other overdrive image data 72 to fill in the
rest of the table (i.e. the spaces not along the diag-
onal) by using the adjustment gray scale value and
the standard table 60. To solve for an image data
value 72 on the table 70, find the diagonal image
data 72 located on the same row i.e. D8' as the im-
age data 72 that needs to be solved. Replace the
D8' coordinate with the diagonal image data 72 val-
ue and look up the value using the new coordinates
on the standard table 60. The image data value 62
located at the new coordinates is the value of the
image data 72 to be solved. Take the overdrive im-
age data 72 located at (D8', D8) = (2, 1) in the table
70 for example. The overdrive image data 72 in the
column along the diagonal line 74 and on the same
line as (2,1) has an the image data value of 3. Re-
placing the old D8' coordinate (2) with the image da-
ta value of 3, the new coordinates become (3,1) af-
ter adjustment. Using the new coordinates on table
60, itis found that the image data 62 has a value of
1. By this way, it can be known that the overdrive
image data 72 (D8', D8) = (2, 1) in the table 70 is
equal to the overdrive image data 62 (D8', D8) = (3,
1) in the table 60, the overdrive image data being
equal to 1.

[0019] Moreover, tables 50 corresponding to other
gammas can be generated according to the method
mentioned above. Measure overdrive image data in col-
umns along a diagonal line of each table 50, and then
solve other overdrive image data according to the stand-
ard table 60 and the overdrive data in the columns along
the diagonal line.

[0020] Additionally, when the liquid crystal molecules
are twisted according to data voltage change, the re-
sponse time of the twisting differs according to the tem-
perature of the LCD panel 31. For better performance
under various temperature, the driving circuit 40 selects
the table according to the temperature of the LCD panel
31 by generates temperature compensation signals St
sending them to the table selector 54 so that the table
selector 54 selects a table from the plurality of tables 52
stored in the memory 50, according to both gamma and
the temperature compensation signals St, and transmits
the selected table to the LUT 48.

[0021] In contrast to the prior art, the tables according
to the present invention are built by actually measuring
the over-driving voltages needed for properly driving the
liquid crystal panel within a frame period. The tables in-
clude all the over-driving image data that drives the pix-
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els from any gray scale to another so that the processor
used to extract the brief table is no longer required. Ad-
ditionally, the driving circuit and the driving method of
the present invention is capable of selecting different ta-
bles according to gamma and temperature of the LCD
panel for the LUT.

[0022] Those skilled in the art will readily observe that
numerous modifications and alterations of the device
and method may be made while retaining the teachings
of the invention. Accordingly, the above disclosure
should be construed as limited only by the metes and
bounds of the appended claims.

Claims

1. A driving method of a liquid crystal display (LCD)
(30), the LCD (30) comprising:

an LCD panel (31), the LCD panel (31) com-
prising:

a plurality of scan lines (32);

a plurality of data lines (34); and

a plurality of pixels (36), each pixel (36) be-
ing connected to a corresponding scan line
(32) and a corresponding data line (34),
and each pixel (36) comprising a switching
device (38) connected to the correspond-
ing scan line (32) and the corresponding
data line (34); and

characterized in that:
the driving method comprises:

(a) measuring reaction curves of the pixels
(36) of the LCD panel (31) switched from
any gray scale value to other gray scale
values in a frame period, and generating a
standard table (60) according to the reac-
tion curves measured;

(b) measuring adjustment gray scale val-
ues of any gray scale value for different
gammas;

(c) generating a plurality of tables (52) ac-
cording to the adjustment gray scale val-
ues and the standard table (60);

(d) applying scan voltages to the scan lines
(32);

(e) receiving image data from an image sig-
nal terminal (42);

(f) delaying the image data for a frame pe-
riod in order to generate delayed image da-
ta;

(9) selecting a table (70) from the standard
table (60) and the tables (52) according to
gamma; and
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(h) selecting an image data value from the
selected table (70) according to the current
image data and the delayed image data
and generating a data line voltage accord-
ing to the image data value, applying the
generated data line voltage on a corre-
sponding data line (34).

2. Thedriving method of claim 1 characterized in that
the driving method further comprises:

(i) generating temperature compensation sig-
nals according to temperature of the LCD panel
(31); and

(j) selecting the table (70) from the standard ta-
ble (60) and the tables (52) according to the
gamma and the temperature compensation
signals in step (g).

3. A driving method of a liquid crystal display (LCD)
(30), the LCD (30) comprising:

an LCD panel (31), the LCD panel (31) com-
prising:

a plurality of scan lines (32);

a plurality of data lines (34); and

a plurality of pixels (36), each pixel (36) be-
ing connected to a corresponding scan line
(32) and a corresponding data line (34),
and each pixel (36) comprising a switching
device (38) connected to the correspond-
ing scan line (32) and the corresponding
data line (34);

characterized in that:
the driving method comprises:

(a) applying scan voltages to the scan lines
(32);

(b) receivingimage data from animage sig-
nal terminal (42);

(c) delaying the image data for a frame pe-
riod in order to generate delayed image da-
ta;

(d) selecting a table (70) from the standard
table (60) and the tables (52) according to
gamma; and

(e) selecting an image data value from the
selected table (70) according to the current
image data and the delayed image data,
and generating a data line voltage accord-
ing to the image data value, applying the
generated data line voltage on a corre-
sponding data line (34).

4. The driving method of claim 3 characterized in that
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the driving method further comprises:

(f) measuring reaction curves of the pixels (36)
of the LCD panel (31) switched from any gray
scale value to other gray scale valuesin aframe
period, and generating a standard table (60) ac-
cording to the reaction curves measured.

5. Thedriving method of claim 4 characterized in that
the driving method further comprises:

(g) measuring adjustment gray scale values of
any gray scale value for different gammas;

(h) generating a plurality of tables (52) except
the standard table (60) according to the adjust-
ment gray scale values and the standard table
(60);

6. Thedriving method of claim 3 characterized in that
the driving method further comprises:

(i) generating temperature compensation sig-
nals according to temperature of the LCD panel
(31); and

(j) selecting the table (70) from the standard ta-
ble (60) and the tables (52) according to the
gamma and the temperature compensation
signals in step (d).

7. A driving circuit for driving an LCD (30) , the LCD
(30) comprising:

an LCD panel (31), the liquid crystal panel (31)
comprising:

a plurality of scan lines (32);

a plurality of data lines (34); and

a plurality of pixels (36), each pixel (36) be-
ing connected to a corresponding scan line
(32) and a corresponding data line (34),
and each pixel (36) having a switching de-
vice (38) connected to the corresponding
scan line (32) and the corresponding data
line (34);

characterized in that:
the driving circuit (40) comprises:

a scan line driving circuit for applying scan
voltages to the scan lines (32);

an image signal terminal (42) for receiving
image data;

an image memory (46) for storing the im-
age data and delaying the image data for
a frame period;

a memory (50) for storing a plurality of ta-
bles (52) ;
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a selector (54) for selecting a table (70)
from the plurality of tables (52) according
to gamma;

a look up table (48) for selecting an image
data value from the selected table (70) ac-
cording to the current image data and the
delayed image data; and

adata line driving circuit (56) for generating
a data voltage according to the image data
value and applying the data voltage to a
corresponding data line (34).

8. The driving circuit of claim 7 characterized in that
the driving circuit (40) further comprises a thermal
sensor (58) for sensing temperature of the LCD
panel(31) and generating temperature compensa-
tion signals according to the temperature, and the
selector (54) selecting the table (70) from the plu-
rality of tables (52) stored in the memory (50) ac-
cording to gamma and the temperature compensa-
tion signals.

Amended claims in accordance with Rule 86(2) EPC.

1. A driving method of a liquid crystal display (LCD)
(30), the LCD (30) comprising:

an LCD panel (31), the LCD panel (31) com-
prising:

a plurality of scan lines (32);

a plurality of data lines (34); and

a plurality of pixels (36), each pixel (36) be-
ing connected to a corresponding scan line
(32) and a corresponding data line (34),
and each pixel (36) comprising a switching
device (38) connected to the correspond-
ing scan line (32) and the corresponding
data line (34);

wherein the driving method comprises:

(a) applying scan voltages to the scan lines
(32);

(b) receiving image data from an image signal
terminal (42);

(c) delaying the image data for a frame period
in order to generate delayed image data;
characterized by:

(d) selecting a table (70) from a standard table
(60), which stores overdrive image data (62)
corresponding to different combinations of cur-
rent image data (D8) and delayed image data
(D8'") and which reflects a gamma of 1, and a
plurality of tables (52), which reflect overdrive
image data adjusted to a specific gamma, re-
spectively, according to a specific gamma; and
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(e) selecting an overdrive image data value
from the selected table (70) according to the
current image data actually received at the im-
age signal image data actually received at the
image signal terminal (42) and the delayed im-
age data received one frame period earlier at
the image signal terminal (42), and generating
a data line voltage according to the overdrive
image data value, applying the generated data
line voltage on a corresponding data line (34).

2. The driving method of claim 1 characterized in
that the driving method further comprises:

(f) measuring reaction curves representing the
switching of the pixels (36) of the LCD panel
(31) from any gray scale value to other gray
scale values in a frame period to generate the
standard table (60) according to the reaction
curves measured.

3. The driving method of claim 4 characterized in
that the driving method further comprises:

(g) measuring adjustment gray scale values of
every gray scale value of the pixels (36) for dif-
ferent specific gammas; and

(h) generating the plurality of tables (52) ac-
cording to the adjustment gray scale values and
the standard table (60);

4. The driving method of claim 1 characterized in
that the driving method further comprises:

(i) generating temperature compensation sig-
nals according to temperature of the LCD panel
(31), which compensate the differing of the re-
sponse time of the twisting of the liquid crystal
molecules according to the temperature of the
LCD panel (31); and

(j) selecting the table (70) from the standard ta-
ble (60) and the tables (52) according to the
specific gamma and the temperature compen-
sation signals, in step (d).

5. A driving circuit for driving an LCD (30), the LCD
(30) comprising:

an LCD panel (31), the liquid crystal panel (31)
comprising:

a plurality of scan lines (32);

a plurality of data lines (34); and

a plurality of pixels (36), each pixel (36) be-
ing connected to a corresponding scan line
(32) and a corresponding data line (34),
and each pixel (36) having a switching de-
vice (38) connected to the corresponding
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scan line (32) and the corresponding data
line (34);

wherein the driving circuit (40) comprises:

a scan line driving circuit for applying scan volt-
ages to the scan lines (32);

an image signal terminal (42) for receiving im-
age data; an image memory (46) for storing the
image data and delaying the image data for a
frame period;

a memory (50) for storing a plurality of tables
(52);

characterized by:

a selector (54) for selecting a table (70) from
the plurality of tables (52) according to a spe-
cific gamma;

a look up table (48) for selecting an overdrive
image data value from the selected table (70)
according to current image data actually re-
ceived at the image signal terminal (42) and de-
layed image data received one frame earlier at
the image signal terminal (42); and

a data line driving circuit (56) for generating a
data voltage according to the overdrive image
data value and applying the data voltage to a
corresponding data line (34).

6. The driving circuit of claim 5 characterized in
that the driving circuit (40) further comprises a ther-
mal sensor (58) for sensing temperature of the LCD
panel(31) and generating temperature compensa-
tion signals according to the temperature, and the
selector (54) selecting the table (70) from the plu-
rality of tables (52) stored in the memory (50) ac-
cording to gamma and the temperature compensa-
tion signals, which compensate the differing of the
response time of the twisting of the liquid crystal
molecules according to the temperature of the LCD
panel (31).
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