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LIQUID CRYSTAL DISPLAY DEVICE AND
DRIVING METHOD OF THE SAME

TECHNICAL FIELD

The present invention relates to a liquid crystal display
device and a driving method of the same.

BACKGROUND ART

A liquid crystal display device has been widespread as a
monitor for a PC (Personal Computer) in view of its thinness,
lightness and low power consumption. Recently, as a digital
television becomes prevalent, a liquid crystal panel for a
television which can realize high resolution is increasingly
demanded and display quality close to that of a CRT is
required. In particular, it is known that a response speed of the
liquid crystal display device is slower compared with that of
the CRT, and it is of urgent necessity to improve the response
speed to realize superior moving image performance.

Slowness of a response of a liquid crystal molecule itselfis
first cited as a reason for the slow response speed of the liquid
crystal display device. There is a problem that, at a low
temperature, a low tone or the like, a liquid crystal cannot
respond within one frame period and as a result a blur or an
afterimage occurs in a moving image. It is also known that
since the liquid crystal display device performs display by
using light by a lighting system on a back face and continues
to light during one frame period, the liquid crystal display
device is inferior in the moving image performance compared
with the CRT or a plasma display device, in which pulse
lighting is performed during one frame. The former is called
a hold type display, while the latter is called an impulse type
display. The hold type display is described in Non-patent
Document 1 below.

As a technology to improve the response speed itself of the
liquid crystal display device, there is an already well-known
overdrive technology as shown in FIG. 8. In a normal driving
801 and an overdrive driving 802, response waveforms of
luminances are shown in an upper side while data waveforms
are shown in a lower side. In the normal driving 801, effective
voltages 803 indicate effective voltages of the data waveform
and a response time T2 indicates a response time (time when
luminance ratio is 10% to 90%) of the luminance of one frame
FR1. In the overdrive driving 802, an effective voltage of the
data waveform is increased from that of the normal driving
801 by an increment 804, so that a response time T3 of a
luminance of one frame FR1 is shorter than the response time
T2.

Normally, the liquid crystal is more responsive as an
applied voltage becomes high, and the overdrive driving 802
is a method in which a higher voltage than a data voltage
originally supposed to be applied is applied at a rise time of
the response, so that the response of the liquid crystal is
accelerated and the response speed in a tone with a slow
response speed is improved. In contrast, at a fall time of the
response, the response is accelerated by applying a lower
voltage than the original data voltage.

As for the increment (correction value) 804 of the effective
voltage, there are known a method of determining a correc-
tion value of an “m”th frame by data comparison of the “m”th
frame and an “m-1"th frame, a method of determining a
correction value of an “m-1"th frame by data comparison of
an “m-2"th frame, the “m-1"th frame, and an “m”th frame,
and so on.

However, in the conventional driving, though the response
speed can be improved by applying the higher voltage than
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the original data voltage in a first frame period (1/driving
frequency), the response time can be only improved, at a
maximum, to a degree to about 16 ms equivalent to one frame
period atatime of 60 Hz driving, in a tone in which aresponse
speed of the liquid crystal itself is slow.

Further, in a VA-type liquid crystal panel, there is con-
firmed a phenomenon that alignment disorder of liquid crys-
tal molecules becomes apparent at a time of high voltage
application. As shown in FIG. 9, in a VA method, liquid
crystal molecules 901 vertically aligned at a time of no volt-
age application (black display time) starts to fall by a structure
disposed in a panel or by an electric field direction, as the
voltage is applied. At a maximum applied voltage, the display
becomes white display and liquid crystal molecules 902 and
903 fall to a maximum level. The liquid crystal molecules 902
are liquid crystal molecules of the white display at the normal
time and have a liquid crystal alignment direction 912. The
liquid crystal molecules 903 are liquid crystal molecules of
the white display at a time of abnormal alignment and have a
liquid crystal alignment direction 913. At the time of the
white display, though it is desirable that the liquid crystal
molecules fall in a proper alignment direction, there may
occur a variation in the alignment direction if the liquid crys-
tal molecules fall by a rapid application of a voltage.

FIG. 10 is a graph showing a one-frame overdrive driving
1001 and a two-frame overdrive driving 1002. In the one-
frame overdrive driving 1001, an effective voltage of a data
waveform of only a first frame FR1 is increased by an incre-
ment 1007 by overdrive. In the two-frame overdrive driving
1002, an effective voltage of a data waveform of a first frame
FR1 is increased by an increment 1005 while an absolute
value of an effective voltage of a data waveform of a second
frame FR2 is increased by an increment 1006. In the liquid
crystal molecules 902 of the normal time in FIG. 9, a lumi-
nance 1004 is improved by overdrive of the second frame
FR2. However, in the liquid crystal molecules 903 of the
abnormal alignment time in FIG. 9, a luminance 1003 of a
second frame FR2 is reduced by disorder of the liquid crystal
alignment.

Liquid crystal molecules in a proper alignment direction
maximally contribute to a luminance, but the molecule mis-
aligned from the alignment direction causes deterioration of
the luminance. Though the abnormally aligned liquid crystal
molecule returns to the proper alignment direction with time
by an alignment restriction force in the panel, the luminance
reduction may influence a response waveform of the second
frame FR2. In other words, the luminance reduction also
influences a moving image characteristic and thus, a conver-
sion of the data voltage in the second frame FR2 is required.

In this case, two frames (32 ms) are required in order to
reach an original data voltage level, and this is one of causes
to deteriorate the moving image characteristic.

In Patent Document 1 below, there is disclosed a technol-
ogy to perform overdrive driving for two consecutive frames.
Patent Document 1: Japanese Patent Application Laid-open

No. 2000-231091
Non-patent Document 1: Technical Report of Institute of

Electronics, Information and Communication Engineers,

EID2000-47, p 13-18 (2000-09)

SUMMARY OF THE INVENTION

An object of the present invention is to enable liquid crystal
display in which a response time can be made further shorter
than one frame period and which is superior in moving image
display.
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According to one aspect of the present invention, there is
provided a liquid crystal display device having: a liquid crys-
tal panel including a plurality of gate lines to select a pixel and
a plurality of data lines to supply pixel data; and a data driver
dividing one frame into a plurality of frames, converting
frame data to field data, and supplying the field data to the data
line.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing a circuit configuration
example of a first embodiment;

FIG. 2 is a graph showing a response at a time of frame
division of the first embodiment;

FIG. 3 is a graph showing a two-step response of a second
embodiment;

FIG. 4 is a graph showing a white response at a time of
halftone insertion of the second embodiment;

FIG. 5is a graph showing a previous field low tone value of
the second embodiment;

FIG. 6 is a diagram showing a multiscan concept of a fourth
embodiment;

FIG.7A is adiagram showing a data hold time of the fourth
embodiment;

FIG. 7B is a diagram showing a data hold time of the fourth
embodiment;

FIG. 8 is a graph showing an overdrive technology accord-
ing to a conventional technology;

FIG. 9 is a view showing abnormal alignment of liquid
crystal molecules at a time of high voltage application accord-
ing to the conventional technology; and

FIG. 10 is a graph showing a response waveform at a time
of the abnormal alignment of the liquid crystal molecules
according to the conventional technology.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

First Embodiment

FIG. 1 is a diagram showing a configuration example of a
liquid crystal display device according to a first embodiment
of the present invention. A timing controller 104 includes a
data converter 105 and is able to perform reading and writing
from/to a memory 106. The data converter 105 divides one
frame into a plurality of fields and converts frame data to field
data. A gate driver 102 supplies a gate pulse voltage to a gate
line (scanning line) in a liquid crystal panel 101 per field,
under control of the timing controller 104. The gate line is a
line for selecting a pixel. A data driver 103 supplies a data
voltage to a data line (signal line) in the liquid crystal panel
101 per field, under control of the timing controller 104. The
data line is a line for supplying pixel data. The liquid crystal
panel 101 has a plurality of the gate lines and a plurality of the
data lines crisscrossing each other, and has at a crisscrossing
portion thereof an array substrate having an active element
(TFT: Thin Film Transistor) and a counter substrate on which
at least an ITO is formed. The array substrate and the counter
substrate sandwich a liquid crystal layer therebetween. The
above-described TFT is disposed in each pixel. Part or all of
the TFT is formed of polysilicon. A gate of the TFT is con-
nected to the gate line while a drain of the TFT is connected
to the data line. When a gate pulse is supplied to the gate line,
the TFT corresponding thereto is turned on, so that the pixel
of that TFT can be selected. In the pixel of the selected TFT,
an alignment direction of liquid crystal molecules are deter-
mined in correspondence with the data voltage supplied to the
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data line, a transmission amount of light is determined, and a
tone value of that pixel can be controlled.

FIG. 2 is a graph showing a normal overdrive driving 201
and a one-frame two-division overdrive driving 202. In the
normal overdrive driving 201 and the one-frame two-division
overdrive driving 201, response waveforms of luminances are
shown in an upper side while data waveforms of the data line
are shown in a lower side. Note that “0” of the data waveform
does not mean ground. In the normal overdrive driving 201,
an effective voltage of a data waveform of a first frame FR1
increases by an increment 203.

In the one-frame two-division overdrive driving 202, a first
frame FR1 is divided into a first field FD1 and a second field
FD2 to perform overdrive driving, and overdrive driving ofa
second frame FR2 is not performed. In the first field FD1, the
overdrive driving is performed with an effective voltage of a
data waveform being increased by an increment 204, so that a
response speed of a luminance is increased. In a second field
FD2, an effective voltage of a data waveform is decreased by
adecrement 205. The gate pulse is supplied to the gate line per
field. The data voltage waveform is of an AC type in which
positive and negative signs are reversed per frame. All polari-
ties of the data voltages of “n” (for example, “2”) fields
divided from one frame are the same.

As the present embodiment, it will be considered a case
that one frame period is divided into two fields. A drive circuit
of the liquid crystal display device is provided with the
memory 106 and the data converter 105 to correct the data
voltage, as shown in FIG. 1. The data converter 105 compares
data of a previous frame and a present frame, read a correction
value on a data conversion table of the memory 106 based on
a comparison result, and adds the correction value to a data
signal of the field of the present data, whereby the data is
converted. The converted data goes from the timing controller
104 through the data driver 103 and is applied to the TFT of
the pixel. This conversion is performed to data of two fields in
one frame.

AsinFIG. 2, the converted data of the first field FD1 has an
effect to accelerate the response speed of the liquid crystal to
make the response speed faster, by applying a voltage higher
than an original voltage for a rise of the data waveform,
similarly to in the normal overdrive technology. The con-
verted data of the second field FD2 is applied for the purpose
of' making a pixel voltage having been excessively applied in
the first field FD1 back to a desired pixel voltage. In this
graph, in order to make the voltage back to the desired volt-
age, a voltage slightly lower than the desired voltage is
applied. The data correction of the second field FD2 is also
effective to the above-stated luminance decrease due to the
abnormal alignment of the liquid crystal molecules at the time
of the high voltage application.

Whether to apply the voltage higher or lower than the
desired data voltage to the second field FD2 is determined by
a degree of the above-described luminance reduction due to
the abnormal alignment and a degree of the returning to the
desired data voltage from the high voltage in the first field
FD1. However, as for a response from black (minimum tone
value) to white (maximum tone value), the above-described
application of the voltage higher than the original data voltage
cannot be performed exceptionally, since a white voltage is a
maximum data voltage value that can be outputted.

Though in the normal overdrive driving 201, a response
speed of a halftone response is 16 ms or less, sometimes 16 ms
or more, a response speed of 8 ms or less can be realized for
all tones in the one-frame two-division overdrive driving 202.
Further, by using the converted data also in the second field
FD2, it becomes possible to reach a desired pixel electric
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potential within one frame FR1, so that remedy forabluroran
afterimage in a moving image is realized.

In the above example, the number of the fields in one frame
period is two, and the converted data voltage is applied in each
field. Also ina case of dividing into “n” fields, the data voltage
application is performed by employing the above-described
converted data in all fields. When “n” is large, the pixel
electric potential reaches the desired data electric potential
before the “n”th field, and the converted data may be the same
as the original data, by applying data corrected with the
correction value of the converted data being “0 (zero)” and so
on after the pixel electric potential becomes stable.

Second Embodiment

As a second embodiment of the present invention, a black
and white response will be referred to. As shown in FIG. 3, a
luminance of a frame FR1 changes from black to white by
applying a white data voltage. However, the luminance does
not reach a desired white luminance. In a subsequent frame
FR2, by further applying a white data voltage, the desired
white luminance can be reached.

In the response to black to white, a maximum data voltage
that the white voltage can use is normally employed, and so
the above-described overdrive driving cannot be applied
thereto. Further, in a response in which a difference between
the data voltages is large such as from black to white, liquid
crystal capacitors Clc are different at a black display time and
at a white display time, so that only a voltage lower than the
desired pixel voltage may be able to be applied to the pixel
even if the white voltage is applied.

An electric charge quantity Q of the black display time is
represented by the following formulabased on a liquid crystal
capacitor Clb of the black display time, a storage capacitor
Cs, and a white voltage V. The storage capacitor Cs is con-
nected parallel to the liquid crystal capacitor.

O=(Clb+Cs)V

An electric charge quantity Q' of the white display time is
represented by the following formulabased on a liquid crystal
capacitor Clw of the white display time, the storage capacitor
Cs, and a voltage V' of an end time of the frame FR1.

Q'=(Clw+Cs)V"

Since the liquid crystal capacitor Clb of the black display
time and the liquid crystal capacitor Clw of the white display
time are different and the electric charge quantities Q and Q'
are not the same, only the voltage V' lower than the desired
pixel voltage can be applied to the pixel even if the white
voltage V is applied. In other words, the voltage V' of the end
time of the frame FR1 is lower than the white voltage V.

As a remedial measure for the above, there is a method in
which a ratio of the liquid crystal capacitor is decreased in
relation to a capacitor of the pixel by increasing the storage
capacitor Cs, which is parallelly connected to the liquid crys-
tal capacitor. However, in order to completely eliminate a
two-step response, an unrealistic size of storage capacitor Cs
is required. Further, even when improvement of the lumi-
nance can be expected by applying a voltage higher than the
white voltage (when a T-V curve is not saturated at the white
voltage), the above-described abnormal alignment of the lig-
uid crystals occurs as the higher voltage is applied, and the
improvement in the response is not always obtained.

FIG. 4 shows a driving 401 in which one frame is divided
into two fields in order to improve the response speed of from
black to while display. In this case, at the time of the response
from black to white, the white voltage is divided into two
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fields (one frame) FD1, FD2 and applied to the pixel of the
black display. As a matter of course, even only by the above,
writing of the second field FD2 starts from the luminance
reached in the first field FD1, and thus a capacitor change of
the liquid crystal is small, so that the response speed is
improved due to areduced influence of the two-step response.
Thereby, a response time T on (response time from black to
white), which is about 12 ms in the normal driving, is
improved to be about 7 ms in the one-frame two-division
driving 401.

Further, as in a one-frame two-division driving 402 in FIG.
4, by applying data of a halftone value existing in the first field
FD1 and thereafter applying a white voltage in the second
field FD2, the response speed may be able to be made faster
than in the case of applying the white voltage twice as in the
above-described driving 401. Since the tone value inserted in
the first field FD1 depends on a design of the pixel and a
response characteristic of the liquid crystal, the most appro-
priate tone value should be selected in each panel.

As a result of our experiment, a response time (time of a
luminance ratio of 10% to 90%) T4 in a case that white
voltages (of the same polarity) of 255 tone values are applied
both to the first and second fields FD1, FD2 is 6.97 ms, while
aresponse time T5 in a case that halftone voltages of 208 tone
values are applied in the first field FD1 is 4.97 ms, becoming
shorter.

Frame times of the first field FD1 and the second field FD2
are not required to be exactly halves of the time of one frame
FR1. Rather, a case that a tone value with a changed ratio is
applied to the first frame FD1 may be sometimes more effec-
tive for the response speed. In other words, as for times of “n”
fields divided from one frame, at least one field time can be
different from other field times.

However, in the case of the above-described driving 402,
there occurs a problem that though the response speed itself’is
improved as a result of a steep incline of the luminance
waveform after the response starts, a rise 403 of the response
is slowed by applying the tone value smaller than the white
voltage in the first field FD1 (the response of the liquid crystal
has a faster rise as the voltage becomes high). This corre-
sponds to a prolonged black display time from a previous
frame, and it is confirmed that, if a black letter is displayed as
a moving image on a white background, for example, a letter
width becomes broader than normal. In other words, moving
image performance is influenced.

As ameasure to cope with this problem, it is considered to
perform atone insertion of a low tone value in the second field
of the previous frame in order for a high-speed rise of the
above-described response waveform in the first field. FIG. 5is
a graph showing a data waveform and a response waveform of
the luminance in a “k-1"th frame FRk-1 and a “k”th frame
FRk. When a data voltage waveform of a fine line is applied,
a luminance response waveform of a broken line is formed.
When a data voltage waveform of a heavy line is applied, a
luminance response waveform of a solid line is formed. The
data voltage waveform is of an AC type, in which positive and
negative signals are reversed per frame.

In a case that it is presumed that a white display is per-
formed in the “k”’th frame FRk and that a present field (a first
filed of the “k’th frame FRK) is an “a”th field, when frame
data in an “a-2"th field FDa-2 and an “a-1"th field FDa-1 is
compared with frame data in the “a”th field FDa, and if the
“a-1"th field FDa-1 and the “a-2" field FDa-2 are of black
display, a predetermined conversion is performed to the data
of the “a-1"th field FDa-1. On this occasion, a conversion
method should be determined so that an absolute value of the
data of the “a—1"th field FDa-1 is equal to or smaller than an
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absolute value voltage of a tone value of a luminance of 10%
of an ultimate luminance in the “k”th frame FRk and so that
a voltage higher than an absolute value voltage of black
(minimum tone value) is selected. Here, it is supposed a case
that one frame is divided into two fields.

Even if a tone value exceeding 10% cited above is selected,
the effect in the response speed may be brought about. How-
ever, the luminance already exceeds 10% of the ultimate
luminance of the “k”th frame FRk when the “a-1"th field
FDa-1 and/or the “a”th field FDa start(s), so that a white
afterimage tends to occur in a moving image, having an
adverse effect.

As a result of employing the above method, the response
speed is improved due to a quick rise from the beginning of
the “a”th field FDa and the data voltage higher than the black
(minimum tone value) voltage is applied in the “a—1"th field
FDa-1, so that a direction is given to an alignment of liquid
crystals, whereby an effect is brought about also on suppress-
ing a luminance decrease due to disorder of the alignment at
atime of application of a high voltage in the “k”’th frame FRk.

Third Embodiment

When the black and white response in the above-described
second embodiment is performed, in a case of a moving
image in which only one color among RGB (red, green, blue),
for example, has a black and white (two value) response and
the other two colors has normal halftone responses, a
response waveform of only the color having the black and
white (two value) response rises from the beginning of the
field, sometimes causing a large difference from the other
colors in the response waveform. As a result, a colored blur or
afterimage may occur.

In a third embodiment of the present invention, in order to
cope with the above problem, a driving is performed so that
there is applied for every response a tone value voltage to be
10% in a luminance of a present frame in the final field of the
previous frame of the second embodiment.

By the above driving, response speeds not only in black and
white but also in halftone are improved. Further, it is effective
since an effect to a pixel electric potential of the previous
frame can be made smaller as the number of field division
becomes large, and since mostly dark tone values are inserted,
an improvement effect can be obtained in a blur of a moving
image by a hold type display.

However, in this case, since it is desirable that the response
is completed at an earliest possible step in one field, combi-
nation use with a liquid crystal capable of coping with a
high-speed response is necessary. Further, if one frame is
divided into two fields, a half of the one frame has mostly a
black luminance, and so a measure for reduction of the lumi-
nance is also required.

Fourth Embodiment

If one frame is divided into two fields, a writing time to a
pixel is also reduced. When a 60 Hz driving is performed, a
gate pulse time is 1/60/768=21.7 ps in a normal driving in a
resolution of XGA, while a gate pulse time is 10.9 ps, being a
halfofthe above, if one frame is divided into two fields. A gate
pulse is applied to a gate line per field. It is obvious thatif one
frame is divided into “n” fields, the writing time becomes
further shorter.

What becomes a problem then is writing ability of a TFT.
Though a reason for dividing one frame into two fields is to
improve a response speed, if writing is insufficient, the
improvement of the response speed is not possible and even a
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difference in driving ability due to a liquid crystal panel
environment cannot be covered, leading to poor reliability.

Thus, as a method of securing the writing ability while
performing field division to improve the response speed, a
multiscan driving of a gate is performed.

FIG. 6 is a diagram showing a normal driving 601 and a
multiscan driving 602. An arrow 603 indicates a time axis. In
the normal driving 601, one gate pulse is supplied per one gate
line. In contrast, in the multiscan driving 602, two gate pulses
of a prewriting and a writing are supplied per one gate line in
every field. It is a method, for example, in which a gate pulse
605 for a prewriting of a gate line of a “n”th line is provided
when a pulse 604 for writing a gate line of an “n-2"th line is
applied, and both are written simultaneously. Thereby, by
performing two writings of the gate pulse 605 for the prewrit-
ing and the gate pulse 606 for the writing, the writing of the
“n”th line compensates the lack of the writing ability of the
TFT. As a matter of course, the prewriting is not limited to
one, and two or more prewritings are possible if the “n”th line
is written at a time of a writing of an “n-(even number)”’th
gate line.

A reason why the prewriting is performed even-number
lines before the “n”th line is to match polarizations of the
pixels to which writing is performed. In this case, there is
considered a dot inversion driving in which data voltage
polarizations are alternately reversed in a direction of pixel
alignment. The same thing holds for a horizontal line inver-
sion.

What is a problem then is a data hold time. As shown in
FIG. 7A, a data hold time T1 is a time difference between rise
times of a data pulse DP and a gate pulse GP, and is usually set
to be about 2 to 3 ms with distortion of a waveform of the gate
pulse GP being considered. The gate pulse GP is a pulse
applied to the gate line, while the data pulse DP is a pulse
applied to the data line. It is usual that the gate pulse GP rises
first. By the multiscan driving 602, the prewriting is per-
formed in the pixel of the “n”th line and the voltage is held
until a writing of the “n”th line. The data pulse DP has a
negative data voltage 701 of an “n-1"th line and a positive
data voltage 702 of the “n”th line. When the gate pulse GP
rises at the time of the writing of the “n”th line, the data 701
with the reverse polarization of the “n—1"th line is written, so
that in the data pulse DP the prewritten voltage is reduced.

In order to prevent the above problem, it is effective to
make the data hold time T1 be practically zero. In other
words, as shown in FIG. 7B, there is employed a method in
which a gate pulse 703 during the data hold time T1 from the
rise of the gate pulse GP to the rise of the data pulse DP is
deleted. The gate pulse GP rises simultaneously with the data
pulse DP. Thereby, a writing of the data with the reverse
polarizations does not occur, and by securing a data hold time
of a fall time of the gate pulse GP, it is possible to cope with
the gate pulse waveform distortion. Besides, a two-field divi-
sion driving in which writing ability can be sufficiently kept
can be realized, so that improvement of the response speed
becomes possible.

As stated above, according to the first to fourth embodi-
ments, by dividing one frame into “n” fields and applying a
data voltage having undergone a predetermined conversion in
all fields, a response within 1/n frame period time can be
realized.

By divining one frame period into “n” fields and using
converted data for data voltages of all fields, it becomes
possible to provide a liquid crystal display device which is not
only improved in a response speed but also is superior in a
moving image characteristic.
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The present embodiments are to be considered in all
respects as illustrative and o restrictive, and all changes which
come within the meaning and range of equivalency of the
claims are therefore intended to be embraced therein. The
invention may be embodied in other specific forms without
departing from the spirit or essential characteristics thereof.

INDUSTRIAL APPLICABILITY

By dividing one frame into a plurality of fields to perform
display, a response speed is increased and superior moving
image display can be performed.
What is claimed is:
1. A liquid crystal display device comprising:
a liquid crystal panel including a plurality of gate lines to
select a pixel and a plurality of data lines to supply pixel
data;
a drive circuit dividing one frame into a plurality of fields,
converting frame data to field data and
a data driver supplying the field data to the data line,
wherein
said drive circuit generates data of each field of an
“m~-17th frame based on data of an “m”th frame and
the “m-1"th frame, and

wherein a data absolute value voltage of a final field of
the “m-1"th frame is higher than a minimum tone
value absolute value voltage and equal to or lower
than an absolute value voltage for a luminance of 10%
of an ultimate luminance of the “m”th frame.

2. The liquid crystal display device according to claim 1,

wherein said drive circuit generates data of each field of an
“m”th frame based on data of the “m”th frame and an
“m-1"th frame.

3. The liquid crystal display device according to claim 1,

wherein all voltage polarizations of the data of “n” fields
divided from the one frame are the same.

4. The liquid crystal display device according to claim 1,

wherein at least one field time among times of the “n” fields
divided from the one frame is different from the other
field times.

5. The liquid crystal display device according to claim 1,

further comprising

a gate driver dividing one frame into a plurality of fields
and supplying a gate pulse to the gate line,

wherein a plurality of the gate pulses are supplied to each
gate line per field.

6. The liquid crystal display device according to claim S,

wherein the gate pulse and the pixel data rise simulta-
neously.

7. The liquid crystal display device according to claim 1,

wherein said liquid crystal panel includes an active element
provided on a crisscrossing portion of the gate line and
the data line, and part or all of the active element is
formed of polysilicon.

8. The liquid crystal display device according to claim 1,

wherein said drive circuit includes a timing controller.
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9. The liquid crystal display device according to claim 8,
wherein said drive circuit further includes a data converter.

10. The liquid crystal display device according to claim 9,
wherein said drive circuit further includes a memory.

11. A driving method of a liquid crystal display device
having a liquid crystal panel including a plurality of gate lines
to select a pixel and a plurality of data lines to supply pixel
data, the driving method of the liquid crystal display device
comprising;

a data supply step of dividing one frame into a plurality of
fields, converting frame data into field data and supply-
ing the field data to the data line, wherein said data
supply step generates data of each field of an “m-1"th
frame based on data of an “m”th frame and the “m-1"th
frame, and a data absolute value voltage of a final field of
the “m~-1"th frame is higher than a minimum tone value
absolute value voltage and equal to or lower than an
absolute value voltage for a luminance of 10% of an
ultimate luminance of the “m”th frame.

12. The driving method of the liquid crystal display device
according to claim 11,

wherein said data supply step generates data of each field of
an “m”th frame based on data of the “m”th frame and an
“m-1"th frame.

13. The driving method of the liquid crystal display device
accordingto claim 11, wherein all voltage polarizations of the
data of “n” fields divided from the one frame are the same.

14. The driving method of the liquid crystal display device
according to claim 11,

wherein at least one field time among times of the “n” fields
divided from the one frame is different from the other
field times.

15. The driving method of the liquid crystal display device
according to claim 11, further comprising

a gate pulse supply step dividing one frame into a plurality
of fields and supplying a gate pulse to the gate line,

wherein a plurality of gate pulses are supplied to each gate
line per field.

16. The driving method of the liquid crystal display device
according to claim 15,

wherein the gate pulse and the pixel data rise simulta-
neously.

17. The driving method of the liquid crystal display device
according to claim 11,

wherein the liquid crystal panel includes an active element
provided on an crisscrossing portion of the gate line and
the data line, and part or all of the active element is
formed of polysilicon.
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