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LIQUID CRYSTAL DISPLAY AND DRIVING
METHOD THEREOF

[0001] This application claims the benefit of the Korean
Patent Applications No. P2006-058069 and P2006-058083
filed on Jun. 27, 2006 which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This invention relates to a liquid crystal display,
and more particularly to a liquid crystal display and a driving
method thereof wherein a frame can be driven by multiply-
ing a frame frequency while keeping the brightness identical
to brightness for the non-multiplied frame driving.

[0004] 2. Description of the Related Art

[0005] Generally, a liquid crystal display (LCD) controls
light transmittance of liquid crystal cells in accordance with
video signals to thereby display a picture. An active matrix
type of liquid crystal display device having a switching
device provided for each liquid crystal cell is advantageous
for displaying a moving picture because it permits an active
control of the switching device. The switching device used
for the active matrix liquid crystal display device is gener-
ally a thin film transistor (TFT) as illustrated in FIG. 1.
[0006] Referring to FIG. 1, the active matrix LCD con-
verts a digital input data into an analog data voltage on the
basis of a gamma reference voltage to supply it to a data line
DL and, at the same time, supplies a scanning pulse to a gate
line GL to thereby charge a liquid crystal cell Cle.

[0007] A gate electrode of the TFT is connected to the gate
line GL while a source electrode of the TFT thereof is
connected to the data line DL. Further, a drain electrode of
the TFT is connected to a pixel electrode of the liquid crystal
cell Cle and to one electrode of a storage capacitor Cst.
[0008] A common electrode of the liquid crystal cell Cle
is supplied with a common voltage Vcom.

[0009] The storage capacitor Cst functions to charge a data
voltage fed from the data line DL when the TFT is turned on,
thereby constantly maintaining a voltage at the liquid crystal
cell Cle.

[0010] If the scanning pulse is applied to the gate line GL,
then the TFT is turned on to provide a channel between the
source electrode and the drain electrode, thereby supplying
a voltage on the data line DL to the pixel electrode of the
liquid crystal cell Clc. At this time, liquid crystal molecules
of the liquid crystal cell has an alignment changed by an
electric field between the pixel electrode and the common
electrode to thereby modulate an incident light.

[0011] A configuration of the related art LCD including
pixels having the above-mentioned structure will be
described with reference to FIG. 2.

[0012] FIG. 2 is a block diagram illustrating a configura-
tion of a general liquid crystal display device.

[0013] Referring to FIG. 2, a general liquid crystal display
device 100 includes a liquid crystal display panel 110
provided with a plurality of thin film transistors (TFT) at
crossing points of data lines DL1 to DLm and gate lines GL.1
to GLn for driving the liquid crystal cells Cle, a data driver
120 for supplying a data to the data lines DL1 to DLm of the
liquid crystal display panel 110, a gate driver 130 for
supplying a scanning pulse to the gate lines GL1 to GLn of
the liquid crystal display panel 110, a gamma reference
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voltage generator 140 for generating a gamma reference
voltage to supply it to the data driver 120, a backlight
assembly 150 for irradiating a light onto the liquid crystal
display panel 110, an inverter 160 for applying an alternating
current voltage and a current to the backlight assembly 160,
a common voltage generator 170 for generating a common
voltage Vcom to supply to the common electrode of the
liquid crystal cell Cle of the liquid crystal display panel 110,
a gate driving voltage generator 180 for generating a gate
high voltage VGH and a gate low voltage VGL to supply
them to the gate driver 130, and a timing controller 190 for
controlling the data driver 120 and the gate driver 130.
[0014] The liquid crystal display panel 110 has a liquid
crystal between two glass substrates. On the lower glass
substrate of the liquid crystal display panel 110, the data
lines DL1 to DLm and the gate lines GL1 to GLn perpen-
dicularly cross each other. Each crossing of the data lines
DL1 to DLm and the gate lines GL1 to GLn is provided with
the TFT. The TFT supplies a data on the data lines DL1 to
DLm to the liquid crystal cell Clc in response to the scanning
pulse. The gate electrode of the TFT is connected to the gate
lines GL1 to GLn, while the source electrode thereof is
connected to the data line DL1 to DLm. Further, the drain
electrode of the TFT is connected to the pixel electrode of
the liquid crystal cell Clc and to the storage capacitor Cst.
[0015] The TFT is turned on in response to the scanning
pulse applied, via the gate lines GL1 to GLn, to the gate
terminal thereof. Upon turning-on of the TFT, video data on
the data lines DL1 to DLm is supplied to the pixel electrode
of the liquid crystal cell Cle.

[0016] The data driver 120 supplies data to the data lines
DL1 to DLm in response to a data driving control signal
DDC from the timing controller 190. Further, the data driver
120 samples and latches a digital video data RGB fed from
the timing controller 190, and then converts it into an analog
data voltage capable of expressing a gray scale level at the
liquid crystal cell Clc of the liquid crystal display panel 110
on a basis of a gamma reference voltage from the gamma
reference voltage generator 140, thereby supplying it the
data lines DL1 to DLm.

[0017] The gate driver 130 sequentially generates a scan-
ning pulse, that is, a gate pulse, in response to a gate driving
control signal GDC and a gate shift clock GSC from the
timing controller 190 to supply them to the gate lines GL1
to GLn. At this time, the gate driver 130 determines a high
level voltage and a low level voltage of the scanning pulse
in accordance with the gate high voltage VGH and the gate
low voltage VGL from the gate driving voltage generator
180.

[0018] The gamma reference voltage generator 140
receives a high-level supply voltage VDD to generate a
positive gamma reference voltage and a negative gamma
reference voltage and output them to the data driver 120.
[0019] The backlight assembly 150 is provided at the rear
side of the liquid crystal display panel 110, and is energized
by an alternating current voltage and a current supplied to
the inverter 160 to irradiate light onto each pixel of the liquid
crystal display panel 110.

[0020] The inverter 160 converts a rectangular wave into
a triangular wave signal and then compares the triangular
wave signal with a direct current power voltage Vcc sup-
plied from said system, thereby generating a burst dimming
signal proportional to a result of the comparison. If the burst
dimming signal determines in accordance with the rectan-
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gular wave signal at the interior of the inverter 160, then a
driving integrated circuit (IC), as not illustrated, for con-
trolling a generation of the AC voltage and current within the
inverter 160 controls a generation of AC voltage and current
supplied to the backlight assembly 150 in response to the
burst dimming signal.

[0021] The common voltage generator 170 receives a
high-level power voltage VDD to generate a common volt-
age Vcom and supplies it to the common electrode of the
liquid crystal cell Clc provided at each pixel of the liquid
crystal display panel 110.

[0022] The gate driving voltage generator 180 is supplied
with a high-level power voltage VDD to generate the gate
high voltage VGH and the gate low voltage VGL, and
supplies them to the data driver 130. Herein, the gate driving
voltage generator 180 generates a gate high voltage VGH
more than a threshold voltage of the TFT provided at each
pixel of the liquid crystal display panel 110 and a gate low
voltage VGL less then the threshold voltage of the TFT. The
gate high voltage VGH and the gate low voltage VGL
generated in this manner are used for determining a high
level voltage and a low level voltage of the scanning pulse
generated by the gate driver 130, respectively.

[0023] The timing controller 190 supplies a digital video
data RGB from a digital video card (not shown) to the data
driver 120 and, at the same time, generates a data driving
control signal DCC and a gate driving control signal GDC
using horizontal/vertical synchronizing signals H and V in
response to a clock signal CLK to supply them to the data
driver 120 and the gate driver 130, respectively. The data
driving control signal DDC includes a source shift clock
SSC, a source start pulse SSP, a polarity control signal POL
and a source output enable signal SOE, etc. The gate driving
control signal GDC includes a gate start pulse GSP and a
gate output enable signal GOE, etc.

[0024] The liquid crystal display device 100 having the
above-mentioned configuration and function is typically
driven with a frequency of 60 Hz. However, there have been
recently developed a technique of driving the liquid crystal
display device 100 with a frequency of 120 Hz in order to
eliminate a stain at the moving picture.

[0025] When the liquid crystal display device 100 is
driven with 120 Hz, a gray data conversion is carried out,
while allowing an average brightness of two frames to
equally keep a brightness of one frame when the liquid
crystal display device 100 is driven with 60 Hz. In this case,
there is raised a disadvantage in that, because a high gray
and a low gray is alternately displayed on the screen, a
flicker can be viewed by human eyes.

SUMMARY OF THE INVENTION

[0026] Accordingly the present invention is directed to a
liquid crystal display and driving method thereof that sub-
stantially obviates one or more of the limitations or prob-
lems of the related art.

[0027] Accordingly, it is an advantage of the present
invention to provide a liquid crystal display and a driving
method thereof wherein a frame can be driven by multiply-
ing a frame frequency while keeping the brightness substan-
tially the same as brightness for the non-multiplied frame
driving.

[0028] Another advantage of the present invention is to
provide a liquid crystal display and a driving method thereof
that are capable of continuously driving the same still image
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frames within a certain time without converting gray level
values of the still image frames during the multiplication of
frame frequency.

[0029] Yet another advantage of the present invention is to
provide a liquid crystal display and a driving method thereof
that are capable of continuously driving the same still image
frames within a certain time without converting gray level
values of the still image frames during the multiplication of
frame frequency, whereby minimizing a flicker occurring at
the still image frame due to the multiplication of frame
frequency.

[0030] Yet another advantage of the present invention is to
provide a liquid crystal display and a driving method thereof
that are capable of converting only a gray level value of a
pixel positioned at an edge area where a motion blur is
generated during the multiplication of frame frequency.
[0031] Yet another advantage of the present invention is to
provide a liquid crystal display and a driving method thereof
that are capable of converting only a gray level value of a
pixel positioned at an edge area where a motion blur is
generated during the multiplication of frame frequency,
whereby reducing a brightness difference at the entire field
caused by a gray level data insertion.

[0032] Yet another advantage of the present invention is to
provide a liquid crystal display and a driving method thereof
that are capable of reducing a brightness difference at the
entire field caused by the frame frequency multiplication and
the gray level data insertion, thereby reducing a motion blur
caused by the brightness difference and a flicker.

[0033] In order to achieve these and other advantages of
the invention, a liquid crystal display device includes frame
processing means for multiplying a frame frequency of an
inputted current frame to generate a multiplied odd-num-
bered frame and a multiplied even-numbered frame, and for
outputting a multiplied odd-numbered still image frame and
a multiplied even-numbered still image frame without any
conversion of gray level values when the current frame is a
still image frame while outputting a multiplied odd-num-
bered dynamic image frame and a multiplied even-num-
bered dynamic image frame with converted gray level
values when the current frame is a dynamic image frame;
timing controlling means for controlling a driving timing of
the odd-numbered still image frame and the even-numbered
still image frame multiplied by said frame processing means
or controlling a driving timing of the odd-numbered
dynamic image frame and the even-numbered dynamic
image frame having gray level values multiplied and con-
verted by said frame processing means; and data driving
means for substantially continuously driving the odd-num-
bered still image frame and the even-numbered still image
frame multiplied by said frame processing means within a
certain time with respect to a liquid crystal display panel or
substantially continuously driving the odd-numbered
dynamic image frame and the even-numbered dynamic
image frame having gray level values multiplied and con-
verted by said frame processing means within a certain time
with respect to the liquid crystal display panel under control
of said timing control means.

[0034] In another aspect of the present invention, a liquid
crystal display device includes frequency converting means
for multiplying a frame frequency of an inputted current
frame to continuously output a multiplied odd-numbered
frame and a multiplied even-numbered frame; frame dis-
criminating means for determining whether the current
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frame is a still image frame or a dynamic image frame to
generate a first selection signal or a second selection signal
in accordance with the determined result; gray level con-
verting means for converting gray level values of pixels at
the multiplied odd-numbered frame and the multiplied even-
numbered frame; and selecting means for substantially con-
tinuously outputting the multiplied odd-numbered still
image frame and the multiplied even-numbered still image
frame in response to said first selection signal or substan-
tially continuously outputting the odd-numbered dynamic
image frame and the multiplied even-numbered dynamic
image frame having gray levels converted by the gray level
converting means in response to said second selection
signal.

[0035] In another aspect of the present invention, a
method of driving a liquid crystal display device includes
the steps of (A) if a current frame is inputted in such a state
that a previous frame has been stored, multiplying a first
frame frequency into a second frame frequency to generate
the same still image frames or the same dynamic image
frames driven substantially continuously within a certain
time; (B) converting gray level values of pixels at the
generated frames to be driven with said second frame
frequency; (C) determining whether the current frame is a
still image frame or a dynamic image frame with the aid of
said previous frame to generate a first selection signal or a
second selection signal in accordance with the determined
result; and (D) substantially continuously outputting the
generated still image frames in response to said first selec-
tion signal and substantially continuously outputting the
dynamic image frames having the converted gray levels in
response to said second selection signal.

[0036] In another aspect of the present invention, a liquid
crystal display device, includes frequency converting means
for multiplying a frame frequency of an inputted current
frame to continuously outputting a multiplied odd-numbered
frame and a multiplied even-numbered frame within a
certain time; edge detecting means for detecting an edge
area at which a motion blur occurs from the multiplied
odd-numbered frame and the multiplied even-numbered
frame; and gray level converting means for converting gray
levels of pixels positioned at the detected edge area of pixels
at said multiplied odd-numbered frame into high gray levels
and, at the same time, converting gray levels of pixels
positioned at the detected edge area of pixels at said mul-
tiplied even-numbered frame into low gray levels.

[0037] In another aspect of the present invention, a
method of driving a liquid crystal display device, includes
the steps of (A) multiplying a first frame frequency of an
inputted current frame into a second frame frequency to
generate a multiplied odd-numbered frame and a multiplied
even-numbered frame; (B) detecting an edge area at which
a motion blur occurs from the multiplied odd-numbered
frame and the multiplied even-numbered frame; and (C)
converting gray levels of pixels positioned at the detected
edge area of pixels at said multiplied odd-numbered frame
into high gray levels and converting gray levels of pixels
positioned at the detected edge area of pixels at said mul-
tiplied even-numbered frame, into low gray levels.

[0038] In another aspect of the present invention, a liquid
crystal display device, includes a frame processor for mul-
tiplying a frame frequency of an inputted current frame to
generate a multiplied odd-numbered frame and a multiplied
even-numbered frame, and for outputting a multiplied odd-
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numbered still image frame and a multiplied even-numbered
still image frame without conversion of gray level values
when the current frame is a still image frame while output-
ting pixels positioned at an edge area at a multiplied odd-
numbered dynamic image frame and a multiplied even-
numbered dynamic image frame with conversion of gray
level values when the current frame is a dynamic image
frame; a timing controller for controlling a driving timing of
the odd-numbered frame and the even-numbered frame
multiplied by said frame processor; and a data driver for
continuously driving the odd-numbered frame and the even-
numbered frame multiplied by said frame processor within
a certain time with respect to a liquid crystal display panel
under control of said timing controller.

[0039] Inanotheraspect of the present invention, a driving
apparatus for a liquid crystal display device includes a frame
processor for multiplying a frame frequency of an inputted
current frame to continuously output a multiplied odd-
numbered frame and a multiplied even-numbered frame
within a certain time; a frame discriminator for determining
whether said current frame is a still image frame or a
dynamic image frame; an edge detector for detecting an
edge area at which a motion blur occurs from the multiplied
odd-numbered frame and the multiplied even-numbered
frame; a gray level converter for converting gray level
values of pixels positioned at the detected edge area at the
multiplied odd-numbered frame and the multiplied even-
numbered frame; and a multiplexer for continuously out-
putting the odd-numbered still image frame and the even-
numbered still image frame multiplied by the frequency
converter and continuously outputting the multiplied odd-
numbered dynamic image frame and the multiplied even-
numbered dynamic image frame having gray level values
converted by the gray level converter in accordance with the
determined result of the frame discriminator.

[0040] In another aspect of the present invention, a
method of driving a liquid crystal display device includes
the steps of: (A) multiplying a frame frequency of an
inputted current frame to generate a multiplied odd-num-
bered frame and a multiplied even-numbered frame; (B)
determining whether said current frame is a still image
frame or a dynamic image frame; (C) detecting an edge area
at which a motion blur occurs from the multiplied odd-
numbered frame and the multiplied even-numbered frame;
(D) converting gray level values of pixels positioned at the
detected edge area at the multiplied odd-numbered frame
and the multiplied even-numbered frame; and (E) continu-
ously ourputting the multiplied odd-numbered still image
frame and the multiplied even-numbered still image frame
or continuously outputting the multiplied odd-numbered
dynamic image frame and the multiplied even-numbered
dynamic image frame having the converted gray level values
in accordance with the determined result.

[0041] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
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illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0043] In the drawings:

[0044] FIG. 1 is an equivalent circuit diagram of a pixel
provided at a general liquid crystal display device;

[0045] FIG. 2 is a block diagram illustrating a configura-
tion of a related art liquid crystal display device;

[0046] FIG. 3 is a block diagram illustrating a configura-
tion of a liquid crystal display device according to an
embodiment of the present invention;

[0047] FIG. 4 is a block diagram of the frame processor
illustrated in FIG. 3;

[0048] FIG. 5 is gray level conversion characteristic dia-
grams in the liquid crystal display device according to the
embodiment of the present invention;

[0049] FIG. 6 is gray level characteristic diagrams of a still
image frame in the liquid crystal display device according to
the embodiment of the present invention;

[0050] FIG. 7 is a block diagram of the frequency con-
verter illustrated in FIG. 4;

[0051] FIG. 8 is a block diagram of the frame discrimi-
nator illustrated in FIG. 4;

[0052] FIG. 9 is a block diagram of the gray level con-
verter illustrated in FIG. 4;

[0053] FIG. 10 is a flow chart for explaining a method of
driving the liquid crystal display device according to the
embodiment of the present invention;

[0054] FIG. 11 is a detailed flow chart for illustrating the
frame frequency conversion procedure in FIG. 10;

[0055] FIG. 12 is a detailed flow chart for illustrating a
gray level value converison procedure of the frames in FIG.
10;

[0056] FIG. 13 is a detailed flow chart for illustrating a
selection signal generation procedure in FIG. 10;

[0057] FIG. 14 is a block diagram illustrating a configu-
ration of a liquid crystal display device according to another
embodiment of the present invention,

[0058] FIG. 15 is a block diagram of the frame processor
llustrated in FIG. 14;

[0059] FIG. 16A and FIG. 16B are gray level conversion
characteristic diagrams made by the gray level converter
llustrated in FIG. 15;

[0060] FIG. 17 is a block diagram of the frequency con-
verter illustrated in FIG. 15;

[0061] FIG. 18 is a block diagram of the edge detector
llustrated in FIG. 15;

[0062] FIG. 19 illustrates an alignment of the pixels in the
liquid crystal display device according to another embodi-
ment of the present invention;

[0063] FIG. 20A is a gray level characteristic diagram of
pixels at a frame inputted to the liquid crystal display device
according to another embodiment of the present invention;
[0064] FIG. 20B is a gray level characteristic diagram of
pixels at a frame filtered by the low pass filter illustrated in
FIG. 18;

[0065] FIG. 21A illustrates an edge detecting method of
the edge detector illustrated in FIG. 18;

[0066] FIG. 21B illustrates an edge characteristic detected
by the edge detector illustrated in FIG. 18;

[0067] FIG. 22 is a block diagram of the gray level
converter illustrated in FIG. 15;
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[0068] FIG. 23 is a flow chart for explaining a method of
driving the liquid crystal display device according to another
embodiment of the present invention;

[0069] FIG. 24 is a detailed flow chart for illustrating the
frame frequency conversion procedure in FIG. 23;

[0070] FIG. 25 is a detailed flow chart for illustrating the
edge detection procedure in FIG. 23; and

[0071] FIG. 26 is a detailed flow chart for illustrating the
gray level conversion procedure in FIG. 23.

[0072] FIG. 27 is a block diagram showing a configuration
of a liquid crystal display device according to still another
embodiment of the present invention; and

[0073] FIG. 28 is a block diagram of the frame processor
shown in FIG. 27.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENT

[0074] Reference will now be made in detail to an embodi-
ment of the present invention, example of which is illus-
trated in the accompanying drawings.

[0075] FIG. 3 shows a configuration of a liquid crystal
display device according to an embodiment of the present
invention.

[0076] For the sake of understanding, it is assumed that the
liquid crystal display device 200 of FIG. 3 includes a gamma
reference voltage generator 140, a backlight assembly 150,
an inverter 160, a common voltage generator 170 and a gate
driving voltage generator 180 similar to the liquid crystal
display device 100 as illustrated in FIG. 2. However, these
elements are not illustrated in the figure for the sake of
explanation convenience.

[0077] Referring to FIG. 3, the liquid crystal display
device 200 includes a frame processor 210 for multiplying
a frame frequency of an inputted current frame to generate
a multiplied odd-numbered frame and a multiplied even-
numbered frame; for outputting a multiplied odd-numbered
still image frame and a multiplied even-numbered still
image frame with no conversion of a gray level value when
the current frame is a still image frame; and for converting
gray level values of pixels at a multiplied odd-numbered
dynamic image frame and a multiplied even-numbered
dynamic image frame to output them, a timing controller
220 for controlling a driving timing of the odd-numbered
frame and the even-numbered frame multiplied by the frame
processor 210, a data driver 230 for continuously driving the
odd-numbered frame and the even-numbered frame multi-
plied by the frame processor 210 within a certain time in
response to a frame driving control signal from the timing
controller 220, and a gate driver 240 for sequentially gen-
erating a scanning pulse in response to a gate driving control
signal from the timing controller 220 to apply them to gate
lines GL1 to GLn.

[0078] The frame processor 210 multiplies a frame fre-
quency of the current frame inputted from a system to
generate the same frames continuously driven within a
certain time, and determines whether the current frame is a
still image frame or a dynamic image frame to selectively
generate a first selection signal or a second selection signal
in accordance with the determined result. Herein, the frame
processor 210 generates the first selection signal for indi-
cating an output of the still image frame when the current
frame is a still image frame while generating the second
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selection signal for indicating an output of the dynamic
image frame when the current frame is a dynamic image
frame.

[0079] Further, the frame processor 210 converts gray
level values of pixels at the multiplied odd-numbered frame
and the multiplied even-numbered frame. After the gray
level values are converted, the frame processor 210 con-
tinuously outputs the multiplied odd-numbered still image
frame and the multiplied even-numbered still image frame to
the timing controller 220 in response to the first selection
signal, or continuously outputs the odd-numbered dynamic
image frame and the even-numbered dynamic image frame
having the multiplied and converted gray level values to the
timing controller 220 in response to the second selection
signal.

[0080] When the current frame is a still image frame, the
timing controller 220 continuously outputs the odd-num-
bered still image frame and the even-numbered still image
frame multiplied by the frame processor 210 to the data
driver 220 within a certain time and, at the same time,
applies a frame driving control signal FCS to the data driver
220 to control a frame driving timing of the data driver 220.
On the other hand, when the current frame is a dynamic
image frame, the timing controller 220 continuously outputs
the odd-numbered still image frame and the even-numbered
still image frame having gray level values multiplied and
converted by the frame processor 210 within a certain time
and, at the same time, applies the frame driving signal FCS
to the data driver 230 to control a frame driving timing of the
data driver 230.

[0081] Further, the timing controller 220 generates a data
driving control signal DDC and a gate driving control signal
GDC with the aid of horizontal/vertical synchronizing sig-
nals H and V (not shown) from the system in response to a
clock signal CLK (not shown) from the system to apply
them to the data driver 230 and the gate driver 240,
respectively. Herein, the data driving control signal DDC
includes a source shift clock SSC, a source start pulse SSP,
a polarity control signal POL and a source output enable
signal SOE, etc. The gate driving control signal GDC
includes a gate start pulse GSP and a gate output enable
signal GOE, etc.

[0082] The data driver 230 continuously drives the odd-
numbered dynamic image frame and the even-numbered
dynamic image frame having gray level values multiplied
and converted by the frame processor 210 within a certain
time, or continuously drives the odd-numbered still image
frame and the even-numbered still image frame multiplied
by the frame processor 210 within a certain time in response
to the frame driving control signal FCS from the timing
controller 220.

[0083] The gate driver 240 sequentially generates a scan-
ning pulse in response to the gate driving control signal
GDC and the gate shift clock GSC from the timing controller
220 to apply them to the gate lines GL1 to GLn. The gate
driver 240 sequentially applies the scanning pulse to the gate
lines GL1 to GLn when the odd-numbered frame, of the
odd-numbered frame and the even-numbered frame having
frame frequencies multiplied by the frame processor 210, is
being driven, and thereafter sequentially applies the scan-
ning pulse to the gate lines GL1 to GLn again when the
even-numbered frame is being driven.

[0084] FIG. 4 illustrates a configuration of the frame
process 210 in FIG. 3.
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[0085] Referring to FIG. 4, the frame processor 210
includes a frequency converter 211 for multiplying a frame
frequency of the inputted current frame to substantially
continuously output the multiplied odd-numbered frame and
the multiplied even-numbered frame within a certain time, a
frame discriminator 212 for determining whether the current
frame is a still image frame or a dynamic image frame to
selectively generate first and second selection signals in
accordance with the determined result, a gray level converter
213 for converting gray level values of pixels at the odd-
numbered frame and the even-numbered frame from the
frequency converter 211, and a multiplexer 214 for substan-
tially continuously outputting the odd-numbered still image
frame and the even-numbered still image frame multiplied
by the frequency converter 211 in response to the first
selection signal or continuously outputting the odd-num-
bered dynamic image frame and the even-numbered
dynamic image frame having gray level values converted by
the gray level converter 230 in response to the second
selection signal.

[0086] The frequency converter 211 temporarily stores the
inputted current frame, and thereafter multiplies the first
frame frequency into the second frame frequency to sub-
stantially continuously read out the stored frame within a
certain time, thereby outputting them to the gray level
converter 230 and the input terminal of the multiplexer 240.
The frequency converter 211 multiplies a frame frequency
by a dynamic data insertion (DDI) system. For example, the
frequency converter 211 temporarily stores the inputted
current frame data, and reads out the current frame data
within a certain time to continuously output the same frame.
[0087] One embodiment of the present liquid crystal dis-
play device has been implemented such that the frequency
converter 211 converts a first frame frequency of 60 Hz into
a second frame frequency of 120 Hz when the current frame
is inputted via the frame input terminal thereof, but is not
limited to this implementation. For instance, the liquid
crystal display device may be implemented such that the
frequency converter 211 converts a first frame frequency of
50 Hz into a second frame frequency of 60 Hz.

[0088] The frame discriminator 212 stores a previous
frame of the inputted current frame, and thereafter reads out
the previous frame in response to an input of the current
frame to calculate gray level difference values between the
corresponding pixels at the previous frame and the current
frame. Subsequently, the frame discriminator 212 adds the
calculated gray level values to each other, and thereafter
compares the added value with a predetermined reference
gray level value to generate the first selection signal or the
second selection signal in accordance with the compared
result and output it to the multiplexer 214.

[0089] The gray level converter 213 detects gray level
values of pixels at the odd-numbered frame and the even-
numbered frame continuously inputted from the frequency
converter 211 within a certain time, and thereafter calculates
a low gray level conversion value and a high gray level
conversion value intended to be converted with the aid of the
detected gray level value and the predetermined reference
gray level value. Subsequently, the gray level converter 213
changes gray levels of pixels at the odd-numbered and
even-numbered frames into the respective calculated low
gray level conversion value and high gray level conversion
value to thereby convert the gray levels. As illustrated in (A)
and (B) of FIG. 5, the gray level converter 213 converts a
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gray level value ‘DG’ of a pixel at the inputted odd-
numbered frame into the calculated low gray level conver-
sion value ‘LG’ and, at the same time, converts a gray level
value ‘DG’ of a pixel at the inputted even-numbered frame
into the calculated high gray level conversion value ‘HG’.
[0090] The multiplexer 214 has a selection terminal con-
nected to the output terminal of the frame discriminator 212,
input terminals connected to the output terminal of the
frequency converter 211 and to the output terminal of the
gray level converter 213, and an output terminal connected
to the frame output terminal.

[0091] If a first selection signal ‘0’ indicating an output of
a still image from the frame discriminator 212 is inputted to
the selection terminal of the multiplexer 214, then the
multiplexer 214 outputs the odd-numbered still image frame
and the even-numbered still image frame substantially con-
tinuously inputted from the frequency converter 211 to the
frame output terminal connected to the input terminal of the
timing controller 220 in response to the first selection signal
‘0. At this time, since the frequency converter 211 continu-
ously outputs the same odd-numbered and even-numbered
still image frames without converting gray level values of
pixels at the still image frame, as illustrated in (A) and (B)
of FIG. 6, the multiplexer 214 substantially continuously
outputs the odd-numbered and even-numbered still image
frames having the same gray level value to the timing
controller 220.

[0092] Ifasecond selection signal “1” indicating an output
of a dynamic image from the frame discriminator 212 is
inputted to the selection terminal of the multiplexer 214,
then the multiplexer 214 outputs the odd-numbered and
even-numbered dynamic frames substantially continuously
inputted from the gray level converter 213 in response to the
second selection signal ‘1°. At this time, the multiplexer 214
substantially continuously outputs the odd-numbered frame
having a gray level value converted, as illustrated in (A) of
FIG. 5, and the even-numbered frame having a gray level
value converted as illustrated in (B) of FIG. 5.

[0093] FIG. 7 illustrates a configuration of the frequency
converter in FIG. 4.

[0094] For example, referring to FIG. 7, the frequency
converter 211 includes a storage unit 211-1 for temporarily
storing the inputted current frame, and a frequency conver-
sion controller 211-2 for temporarily storing the inputted
current frame in the storage unit 211-1 and for reading out
the frame at the storage unit 211-1 twice within a certain
time such that the first frame frequency is output at a second
frame frequency.

[0095] The storage unit 211-1 may be implemented by a
virtual memory device for storing frame information. Such
a storage unit 211-1 temporarily stores the current frame
written by the frequency conversion controller 211-2.
[0096] When the current frame is inputted via the frame
input terminal, the frequency conversion controller 211-2
temporarily stores the current frame into the storage unit
211-1, and thereafter reads out the frame at the storage unit
211-1 twice within a certain time to continuously output
them to the gray level converter 213 and the input terminal
of the multiplexer 214, thereby converting the first frame
frequency into the second frame frequency.

[0097] FIG. 8 illustrates a configuration of the frame
discriminator in FIG. 4.

[0098] Referring to FIG. 8, the frame discriminator 212
includes a storage unit 212-1 for storing at least one previous
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frame of the inputted current frame, a frame discrimination
controller 212-2 for storing the previous frame into the
storage unit 212-2 and for reading out the previous frame in
response to an input of the current frame to control a
discrimination of an image state of the current frame, a gray
level difference value calculator 212-3 for calculating gray
level difference values between the corresponding pixels at
the previous frame and the current frame under control of the
frame discrimination controller 212-2, an adder 212-4 for
adding the gray level difference values calculated by the
gray level difference value calculator 212-3 to each other
under control of the frame discrimination controller 212-2,
and a selection signal generator 212-5 for comparing the
sum with a predetermined reference gray level value to
generate a first selection signal or a second selection signal
in accordance with the compared result and output it to the
multiplexer 214 under control of the frame discrimination
controller 212-2.

[0099] The storage unit 212-2 stores at least one previous
frame written by the frame discrimination controller 212-2.
[0100] The frame discrimination controller 212-2 stores
the previous frame in the storage unit 212-2, and thereafter
reads out at least one previous frame from the storage unit
212-1 when the current frame is inputted via the frame input
terminal to output at least one previous frame and the current
frame to the gray level value calculator 212-3. If the
calculated gray level difference values are inputted from the
gray level value calculator 212-3, then the frame discrimi-
nation controller 212-2 delivers the calculated gray level
difference values into the adder 212-4. If the sum is inputted
from the adder 212-4, then the frame discrimination con-
troller 212-2 delivers the inputted sum to the selection signal
generator 212-5.

[0101] When the current frame and the previous frame are
inputted from the frame discrimination controller 212-2, the
gray level difference value calculator 212-3 calculates gray
level difference values of the corresponding pixels at the
previous frame and the current frame to output them to the
frame discrimination controller 212-2.

[0102] The present liquid crystal display device has been
implemented such that the gray level difference value cal-
culator 212-3 calculates gray level difference values with the
aid of a single of previous frame and the current frame, but
is not limited to this implementation. Alternatively, the
present liquid crystal display device may be implemented
such that the gray level difference value calculator 212-3
calculates gray level difference values with the aid of a
plurality of previous frame and the current frame. In this
case, the frame discrimination controller 212-2 reads out a
plurality of previous frames from the storage unit 212-1 to
deliver them into the gray level difference value calculator
212-3.

[0103] When the calculated gray level difference values
are inputted from the gray level difference value calculator,
the adder 212-4 adds all of the inputted gray level difference
values to output the sum to the frame discrimination con-
troller 212-2.

[0104] When the sum is inputted from the adder 212-4, the
selection signal generator 212-5 compares the sum with a
predetermined reference gray level value to generate a first
selection signal or a second selection signal in accordance
with the compared result and output it to the multiplexer
214. If the sum is smaller than the predetermined reference
gray level value as a result of the comparison, then the
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selection signal generator 212-5 determines the current
frame is a still image frame to generate a first selection
signal ‘0’ and outputs it to the multiplexer 214. On the other
hand, if the sum is larger than the predetermined reference
gray level value, then the selection signal generator 212-5
determines the current frame is a dynamic frame to generate
a second selection signal ‘1’ and output it to the multiplexer
214.

[0105] FIG. 9 illustrates a configuration of the gray level
converter in FIG. 4.

[0106] Referring to FIG. 9, the gray level converter 213
includes a gray level detector 213-1 for detecting gray level
values of pixels at the odd-numbered frame and the even-
numbered frame inputted substantially continuously from
the frequency converter 211 within a certain time, a gray
level calculator 213-2 for calculating a low gray level
conversion value and a high gray level conversion value
intended to be converted with the aid of a gray level value
detected by the gray level detector 213-1 and a predeter-
mined reference gray level value, and a gray level converter
213-3 for transiting gray levels of pixels at the odd-num-
bered frame and the even-numbered frame into a low gray
level conversion value and a high gray level conversion
value calculated by the gray level calculator 213-2, respec-
tively, to convert the gray levels.

[0107] The gray level detector 213-1 detects gray level
values of pixels at the odd-numbered frame and the even-
numbered frame inputted substantially continuously from
the frequency converter 211 within a certain time to output
them to the gray level calculator 213-2.

[0108] The gray level calculator 213-2 subtracts the pre-
determined reference gray level value from a gray level
value detected by the gray level detector 213-1 to calculate
a low gray level conversion value intended to be converted
and, at the same time, adds the predetermined reference gray
level value to a gray level value detected by the gray level
value detector 213-1 to calculate a high gray level conver-
sion value intended to be converted. For instance, if a gray
level value detected by the gray level detector 213-1 is ‘50
gray level” and the predetermined reference gray level value
is ‘% gray level’, then the gray level calculator 213-2
subtracts the predetermined reference gray level value ‘8
gray level’ from the detected gray level value 50 gray level’
to calculate a low gray level conversion value ‘42 gray level’
and, at the same time, adds the predetermined reference gray
level value ‘8 gray level’ to the detected gray level value ‘50
gray level’ to calculate a high gray level conversion value
‘58 gray level’, and outputs them to the gray level converter
213-3.

[0109] The gray level converter 213-3 changes gray levels
of pixels at the odd-numbered frames of the same frames
inputted substantially continuously within a certain time into
low gray level conversion values calculated by the gray level
calculator 213-2 to convert them into low gray levels and,
while changing gray levels of pixels at the even-numbered
frames into high gray level conversion values calculated by
the gray level calculator 213-2 to convert them into high
gray levels, and outputs them to the multiplexer 214. For
instance, if a gray level value of a pixel at the inputted
odd-numbered frame is ‘50 gray level and the calculated low
level conversion value is ‘42 gray level’, then the gray level
converter 213-3 converts a gray level of the pixel at the
inputted odd-numbered frame into ‘42 gray level’. On the
other hand, if a gray level value of a pixel at the inputted
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even-numbered frame is ‘50 gray level’ and the calculated
high gray level conversion value is ‘58 gray level’, then the
gray level converter 213-3 converts a gray level of the pixel
at the inputted even-numbered frame into 58 gray level’.
[0110] One gray level conversion scheme of the gray level
converter 213-3 will be described with reference to FIG. 5.
The gray level converter 213-3 converts a gray level value
‘DG of a pixel at the inputted odd-numbered frame, as
illustrated in (A) of FIG. 5, into the calculated low gray level
conversion value ‘LG’ and, while converting a gray level
value ‘DG’ of a pixel at the inputted even-numbered frame,
as illustrated in (B) of FIG. 5, into the calculated high level
conversion value ‘HG’.

[0111] As described above, the liquid crystal display
device according to the present invention multiplies a frame
frequency by the frequency converter 210 and thereafter
converts gray level values of the same dynamic image
frames driven substantially continuously within a certain
time, while not converting gray level values of the same still
image frames driven substantially continuously within a
certain time, thereby minimizing a flicker from being gen-
erated at the still image frame due to the multiplication of the
frame frequency and hence reducing a motion blur.

[0112] Hereinafter, a driving procedure of the liquid crys-
tal display device according to the embodiment of the
present invention having the above-mentioned configuration
and function will be described with reference to flow charts.
[0113] FIG. 10 is a flow chart for explaining a method of
driving the liquid crystal display device according to the
embodiment of the present invention. Herein, there will be
described a procedure of processing the current frame in
such a state that the previous frame is stored in the frame
discriminator 212.

[0114] Referring to FIG. 10, if the current frame inputted
from a system is inputted via the frame input terminal at a
step S110, then the frequency converter 211 temporarily
stores the current frame and thereafter multiplies a first
frame frequency into a second frame frequency to generate
the same still image frames or the same dynamic image
frames driven continuously with a certain time at a step
S120. Further, at a step S130, the gray level converter 213
converts gray level values of pixels at the frames generated
by the frequency converter 211 to be driven with the second
frame frequency as illustrated in FIG. 5.

[0115] At this time, the frame discriminator 212 deter-
mines whether the current frame is a still image frame or a
dynamic image frame with the aid of the previous frame
stored in advance to thereby generate a first selection signal
or a second selection signal in accordance with the deter-
mined result at a step S140.

[0116] Ifa first selection signal ‘0” is generated, then the
multiplexer 214 continuously outputs the still image frames
generated by the frequency converter 211 in response to the
first selection signal ‘0’ at a step S150.

[0117] On the other hand, if a second selection signal “1°
is generated, then the multiplexer 214 continuously outputs
the dynamic image frames having gray levels converted by
the gray level converter 213 in response to the second
selection signal ‘1” at a step S160.

[0118] As described above, the present liquid crystal dis-
play device substantially continuously outputs the same still
image frames having frequencies multiplied by the fre-
quency converter 211 via the multiplexer 214 within a
certain time when the input frame is a still image frame,
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thereby allowing the same still image frames having gray
levels being not inverted to be continuously driven within a
certain time. Further, the present liquid crystal display
devices selectively outputs only the dynamic image frames,
of the frames in which frequencies are multiplied and
thereafter gray level are converted by the gray level con-
verter 213, via the multiplexer 214 when the input frame is
a dynamic image frame, thereby allowing the dynamic
image frames having the converted gray levels to be driven
substantially continuously within a certain time.

[0119] FIG. 11 is a detailed flow chart for illustrating the
frame frequency conversion process in FIG. 10.

[0120] Referring to FIG. 11, if the current frame is input-
ted via the frame input terminal, then the frequency con-
verter 211 temporarily stores the current frame at a step
S121. In this state, the frequency converter 211 reads out the
stored current frame twice within a certain time in order to
multiply the first frame frequency into the second frame
frequency at a step S122, and generates the same still image
frames or the same dynamic image frames driven continu-
ously within a certain time at a step S123.

[0121] FIG. 12 is a detailed flow chart for illustrating the
gray level value conversion process of the frames in FIG. 10.
[0122] Referring to FIG. 12, if the frames generated by the
frequency converter 211 are continuously inputted, then the
gray level converter 213 detects gray level values of pixels
at the inputted same frames at a step S131.

[0123] After the gray level values are detected in this
manner, the gray level converter 213 subtracts a predeter-
mined reference gray level value from the detected gray
level value to calculate a low gray level conversion value
intended to be converted and, at the same time, adds the
predetermined reference gray level value to the detected
gray level value to calculate a high gray level conversion
value intended to be converted at a step S132.

[0124] Subsequently, at a step S133, the gray level con-
verter 213 changes gray levels of pixels at the odd-numbered
frame of the inputted same frames into the calculated low
gray level conversion value to convert them into low gray
levels and while changing gray levels of pixels at the
even-numbered frame into the calculated high gray level
conversion value to convert them high gray levels; and
outputs them to the multiplexer 214.

[0125] FIG. 13 is a detailed flow chart for illustrating the
selection signal generation process in FIG. 10.

[0126] Referring to FIG. 13, the frame discriminator 212
reads out the stored previous frame when the current frame
is inputted via the frame input terminal in such a state that
the previous frame has been stored at a step S141. Next, the
frame discriminator 212 calculates gray level difference
values between the corresponding pixels of the previous
frame and the current frame at a step S142 and thereafter
adds all of the calculated gray level difference values to
obtain an sum at a step S143.

[0127] Subsequently, the frame discriminator 212 com-
pares the sum with the predetermined reference gray level
value to determine whether or not the sum is smaller than the
predetermined reference gray level value at a step S144. If
the sum is smaller than the predetermined reference gray
level value as a result of the determination, then the frame
discriminator 212 determines the current frame to be a still
image frame to thereby generate the first selection signal ‘0
at a step S145. On the other hand, if the sum is larger than
the predetermined reference gray level value, then the frame
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discriminator 212 determines the current frame to be a
dynamic image frame to thereby generate the second selec-
tion signal “1” at a step S146.

[0128] FIG. 14 illustrates a configuration of a liquid crys-
tal display device according to another embodiment of the
present invention.

[0129] For the sake of understanding, the liquid crystal
display device 300 of FIG. 14 includes a gamma reference
voltage generator 140, a backlight assembly 150, an inverter
160, a common voltage generator 170 and a gate driving
voltage generator 180 similar to the liquid crystal display
device 100 as illustrated in FIG. 2. However, these elements
are not illustrated for the sake of explanation convenience.
[0130] Referring to FIG. 14, the liquid crystal display
device 300 includes a frame processor 310 for multiplying
a frame frequency of an inputted current frame to generate
the multiplied odd-numbered frame and the multiplied even-
numbered frame, for detecting an edge area where a motion
blur occurs from the multiplied odd-numbered frame and the
multiplied even-numbered frame, and for converting gray
levels of pixels positioned at the detected edge area, of
pixels at the multiplied odd-numbered frame, into high gray
levels and while converting gray levels of pixels positioned
at the detected edge area, of pixels at the multiplied even-
numbered frame, into low gray levels; a timing controller
320 for controlling a driving timing of the odd-numbered
frame having a high gray level value multiplied and con-
verted by the frame processor 310 and the even-numbered
frame having a low gray level value multiplied and con-
verted by the frame processor 310; a data driver 330 for
continuously driving the odd-numbered frame and the even-
numbered frame multiplied by the frame processor 310
within a certain time in response to a frame driving control
signal from the timing controller 320, and a gate driver 340
for sequentially generating a scanning pulse in response to
a gate driving control signal from the timing controller 320
to apply them to gate lines GL1 to GLn.

[0131] The frame processor 310 multiplies a frame fre-
quency of the current frame inputted from a system to
generate the multiplied odd-numbered frame and the mul-
tiplied even-numbered frame continuously within a certain
time and detects an edge area at which a motion blur occurs
from the multiplied odd-numbered frame and the multiplied
even-numbered frame. Further, the frame processor 310
converts gray levels of pixels positioned at the detected edge
area of pixels at the multiplied odd-numbered frame into
high gray levels and while converting gray levels of pixels
positioned at the detected edge area of pixels at the multi-
plied even-numbered frame into low gray levels and outputs
them to the timing controller 320.

[0132] The timing controller 320 outputs the odd-num-
bered frame having a high gray level value multiplied and
converted by the frame processor 310 to the data driver 330
and while applying a frame driving control signal FCS to the
data driver 320 to thereby control a frame driving timing of
the data driver 320. Further, the timing controller 320
outputs the even-numbered frame having a low gray level
value multiplied and converted by the frame processor 310
to the data driver 330 and while applying the frame driving
signal FCS to the data driver 330 to thereby control a frame
driving timing of the data driver 330.

[0133] Furthermore, the timing controller 320 generates a
data driving control signal DDC and a gate driving control
signal GDC with the aid of horizontal/vertical synchronizing
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signals H and V (not shown) from the system in response to
a clock signal CLK (not shown) from the system to apply
them to the data driver 330 and the gate driver 340,
respectively. The data driving control signal DDC includes
a source shift clock SSC, a source start pulse SSP, a polarity
control signal POL and a source output enable signal SOE,
etc. The gate driving control signal GDC includes a gate start
pulse GSP and a gate output enable signal GOE, etc.
[0134] The data driver 330 substantially continuously
drives the odd-numbered frame having a high gray level
value multiplied and converted by the frame processor 310
and the even-numbered frame having a low gray level value
multiplied and converted by the frame processor 310 within
a certain time in response to the frame driving control signal
FCS from the timing controller 320.

[0135] The gate driver 340 sequentially generates a scan-
ning pulse in response to the gate driving control signal
GDC and the gate shift clock GSC from the timing controller
320 to apply them to the gate lines GL1 to GLn. Particularly,
the gate driver 340 sequentially applies the scanning pulse to
the gate lines GL1 to GL.n when the odd-numbered frame,
of the odd-numbered frame and the even-numbered frame
having frame frequencies multiplied by the frame processor
310, is being driven, and thereafter sequentially applies the
scanning pulse to the gate lines GL1 to GLn again when the
even-numbered frame is being driven.

[0136] FIG. 15 illustrates a configuration of the frame
process 310 in FIG. 14.

[0137] Referring to FIG. 15, the present liquid crystal
display device 300 may include a frequency converter 311
for multiplying an inputted current frame to substantially
continuously output the multiplied odd-numbered frame and
the multiplied even-numbered frame within a certain time,
an edge detector 312 for detecting an edge area at which a
motion blur occurs from the multiplied odd-numbered frame
and the multiplied even-numbered frame, and a gray level
converter 313 for converting gray levels of pixels positioned
at the detected edge area, of pixels at the odd-numbered
frame multiplied by the frequency converter 311, into high
gray levels and, at the same time, converting gray levels of
pixels positioned at the detected edge area, of pixels at the
multiplied even-numbered frame, into low gray levels.
[0138] The frequency converter 311 temporarily stores the
inputted current frame, and thereafter multiplies the first
frame frequency into the second frame frequency to sub-
stantially continuously read out the stored frame twice
within a certain time, thereby outputting them to the gray
level converter 313. Herein, the frequency converter 311
multiplies a frame frequency by a dynamic data insertion
(DDI) system. More specifically, the frequency converter
311 temporarily stores the inputted current frame, and there-
after reads out them twice within a certain time to continu-
ously output the same frames.

[0139] The present liquid crystal display device has been
implemented such that the frequency converter 311 converts
a first frame frequency of 60 Hz into a second frame
frequency of 120 Hz when the current frame is inputted via
the frame input terminal thereof, but is not limited to this
implementation. For instance, the liquid crystal display
device may be implemented such that the frequency con-
verter 311 converts a first frame frequency of 50 Hz into a
second frame frequency of 60 Hz.

[0140] The edge detector 312 detects an edge area at
which a motion blur occurs from the multiplied odd-num-
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bered frame and the multiplied even-numbered frame to
output it to the gray level converter 313.

[0141] The gray level converter 313 converts gray levels
of pixels positioned at the detected edge area, of pixels at the
odd-numbered frame multiplied by the frequency converter
311, into high gray levels as illustrated in FIG. 16A while
converting gray levels of pixels positioned at the detected
edge area of pixels at the even-numbered frame multiplied
by the frequency converter 311, into low gray levels as
illustrated in FIG. 16B, and outputs them to the frame output
terminal.

[0142] FIG. 17 illustrates a configuration of the frequency
converter in FIG. 15.

[0143] Referring to FIG. 17, the frequency converter 311
includes a storage unit 311-1 for temporarily storing the
inputted current frame, and a frequency conversion control-
ler 311-2 for temporarily storing the inputted current frame
in the storage unit 311-1 and for reading out the frame at the
storage unit 311-1 substantially continuously within a cer-
tain time such that the first frame frequency is multiplied
into the second frame frequency.

[0144] The storage unit 311-1 may be implemented by a
virtual memory which is a memory device for storing frame
information. Such a storage unit 311-1 temporarily stores the
current frame written by the frequency conversion controller
311-2.

[0145] When the current frame is inputted via the frame
input terminal, the frequency conversion controller 311-2
temporarily stores the current frame into the storage unit
311-1, and thereafter reads out the frame at the storage unit
311-1 twice within a certain time to substantially continu-
ously output them to the gray level converter 313, thereby
converting the first frame frequency into the second frame
frequency.

[0146] FIG. 18 illustrates a configuration of the edge
detector in FIG. 15.

[0147] Referring to FIG. 18, the edge detector 312
includes a low pass filter 312-1 for reducing a gray level
value at an interface area between pixels having a different
gray level value, of pixels at the multiplied odd-numbered
frame and the multiplied even-numbered frame, to smooth a
gray level difference value between the pixels, an operating
unit 312-2 for calculating a gray level difference value
between the corresponding pixels, of pixels at the current
frame and at the frame filtered by the low pass filter 312-1,
and an edge detecting unit 312-3 for comparing gray level
difference values calculated by the operating unit 312-2 with
a predetermined threshold value to detect an edge area at
which a motion blur occurs from the multiplied odd-num-
bered frame and the multiplied even-nmumbered frame.
[0148] The low pass filter 312-2 detects gray level values
of pixels at the multiplied odd-numbered frame and the
multiplied even-numbered frame, and thereafter calculates
an average gray level value between a single of pixel
positioned at the center and peripheral pixels positioned at
the periphery, of the adjacent pixels, with the aid of the
detected gray level values. The low pass filter 312-2 calcu-
lates an average gray level value of all the pixels at the
multiplied odd-numbered frame and the multiplied even-
numbered frame by the above-mentioned filtering scheme.
The average gray level value calculated in this manner is a
gray level value of the pixels at the filtered frame. More
specifically, if it is assumed that the multiplied odd-num-
bered frame and the multiplied even-numbered frame should
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have pixels PX1 to PX42 as illustrated in FIG. 19, then the
low pass filter 312-1 firstly detects gray level values of the
pixels PX1 to PX42 and thereafter calculates an average
gray level value between a single of pixel positioned at the
center and peripheral pixels positioned at the periphery of
the adjacent pixels, with the aid of the detected gray level
values. For instance, the low pass filter 312-2 calculates an
average gray level value between a single of pixel PX1
positioned at the center and the pixels PX2, PX7 and PX8
positioned at the periphery, of the adjacent pixels PX1, PX2,
PX7 and PX8. Alternatively, the low pass filter 312-2
calculates an average gray level value between a single of
pixel PX15 positioned at the center and the pixels PX8, PX9,
PX10, PX14, PX16, PX20, PX21 and PX22 positioned at
the periphery, of the adjacent pixels PX8, PX9, PX10, PX14,
PX15, PX16, PX20, PX21 and PX22. An average gray level
value for the pixels PX1 to PX42 at the multiplied odd-
numbered frame and the multiplied even-numbered frame is
calculated in this filtering method.

[0149] After the filtering was carried out by the low pass
filter 312-2 as described above, a gray level value at the
interface area between pixels having a different gray level
value, of pixels at the multiplied odd-numbered frame and
the multiplied even-numbered frame, is reduced to smooth
a gray level difference value between the pixels. For
example, as illustrated in FIG. 20A, an inclination indicating
a gray level difference DG1 between a pixel having a
relatively low gray level value G1 and a pixel having a
relatively high gray level value G2 from the multiplied
odd-numbered frame and the multiplied even-numbered
frame makes a steep slope. Otherwise, as illustrated in FIG.
20B. an inclination indicating a gray level difference DG?2
between a pixel having a relatively low gray level value FG1
and a pixel having a relatively high gray level value FG2
from the frame filtered by the low pass filter 312-1 makes a
slow slope.

[0150] The operating unit 312-2 subtracts gray level val-
ues of pixels filtered by the low pass filter 312-2 from gray
level values of pixels at the multiplied frame to calculate a
gray level difference value between the corresponding pix-
els, of pixels at the multiplied frame and at the filtered frame,
and output it to the edge detector 312-2.

[0151] The edge detector 312-3 compares gray level dif-
ference values calculated by the operating unit 312-2 with
the predetermined threshold value to detect an edge area at
which a motion blur occurs from the multiplied frame, and
outputs an edge value indicating the detected edge area to
the gray level converter 313. More specifically, with refer-
ence to FIG. 21A and FIG. 21B, the edge detector 312-3
compares the calculated gray level difference value GDV
with the predetermined threshold value Th as illustrated in
FIG. 21A. As a result of the comparison, the edge detector
312-2 detects a pixel area given by a gray level difference
value higher than the predetermined threshold value to be an
edge area while determining a pixel area given by a low gray
level difference value lower than the predetermined thresh-
old value to be no edge arca. After the edge area was
detected in this manner, the edge detector 312-3 outputs
edge values EV1 and EV2 indicating the edge area to the
gray level converter 313.

[0152] FIG. 22 illustrates a configuration of the gray level
converter in FIG. 15.

[0153] Referring to FIG. 22, the gray level converter 313
includes a gray level detector 213-1 for detecting gray level
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values of pixels positioned at the detected edge area, of
pixels at the odd-numbered frame multiplied by the fre-
quency converter 311. and, at the same time, detecting gray
level values of pixels positioned at the detected edge area, of
pixels at the multiplied even-numbered frame, a gray level
calculator 313-2 for calculating a low gray level conversion
value and a high gray level conversion value intended to be
converted with the aid of a gray level value detected by the
gray level detector 313-1 and a predetermined reference
gray level value, and a gray level converting unit 313-3 for
transiting gray levels of pixels positioned at the detected
edge area, of the multiplied odd-numbered frame, into the
calculated high gray level conversion value to convert them
into high gray levels and, at the same time, transiting gray
levels of pixels positioned at the detected edge area, of the
multiplied even-numbered frame, into the calculated low
gray level conversion value to convert them into low gray
levels.

[0154] The gray level detector 313-1 detects gray level
values of pixels positioned at the detected edge area, of
pixels at the odd-numbered frame multiplied by the fre-
quency converter 311, to output them to the gray level
calculator 313-2; while detecting gray level values of pixels
positioned at the detected edged area, of pixels at the
multiplied even-numbered frame, to output them to the gray
level calculator 313-2.

[0155] The gray level calculator 313-2 adds the predeter-
mined reference gray level value to gray level values of
pixels positioned at the edge area of the multiplied odd-
numbered frame to calculate a high gray level conversion
value intended to be converted and, at the same time,
subtract the predetermined reference gray level value from
gray level values of pixels positioned at the edge area of the
multiplied even-numbered frame to calculate a low gray
level conversion value intended to be converted, and outputs
them to the gray level converter 313-3. For instance, if a
gray level value of a pixel at the odd-numbered frame
detected by the gray level detector 313-1 is “50 gray level’
and the predetermined reference gray level value is ‘8 gray
level’, then the gray level calculator 313-2 adds a gray level
value ‘50 gray level” of a pixel positioned at the edge area
of the multiplied odd-numbered frame to the predetermined
reference gray level value 8 gray level’ to calculate a high
gray level conversion value “58 gray level’. Further, if a gray
level value of a pixel at the even-numbered frame detected
by the gray level detector 313-1 is ‘50 gray level” and the
predetermined reference gray level value is ‘8 gray level’,
then the gray level calculator 313-2 subtracts the predeter-
mined reference gray level value ‘8 gray level’ from a gray
level value <50 gray level’ of a pixel positioned at the edge
area of the multiplied even-numbered frame to calculate a
low gray level conversion value ‘42 gray level’.

[0156] The gray level converter 313-3 changes gray levels
of pixels positioned at the detected edge area, of pixels at the
multiplied odd-numbered frame, into the calculated high
gray level conversion values to convert them into high gray
levels and, at the same time, changes gray levels of pixels
positioned at the detected edge area, of pixels at the multi-
plied even-numbered frame, into the calculated low gray
level conversion value to convert them into low gray levels;
and outputs them to the frame output terminal of the input
terminal of the timing controller 320. For instance, if a gray
level value of a pixel positioned at the edge area of the
multiplied odd-numbered frame is “50 gray level” and the
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calculated high level conversion value is ‘58 gray level’,
then the gray level converter 313-3 converts a gray level of
the pixel positioned at the edge area of the multiplied
odd-numbered frame into ‘58 gray level’. On the other hand,
if a gray level value of a pixel positioned at the edge area of
the multiplied even-numbered frame is ‘50 gray level” and
the calculated low gray level conversion value is ‘42 gray
level’, then the gray level converter 313-3 converts a gray
level of the pixel at the multiplied even-numbered frame into
‘42 gray level’.

[0157] A gray level conversion scheme of the gray level
converter 313-3 will be described with reference to FIG.
16A and FIG. 16B. The gray level converter 313-3 converts
a gray level value ‘DG’ of a pixel positioned at the edge area
of the multiplied odd-numbered frame as illustrated in FIG.
16A into the calculated high gray level conversion value
‘HG’ and, at the same time, converts a gray level value ‘DG’
of a pixel positioned at the edge area of the multiplied
even-numbered frame as illustrated in FIG. 16B into the
calculated low gray level conversion value ‘LG’.

[0158] As described above, the liquid crystal display
device according to the present invention multiplies a frame
frequency by the frequency converter 311 and thereafter
converts only gray level values of pixels positioned at the
edge areas of the same frames driven continuously within a
certain time, thereby reducing a brightness difference of the
entire field caused by a gray level data insertion and hence
reducing a motion blur caused by the brightness difference
as well as a flicker.

[0159] Hereinafter, a driving procedure of the liquid crys-
tal display device according to another embodiment of the
present invention having the above-mentioned configuration
and function will be described with reference to flow charts.
[0160] FIG. 23 is a flow chart for explaining a method of
driving the liquid crystal display device according to another
embodiment of the present invention.

[0161] Referring to FIG. 23, if the current frame inputted
from a system is inputted via the frame input terminal at a
step S210, then the frequency converter 311 temporarily
stores the current frame and thereafter multiplies a first
frame frequency into a second frame frequency to generate
the same frames driven continuously with a certain time at
a step S220. At this time, the edge detector 312 detects an
edge area at which a motion blur occurs from the multiplied
frame to output it to the gray level converter 313 at a step
S230.

[0162] Subsequently, at a step S240, the gray level con-
verter 313 converts gray levels of pixels positioned at the
detected edge area, of pixels at the odd-numbered frame
multiplied by the frequency converter 311, into high gray
levels as illustrated in FIG. 16A, while converting gray
levels of pixels positioned at the detected edge area, of
pixels at the even-numbered frame multiplied by the fre-
quency converter 311, into low gray levels as illustrated in
FIG. 16B.

[0163] As described above, the present liquid crystal dis-
play device converts only gray level values of the pixels
positioned at the edge area where a motion blur occur, of
pixels at the multiplied frame, and continuously drives the
odd-numbered and even-numbered frames in which gray
level values of pixels at the edge area have been converted
in this manner within a certain time.

[0164] FIG. 24 is a detailed flow chart for illustrating the
frame frequency conversion process in FIG. 23.
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[0165] Referring to FI1G. 24, if the current frame is input-
ted via the frame input terminal, then the frequency con-
verter 311 temporarily stores the current frame at a step
S221. In this state, the frequency converter 311 reads out the
stored current frame twice within a certain time in order to
multiply the first frame frequency into the second frame
frequency at a step S222, and generates the same odd-
numbered frame and the same even-numbered frame driven
continuously within a certain time at a step S223.

[0166] FIG. 25 is a detailed flow chart for illustrating the
edge detection process in FIG. 23.

[0167] Referring to FIG. 25, the edge detector 312 detects
gray level values of pixels at the multiplied frame at a step
S231 and thereafter calculates an average gray level value
between a single of pixel located at the center and peripheral
pixels located at the periphery, of the adjacent pixels, with
the aid of the detected gray level values at a step S232. After
a filtering of the multiplied frame was carried out in this
manner, a gray level value at the interface area between
pixels having a different gray level value, of pixels of the
multiplied frame, is reduced to smooth a gray level differ-
ence value between the pixels.

[0168] After the filtering, the edge detector 312 subtracts
gray level values of' the filtered pixels from gray level values
of pixels at the multiplied frame to calculate a gray level
difference value between the corresponding pixels, of pixels
at the multiplied frame and at the filtered frame at a step
S233.

[0169] Subsequently, the edge detector 312 compares the
calculated gray level difference values with the predeter-
mined threshold value to detect an edge area at which a
motion blur occurs from the multiplied frame at a step S234.
In this detection process, the edge detector 312 compares the
calculated gray level difference values with the predeter-
mined threshold value, and detects a pixel area given by a
gray level difference value higher than the predetermined
threshold value to be an edge area, as a result of the
comparison, while determining a pixel area given by a gray
level difference value lower than the predetermined thresh-
old value to be no edge area.

[0170] FIG. 26 is a detailed flow chart for illustrating the
gray level conversion process of the frames in FIG. 23.
[0171] Referring to FIG. 26, if the odd-numbered and
even-numbered frames multiplied by the frequency con-
verter 311 are continuously inputted and, at the same time,
an edge value detected by the edge detector 312, then the
gray level converter 313 detects gray level values of pixels
positioned at the detected edge area, of pixels at the multi-
plied odd-numbered frame, and detects gray level values of
pixels positioned at the detected edge area, of pixels at the
multiplied even-numbered frame at a step S241.

[0172] After the gray level values are detected in this
manner, the gray level converter 313 adds the predetermined
reference gray level value to gray level values of pixels
positioned at the edge area at the multiplied odd-numbered
frame to calculate a high gray level conversion value
intended to be converted; and subtracts the predetermined
reference gray level value from gray level values of pixels
at the edge area of the multiplied even-numbered frame to
calculate a low gray level conversion value intended to be
converted at a step S242.

[0173] Subsequently, the gray level converter 313 changes
gray levels of pixels positioned at the detected edge area, of
pixels at the multiplied odd-numbered frame, into high gray
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levels at a step S243, and changes gray levels of pixels
positioned at the detected edge area, of pixels at the multi-
plied even-numbered frame, into low gray levels at a step
S244.

[0174] FIG. 27 shows a configuration of a liquid crystal
display device according to still another embodiment of the
present invention.

[0175] Referring to FIG. 27, the liquid crystal display
device 400 includes a frame processor 410 for multiplying
a frame frequency of an inputted current frame to produce
the multiplied odd-numbered frames and the multiplied
even-numbered frames and for outputting the multiplied
odd-numbered and even-numbered still image frames with-
out converting gray level values when the current frame is
a still image frame while outputting pixels positioned at the
edge area, of pixels at the multiplied odd-numbered and
even-numbered dynamic image frames, with converting
gray level values when the current frame is a dynamic image
frame, a timing controller 420 for controlling a driving
timing of the odd-numbered frames and the even-numbered
frames multiplied by means of the frame processor 410, a
data driver 430 for continuously driving the odd-numbered
frames and the even-numbered frames multiplied by the
frame processor 410 within a certain time with respect to the
liquid crystal display panel 110 in response to a frame
driving control signal from the timing controller 420, and a
gate driver 440 for sequentially generating a scanning pulse
in response to a gate driving control signal from the timing
controller 420 to apply it to gate lines GL1 to GLn.
[0176] The frame processor 410 multiplies a frame fre-
quency of the current frame inputted from a system to
generate the same frames continuously driven within a
certain time, and determines whether the current frame is a
still image frame or a dynamic image frame to selectively
generate a first selection signal and a second selection signal
mn accordance with the determined result. Herein, the frame
processor 410 generates the first selection signal indicating
an output of the still image frame when the current frame is
a still image frame, whereas it generates the second selection
signal indicating an output of the dynamic image frame
when the current frame is a dynamic image frame.

[0177] The frame processor 410 detects an edge area at
which a motion blur occurs from the multiplied odd-num-
bered frame and the multiplied even-numbered frame.
Thereafter, the frame processor 410 converts gray levels of
pixels positioned at the detected edge area, of pixels at the
multiplied odd-numbered frame, into high gray levels and, at
the same time, converts gray levels of pixels positioned at
the detected edge area, of pixels at the multiplied even-
numbered frame, into low gray levels.

[0178] Further, the frame processor 410 outputs the mul-
tiplied odd-numbered still image frame and the multiplied
even-numbered still image frame to the timing controller
420 without converting gray level values in response to the
first selection signal, or outputs the multiplied odd-num-
bered dynamic image frame and the multiplied even-num-
bered dynamic image frame, at which gray level values of
pixels positioned at the detected edge area are converted, to
the timing controller 420 in response to the second selection
signal.

[0179] The timing controller 420 outputs the odd-num-
bered still image frame and the even-numbered still image
frame multiplied by the frame processor 410 to the data
driver continuously within a certain time and, at the same
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time, applies a frame driving control signal FCS to the data
driver 420 to thereby control a frame driving timing of the
data driver 420. Further, the timing controller 420 generates
a data driving control signal DDC and a gate driving control
signal GDC with the aid of horizontal/vertical synchronizing
signals H and V from the system in response to a clock
signal CLK from the system to apply them to the data driver
430 and the gate driver 440, respectively. Herein, the data
driving control signal DDC includes a source shift clock
SSC, a source start pulse SSP, a polarity control signal POL
and a source output enable signal SOE, etc. The gate driving
control signal GDC includes a gate start pulse GSP and a
gate output enable signal GOE, etc.

[0180] The data driver 430 continuously drives the odd-
numbered dynamic image frame and the even-numbered
dynamic image frame having gray level values multiplied
and converted by the frame processor 410 within a certain
time with respect to the liquid crystal display panel 110 or
continuously drives the odd-numbered still image frame and
the even-numbered still image frame multiplied by the frame
processor 410 within a certain time with respect to the liquid
crystal display panel 110 in response to the frame driving
control signal FCS from the timing controller 420.

[0181] The gate driver 440 sequentially generates a scan-
ning pulse in response to the gate driving control signal
GDC and the gate shift clock GSC from the timing controller
420 to apply them to the gate lines GL1 to GLn. Particularly,
the gate driver 440 sequentially applies the scanning pulse to
the gate lines GL1 to GLn when the odd-numbered frame,
of the odd-numbered frame and the even-numbered frame
having frame frequencies multiplied by the frame processor
410, is being driven, and thereafter sequentially applies the
scanning pulse to the gate lines GL1 to GLn again when the
even-numbered frame is being driven.

[0182] FIG. 28 illustrates a configuration of the frame
processor 410 in FIG. 27.

[0183] Referring to FIG. 28, the frame processor 410
includes a frequency converter 411 for multiplying a frame
frequency of an inputted current frame to continuously
output the multiplied odd-numbered frame and the multi-
plied even-numbered frame within a certain time, a frame
discriminator 412 for determining whether the current frame
is a still image frame or a dynamic image frame to selec-
tively generate the first or second selection signal in accor-
dance with the determined result, an edge detector 413 for
detecting an edge area at which a motion blur occurs from
the multiplied odd-numbered frame and the multiplied even-
numbered frame, a gray level converter 414 for converting
gray levels of pixels positioned at the detected edge area, of
pixels at the multiplied odd-numbered frame, into high gray
levels and, at the same time, converting gray levels of pixels
positioned at the detected edge area, of pixels at the multi-
plied even-numbered frame, into low gray levels, and a
multiplexer 415 for continuously outputting the odd-num-
bered still image frame and the even-numbered still image
frame multiplied by the frequency converter 411 in response
to the first selection signal, or continuously outputting the
odd-numbered dynamic image frame and the even-num-
bered dynamic image frame having gray level values con-
verted by the gray level converter 414 in response to the
second selection signal.

[0184] The frequency converter 411 may have the same
configuration and function as the frequency converter 211
shown in FIG. 4.
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[0185] The frame discriminator 412 may have the same
configuration and function as the frame discriminator 212
shown in FIG. 4.

[0186] The edge detector 413 may have the same configu-
ration and function as the edge detector 312 shown in FIG.
15.

[0187] The gray level converter 414 may have the same
configuration and function as the gray level converter 313
shown in FIG. 15.

[0188] The multiplexer 415 outputs the odd-numbered
still image frame and the even-numbered still image frame
inputted continuously from the frequency converter 411 to
the timing controller 420 in response to a first selection
signal ‘0’ when the first selection signal ‘0’ for indicating an
output of the still image from the frame discriminator 412 is
inputted to the selection terminal thereof. On the other hand,
the multiplexer 415 outputs the odd-numbered dynamic
image frame and the even-numbered dynamic image frame,
at which gray level values at the edge area detected by the
gray level converter 414 are converted, to the timing con-
troller 420 in response to a second selection signal ‘1’ when
the second selection signal ‘1’ for indicating an output of the
dynamic image from the frame discriminator 412 is inputted
to the selection terminal thereof.

[0189] As described above, according to the present
invention, the liquid crystal display device multiplying a
frame frequency continuously drives the same dynamic
image frames having the converted gray level values within
a certain time while continuously driving the same still
image frames having the non-converted gray level values
within a certain time, so that it becomes possible to mini-
mize a flicker from being generated from the still image
frame due to the multiplication of frame frequency and
hence improve a motion blur.

[0190] Furthermore, according to the present invention,
the liquid crystal display device multiplying a frame fre-
quency converts only gray level values of pixels positioned
at an edge area where a motion blur occurs, so that it
becomes possible to reduce a brightness difference of the
entire field caused by a gray level data insertion and hence
reduce a motion blur caused by the brightness difference as
well as a flicker.

[0191] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A liquid crystal display device, comprising:

frame processing means for multiplying a frame fre-
quency of an inputted current frame to generate a
multiplied odd-numbered frame and a multiplied even-
numbered frame, and for outputting a multiplied odd-
numbered still image frame and a multiplied even-
numbered still image frame without any conversion of
gray level values when the current frame is a still image
frame while outputting a multiplied odd-numbered
dynamic image frame and a multiplied even-numbered
dynamic image frame with converted gray level values
when the current frame is a dynamic image frame;

timing controlling means for controlling a driving timing
of the odd-numbered still image frame and the even-
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numbered still image frame multiplied by said frame
processing means or controlling a driving timing of the
odd-numbered dynamic image frame and the even-
numbered dynamic image frame having gray level
values multiplied and converted by said frame process-
ing means; and

data driving means for substantially continuously driving
the odd-numbered still image frame and the even-
numbered still image frame multiplied by said frame
processing means within a certain time with respect to
a liquid crystal display panel or substantially continu-
ously driving the odd-numbered dynamic image frame
and the even-numbered dynamic image frame having
gray level values multiplied and converted by said
frame processing means within a certain time with
respect to the liquid crystal display panel under control
of said timing control means.

2. The liquid crystal display device as claimed in claim 1,

wherein the frame processing means includes:

a frequency converter for multiplying said frame fre-
quency of the inputted current frame to substantially
continuously output the multiplied odd-numbered
frame and the multiplied even-numbered frame:;

a frame discriminator for determining whether the current
frame is a still image frame or a dynamic image frame
to generate a first selection signal or a second selection
signal in accordance with the determined result;

a gray level converter for converting gray level values of
pixels at the multiplied odd-numbered frame and the
multiplied even-numbered frame; and

a multiplexer for substantially continuously outputting the
multiplied odd-numbered still image frame and the
multiplied even-numbered still image frame in
response to said first selection signal or substantially
continuously outputting the odd-numbered dynamic
image frame and the even-numbered dynamic image
frame having gray levels converted by the gray level
converter in response to said second selection signal.

3. The liquid crystal display device as claimed in claim 2,
wherein the frequency converter includes:

a storage unit for temporarily storing said inputted current

frame; and

a frequency conversion controller for temporarily storing
said inputted current frame into the storage unit, and for
continuously reading out and outputting the frame at
the storage unit within a certain time such that said first
frame frequency is multiplied into the second frame
frequency.

4. The liquid crystal display device as claimed in claim 3,
wherein said first frame frequency is approximately 60 Hz
and said second frame frequency is approximately 120 Hz.

5. The liquid crystal display device as claimed in claim 2,
wherein the frame discriminator includes:

a storage unit for storing at least one previous frame of

said inputted current frame;

a frame discrimination controller for storing said previous
frame to the storage unit and for reading out said
previous frame in response to an input of the current
frame to control a discrimination of an image state of
the current frame;

a gray level difference value calculator for calculating
gray level difference values between corresponding
pixels at the previous frame and the current frame;
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an adder for adding the calculated gray level difference
values under; and

a selection signal generator for comparing a sum added by
the adder with a predetermined reference gray level
value to generate said first selection signal indicating an
output of the still image frame or said second selection
signal indicating an output of the dynamic image frame
in accordance with the compared result and output it to
said multiplexer.

6. The liquid crystal display device as claimed in claim 5,
wherein the selection signal generator determines the current
frame to be a still image frame when said sum is smaller than
the predetermined reference gray level value to generate said
first selection signal and output it to said multiplexer.

7. The liquid crystal display device as claimed in claim 5,
wherein the selection signal generator determines the current
frame to be a dynamic image frame when said sum is larger
than the predetermined reference gray level value to gener-
ate said second selection signal and output it to said multi-
plexer.

8. The liquid crystal display device as claimed in claim 7,
wherein the gray level difference value calculator calculates
gray level difference values between the corresponding
pixels at the current frame and at a single of previous frame.

9. The liquid crystal display device as claimed in claim 7,
wherein the gray level difference value calculator calculates
gray level difference values between the corresponding
pixels at the current frame and at least two previous frames.

10. The liquid crystal display device as claimed in claim
2, wherein the gray level converter includes:

a gray level detector for detecting gray level values of
pixels at the odd-numbered frame and the even-num-
bered frame multiplied by the frequency converter:;

a gray level calculator for calculating a low gray level
conversion value and a high gray level conversion
value intended to be converted with the aid of the gray
level value detected by the gray level detector and the
predetermined reference gray level value; and

a gray level converting unit for converting gray levels of
pixels at the odd-numbered frame and the even-num-
bered frame, of the same frames multiplied by the
frequency converter, into said calculated low gray level
conversion value and said calculated high gray level
conversion value, respectively.

11. The liquid crystal display device as claimed in claim
10, wherein the gray level calculator subtracts the predeter-
mined reference gray level value from said detected gray
level value to calculate said low gray level conversion value
and, at the same time, adds the predetermined reference gray
level value to said detected gray level value to calculate said
high gray level conversion value.

12. The liquid crystal display device as claimed in claim
10, wherein the gray level converter converts gray levels of
pixels at the odd-numbered and even-numbered frames such
that brightness values of pixels at the current frame are kept
equally.

13. A liquid crystal display device, comprising;

frequency converting means for multiplying a frame
frequency of an inputted current frame to continuously
output a multiplied odd-numbered frame and a multi-
plied even-numbered frame;

frame discriminating means for determining whether the
current frame is a still image frame or a dynamic image
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frame to generate a first selection signal or a second
selection signal in accordance with the determined
result;

gray level converting means for converting gray level
values of pixels at the multiplied odd-numbered frame
and the multiplied even-numbered frame; and

selecting means for substantially continuously outputting
the multiplied odd-numbered still image frame and the
multiplied even-numbered still image frame in
response to said first selection signal or substantially
continuously outputting the odd-numbered dynamic
image frame and the multiplied even-numbered
dynamic image frame having gray levels converted by
the gray level converting means in response to said
second selection signal.

14. The liquid crystal display device as claimed in claim

13, wherein the frequency converting means includes:

a storage unit for temporarily storing said inputted current
frame; and

a frequency conversion controller for temporarily storing
said inputted current frame into the storage unit, and for
substantially continuously reading out and outputting
the frame at the storage unit within a certain time such
that said first frame frequency is multiplied into the
second frame frequency.

15. The liquid crystal display device as claimed in claim
14, wherein said first frame frequency is approximately 60
Hz and said second frame frequency is approximately 120
Hz.

16. The liquid crystal display device as claimed in claim
13, wherein the frame discriminating means includes:

a storage unit for storing at least one previous frame of

said inputted current frame;

a frame discrimination controller for storing said previous
frame to the storage unit and for reading out said
previous frame in response to an input of the current
frame to control discrimination of an image state of the
current frame;

a gray level difference value calculator for calculating
gray level difference values between the corresponding
pixels at the previous frame and the current frame
under control of said frame discrimination controller;

an adder for adding the calculated gray level difference
values under control of said frame discrimination con-
troller; and

a selection signal generator for comparing a sum added by
the adder with a predetermined reference gray level
value to generate said first selection signal indicating an
output of the still image frame or said second selection
signal indicating an output of the dynamic image frame
in accordance with the compared result under control of
said frame discrimination controller.

17. The liquid crystal display device as claimed in claim
16, wherein the selection signal generator determines the
current frame to be a still image frame when said sum is
smaller than the predetermined reference gray level value to
generate said first selection signal and output it to the
selecting means.

18. The liquid crystal display device as claimed in claim
16, wherein the selection signal generator determines the
current frame to be a dynamic image frame when said sum
is larger than the predetermined reference gray level value to
generate said second selection signal and output it to the
selecting means.
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19. The liquid crystal display device as claimed in claim
16, wherein the gray level difference value calculator cal-
culates gray level difference values between the correspond-
ing pixels at the current frame and at a single of previous
frame.

20. The liquid crystal display device as claimed in claim
16, wherein the gray level difference value calculator cal-
culates gray level difference values between the correspond-
ing pixels at the current frame and at least two previous
frames.

21. The liquid crystal display device as claimed in claim
13, wherein the gray level converting means includes:

a gray level detector for detecting gray level values of
pixels at the odd-numbered frame and the even-num-
bered frame multiplied by the frequency converting
means;

a gray level calculator for calculating a low gray level
conversion value and a high gray level conversion
value intended to be converted with the aid of the gray
level value detected by the gray level detector and the
predetermined reference gray level value; and

a gray level converter for converting gray levels of pixels
at the odd-numbered frame and the even-numbered
frame, of the same frames multiplied by the frequency
converting means, into said calculated low gray level
conversion value and said calculated high gray level
conversion value, respectively.

22. The liquid crystal display device as claimed in claim
21, wherein the gray level calculator subtracts the predeter-
mined reference gray level value from said detected gray
level value to calculate said low gray level conversion value
and, at the same time, adds the predetermined reference gray
level value to said detected gray level value to calculate said
high gray level conversion value.

23. The liquid crystal display device as claimed in claim
21, wherein the gray level converting means converts gray
levels of pixels at the odd-numbered and even-numbered
frames such that brightness values of pixels at the current
frame are kept equally.

24. The liquid crystal display device as claimed in claim
13, wherein the selecting means includes:

a multiplexer having a selection terminal connected to the
output terminal of the frame discriminating means,
input terminals connected to the output terminal of the
frequency converting means and to the output terminal
of the gray level converting means, and an output
terminal connected to said frame output terminal.

25. A method of driving a liquid crystal display device,

comprising:

(A) if a current frame is inputted in such a state that a
previous frame has been stored, multiplying a first
frame frequency into a second frame frequency to
generate the same still image frames or the same
dynamic image frames driven substantially continu-
ously within a certain time;

(B) converting gray level values of pixels at the generated
frames to be driven with said second frame frequency;

(C) determining whether the current frame is a still image
frame or a dynamic image frame with the aid of said
previous frame to generate a first selection signal or a
second selection signal in accordance with the deter-
mined result; and

(D) substantially continuously outputting the generated
still image frames in response to said first selection
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signal and substantially continuously outputting the
dynamic image frames having the converted gray levels
in response to said second selection signal.

26. The method as claimed in claim 25, wherein said step
(A) includes:

if said current frame is inputted, temporarily storing said

current frame; and

substantially continuously reading out said stored current

frame twice within a certain time to generate the same
still image frames or the same dynamic image frames
driven substantially continuously within a certain time,
in order to multiply said first frame frequency into said
second frame frequency.

27. The method as claimed in claim 26, wherein said first
frame frequency is approximately 60 Hz and said second
frame frequency is approximately 120 Hz.

28. The method as claimed in claim 25, wherein said step
(B) includes:

detecting gray level values of pixels at the generated same

frames;

subtracting a predetermined reference gray level value

from the detected gray level value to calculate a low
gray level conversion value intended to be converted
and, at the same time, adding said predetermined
reference gray level value to the detected gray level
value to calculate a high gray level conversion value
intended to be converted; and

converting gray levels of pixels at the odd-numbered

frame, of the generated same frames, into said calcu-
lated low gray level conversion values and converting
gray levels of pixels at the even-numbered frame into
said calculated high gray level conversion values.

29. The method as claimed in claim 25, wherein said step
(C) includes:

if the current frame is inputted, reading out said stored

previous frame;

calculating gray level difference values between the cor-

responding pixels of the read previous frame and the
current frame;

adding all the calculated gray level difference values to

obtain a sum;

comparing said sum with the predetermined reference

gray level value to determine whether or not said sum
is smaller than the predetermined reference gray level
value;

if said sum is smaller than the predetermined reference

gray level value, determining the current frame to be a
still image frame, thereby generating said first selection
signal; and

if said sum is larger than the predetermined reference gray

level value, determining the current frame to be a
dynamic image frame, thereby generating said second
selection signal.

30. A liquid crystal display device, comprising:

frame processing means for multiplying a frame fre-

quency of an inputted current frame to generate a
multiplied odd-numbered frame and a multiplied even-
numbered frame, for detecting an edge area at which a
motion blur occurs from the multiplied odd-numbered
frame and the multiplied even-numbered frame, and for
converting gray levels of pixels positioned at the
detected edge area, of pixels at said multiplied odd-
numbered frame, into high gray levels and, at the same
time, converting gray levels of pixels positioned at the
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detected edge area, of pixels at said multiplied even-
numbered frame, into low gray levels;

timing controlling means for controlling a driving timing
of the odd-numbered frame having said high gray level
value multiplied and converted by said frame process-
ing means and the even-numbered frame having said
low gray level value multiplied and converted by said
frame processing means; and

data driving means for continuously driving said multi-
plied odd-numbered frame and said multiplied even-
numbered frame within a certain time with respect to a
liquid crystal display panel under control of said timing
control means.

31. The liquid crystal display device as claimed in claim

30, wherein the frame processing means includes:

a frequency converter for multiplying said frame fre-
quency of the inputted current frame to substantially
continuously output the multiplied odd-numbered
frame and the multiplied even-numbered frame within
a certain time;

an edge detector for detecting an edge area at which a
motion blur occurs from said input frame; and

a gray level converter for converting gray levels of pixels
positioned at the detected edge area of pixels at said
multiplied odd-numbered frame, into high gray levels
and, at the same time, converting gray levels of pixels
positioned at the detected edge area of pixels at said
multiplied even-numbered frame, into low gray levels.

32. The liquid crystal display device as claimed in claim
31, wherein the frequency converter includes:

a storage unit for temporarily storing said inputted current

frame; and

a frequency conversion controller for temporarily storing
said inputted current frame into the storage unit, and for
continuously reading out and outputting the frame at
the storage unit within a certain time such that said first
frame frequency is multiplied into the second frame
frequency.

33. The liquid crystal display device as claimed in claim
32, wherein said first frame frequency is approximately 60
Hz and said second frame frequency is approximately 120
Hz.

34. The liquid crystal display device as claimed in claim
31, wherein the edge detector includes:

a low pass filter for reducing a gray level value at an
interface area between pixels having a different gray
level value of pixels of the multiplied odd-numbered
frame and the multiplied even-numbered frame, to
smooth a gray level difference value between the
pixels;

an operating unit for calculating a gray level difference
value between the corresponding pixels of pixels at said
multiplied frame and at the filtered frame; and

an edge detector for comparing said gray level difference
values calculated by the operating unit with a prede-
termined threshold value to detect said edge area.

35. The liquid crystal display device as claimed in claim
34, wherein the low pass filter detects gray level values of
pixels at said multiplied frame and thereafter calculates an
average gray level value between a single of pixel located at
the center and peripheral pixels located at the periphery, of
the adjacent pixels, with the aid of the detected gray level
values.
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36. The liquid crystal display device as claimed in claim
34, wherein the operating unit subtracts gray level values of
pixels at the frame filtered by the low pass filter from gray
level values of pixels at said multiplied frame.

37. The liquid crystal display device as claimed in claim
34, wherein the edge detector compares the calculated gray
level values with the predetermined threshold value to detect
a pixel area at which a gray level difference value higher
than the predetermined threshold value is calculated as a
result of the comparison to be an edge area.

38. The liquid crystal display device as claimed in claim
31, wherein the gray level converter includes:

a gray level detector for detecting gray level values of
pixels positioned at said detected edge area of pixels at
the multiplied odd-numbered frame, while detecting
gray level values of pixels positioned at said detected
edge area of pixels at the multiplied even-numbered
frame;

a gray level calculator for calculating a low gray level
conversion value and a high gray level conversion
value intended to be converted with the aid of the gray
level value detected by the gray level detector and the
predetermined reference gray level value; and

a gray level converting unit for changing gray levels of
pixels positioned at the detected edge area of pixels at
the multiplied odd-numbered frame into said calculated
high gray level conversion values to convert them into
high gray levels changing gray levels of pixels posi-
tioned at the detected edge area, of pixels at the
multiplied even-numbered frame into said calculated
low gray level conversion values to convert them into
low gray levels.

39. The liquid crystal display device as claimed in claim
38, wherein the gray level calculator adds gray level values
of pixels positioned at the edge area of the multiplied
odd-numbered frame to the predetermined reference gray
level value to calculate said high gray level conversion
value, and subtracts the predetermined reference gray level
value from gray level values of pixels positioned at the edge
area of the multiplied even-numbered frame to calculate said
low gray level conversion value.

40. A liquid display device, comprising:

frequency converting means for multiplying a frame
frequency of an inputted current frame to continuously
outputting a multiplied odd-numbered frame and a
multiplied even-numbered frame within a certain time;

edge detecting means for detecting an edge area at which
a motion blur occurs from the multiplied odd-numbered
frame and the multiplied even-numbered frame; and

gray level converting means for converting gray levels of
pixels positioned at the detected edge area of pixels at
said multiplied odd-numbered frame into high gray
levels and, at the same time, converting gray levels of
pixels positioned at the detected edge area of pixels at
said multiplied even-numbered frame into low gray
levels.

41. The liquid crystal display device as claimed in claim

40, wherein the frequency converting means includes:

a storage unit for temporarily storing said inputted current
frame; and

a frequency conversion controller for temporarily storing
said inputted current frame into the storage unit, and for
substantially continuously reading out and outputting
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the frame at the storage unit within a certain time such
that said first frame frequency is multiplied into the
second frame frequency.

42. The liquid crystal display device as claimed in claim
41, wherein said first frame frequency is approximately 60
Hz and said second frame frequency is approximately 120
Hz.

43. The liquid crystal display device as claimed in claim
40, wherein the edge detecting means includes:

a low pass filter for reducing a gray level value at an
interface area between pixels having a different gray
level value of pixels of said multiplied frame to smooth
a gray level difference value between the pixels;

an operating unit for calculating a gray level difference
value between the corresponding pixels of pixels at said
multiplied frame and at the filtered frame; and

an edge detector for comparing said gray level difference
values calculated by the operating unit with a prede-
termined threshold value to detect said edge area.

44. The liquid crystal display device as claimed in claim
43, wherein the low pass filter detects gray level values of
pixels at said multiplied frame and thereafter calculates an
average gray level value between a single of pixel located at
the center and peripheral pixels located at the periphery of
the adjacent pixels with the aid of the detected gray level
values.

45. The liquid crystal display device as claimed in claim
43, wherein the operating unit subtracts gray level values of
pixels at the frame filtered by the low pass filter from gray
level values of pixels at said multiplied frame.

46. The liquid crystal display device as claimed in claim
43, wherein the edge detector compares the calculated gray
level values with the predetermined threshold value to detect
a pixel area at which a gray level difference value higher
than the predetermined threshold value is calculated as a
result of the comparison to be an edge area.

47. The liquid crystal display device as claimed in claim
40, wherein the gray level converting means includes:

a gray level detector for detecting gray level values of
pixels positioned at said detected edge area of pixels at
the multiplied odd-numbered frame, while detecting
gray level values of pixels positioned at said detected
edge area of pixels at the multiplied even-numbered
frame;

a gray level calculator for calculating a low gray level
conversion value and a high gray level conversion
value intended to be converted with the aid of the gray
level value detected by the gray level detector and the
predetermined reference gray level value; and

a gray level converter for transiting gray levels of pixels
positioned at the detected edge area, of pixels at the
multiplied odd-numbered frame, into said calculated
high gray level conversion values to convert them into
high gray levels and, at the same time, transiting gray
levels of pixels positioned at the detected edge area, of
pixels at the multiplied even-numbered frame, into said
calculated low gray level conversion values to convert
them into low gray levels.

48. The liquid crystal display device as claimed in claim
47, wherein the gray level calculator adds gray level values
of pixels positioned at the edge area of the multiplied
odd-numbered frame to the predetermined reference gray
level value to calculate said high gray level conversion
value, and subtracts the predetermined reference gray level
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value from gray level values of pixels positioned at the edge
area of the multiplied even-numbered frame to calculate said
low gray level conversion value.

49. A method of driving a liquid crystal display device,

comprising:

(A) multiplying a first frame frequency of an inputted
current frame into a second frame frequency to gener-
ate a multiplied odd-numbered frame and a multiplied
even-numbered frame;

(B) detecting an edge area at which a motion blur occurs
from the multiplied odd-numbered frame and the mul-
tiplied even-numbered frame; and

(C) converting gray levels of pixels positioned at the
detected edge area of pixels at said multiplied odd-
numbered frame into high gray levels and converting
gray levels of pixels positioned at the detected edge
area of pixels at said multiplied even-numbered frame,
into low gray levels.

50. The method as claimed in claim 49, wherein said step

(A) includes:

(al) if said current frame is inputted, temporarily storing
said inputted current frame; and

(a2) substantially continuously reading out the stored
current frame twice within a certain time such that a
frame frequency of said current frame is multiplied.

51. The method as claimed in claim 50, wherein said first

frame frequency is approximately 60 Hz and said second
frame frequency is approximately 120 Hz.

52. The method as claimed in claim 49, wherein said step

(B) includes:

(bl) reducing a gray level value at an interface area
between pixels having a different gray level value, of
pixels of said multiplied frame, to smooth a gray level
difference value between the pixels;

(b2) calculating a gray level difference value between the
corresponding pixels, of pixels at said multiplied frame
and at the smoothed frame; and

(b3) comparing said calculated gray level difference val-
ues with a predetermined threshold value to detect said
edge area.

53. The method as claimed in claim 52, wherein said step

(b1) of smoothing the gray level difference value includes:
detecting gray level values of pixels at said multiplied
frame and thereafter calculating an average gray level
value between a single of pixel located at the center and
peripheral pixels located at the periphery of the adja-
cent pixels with the aid of the detected gray level
values.

54. The method as claimed in claim 52, wherein said step

(b2) of calculating the gray level difference value includes:

subtracting gray level values of pixels at the smoothed

frame from gray level values of pixels at said multi-
plied frame.

55. The method as claimed in claim 52, wherein said step

(b3) includes:

comparing the calculated gray level values with the
predetermined threshold value to detect a pixel area
having a gray level difference value higher than the
predetermined threshold value.

56. The method as claimed in claim 49, wherein said step

(C) includes:

(c1) detecting gray level values of pixels positioned at
said detected edge area of pixels at the multiplied
odd-numbered frame, and detecting gray level values
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of pixels positioned at said detected edge area of pixels
at the multiplied even-numbered frame;

(c2) calculating a low gray level conversion value and a
high gray level conversion value intended to be con-
verted with the aid of the detected gray level value and
the predetermined reference gray level value; and

(c3) changing gray levels of pixels positioned at the
detected edge area, of pixels at the multiplied odd-
numbered frame into said calculated high gray level
conversion values to convert them into high gray levels
and changing gray levels of pixels positioned at the
detected edge area of pixels at the multiplied even-
numbered frame into said calculated low gray level
conversion values to convert them into low gray levels.

57. The method as claimed in claim 56, wherein said step

(b2) includes:

adding gray level values of pixels positioned at the edge
area of the multiplied odd-numbered frame to the
predetermined reference gray level value to calculate
said high gray level conversion value, and subtracting
the predetermined reference gray level value from gray
level values of pixels positioned at the edge area of the
multiplied even-numbered frame to calculate said low
gray level conversion value.

58. A liquid crystal display device, comprising:

a frame processor for multiplying a frame frequency of an
inputted current frame to generate a multiplied odd-
numbered frame and a multiplied even-numbered
frame, and for outputting a multiplied odd-numbered
still image frame and a multiplied even-numbered still
image frame without conversion of gray level values
when the current frame is a still image frame while
outputting pixels positioned at an edge area at a mul-
tiplied odd-numbered dynamic image frame and a
multiplied even-numbered dynamic image frame with
conversion of gray level values when the current frame
is a dynamic image frame;

a timing controller for controlling a driving timing of the
odd-numbered frame and the even-numbered frame
multiplied by said frame processor; and

a data driver for continuously driving the odd-numbered
frame and the even-numbered frame multiplied by said
frame processor within a certain time with respect to a
liquid crystal display panel under control of said timing
controller.

59. The liquid crystal display device as claimed in claim

58, wherein the frame processor includes:

a frequency converter for multiplying said frame fre-
quency of the inputted current frame to continuously
output the multiplied odd-numbered frame and the
multiplied even-numbered frame;

a frame discriminator for determining whether the current
frame is a still image frame or a dynamic image frame
to selectively generate a first selection signal or a
second selection signal in accordance with the deter-
mined result;

an edge detector for detecting said edge area at which a
motion blur occurs from the multiplied odd-numbered
frame and the multiplied even-numbered frame;

a gray level converter for converting gray level values of
pixels positioned at said edge area at the multiplied
odd-numbered frame into high gray level values and, at
the same time, converting gray level values of pixels
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positioned at said edge area at the multiplied even-
numbered frame into low gray level values; and

a multiplexer for continuously outputting the odd-num-
bered still image frame and the even-numbered still
image frame multiplied by the frequency converter in
response to said first selection signal and continuously
outputting the odd-numbered dynamic image frame
and the even-numbered dynamic image frame having
gray level values converted by the gray level converter
in response to said second selection signal.

60. A liquid crystal display device, comptising:

a frame processor for multiplying a frame frequency of an
inputted current frame to generate a multiplied odd-
numbered frame and a multiplied even-numbered
frame, and for outputting a multiplied odd-numbered
still image frame and a multiplied even-numbered still
image frame without any conversion of gray level
values when the current frame is a still image frame
while outputting pixels positioned at an edge area, of
pixels at a multiplied odd-numbered dynamic image
frame and a multiplied even-numbered dynamic image
frame, with any conversion of gray level values when
the current frame is a dynamic image frame;

a timing controller for controlling a driving timing of the
odd-numbered frame and the even-numbered frame
multiplied by said frame processor; and

a data driver for continuously driving the odd-numbered
frame and the even-numbered frame multiplied by said
frame processor within a certain time with respect to a
liquid crystal display panel under control of said timing
controller.

61. The liquid crystal display device as claimed in claim

60, wherein the frame processor includes:

a frequency converter for multiplying said frame fre-
quency of the inputted current frame to continuously
output the multiplied odd-numbered frame and the
multiplied even-numbered frame;

a frame discriminator for determining whether the current
frame is a still image frame or a dynamic image frame
to selectively generate a first selection signal or a
second selection signal in accordance with the deter-
mined result;

an edge detector for detecting said edge area at which a
motion blur occurs from the multiplied odd-numbered
frame and the multiplied even-numbered frame:;

a gray level converter for converting gray level values of
pixels positioned at said edge area, of pixels at the
multiplied odd-numbered frame, into high gray level
values and, at the same time, converting gray level
values of pixels positioned at said edge area, of pixels
at eh multiplied even-numbered frame, into low gray
level values ; and

a multiplexer for continuously outputting the odd-num-
bered still image frame and the even-numbered still
image frame multiplied by the frequency converter in
response to said first selection signal or continuously
outputting the odd-numbered dynamic image frame
and the even-numbered dynamic image frame having
gray level values converted by the gray level converter
in response to said second selection signal.

62. A driving apparatus for a liquid crystal display device,

comprising;

a frequency converter for multiplying a frame frequency
of an inputted current frame to continuously output a
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multiplied odd-numbered frame and a multiplied even-
numbered frame within a certain time;

a frame discriminator for determining whether said cur-
rent frame is a still image frame or a dynamic image
frame;

an edge detector for detecting an edge area at which a
motion blur occurs from the multiplied odd-numbered
frame and the multiplied even-numbered frame;

a gray level converter for converting gray level values of
pixels positioned at the detected edge area, of pixels at
the multiplied odd-numbered frame and the multiplied
even-numbered frame; and

a multiplexer for continuously outputting the odd-num-
bered still image frame and the even-numbered still
image frame multiplied by the frequency converter or
continuously outputting the multiplied odd-numbered
dynamic image frame and the multiplied even-num-
bered dynamic image frame having gray level values
converted by the gray level converter in accordance
with the determined result of the frame discriminator.

63. The driving apparatus as claimed in claim 62, wherein
the frame discriminator outputs a first selection signal for
indicating an output of a still image frame to the multiplexer
when said current frame is said still image frame, or outputs
a second selection signal for indicating an output of a
dynamic image frame to the multiplexer when said current
frame is said dynamic image frame.

64. The driving apparatus as claimed in claim 63, wherein
the gray level converter converts gray level values of pixels
positioned at the detected edge area, of pixels at the multi-
plied odd-numbered frame, into high gray level values and,
at the same time, converts gray level values of said pixels
positioned at the detected edge area, of pixels at the multi-
plied even-numbered frame, into low gray level values.

65. The driving apparatus as claimed in claim 64, wherein
the multiplexer continuously outputs the odd-numbered still
image frame and the even-numbered still image frame
multiplied by the frequency converter in response to said
first selection signal, or continuously outputs the odd-num-
bered dynamic image frame and the even-numbered
dynamic image frame having gray level values converted by
the gray level converter in response to said second selection
signal.
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66. A method of driving a liquid crystal display device,

comprising the steps of:

(A) multiplying a frame frequency of an inputted current
frame to generate a multiplied odd-numbered frame
and a multiplied even-numbered frame;

(B) determining whether said current frame is a still
image frame or a dynamic image frame;

(C) detecting an edge area at which a motion blur occurs
from the multiplied odd-numbered frame and the mul-
tiplied even-numbered frame;

(D) converting gray level values of pixels positioned at
the detected edge area, of pixels at the multiplied
odd-numbered frame and the multiplied even-num-
bered frame; and

(E) continuously outputting the multiplied odd-numbered
still image frame and the multiplied even-numbered
still image frame or continuously outputting the mul-
tiplied odd-numbered dynamic image frame and the
multiplied even-numbered dynamic image frame hav-
ing the converted gray level values in accordance with
the determined result.

67. The method as claimed in claim 66, wherein said step

(B) includes:

generating a first selection signal for indicating an output
of a still image frame when said current frame is said
still image frame while generating a second selection
signal for indicating an output of a dynamic image
frame when said current frame is said dynamic image
frame.

68. The method as claimed in claim 67, wherein said step

(D) includes:

converting gray level values of pixels positioned at the
detected edge area, of pixels at the multiplied odd-
numbered frame, into high gray level values while
converting gray level values of said pixels positioned at
the detected edge area, of pixels at the multiplied
even-numbered frame, into low gray level values.

69. The method as claimed in claim 68, wherein said step

(B) includes:

continuously outputting the multiplied odd-numbered still
image frame and the multiplied even-numbered still
image frame in response to said first selection signal, or
continuously outputting the odd-numbered dynamic
image frame and the even-numbered dynamic image
frame having said converted gray level values in
response to said second selection signal.

¥ ok %k k%



TRBI(E) R RERRERE) 5 E

DI (AE)E US20070296668A1

HiES US11/646554

FRIRE(EFRR)AGE) £EGONE
KOO SUNG JO
MOON MYUNG KOOK
ZHHA

BRiF (TR AR +8GONE
KOO SUNG JO
MOON MYUNG KOOK
Z=EPHA

HHHEBERAN)AGE) £8GONE
KOO SUNG JO
MOON MYUNG KOOK
ZHHA

[FRIKBA A KIM CHANG GONE
KOO SUNG JO
MOON MYUNG KOOK
LEE JIN HA

REAA KIM, CHANG GONE
KOO, SUNG JO
MOON, MYUNG KOOK
LEE, JIN HA

IPCH %S G09G3/36

2007-12-27

2006-12-28

patsnap

CPCH¥S G09G3/2025 G09G3/3611 G09G3/3648 G09G2340/0435 G09G2320/0261 G09G2320/0266 G09G2320

/103 G09G2320/0247

LR 1020060058083 2006-06-27 KR
1020060058069 2006-06-27 KR

H AN FF 3Tk US7701429
SNEBEE Espacenet USPTO
RE(R)

—MRGERERRENTE , SF  FRARN AT DSARERE
BAF= A 48 S Y 35 2o A8 SR B9 18 ThL, B TE PO =4 BT LR B8 U R R A =2
75 B 4R 00, M SRS B B 5T A AR SR B 1B Bhit i A U HE BZ B AR M Y 45
X35 B R T R A B B A TR0 (B BT A U B 8930 5 X A0 R SR B X
BEfE; 5 BES fa HAB SRV T 2088 LE BRI AR SRV B 2B LB &R , =
FEESH HARNTRISEEMMEFRRENIEEBNFEBHRD
SEEN. BENER, EAF T -—HRBEREE,

20

/

220

[

FRAME
FRAVE NG =———— 1 (8
PROCESSOR [ | CONTROLLER oC ER
DATA DANVER
‘IGDC "
B
LTT
GATE I
DRVER * :
GLn
20~



https://share-analytics.zhihuiya.com/view/01ac3b45-5d25-4fa3-9638-c0d7b49b661c
https://worldwide.espacenet.com/patent/search/family/038777080/publication/US2007296668A1?q=US2007296668A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220070296668%22.PGNR.&OS=DN/20070296668&RS=DN/20070296668




