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LIQUID CRYSTAL DISPLAY AND DRIVING
METHOD THEREOF

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2006-078858 filed on Aug. 21,
2006, which is hereby incorporated by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Embodiments of the present invention relate to a
liquid crystal display (LCD device) device and a driving
method thereof.

[0004] 2. Discussion of the Related Art

[0005] Generally, an LCD device controls the light trans-
mittance of liquid crystal molecules according to video
signals to display a picture on a liquid crystal panel. The
liquid crystal panel includes liquid crystal cells arranged in
a matrix. In an active matrix type liquid crystal display, a
switching device is provided in each of the liquid crystal
cells. As the active matrix type LCD device can actively
control the switching device in each cell, it has an advantage
in displaying motion pictures. For a switching device of the
active matrix type liquid crystal display, a thin film transistor
(hereinafter TFT) may be employed, as shown in FIG. 1
[0006] FIG. 1 shows an equivalent circuit diagram for a
pixel formed in an LCD device according to the related art.
As shown in FIG. 1, in a pixel of an active matrix type liquid
crystal device, a gate line GL is formed to cross a data line
DL, and a thin film transistor TFT for driving a liquid crystal
cell Clc is formed at the crossing of the gate line GL and the
data line DL. The active matrix type LCD device changes
digital input video data into an analog data voltage based on
a gamma reference voltage. Then, the active matrix type
LCD device supplies the analog data voltage to the data line
DL and, at the same time, supplies a scan pulse to the gate
line GL thereby charging the liquid crystal cell Cle.
[0007] A gate electrode of the TFT is connected to the gate
line GL. A source electrode of the TET is connected to the
data line DL. A drain electrode of the TFT is commonly
connected to a pixel electrode and a storage capacitor Cst of
the liquid crystal cell Cle. A common voltage Vcom is
supplied to a common electrode in the liquid crystal cell Cle.
The storage capacitor Cst is charged by the data voltage
supplied from the data line DL when the TFT is turned on,
thereby maintaining a voltage in the liquid crystal cell Clc in
a certain level.

[0008] The TFT is turned on by a scan pulse applied to the
gate line GL to form a channel between the source electrode
and the drain electrode of the TFT and provides a voltage on
the data line DL to the pixel electrode of the liquid crystal
cell Clc. When the voltage on the data line DL is provided
to the pixel electrode, liquid crystal molecules of the liquid
crystal cell Cle change their arrangement, thereby modulat-
ing an incident light.

[0009] FIG. 2 shows a schematic description of an active
matrix type LCD device according to the related art. Refer-
ring to FIG. 2, an active type LCD device includes an LCD
device panel 110 where a plurality of data lines DL1 to DLm
(m is a positive integer) and a plurality of gate lines GL1 to
GLn (n is a positive integer) cross each other to define a
plurality of pixel areas, liquid crystal cells Clc formed in
each of the pixel areas, and thin film transistors TFTs formed
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at each of the crossings between the data lines DL1 to DLm
and the gate lines GL.1 to GLn to drive liquid crystal cells
Cle, a data driver 120 to supply video data to the data lines
DL1 to DLm of the LCD device panel 110, a gate driver 130
to supply scan signals to the gate lines GL1 to GLn of the
LCD device panel 110, a gamma reference voltage generator
140 to generate gamma reference voltages and supplies them
to the data driver 120, a backlight assembly 150 to emit light
into LCD device panel 110, an inverter 160 to supply an AC
voltage and current to the backlight assembly 150, a com-
mon voltage generator 170 to generate a common voltage
and to supply it to a common electrode of the liquid crystal
cell Clc, a gate driving voltage generator 180 to generate a
gate high voltage VGH and a gate low voltage VGL and to
supply them to the gate driver 130, and a timing controller
190 to control the data driver 120 and the gate driver 130.

[0010] In the liquid crystal panel 110, liquid crystal mol-
ecules are injected between two glass substrates. Data lines
DL1 to DLm and gate lines GL1 to GLn are formed to
perpendicularly cross each other on a lower substrate of the
liquid crystal panel 110. TFTs are formed at the crossings of
the data lines DL1 to DLm and the gate lines GL1 to GLn.
The TFTs transfer video data from the data lines DL1 to
DLm to the liquid crystal cells Clc in response to scan
pulses. Gate electrodes of the TFTs are connected to the gate
lines GL1 to GLn. Source electrodes of the TFTs are
connected to the data lines DL1 to DLm. Drain electrodes of
the TFTs are connected to pixel electrodes and storage
capacitors in liquid crystal cells Clc.

[0011] A TFT is turned on in response to a scan pulse
supplied to a gate line that is connected to its gate electrode
among the gate lines GL1 to GLn. When the TFT is turned
on, it transfers video data from one of the data lines DL1 to
DLm, which is connected to its drain electrode among the
data lines DL1 to DLm, to a pixel electrode in a liquid
crystal cell Cle.

[0012] The data driver 120 supplies video data to the data
lines DL1 to DLm in response to a data driving control
signal DDC provided from the timing controller 190. More
specifically, the data driver 120 samples and latches RGB
digital video data provided from the timing controller 190
and changes the RGB digital video data into analog data
voltages for representing a gray level in each of the liquid
crystal cell Clc based on a gamma reference voltage pro-
vided from the gamma reference voltage generator 140.

[0013] The gate driver 130 generates scan pulses in
response to a gate driving control signal GDC and a gate
shift clock GSC provided from the timing controller 190 and
sequentially supplies the scan pulses to the gate lines GL1 to
GLn. The gate driver 130 determines a high level voltage
and a low level voltage of each scan pulse in accordance
with a gate high voltage VGH and a gate low voltage VGL
provided by the timing controller 190, respectively.

[0014] The gamma reference voltage generator 140 gen-
erates positive gamma reference voltages and negative
gamma reference voltages by using a high-state source
voltage VDD supplied into it and outputs them to the data
driver 120.

[0015] The backlight assembly 150 is disposed on the rear
surface of the liquid crystal panel 110. The backlight assem-
bly 150 emits light by using an AC voltage and current
provided from the inverter 160 and supplies the light into
each pixel of the liquid crystal panel 110.
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[0016] The inverter 160 changes a square wave signal that
is generated inside it into a chopping wave signal and
compares the chopping wave signal with a DC source
voltage provided from a system (not shown), then generates
a burst dimming signal that is proportion to the comparison
result. If the burst dimming signal is generated in response
to the square wave signal inside the inverter 160, a driving
integrated circuit within the inverter 160 controls generating
an AC voltage and current that is supplied to the backlight
assembly 150 according to the burst dimming signal.
[0017] The common voltage generator 170 generates a
common voltage Vcom by using a high-state source voltage
VDD provided into it and supplies the common voltage
Veom to a common electrode of a liquid crystal cell Clc
formed in each pixel of the liquid crystal panel 110.
[0018] The gate driving voltage generator 180 generates a
gate high voltage VGH and a gate low voltage VGL by using
a high-state source voltage VDD provided into it and sup-
plies them to the gate driver 130. The gate high voltage VGH
is greater than or at least equal to a threshold voltage of a
TFT formed in each pixel and the gate low voltages VGL is
less than the threshold voltage of a TFT. The gate high
voltage VGH and the gate low voltage VGL are used to
decide a high level voltage and a low level voltage of a scan
pulse generated by the gate driver 130, respectively.
[0019] The timing controller 190 receives RGB digital
video data provided from a scaler (not shown) formed in a
system such as a television receiver and a monitor for a
personal computer, etc. and supplies the RGB digital video
data the data driver 120. The timing controller 190 generates
a data driving control signal DDC and a gate driving control
signal GDC by using horizon/vertical synchronizing signals
H and V according to a clock signal CLK, then, supplies the
data driving control signal DDC and the gate driving control
signal GDC 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
polarization 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.

[0020] However, because the LCD device is a hold type
display device, a motion blurring phenomenon is displayed
on a screen. This motion blurring phenomenon causes a
motion picture to be blurred on the LCD display. This
motion blurring phenomenon will be explained in conjunc-
tion with FIGS. 3 and 4, which represent a data characteristic
of an LCD device and a cathode ray tube CRT.

[0021] In contrast, the CRT, as shown in FIG. 3 (a), is an
impulse type display device that displays data by making a
phosphorus emit light for a very short time in an early stage
of one frame period and where most of the one frame period
remains as a pause interval. Accordingly, in the CRT, a
sharper image is perceived, as shown in FIG. 3 (b).

[0022] In aliquid crystal display, as shown in FIG. 4 (a),
video data is supplied to a liquid crystal cell for a scanning
period when a scan high voltage is supplied and the video
data supplied to the liquid crystal cell is maintained in a
non-scanning period that takes most of one frame period.
Accordingly, the display picture is blurred in the liquid
crystal display, as shown in F1G. 4 (b), because of a motion
blurring phenomenon. The perceived image results from an
integration effect of the image which temporarily lasts in an
eye that follows a movement. Accordingly, even though the
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response speed of the LCD device is fast, an observer sees
a blurred screen where a residual image of previous frames
is displayed in a current frame, because of discordance
between the movement of the eye and the static image of
each frame. The motion blurring phenomenon deteriorates
picture quality of an image displayed in a liquid crystal
display.

SUMMARY OF THE INVENTION

[0023] Accordingly, embodiments of the present invention
are directed to a liquid crystal display device and a method
of driving the same that substantially obviate one or more
problems due to limitations and disadvantages of the related
art.

[0024] An object is to provide an LCD device and a
driving method thereof capable of preventing a motion
blurring phenomenon for a displaved image.

[0025] Additional features and advantages of the inven-
tion will be set forth in part in the description which follows,
and in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0026] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal display
includes a back light assembly that emits light on the liquid
crystal panel; and an inverter that controls brightness of the
light emitted from the back light assembly according to a
difference between video data of at least three frames that
are sequentially inputted to the liquid crystal panel.

[0027] In another aspect, a back light driving device for a
liquid crystal display includes a duty ratio controller that
controls a duty ratio of a driving control signal used for
controlling the brightness of a back light assembly according
to the difference between video data of at least three frames
that are sequentially inputted to a liquid crystal panel; and an
inverter that supplies a back light driving signal to the back
light assembly to change the brightness of the light emitted
from the back light assembly according to the duty ratio of
the driving control signal.

[0028] In another aspect, a method of driving a liquid
crystal display device includes comparing video data
between at least three frames that are sequentially inputted
to a liquid crystal panel; and controlling brightness of light
emitted from a back light assembly according to a difference
between video data of the at least three frames that are
sequentially inputted to the liquid crystal panel.

[0029] Tt is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:
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[0031] FIG. 1 shows an equivalent circuit diagram for a
pixel formed in an LCD device according to the related art;
[0032] FIG. 2 shows a schematic description of an active
matrix type LCD device according to the related art;
[0033] FIG. 3 is a diagram representing a light emission
characteristic of a cathode ray tube and a perceived image of
a cathode ray tube that an observer perceives;

[0034] FIG. 4 is a diagram representing a light emission
characteristic of an LCD device and a perceived image of an
LCD device that an observer perceives;

[0035] FIG. 5 shows a schematic diagram of an LCD
device according to an embodiment of the present invention;
[0036] FIG. 6 shows an exemplary pulse width control
signal according to an embodiment of the invention;
[0037] FIG. 7 shows an exemplary duty ratio controller
according to an embodiment of the present invention;
[0038] FIG. 8 shows an exemplary inverter according to
an embodiment of the invention;

[0039] FIG. 9 shows a circuit diagram of an exemplary
inverter in the LCD device of FIG. 5;

[0040] FIGS. 10 and 11 are diagrams illustrating operating
principles of an exemplary inverter of FIG. 5;

[0041] FIG. 12 is a diagram illustrating an operating
characteristic of an exemplary inverter of FIG. 5;

[0042] FIG. 13 is a flow chart illustrating an exemplary
driving method of an LCD device according to an embodi-
ment of the present invention;

[0043] FIG. 14 is a flow chart detailing an exemplary step
of determining duty ratios of an driving method of FIG. 13;
[0044] FIG. 15 is a graph illustrating an interrelationship
between duty ratios and motion picture response times in a
liquid crystal display; and

[0045] FIG. 16 is a diagram illustrating an exemplary
backlight assembly having a plurality of lamps and an
exemplary driving signal to sequentially drive the plurality
of lamps according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0046] Reference will now be made in detail to the exem-
plary embodiments of the present invention, which are
illustrated in the accompanying drawings.

[0047] FIG. 5 shows a schematic diagram of an LCD
device according to an embodiment of the present invention.
Referring to FIG. 5, an LCD device 200 includes a gamma
reference voltage generator 140, a common voltage genera-
tor 170 and a gate driving voltage generator 170, which are
described in reference to FIG. 2, but are omitted in FIG. 5
to simplify the detailed explanation of this embodiment.
[0048] As shown in FIG. 5, the LCD device 200 includes
a data driver 120, a gate driver 120 and a timing controller
190, similar to a related art LCD device shown in FIG. 2.
Also, the LCD device 200 includes a backlight assembly 210
to emit light to a liquid crystal panel 110, a duty ratio
controller 220 to control a duty ratio of a pulse width
modulation (PWM) signal according to an amount of move-
ment of an image displayed on the liquid crystal panel 110
where the pulse width modulation signal is used in control-
ling the brightness of the backlight assembly 210, and an
inverter 230 to change the duty ratio of the pulse width
modulation signal in response to the duty ratio controlled by
the duty ratio controller 220 and to supply a backlight
driving signal, i.e. a lamp driving voltage and current to the
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backlight assembly 210 where the backlight driving signal
changes according to the duty ratio of the pulse width
modulation signal.

[0049] The backlight assembly 210 is disposed on the rear
surface of the liquid crystal panel 110 and includes a
plurality of lamps (not shown) for controlling brightness of
a screen. The lamps are turned on by a lamp driving current
supplied from the inverter 230 and emit light. The brightness
of the lamps changes according to the lamp driving current.
In other words, the brightness of the lamps increases as the
lamp driving current increases. Also, the brightness of the
lamps decreases as the lamp driving current decreases. In
addition, the backlight assembly 210 may be implemented
by a plurality of light emitting diodes LEDs (not shown) or
it may be implemented in a hybrid type including both a
plurality of lamps and a plurality of LEDs.

[0050] The duty ratio controller 220 changes a duty ratio
of a pulse width modulation signal generated in the inverter
230 according to an amount of movement of an image
displayed by video data inputted from a system (not shown).
The duty ratio controller 220 is connected to the system (not
shown) or to the timing controller 190 to receive video data
sequentially inputted during a plurality of frames. Herein,
the video data inputted during one frame period (i.e. 16.67
ms in NTSC) is defined as frame data. The duty ratio
controller 220 compares the video data sequentially inputted
during the plurality of frame and determines whether an
image displayed on a screen is a still picture or a motion
picture based on the comparison result. In addition, the duty
ratio controller 220 can classify the motion picture into
different levels depending on an amount of movement of an
image displayed on a screen. The amount of movement of an
image may be decided according to the quantity of change
of video data during a plurality of frames. For example, if
the quantity of change of video data during a plurality of
frames increases, it represents that the amount of movement
of an image displayed on a screen is increasing. On the
contrary, if the quantity of change of video data sequentially
inputted during a plurality of frames decreases, it represents
that the amount of movement of an image displayed on a
screen is decreasing. Then, the duty ratio controller 220
changes the brightness of the lamps according to the amount
of movement of an image displayed on a screen.

[0051] The inverter 230 changes a square wave signal
generated inside itself into a chopping signal and compares
the chopping signal with a DC source voltage provided from
a system (not shown). Then, the inverter 160 generates a
burst dimming signal according to the comparison result
between the chopping signal and the DC source voltage
provided from a system (not shown). If the burst dimming
signal is generated, the inverter 160 generates a pulse width
modulation signal that controls the size of a backlight
driving signal, i.e. a driving AC voltage and current, accord-
ing to the burst dimming signal, then, supplies the backlight
driving signal to the backlight assembly 210. Also, the
inverter 230 may be controlled by the timing controller 190.
Especially, in a scanning backlight driving method where a
plurality of lamps are arranged in parallel with each other
and sequentially turned on and off in accordance with a
scanning order of gate lines GL1 to GLn of the liquid crystal
panel 110, a gate start pulse GSP indicating a scanning
initiation time for the gate lines GL1 to GLn is supplied to
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the inverter 230 from the timing controller 190 to synchro-
nize the scanning time of the plurality of lamps with that of
the gate lines GL1 to GLn.

[0052] If the inverter 230 receives a duty ratio control
signal together with a calculated duty ratio from the duty
ratio controller 220, it can change the duty ratio of the pulse
width modulation signal so that the pulse width modulation
signal gets the calculated duty ratio.

[0053] FIG. 6 shows an exemplary pulse width control
signal according to an embodiment of the present invention.
As shown in FIG. 6, the pulse width modulation signal has
a specific period T where an on-time Ton maintaining a
voltage higher than a reference voltage Vref and an off-time
Toff maintaining the reference voltage Vref repeats periodi-
cally to control a backlight driving signal supplied to the
backlight assembly 210. Herein, the on-time Ton of the pulse
width modulation signal can be adjusted within the specific
period T according to a bright control range of the backlight
assembly 210. If the on-time Ton of the pulse width modu-
lation signal is set as 100% within the specific period T, i.e.
a duty ratio of the pulse width modulation signal is set as
100%, the brightness of the backlight assembly 210 reaches
its maximum level. If the on-time Ton of the pulse width
modulation signal is set as 50% within the specific period T,
i.e. a duty ratio of the pulse width modulation signal is set
as 50%, the brightness of the backlight assembly 210
decreases by a certain level. Accordingly, as the inverter 230
changes a duty ratio of the pulse width modulation signal so
that the pulse width modulation signal has a duty ratio
calculated by the duty ratio controller 220, the backlight
driving signal, for example the driving voltage and current
to drive that backlight assembly 210, changes.

[0054] FIG. 7 shows an exemplary duty ratio controller
according to an embodiment of the present invention. The
duty ratio controller 220 includes a comparing part 221 to
receive video data inputted during a current frame (i.e. a
current frame data), a delaying part 222 to delay video data
inputted during one or a plurality of frames (i.e. input frame
data) for a specific time and to supply the delayed frame data
to the comparing part 221, and a duty ratio control signal
generator 223 to generate a duty ratio control signal having
a duty ratio achieved in response to a comparison result of
the comparing part 221.

[0055] The comparing part 221 is connected to a system
that supplies video data or to the timing controller 190 to
receive the current frame data. Then, the comparing part 221
compares the current frame data with video data that are
sequentially inputted during the previous 3 frame before the
current frame data (i.e. previous 3 frame data) to detect a
quantity of changes of video data between sequentially
inputted 4 frame data. Herein, the current frame data is video
data inputted to the LCD device 220 during the current one
frame Fn and the previous 3 frame data are video data
inputted during three frame Fn-1 to Fn-3 prior to the current
frame Fn.

[0056] A quantity of change of video data between a
plurality of frames can be determined by comparing video
data of one frame with video data of another frame. In this
case, video data between frames are compared with each
other, pixel by pixel, in the whole effective display area of
the liquid crystal panel 110 where an image is displayed.
Also, video data between frames may be compared with
each other, pixel by pixel, in a portion of pixels among all
the pixels within the whole effective display area if the
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portion of pixels is enough to determine whether an image
displayed on the liquid crystal panel 110 is a still picture or
a motion picture.

[0057] The delaying part 222 delays a frame data inputted
during one frame for a specific time and supplies the delayed
frame data to the comparing part 221.

[0058] The duty ratio control signal generator 223 gener-
ates a duty ratio control signal having a duty ratio achieved
in response to the comparison result of the comparing part
221. The duty ratio control signal generator 223 achieves a
duty ratio corresponding to the comparison result of the
comparing part 221 from a look up table LUT 224 and
outputs a duty ratio control signal having the achieved duty
ratio to the inverter 230.

[0059] More specifically, in the look up table LUT 224, a
plurality of duty ratios and a plurality of levels that represent
quantities of change of video data between frames are set to
correspond to each other. Further, a duty ratio in the look up
table LUT 224 is set to be increased, as a corresponding
quantity of change of video data between frames decreases.
Also, a duty ratio in the look up table LUT 224 is set to be
decreased, as a corresponding quantity of change of video
data between frames increases. In an embodiment of the
invention, four sequentially inputted frames of data are
compared to each other to determine the quantities of change
of video data. In another embodiment, the number of com-
pared frames of data can be changed. Accordingly, the
number of duty ratios and levels representing quantities of
change of video data between frames set in the look up table
LUT 224 can be changed depending on the number of
compared frame data. For example, the duty ratio controller
220 can determine quantities of change between a plurality
of frames that are sequentially inputted in a following
manner.

[0060] At first, the comparing part 221 compares video
data of a current frame Fn with video data of preceding 3
frames Fn-1 to Fn-3 that are sequentially inputted in a
certain area of the liquid crystal panel 110, pixel by pixel,
and supplies the comparison result to the duty ratio control
signal generator 223. Then, the duty ratio control signal
generator 223 generates a duty ratio corresponding to the
comparison result from the look up table LUT 224 and
supplies the achieved duty ratio to the inverter 230. Also, the
duty ratio control signal generator 223 supplies a duty ratio
control signal that is used to control a pulse width modula-
tion signal having the determined duty ratio to the inverter
230.

[0061] In other words, the comparing part 221 compares
video data of a current frame Fn, pixel by pixel, with video
data of a preceding frame Fn-1 that is inputted just before the
current frame data Fn. If the comparison result shows that
the number of pixels where video data changes between the
2 sequentially inputted frames Fn and Fn-1 is higher than a
specific value, the comparing part 221 outputs an image
change detection signal indicating a change of an image
between the 2 sequentially inputted frames Fn and Fn-1. For
example, if a ratio of the number of pixels where video data
changes between the 2 frames Fn and Fn-1 to the whole
number of pixels within an effective display area of the
liquid display panel 110, exceeds 50%, it can be considered
as there is a change of an image between the 2 frames Fn and
Fn-1.

[0062] Also, the comparing part 221 repeats comparing
video data between every 2 consecutive frames, 1.e. between
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the Fn-1 frame and a Fn-2 frame inputted prior to the current
frame Fn by 2 frame periods, and between the Fn-2 frame
and a Fn-3 frame inputted prior to the current frame Fn by
3 frame periods. Then, the duty ratio control signal generator
223 counts the number of changes between the 2 consecu-
tive frames among the 4 sequentially inputted frames.
Herein, if the counted number of changes is large, it means
the quantity of change of video data is big as well and an
image displayed on a screen is rapidly moving. On the
contrary, if the counted number of changes is small, it means
the quantity of change of video data is small and an image
displayed on a screen is moving slowly. Also, if the counted
number of changes is zero, an image displayed on a screen
can be considered as a still picture that does not move on a
screen for a while. Herein, if only 2 sequentially inputted
frames are compared, an image may be discriminated into 2
types, whether it is a still picture or a motion picture.
However, as at least 3 sequentially inputted frames are
compared according to the present invention, an image can
be discriminated into a plurality of types depending on its
quantity of change of video data, whether it is a still picture,
a motion picture moving slowly or a motion moving rapidly.
Then, the duty ratio control signal generator 223 can achieve
a duty ratio corresponding to the counted number of changes
that represents a quantity of change of video data from the
look up table 224 and supplies the achieved duty ratio to the
inverter 230.

[0063] More specifically, if the number of changes
between the 2 adjacent frames happens among sequentially
inputted 4 frames is zero, the duty ratio control signal
generator 223 determines an image displayed on a screen as
a still picture. Then, the duty ratio control signal generator
223 achieves the highest duty ratio among duty ratios set in
the look up table 224 and supplies it, together with a duty
ratio control signal, to the inverter 230. At this moment, the
duty ratio control signal generator 223 outputs a duty ratio
corresponding to 100% of the duty ratio of the pulse width
modulation signal.

[0064] If the number of changes between the 2 adjacent
frames happens among sequentially inputted 4 frames is ‘1°,
the duty ratio control signal generator 223 determines an
image displayed on a screen as a motion picture that changes
at the lowest level among various levels for motion pictures.
For example, if video data changes in any one of between the
Fn frame and the Fn-1 frame, between the Fn-1 frame and
the Fn-2 frame, and between the Fn-2 frame and the Fn-3
frame, the number of changes is considered to be ‘1°. Then,
the duty ratio control signal generator 223 achieves a
corresponding duty ratio from the look up table 224 and
supplies it, together with a duty ratio control signal, to the
inverter 230. At this moment, the duty ratio control signal
generator 223 outputs a duty ratio corresponding to 80% of
duty ratio of the pulse width modulation signal.

[0065] If the number of changes between the 2 adjacent
frames happens among sequentially inputted 4 frames is ‘2,
the duty ratio control signal generator 223 determines an
image displayed on a screen as a motion picture that changes
at an average level among various levels for motion pictures.
For example, if video data is not changed only in any one of
between the Fn frame and the Fn-1 frame, between the Fn-1
frame and the Fn-2 frame, and between the Fn-2 frame and
the Fn-3 frame, while video data changes in the other
neighboring 2 frames, the number of changes is considered
to be ‘2°. Then, the duty ratio control signal generator 223
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achieves a corresponding duty ratio from the look up table
224 and supplies it, together with a duty ratio control signal,
to the inverter 230. At this moment, the duty ratio control
signal generator 223 outputs a duty ratio corresponding to
65% of duty ratio of the pulse width modulation signal.
[0066] If the number of changes between the 2 adjacent
frames happens among sequentially inputted 4 frames is ‘3’,
the duty ratio control signal generator 223 determines an
image displayed on a screen as a motion picture that changes
at the highest level among various levels for motion pictures.
For example, if video data between the Fn frame and the
Fn-1 frame, between the Fn-1 frame and the Fn-2 frame, and
between the Fn-2 frame and the Fn-3 frame are all changed,
the number of changes is considered to be ‘3°. Then, the duty
ratio control signal generator 223 achieves the lowest duty
ratio set in the look up table 224 and supplies it, together
with a duty ratio control signal, to the inverter 230. At this
moment, the duty ratio control signal generator 223 outputs
a duty ratio corresponding to 50% of duty ratio of the pulse
width modulation signal.

[0067] In addition, the quantities of change of video data
between a plurality of frames that are sequentially inputted
also can be determined in a following manner. For example,
the comparing part 220 compares video date between every
2 neighboring frames among 4 sequentially inputted frames
and supplies a ratio of the number of pixels where video data
changes between the 2 neighboring frames to the whole
number of pixels within an effective display area of the
liquid display panel 110, i.e a ratio of pixel change, directly
to the duty ratio control signal generator 223. Then, the duty
ratio control signal generator 223 may receive ratios of pixel
change for 3 times in total for the 4 sequentially inputted
frames. And the duty ratio control signal generator 223 adds
all the ratios of pixel change received for 3 times and
determines a quantity of change of video data according to
the sum of the ratios of pixel change. Herein, if the sum of
the ratios of pixel change is big, the duty ratio control signal
generator 223 can fetch a duty ratio having a high value from
the look up table 224. On the contrary, if the sum of the
ratios of pixel is small, the duty ratio control signal generator
223 can fetch a duty ratio having a low value from the look
up table 224.

[0068] Further, the quantities of change of video data
between a plurality of frames that are sequentially inputted
also can be determined in a following manner. The delaying
part 222 may temporarily store all video data of 4 frames
that are sequentially inputted. Then, the comparing part 220
compares the video date of the 4 frames each other stored in
the delaying part 222 when video data of a current frame is
inputted and outputs the comparison results to the duty ratio
control signal generator 223. Then the duty ratio control
signal generator 223 can achieve a duty ratio corresponding
to the number of changes in video data between 2 neigh-
boring frames or to the sum of ratios of pixel change where
data are changed between every 2 neighboring frames
among the 4 sequentially inputted frames.

[0069] FIG. 8 shows an exemplary inverter according to
an embodiment of the invention. Referring to FIG. 8, the
inverter 230 includes a driving controller 230 to control of
a driving of the backlight assembly 210 according to a burst
dimming signal, first and second DC/AC switching parts
232, 233 to output an AC voltage of 400 Vrms by switching
a DC high voltage of 400V provided from a voltage source
according to a pulse width modulation signal from the
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driving controller 230, a first transformer 234 to raise the AC
voltage from 400 Vrms provided by the first DC/AC switch-
ing parts 232 to a AC voltage of 750 Vrms and to supply the
AC voltage of 750 Vrms to one side of the backlight
assembly 210, a second transformer 235 to raise the AC
voltage from 400 Vrms provided by the second DC/AC
switching parts 233 to an AC voltage of 750 Vrms and to
supply the AC voltage of 750 Vrms which has a reverse
phase compared with that of the AC voltage of 750 Vrms
outputted from the first transformer 234 to the other side of
the backlight assembly 210.

[0070] The driving controller 231 generates a pulse width
modulation signal to control the switching operation of the
first and second DC/AC switching parts 232, 233 and
supplies it to the first and second DC/AC switching parts
232, 233. Herein, the driving controller 231 receives a duty
ratio control signal together with an achieved duty ratio and
changes a duty ratio of a pulse width modulation signal in
response to the duty ratio control signal so that the duty ratio
of a pulse width modulation signal becomes equal to the
achieved duty ratio.

[0071] The first DC/AC switching part 232 switches a DC
high voltage of 400V provided from a voltage source
according to a pulse width modulation signal provided from
the driving controller 231 to generate an AC voltage of 400
Vrms and supplies the AC voltage of 400 Vrms to the first
transformer 234. In other words, the first DC/AC switching
part 232 supplies a positive (+) AC voltage of 400 Vrms and
a negative (-) AC voltage of 400 Vrms to the first trans-
former 234 through two different signal paths, respectively.
A switching period of the first DC/AC switching part 232
changes in proportion to a duty ratio of a pulse width
modulation signal provided from the driving controller 231.
For example, the switching period of the first DC/AC
switching part 232 increases as the duty ratio of a pulse
width modulation signal increases. On the contrary, the
switching period of the first DC/AC switching part 232
decreases as the duty ratio of a pulse width modulation
signal decreases. In other words, if the switching period of
the first DC/AC switching part 232 is increased, proportion-
ally the driving current and voltage is increased to increase
the brightness of the backlight assembly 210. On the con-
trary, if the switching period of the first DC/AC switching
part 232 is decreased, proportionally the driving current and
voltage is decreased to decrease the brightness of the back-
light assembly 210.

[0072] The second DC/AC switching part 233 switches a
DC high voltage of 400V provided from a voltage source
according to a pulse width modulation signal provided from
the driving controller 231 to generate an AC voltage of 400
Vrms and supplies the AC voltage of 400 Vrms to the second
transformer 235. In other words, the second DC/AC switch-
ing part 233 supplies a positive (+) AC voltage of 400 Vrms
and a negative (=) AC voltage of 400 Vrms to the second
transformer 235 through two different signal paths, respec-
tively. A switching period of the second DC/AC switching
part 233 changes in proportion to a duty ratio of a pulse
width modulation signal provided from the driving control-
ler 231. For example, the switching period of the second
DC/AC switching part 233 increases as the duty ratio of a
pulse width modulation signal increases. On the contrary,
the switching period of the second DC/AC switching part
233 decreases as the duty ratio of a pulse width modulation
signal decreases. In other words, if the switching period of
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the second DC/AC switching part 233 is increased, propor-
tionally the driving current and voltage is increased to
increase the brightness of the backlight assembly 210. On
the contrary, if the switching period of the second DC/AC
switching part 233 is decreased, proportionally the driving
current and voltage is decreased to decrease the brightness
of the backlight assembly 210.

[0073] Meanwhile, the first and second DC/AC switching
parts 232, 233 output an AC voltage of 400 Vrms having a
same phase with each other, respectively.

[0074] The first transformer 234 raises an AC voltage of
400 Vrms inputted from the first DC/AC switching part 232
through the two signal paths to an AC voltage of 750 Vrms
and outputs the AC voltage of 750 Vrms to one side of the
backlight assembly 210. The second transformer 235 raises
an AC voltage of 400 Vrms inputted from the second DC/AC
switching part 233 through the two signal paths and outputs
an AC voltage of 750 Vrms having a reverse phase compared
with that of the AC voltage of 750 Vrms outputted by the
first transformer 234 to the other side of the backlight
assembly 210.

[0075] As the AC voltage of 750 Vrms is supplied to each
of the both sides of the backlight assembly 210 respectively,
substantially an AC voltage of 1500 Vrms in total is supplied
to the backlight assembly 210.

[0076] While an exemplary inverter is implemented to
include the first and second transformers 234, 235 to supply
an AC voltage of 750 Vrms to each side of the backlight
assembly 210, the amount of a voltage supplied to the
backlight assembly 210 may be varied according to the types
the backlight assembly 210 or the number of lamps formed
inside of it.

[0077] FIG. 9 shows a circuit diagram of an exemplary
inverter in the LCD device of FIG. 5. Referring to FIG. 9,
the first DC/AC switching part 232 includes first and second
N-type metal-oxide semiconductor field effect transistors
FT1 and FT2 (hereinafter referred to as NMOSFET) con-
nected in series with each other between an output terminal
of a voltage source and a ground, and third and fourth
NMOS FETs FT3 and FT4 connected in series with each
other between the output terminal of a voltage source and the
ground and in symmetrically parallel with the first and
second NMOS FETs FT1 and FT2.

[0078] A drain electrode of the first NMOS FET FT1
receives a DC high voltage of 400V provided by a voltage
source, a gate electrode thereof receives a pulse width
modulation signal provided by the driving controller 231,
and a source electrode thereof is connected to a first output
node N1.

[0079] A drain electrode of the second NMOS FET FT2 is
commonly connected to the source electrode of the first
NMOS FET FT1 and the first output node N1, a gate
electrode thereof receives a pulse width modulation signal
provided by the driving controller 231, and a source elec-
trode thereof is connected to the ground.

[0080] A drain electrode of the third NMOS FET FT3
receives a DC high voltage of 400V provided by a voltage
source, a gate electrode thereof receives a pulse width
modulation signal provided by the driving controller 231,
and a source electrode thereof is connected to a second
output node N2.

[0081] A drain electrode of the fourth NMOS FET FT4 is
commonly connected to the source electrode of the third
NMOS FET FT3 and the second output node N2, a gate
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electrode thereof receives a pulse width modulation signal
provided by the driving controller 231, and a source elec-
trode thereof'is connected to the ground. Herein, the first and
second output nodes N1, N2 are connected to an input end
of the first transformer 234.

[0082] The second DC/AC switching part 233 includes
fifth and sixth NMOS FETs FT5, FT6 connected in series
with each other between the output terminal of the voltage
source and the ground, and seventh and eighth NMOS FETs
FT7 and FT8 connected in series with each other between
the output terminal of the voltage source and the ground and
in symmetrically parallel with the fifth and sixth NMOS
FETs FT5 and FTé6.

[0083] A drain electrode of the fifth NMOS FET FT5
receives a DC high voltage of 400V provided by a voltage
source, a gate electrode thereof receives a pulse width
modulation signal provided by the driving controller 231,
and a source electrode thereof is connected to a third output
node N3.

[0084] A drain electrode of the sixth NMOS FET FT6
includes is commonly connected to the source electrode of
the fifth NMOS FET FT5 and the third output node N3, a
gate electrode thereof receives a pulse width modulation
signal provided by the driving controller 231, and a source
electrode thereof is connected to the ground.

[0085] A drain electrode of the seventh NMOS FET FT7
receives a DC high voltage of 400V provided by a voltage
source, a gate electrode thereof receives a pulse width
modulation signal provided by the driving controller 231,
and a source electrode thereofis connected to a fourth output
node N4.

[0086] A drain electrode of the eighth NMOS FET FT8 is
commonly connected to the source electrode of the seventh
NMOS FET FT7 and the fourth output node N4, a gate
electrode thereof receives a pulse width modulation signal
provided by the driving controller 231, and a source elec-
trode thereof is connected to the ground.

[0087] Herein, the third and fourth output nodes N3 and
N4 are connected to an input end of the second transformer
235.

[0088] The first transformer 234 includes a primary coil
L1, one end of which is connected to the first output node N1
and the other end of which is connected to the second output
node N2 of the first DC/AC switching part 232, and a
secondary coil L2 one end of which is connected to the
backlight assembly 210 and the other end of which is
connected to a ground.

[0089] The second transformer 235 includes a primary coil
L3 one end of which is connected to the third output node
N3 and the other end of which is connected to the fourth
output node N4 of the second DC/AC switching part 233,
and a secondary coil L4 one end of which is connected to the
backlight assembly 210 and the other end of which is
connected to a ground.

[0090] Especially, the coils L1 and 1.2 of the first trans-
former 234 and the coils L3 and L4 of the second trans-
former 235 are wound in the opposite direction with each
other. Therefore, an AC voltage of 750 Vrms outputted from
the first transformer 234 has a reverse phase compared with
that of the AC voltage of 750 Vrms outputted from the
second transformer 235.

[0091] Referring FIG. 9 to FIG. 12, operating principles of
the inverter 230 having a circuit structure as explained above
will be explained in detail. As shown in FIG. 9, if the driving
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controller 231 supplies a pulse width modulation signal of a
high level to the gate electrodes of the first and fourth
NMOS FETs FT1 and FT4 in the first DC/AC switching part
232 and, at the same time, to the gate electrodes of the fifth
and eighth NMOS FETs FT5 and FT8 in the second DC/AC
switching part 233, the first and fourth NMOS FETs FT1,
FT4 and the fifth and eighth NMOS FETs FT5 and FT8 are
turned on simultaneously.

[0092] Therefore, in the first DC/AC switching part 232, a
DC high voltage of 400 V is switched by the first NMOS
FET FT1 and outputted to the first transformer 234 via the
first output node N1, when a signal path is formed from the
voltage source supplying the DC high voltage of 400 V,
sequentially through the first NMOS FET FT1, the first
output node N1, a primary coil L1 of the first transformer
234, the second output node N2 and the fourth NMOS FET
FT4, to the ground.

[0093] In the second DC/AC switching part 233, a DC
high voltage of 400 V is switched by the fifth NMOS FET
FT5 and outputted to the second transformer 235 via the
third output node N3, when a signal path is formed from the
voltage source supplying the DC high voltage of 400 V,
sequentially through the fifth NMOS FET FTS5, the third
output node N3, a primary coil L3 of the second transformer
235, the fourth output node N4 and the eight NMOS FET
FT8, to the ground.

[0094] As shown in FIG. 10, if the driving controller 231
supplies a pulse width modulation signal of a high level to
the gate electrodes of the second and third NMOS FETs FT2,
FT3 in the first DC/AC switching part 232 and, at the same
time, to the gate electrodes of the sixth and seventh NMOS
FETs FT6 and FT7 in the second DC/AC switching part 233,
the second and third NMOS FETs FT2 and FT3 and the sixth
and seventh NMOS FETs FT6 and FT7 are turned on
simultaneously.

[0095] Therefore, in the first DC/AC switching part 232, a
DC high voltage of 400 V is switched by the third NMOS
FET FT3 and outputted to the first transformer 234 via the
second output node N2, when a signal path is formed from
the voltage source supplying the DC high voltage of 400 V,
sequentially through the third NMOS FET FT3, the second
output node N2, a primary coil L1 of the first transformer
234, the first output node N1 and the second NMOS FET
FT2, to the ground.

[0096] In the second DC/AC switching part 233, a DC
high voltage of 400 V is switched by the seventh NMOS
FET FT7 and outputted to the second transformer 235 via
the fourth output node N4, when a signal path is formed
from the voltage source supplying the DC high voltage of
400 V, sequentially through the seventh NMOS FET F17,
the fourth output node N4, a primary part coil L3 of the
second transformer 235, the third output node N3 and the
sixth NMOS FET FT6, to the ground.

[0097] As the signal path formed through the first and
fourth NMOS FETs FT1 and FT4 is established in the
opposite direction with that formed through the second and
third NMOS FETs FT2 and FT3, the first DC/AC switching
part 232 switches a DC high voltage of 400V into two
directions according to the pulse width modulation signal, as
shown in FIG. 11, and supplies a positive (+) AC voltage of
400 Vrms and a negative (=) AC voltage of 400 Vrms to the
both ends of the primary coil L1 of the first transformer 234.
[0098] And, as the signal path formed through the fifth and
eighth NMOS FETs FT5 and FT8 is established in the
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opposite direction with that formed through the sixth and
seventh NMOS FETs FT6 and FT7, the second DC/AC
switching part 233 switches a DC high voltage of 400V into
two directions according to the pulse width modulation
signal, as shown in FIG. 11, and supplies a positive (+) AC
voltage of 400 Vrms and a negative (=) AC voltage of 400
Vrms to the both ends of the primary coil L3 of the second
transformer 235.

[0099] Also, as shown in FIG. 12, as the coils .1 and [.2
of the first transformer 234 and the coils L3 and 1.4 of the
second transformer 235 are wound in the opposite direction
with each other, an AC voltage of 750 Vrms outputted from
the first transformer 234, as shown in FIG. 12 (A), has a
reverse phase compared with that of the AC voltage of 750
Vrms outputted from the second transformer 235, as shown
in FIG. 12 (B).

[0100] FIG. 13 is a flow chart illustrating an exemplary
driving method of an LCD device according to an embodi-
ment of the present invention. Referring to FIG. 13, to
determine an amount of movement of an image displayed on
a screen, the duty ratio controller 220 temporally stores one
or a plurality of frame data that are sequentially inputted
prior to a current frame Fn (S110). Then, if the duty ratio
controller 220 receives the current frame data inputted from
a system (8$120), it compares the current frame data with the
one or a plurality of frame data that are sequentially inputted
prior to the current frame to calculate a duty ratio in response
to the comparison result, and supplies the calculated duty
ratio to the inverter 230, together with a duty ratio control
signal to control generating a pulse width modulation signal
having the calculated duty ratio (S130)

[0101] After that, the inverter 230 generates a pulse width
modulation signal having a duty ratio that is equal to the
calculated duty ratio in response to the duty ratio control
signal provided by the duty ratio controller 220 (S140).
Then, the inverter 230 supplies a driving current and voltage
that is proportional to the duty ratio of the pulse width
modulation signal to the backlight assembly 210 to increase
or decrease the brightness of the backlight assembly 210.
[0102] FIG. 14 is a flow chart detailing an exemplary step
of determining duty ratios of an driving method of an LCD
device of FIG. 13. Referring to FIG. 14, the duty ratio
controller 220, when it receives a current frame data, com-
pares the current frame data with one or a plurality of frame
data that were sequentially inputted prior to a current frame
Fn and stored temporally (S131). In step S131, the duty ratio
controller 220 compares every two neighboring frame data
that are sequentially inputted. In other words, the duty ratio
controller 220 compares a current frame data inputted during
a current frame period with a previous frame data inputted
during one frame period just before the current frame period.
The comparison process of two neighboring frame data is
repeated for all the inputted 4 frame data. In an exemplary
embodiment of the present invention, 4 sequentially inputted
frame data including the current frame data are compared
with each other, but the number of the compared frame data
may be changed.

[0103] The duty ratio controller 220 determines whether
there is a change between two neighboring frame data
among the 4 sequentially inputted frame data by the com-
parison result of step S131 (S132). Then, if there is no
change between the 4 sequentially inputted frame data, the
duty ratio controller 220 determines that an image displayed
on a screen is a still picture and fetch the highest duty ratio
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among duty ratios set in the look up table 224 and supplies
the achieved duty ratio to the inverter 230, together with a
duty ratio control signal (S133). In step S133, the duty
controller 220 outputs a duty ratio corresponding to 100% of
the duty ratio of the pulse width modulation signal, as an
image displayed on a screen is a still picture.

[0104] If; as a result of the determination at step S132,
frame data changes between the 4 sequentially inputted
frame data, the duty ratio controller 220 determines whether
frame data between two neighboring frames has changed
just once through the 4 sequentially inputted frame data
(S134). Then, if frame data between two neighboring frames
has changed just once, the duty ratio controller 220 deter-
mines an image displayed on a screen as a motion picture
that changes at the lowest level among various levels for
motion pictures. Then, the duty ratio controller 220 fetches
a corresponding duty ratio from the look up table 224 and
supplies it, together with a duty ratio control signal, to the
inverter 230 (S135). At this step S135, the duty ratio
controller 220 outputs a duty ratio corresponding to 80% of
duty ratio of the pulse width modulation signal to the
inverter 230.

[0105] If, as a result of the determination at step S134, the
number of a change of frame data between two neighboring
frames is not one, the duty ratio controller 220 determines
whether frame data between two neighboring frames has
changed twice through the 4 sequentially inputted frame
data (S136). Then, if frame data between two neighboring
frames has changed twice, the duty ratio controller 220
determines an image displayed on a screen as a motion
picture that changes at an average level among various
levels for motion pictures. Then, the duty ratio controller
220 fetches a corresponding duty ratio from the look up table
224 and supplies it, together with a duty ratio control signal,
to the inverter 230 (S137). At this step S137, the duty ratio
controller 220 outputs a duty ratio corresponding to 65% of
duty ratio of the pulse width modulation signal.

[0106] If, as a result of the determination at step S136,
frame data has been changed between every two neighbor-
ing through the 4 sequentially inputted frame data, the duty
ratio controller 220 determines an image displayed on a
screen as a motion picture that changes at a highest level
among various levels for motion pictures. Then, the duty
ratio controller 220 fetches the lowest duty ratio set in the
look up table 224 and supplies it, together with a duty ratio
control signal, to the inverter 230 (S138). At this step S138,
the duty ratio controller 220 outputs a duty ratio correspond-
ing to 50% of duty ratio of the pulse width modulation
signal.

[0107] In addition, the quantities of change of video data
between a plurality of frames that are sequentially inputted
also can be determined in a following manner.

[0108] For example, the comparing part 220 compares
video date between every 2 neighboring frames among 4
sequentially inputted frames and supplies a ratio of the
number of pixels where video data changes between the 2
neighboring frames to the whole number of pixels within an
effective display area of the liquid display panel 110 directly
to the duty ratio control signal generator 223. Then, the duty
ratio control signal generator 223 may receive ratios of pixel
change for 3 times in total for the 4 sequentially inputted
frames. And the duty ratio control signal generator 223 adds
the received ratios of pixel change for 3 times together and
achieves according to the sum of the ratios of pixel change.
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Herein, if the sum of the ratios of pixel change is big, the
duty ratio control signal generator 223 can fetch a duty ratio
having a high value from the look up table 224. On the
contrary, if the sum of the ratios of pixel change is small, the
duty ratio control signal generator 223 can fetch a duty ratio
having a low value from the look up table 224.

[0109] Further, the delaying part 222 may temporally store
video data of 4 frames that are sequentially inputted. Then,
the comparing part 220 compares video date of the 4 frames
stored in the delaying part 222 each other when video data
of a current frame is inputted and outputs the comparison
results to the duty ratio control signal generator 223. Then
the duty ratio control signal generator 223 can achieve a duty
ratio corresponding to the number of changes in video data
between 2 neighboring frames or to the sum of ratios of pixel
where data are changed between every 2 neighboring frames
among the 4 frames that are sequentially inputted.

[0110] Inanembodiment of the present invention, the duty
ratio controller 220 compares 4 sequential frames of data to
determine an amount of movement of an image, but the
number of compared frames of data can be varied.

[0111] As explained above, when controlling a duty ratio
of a pulse width modulation signal in response to the amount
of movement of an image according to an embodiment of the
present invention, the interrelationship between duty ratios
of a pulse width modulation signal, brightness of the back-
light assembly 210 and motion picture response time MPRT
are listed in TABLE 1 below.

TABLE 1
Duty Ratio Brightness(1p) MPRT
50% 460nit 10.85 ms
60% 479nit 11.63 ms
65% 500nit 11.44 ms
70% 515nit 12.09 ms
80% 550nit 13.26 ms
90% 576nit 13.31 ms
95% 597nit 13.48 ms

[0112] As shown in TABLE 1, the LCD device according
to an embodiment of the present invention has a character-
istic that brightness of a backlight assembly increases as
duty ratios increases, while motion picture response time
MPRT increases, too. By using such a characteristic, the
LCD device increases the duty ratio to its maximum level for
a still picture to increase the brightness of the backlight
assembly. Also, as a motion picture having a small move-
ment is more influenced by brightness of the backlight
assembly than the motion picture response time MPRT, the
LCD device increases the duty ratio to a comparatively high
level for the motion picture having a small movement. In
other words, the LCD device increases the duty ratio of a
pulse width modulation signal as the movement of an image
decreases, thus increases the brightness of the backlight
assembly, thereby improving a picture quality. On the con-
trary, a motion picture having a big movement is more
influenced by the motion picture response time MPRT than
the brightness of the backlight assembly. Therefore, in an
embodiment of the present invention, the LCD device
decreases the duty ratio of a pulse width modulation signal
as the movement of an image increases, while the motion
picture response time MPRT becomes short accordingly,
thereby preventing a motion blurring phenomenon where a
residual of a previous frame is displayed on a current frame.
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[0113] FIG. 15 is a graph illustrating an interrelationship
between duty ratio and motion picture response time in a
liquid crystal display. As shown in FIG. 15, in an embodi-
ment of the present invention, a motion picture response
time MPRT is set to decrease, as a duty ratio of a pulse width
modulation signal decreases.

[0114] FIG. 16 is a diagram illustrating an exemplary
backlight assembly having a plurality of lamps and an
exemplary driving signal to sequentially drive the plurality
of lamps according to an embodiment of the present inven-
tion.

[0115] Inan embodiment of the present invention, a back-
light assembly 210 may include a plurality of lamps 211 that
are arranged in parallel with each other and disposed on the
rear surface of the liquid crystal panel 110 to provide light
directly on the liquid crystal panel 110, as shown in FIG. 16.
The plurality of lamps 211 are arranged also in parallel with
gate lines formed on the liquid crystal panel 110. Especially,
an LCD device according to an embodiment of the present
invention, to prevent deterioration of picture quality caused
by a motion blurring phenomenon when displaying a motion
picture, has a driving timing to sequentially turn on and off
the plurality of lamps 211, as shown FIG. 16 ().

[0116] The plurality of lamps 211 are sequentially driven
in one frame period, while gate lines formed on the liquid
crystal panel 110 are scanned. In other words, a first lamp
(1st) is turned on for a first ¥ frame period, if gate pulses are
supplied from a first gate line to at least 1+M (M is a positive
integer) gate line among N (N is a positive integer greater
than M) gate lines in total thereby fully supplying data
voltages on data lines to liquid crystal cells, then turned off.
Next, a second lamp (2nd) is turned on for a next % frame
period, if gate pulses are supplied from a 1+M gate line to
at least (1+M)+M gate line among N gate lines in total
thereby fully supplying data voltages on data lines to liquid
crystal cells, then turned off. Therefore, it has an effect that,
during one frame period, the lamps corresponding to 7 of
the whole area of the liquid crystal panel 110 are always
turned off. In other words, according to a backlight scanning
driving method for a plurality of lamps 211 that are disposed
on the rear surface of the liquid crystal panel 110, the LCD
device can be driven as an impulse type display that irradiate
light for only a 4 frame period within one frame period.
[0117] According to the backlight scanning driving
method, the LCD device drives the plurality of lamps 211 to
be turned on and off in synchronization with gate scanning
pulses to scan gate lines formed on the liquid crystal panel
110 and provides an impulse type lightening like an CRT,
thereby preventing deterioration of picture quality caused by
a motion blurring phenomenon when displaying a motion
picture. Also, to turn on the plurality of lamps 211 in
synchronization with corresponding gate scanning pulses for
gate lines, a gate start pulse GSP indicating the scanning
initiation time for the gate lines in one frame period is
provided into the inverter 230. Then, the inverter 230 can
control the plurality of lamps 211 to be sequentially driven
in synchronization with gate scanning pulses for gate lines.
[0118] However, as only one lamp is turned on for each %
frame period within one frame period according to the
backlight scanning method, the brightness of the backlight
assembly 210 shown in FIG. 16 (a) is only ¥ compared with
a case where all the 8 lamps are turned on for one frame
period. However, as explained in conjunction with FIG. 5 to
FIG. 15, the LCD device according to an embodiment of the
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present invention can detect the quantities of change of
video data between a plurality of frames that are sequentially
inputted, to determine an amount of movement of an image
displayed on a screen, and increases the duty ratio of a pulse
width modulation signal as a movement of an image dis-
played on a screen becomes small to increase the brightness
of the backlight assembly thereby improving a picture
quality. On the contrary, if a movement of an image dis-
played on a screen becomes big, the LCD device according
to an embodiment of the present invention decreases the
duty ratio of a pulse width modulation signal to decrease the
brightness of the backlight assembly while make the motion
picture response time MPRT become short accordingly,
thereby protecting a motion blurring phenomenon where a
residual of a previous frame is displayed on the current
frame.

[0119] As described above, according to an embodiment
of the present invention, when displaying a moving image
on a screen, a motion blurring phenomenon where a residual
image of a previous frame is displayed on a current frame
can be prevented. Especially, an embodiment of the present
invention has an advantage when applied to a scanning
backlight driving method where a plurality of lamps are
sequentially driven, as it controls the brightness of a back-
light assembly to its maximum value, if an image displayed
on a screen is a still picture, the picture quality of which is
much influenced by the brightness of the backlight assembly
but is not influenced by a motion picture response time
MPRT. On the contrary, an embodiment of the present
invention decreases the brightness of a backlight assembly
so as to decrease the motion picture response time MPRT, if
an image displayed on a screen is a motion picture the
picture quality of which is more influenced by a motion
picture response time MPRT than the brightness of a back-
light assembly, thereby preventing a motion blurring phe-
nomenon and increasing a picture quality.

[0120] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
LCD device and driving method thereof of the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention
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, comprising:

a back light assembly that emits light on a liquid crystal
panel; and

an inverter that controls brightness of the light emitted
from the back light assembly according to a difference
between video data of at least three frames that are
sequentially inputted to the liquid crystal panel.

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

comprising:

a duty ratio controller that controls a duty ratio of a
driving control signal according to the difference
between video data of at least three frames that are
sequentially inputted to the liquid crystal panel; and

wherein the inverter supplies a back light driving signal to
the back light assembly to change the brightness of the
light emitted from the back light assembly according to
the duty ratio of the driving control signal.

3. The liquid crystal display according to claim 2, wherein

the duty ratio controller includes:
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a delaying part that delays video data of at least one frame
for a predetermined time; and

a comparing part that compares video data of at least three
frames that are sequentially inputted to the liquid
crystal panel.

4. The liquid crystal display according to claim 2, wherein

the duty ratio controller includes:

a look up table that is set such that quantities of change of
video data between at least three frames and duty ratios
are corresponded to each other.

5. The liquid crystal display according to claim 2, wherein
the duty ratio controller calculates a quantity of change of
video data between at least three frames that are sequentially
inputted, and determines whether an image displayed on the
liquid crystal panel is a still picture or a motion picture
according to the quantity of change of video data.

6. The liquid crystal display according to claim 2, wherein
the duty ratio controller calculates a quantity of change of
video data between at least three frames that are sequentially
inputted, and determines whether an image displayed on the
liquid crystal panel is a still picture or one of a plurality of
types of motion pictures according to the quantity of change
of video data.

7. The liquid crystal display according to claim 2, wherein
the duty ratio controller compares video data between two
neighboring frames pixel by pixel, and determines whether
there 1s a change of video data between the two neighboring
frames according to a quantity of pixel in which video data
is changed.

8. The liquid crystal display according to claim 7, wherein
the duty ratio controller compares video data between the
two neighboring frames pixel by pixel for a portion of pixels
among all the pixels within an effective display area of the
liquid crystal panel.

9. The liquid crystal display according to claim 2, wherein
the duty ratio controller changes the duty ratio of the driving
control signal depending on a number of events when a
quantity of change of video data between two neighboring
frames is more than a predetermined reference value among
at least three frames that are sequentially inputted.

10. The liquid crystal display according to claim 2,
wherein the duty ratio controller compares a quantity of
change of video data between two neighboring frames
among at least three frames that are sequentially inputted,
and changes the duty ratio of the driving control signal
depending on a sum of each quantity of change of video data
between the two neighboring frames.

11. The liquid crystal display according to claim 2,
wherein the brightness of the light emitted from the back
light assembly increases as the duty ratio of the driving
control signal increases.

12. The liquid crystal display according to claim 1,
wherein the back light assembly includes a plurality of
lamps that are arranged in parallel with each other and
sequentially turned on and off during one frame period.

13. A back light driving device for a liquid crystal display,
comprising:

a duty ratio controller that controls a duty ratio of a
driving control signal used for controlling the bright-
ness of a back light assembly according to the differ-
ence between video data of at least three frames that are
sequentially inputted to a liquid crystal panel; and

an inverter that supplies a back light driving signal to the
back light assembly to change the brightness of the
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light emitted from the back light assembly according to
the duty ratio of the driving control signal.

14. The back light driving device for a liquid crystal
display according to claim 13, wherein the duty ratio con-
troller includes:

a delaying part that delays video data of at least one frame

for a predetermined time; and

a comparing part that compares video data of a plurality

of frames that are sequentially inputted to the liquid
crystal panel.

15. The back light driving device for a liquid crystal
display according to claim 13, wherein the duty ratio con-
troller includes:

alook up table that is set such that quantities of change of

video data between at least three frames and duty ratios
are corresponded to each other.
16. The back light driving device for a liquid crystal
display according to claim 13, wherein the brightness of the
light emitted from the back light assembly increases as the
duty ratio of the driving control signal increases.
17. A driving method of a liquid crystal display, compris-
ing:
comparing video data between at least three frames that
are sequentially inputted to a liquid crystal panel; and

controlling brightness of light emitted from a back light
assembly according to a difference between video data
of the at least three frames that are sequentially inputted
to the liquid crystal panel.

18. The driving method of a liquid crystal display accord-
ing to claim 17, wherein the comparing the video data
includes:

controlling a duty ratio of a driving control signal accord-

ing to the difference between video data of at least three
frames that are sequentially inputted to the liquid
crystal panel.

19. The driving method of a liquid crystal display accord-
ing to claim 17, wherein the comparing the video data
includes:

calculating a quantity of change of video data between at

least three frames that are sequentially inputted; and
determining whether an image displayed on the liquid

crystal panel is a still picture or a motion picture

according to the quantity of change of video data.

20. The driving method of a liquid crystal display accord-
ing to claim 17, wherein the comparing the video data
includes:

calculating a quantity of change of video data between at

least three frames that are sequentially inputted; and
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determining whether an image displayed on the liquid
crystal panel is a still picture or one of a plurality of
types of motion pictures according to the quantity of
change of video data.

21. The driving method of a liquid crystal display accord-
ing to claim 17, wherein the comparing the video data
includes:

comparing video data between two neighboring frames

pixel by pixel; and

determining whether there is a change of video data

between the two neighboring frames according to a
quantity of pixel in which video data is changed.
22. The driving method of a liquid crystal display accord-
ing to claim 21, wherein the video data between the two
neighboring frames are compared pixel by pixel for a
portion of pixels among all the pixels within an effective
display area of the liquid crystal panel.
23. The driving method of a liquid crystal display accord-
ing to claim 17, wherein the comparing the video data
includes:
changing a duty ratio of a driving control signal depend-
ing on a number of events when a quantity of change
of video data between two neighboring frames is more
than a predetermined reference value among at least
three frames that are sequentially inputted; and

wherein the brightness of light emitted from the back light
assembly is changed according to the duty ratio of the
driving control signal.

24. The driving method of a liquid crystal display accord-
ing to claim 17, wherein the comparing the video data
includes:

comparing a quantity of change of video data between

two neighboring frames among at least three frames
that are sequentially inputted,

changing a duty ratio of a driving control signal depend-

ing on a sum of each quantity of change of video data
between the two neighboring frames; and

wherein the brightness of light emitted from the back light

assembly is changed according to the duty ratio of the
driving control signal.

25. The driving method of a liquid crystal display accord-
ing to claim 17, wherein the brightness of the light emitted
from the back light assembly increases as the duty ratio of
the driving control signal increases.

26. The liquid crystal display according to claim 17,
wherein the back light assembly includes a plurality of
lamps that are arranged in parallel with each other and
sequentially turned on and off during one frame period.
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