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(57) Abstract: Disclosed are a liquid crystal display device and a method for driving the same. After all the gate lines included
in each effective display region divided into several regions, are turned on, a light is supplied to a liquid crystal after all the liquid
crystals are completely arranged, but the light is not applied to a portion of the effective display regions until all the liquid crystals
are completely arranged. The process is repeatedly performed concerning each effective display region. Thus, the poor quality of

display image such as image spreading phenomenon of the moving image can be prevented. Also, the light supply time can greatly
increase, thereby accomplishing an image display with a high brightness.
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LIQUID CRYSTAL DISPLAY DEVICE AND A METHOD FOR DRIVING
THE SAME

Technical Field
The present invention relates to a liquid crystal display device and a method
for driving thereof, and more particularly to a liquid crystal display device suitable

for precisely displaying a moving image and a method for driving the same.

Background Art

In general, a liquid crystal display device displays images including letters,
still images, moving images and so on. To display those images, the liquid crystal
display device precisely controls a minute area of a liquid crystal. The light
transmissivity of the liquid crystal varies in accordance with the strength of an
electric field applied thereto.

The liquid crystal display device generally includes a transparent pixel
electrode, a transparent common electrode, and a liquid crystal formed between the
two electrodes. The pixel electrode formed on a transparent substrate is divided to
have a matrix shape and to form minute regions on the transparent substrate. An
electric power is applied to the pixel electrode. The common electrode is formed on
the whole surface of another transparent substrate.

The liquid crystal display device can display images by precisely controlling
the strength of the electric power applied to the pixel electrode while an electric
power is applied to the common electrode as a reference electric power. In this case,
the strength of the electric power applied to the pixel electrode is controlled by a
thin film transistor manufactured by a semiconductor technology.

The thin film transistor includes a gate electrode, a channel layer formed

over the gate electrode and insulated from the gate electrode, a source electrode, and
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a drain electrode. The source and the drain electrodes are formed to not be
electrically short with the channel layer.

The pixel electrode is electrically connected to the drain electrode of the thin
film transistor. Also, the electric power is applied to the source electrode of the thin
film transistor so as to be applied to the pixel electrode, and an electric power for
turning on the thin film transistor is applied to the gate electrode of the thin film
transistor so that the electric power is applied from the source electrode to the drain
electrode on a pertinent time.

The resolution of the liquid crystal display device is determined by the
integration degree of the pixel electrodes. For example, when the liquid crystal
display device displays full color images with a resolution of 800 x 600 in a unit
effecﬁve display region, the number of the pixel electrodes should be 800 x 600 x 3,
and the number of the thin film transistors should match with that of the pixel
electrodes.

FIG. 1 is a schematic plane view explaining the conventional method for
driving a liquid crystal display device. |

Referring to FIG. 1, thin film transistors 30 are arranged on a substrate 40
in a matrix shape, and gate electrodes, which is arranged along each row of the
matrix, of all the thin film transistors 30 are connected to a gate line 10. Also, source
electrodes, which are arranged along each column of the matrix, of all the transistors
30 are connected to a data line 20.

To apply predetermined electric power to each pixel electrode, electric power
is applied to a first, second, third, ..., and last data line. While the electric power is
applied to each data line 20, a first gate line 10 is selected, and then a threshold
voltage (Vy) is applied to the selected first gate line 10. Hence, all the thin film
transistors 30 connected to the first gate line 10 are turned on. According to the

turn-on of the thin film transistor 30, the electric power applied to the source
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electrode is applied to the pixel electrode via a drain electrode.

Thus, an electric field is formed between the pixel electrode and a common
electrode. In this case, a liquid. crystal is arranged by the electric field, and then a.
light can pass through the liquid crystal after a predetermined time. The amount of
the light passing the liquid crystal varies in accordance with the arrangement of the
liquid crystal. Then, the light passed the liquid crystal progresses to a color pixel.
Such process is sequentially performed in the first, second, third, ... and last gate
line during one frame. A user can recognize a still image or the moving image
because the frame is very rapidly executed for one second.

However, the liquid crystal display device having those construction and
operation mechanism may not accurately display the moving image. The liquid
crystal display device can display the moving image when a response speed and an
operation speed of the liquid crystal are equal to or faster than the number of the
frames of the moving image.

When the liquid crystal has a slow response speed and a lower operation
speed, the liquid crystal display device cannot display the moving image. In
particular, the image spread phenomenon and the image distortion phenomenon may
occur because the liquid crystal is not sufficiently arranged when the response speed
and the operation speed of the liquid crystal are low.

Recently, the response speed and the operation speed of the liquid crystal
have been improved so that the liquid crystal display device can display the moving
image.

However, there are limits to enhance the response speed and the operation
speed of the liquid crystal, so a frame frequency should be at least doubly increased
than that of the present liquid crystal display device in order to display more precise
moving image. For example, the frequency demanded for displaying the precise

moving image should be about 120Hz when the present frame frequency is
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approximately 60Hz.

However, if the frame frequency increases, a point of time when the driving
signal is applied to the gate electrode and another point of time of the data driving
signal is applied to the source electrode should be changed, and also other driving
signal such as a timing driving signal should be varied. As a result, the constructions
of the hardware of the liquid crystal display device should be altered.

Particularly, when the frame frequency is high, the above-mentioned
problem cannot be solved basically since the period demanded for processing one
frame is exceedingly reduced and the response speed of the liquid crystal should be
high. In addition, the liquid crystal display device may not accurately display the
moving image according as the liquid crystal display device has a high resolution.

In the meantime, éccording to another method for displaying the moving
image through the liquid crystal display device, the screen of the liquid crystal
display is maintained black for a predetermined time, which is similar to a driving
method of a cathode ray tube (CRT) type display device.

FIG. 2 is a graph showing a period during which a light is supplied in one
frame when the conventional liquid crystal display device operates.

Referring to FIG. 2, for example, when the liquid crystal display panel
requires a totally approximately 16.7msec in order to display all images during one
frame, all thin film transistors should be turned on within approximately 8msec to
arrange the liquid crystal before the light is supplied to the liquid crystal, and then
the light is supplied to the liquid crystal only during the residuary period of
approximately 8.7msec.

In the above-described method, however, the period for processing one
frame includes the period for turning on all thin film transistors and the period for
supplying the light to the liquid crystal. This method has a disadvantage that the
brightness is greatly reduced to deteriorate the display quality of the image
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according as the screen of the liquid crystal display device becomes large, or

according as the number of the thin film transistor increases.

Disclosure of the Invention

The present invention has been made to solve the aforementioned problem,
and accordingly it is a first object of the present invention to provide a liquid crystal
display device that can precisely display a moving image with a high brightness.

It is a second object of the present invention to provide a method for driving a
liquid crystal display device precisely displaying a moving image with a high
brightness.

To achieve the first object of the present invention, there is provided a liquid
crystal display device including a liquid crystal display panel assembly and a
backlight assembly. The liquid crystal display panel assembly comprises a thin film
transistor substrate, a coior filter substrate, a liquid crystal display panel, and a
printer circuit board.

The thin film transistor substrate includes thin film transistors having gate
electrodes, source electrodes and drain electrodes, gate lines connected to the gate
electrodes, data lines connected to the source electrddes, and pixel electrodes
connected to the drain electrodes. The color filter substrate faces to the thin film
transistor substrate wherein common electrodes are formed on the color filter
substrate. The liquid crystal display panel has a liquid crystal interposed between the
thin film transistor substrate and the color filter substrate. The printer circuit board
applies a gate driving signal to the gate lines, and applies a data driving signal to the
data lines.

The back light assembly comprises a signal synchronism part, an inverter,
and at least two lamps. The signal synchronism part detects a gate line to which the

gate driving signal is applied to generate an inverter control signal. The inverter
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receives the inverter control signal to generate a lamp driving signal. At least two
lamps are parallel disposed under the liquid crystal display panel to be turned on or
turned off in response to the lamp driving signal.

Also, to achieve the second object of the present invention, there is provided
a method for driving a liquid crystal display device comprising the steps of i)
applying an electric field to a liquid crystal included in a first region of a liquid
crystal display panel to arrange the liquid crystal, the liquid crystal display panel
being divided into a plurality of regions, ii) stopping supplying a light to the liquid
crystal during a predetermined period of arranging the liquid crystal included in the
first region, iii) supplying the light to the liquid crystal included in the first region
after the predetermined period of arranging the liquid crystal included in the first
region, and iv) repeating the steps ii) and iii) concerning liquid crystals included in
other regions of the liquid crystal display panel.

According to the present invention, an effective display area where an image
is displayed by the line is divided into a plurality of regions. A light is not supplied
to a predetermined region for a period for ai‘ranging a liquid crystal positioned in the
predetermined region. After the liquid crystal positioned in the predetermined region
is completely arranged, the light is supplied to the liquid crystal in the
predetermined region, and then the light is repeatedly supplied to other regions until
one frame is processed. Therefore, the image spreading phenomenon can be
prevented as well as the display brightness can be greatly enhanced when the liquid
crystal display device displays a moving image.

That is, while the effective display area of the liquid crystal display panel is
imaginarily divided into a plurality of regions in accordance with the number of the
lamps, after all the thin film transistors in a specific region of the liquid crystal
display panel are turned on, the light is supplied to the liquid crystal in the specific
region of the liquid crystal display panel when the liquid crystal is completely
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arranged in the specific region, but the light is not applied to the liquid crystal until
the liquid crystal is completely arranged. Therefore, the image spreading
phenomenon and the image distortion phenomenon can be prevented when
displaying moving images. Also, the deterioration of the brightness can be

prevented.

Brief Description of the Drawings

The above and other objects and advantages of the present invention will
become readily apparent by reference to the following detailed description when
considered in coﬁjunction with the accompanying drawings wherein:

FIG. 1 is a schematic plane view explaining a conventional method for
driving a liquid crystal display device; )

FIG. 2 is a graph showing a period during which a light is supplied in one
frame when the conventional liquid crystal display device operates;

FIG. 3 is a block diagram showing a liquid crystal display device according
to one embodiment of the present invention; |

FIG. 4a is a schematic plane view showing the liquid crystal display device
according to one embodiment of the present invention;

FIG. 4b is a schematic plane view illustrating the back light assembly
according to one embodiment of the present invention;

FIG. 5 is a schematic plane view illustrating a state in which the lamps
corresponding to a first region are turned off before the liquid crystal in the first
region is completely arranged when all the thin film transistors in the first region of
the liquid crystal display panel are turned on according to one embodiment of the
present invention;

FIG. 6 is a schematic plane view showing a state in which the lamps

corresponding to the first region are turned on while the lamps corresponding to a
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second region are turned off when all the thin film transistors in the second region of
the liquid crystal display panel are turned on according to one embodiment of the
present invention;

FIGs. 7 to 11 are schematic plane views showing states in which the lamps
corresponding to a third, fourth, fifth, and sixth regions of the liquid crystal display
panel are turned on sequentially when all the thin film transistors in the third, fourth,
fifth, and sixth regions are turned on sequentially, and to thereby complete
displaying for one frame according to one embodiment of the present invention; and

FIG. 12 is a graph illustrating a period during which a light is supplied in one
frame when liquid crystal display device operates according to one embodiment of

the present invention.

Best Mode For Carrying Out the Invention
Hereinafter, a liquid crystal display device according to the preferred

embodiments of the present invention will be described in detail with reference to

the accompanying drawings.

FIG. 3 is a block diagram showing a liquid crystal display device according
to one embodiment of the present invention. |

Referring to FIG. 3, a liquid crystal display device 500 according to one
embodiment of the present invention includes a liquid crystal display panel
assembly 100 and a back light assembly 200.

The liquid crystal display panel assembly 100 has a predetermined effective
display area, and precisely controls a liquid crystal of the liquid crystal display
device 500 by controlling a minute area of the liquid crystal. The back light
assembly 200 provides a light to the liquid crystal of the liquid crystal display panel
assembly 100.

FIG. 4a is a schematic plane view showing the liquid crystal display device
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according to one embodiment of the present invention.

Referring to FIG. 4a, the liquid crystal display panel assembly 100 includes a
liquid crystal display panel 110, a data printed circuit board 120, a gate printed
circuit board 130, and a flexible printed circuit (not shown).

The liquid crystal display panel 110 has a thin film transistor (TFT) substrate
108, a color filter substrate 109, and the liquid crystal (not shown).

The TFT substrate 108 includes thin film transistors 107 formed on a
transparent substrate, wirings for applying signals 105 and 106, and pixel electrodes.

The thin film transistors 107 and the pixel electrodes are formed on the
transparent substrate. In this case, the thin film transistors 107 are arranged on the
transparent substrate in a matrix shape by means of a semiconductor manufacturing
technology.

The number of the thin film transistor 107 is related to a resolution of the
liquid crystal display device 500. For example, the number of the thin film
transistors 107 should be 800 x 600 x 3 when the liquid crystal display device 500
has a display resolution of 800 x 600 in a full color display mode.

Each thin film transistor 107 has a source electrode 107a, a gate electrode
107b, and a drain electrode 107c. The TFT substrate 108 can be divided into
numerous regioﬁs by means of the thin film trahsistors 107, and electric powers
applied to each regions of the TFT substrate 108 can be individually controlled.

To individually control the thin film transistors 107, data lines 105 are
commonly connected to the source electrodes 107a of the thin film transistors 107
disposed along columns of the matrix among the thin film transistors 107 arranged
in the matrix shape

In addition, gate lines 106 are commonly connected to the gate electrodes
107b of the thin film transistors 107 disposed along rows of the matrix among the

thin film transistors 107 arranged in the matrix shape in order to independently
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control the thin film transistors 107.

Meanwhile, transparent pixel electrodes are formed to contact with the drain
electrode 107¢ of the thin film transistors 107.

The color filter substrate 109 is formed on the TFT substrate 108 having the
above-described construction after the color filter substrate 109 is aligned
concerning the TFT substrate 108. Common electrodes and red- green- blue (R* G
B) pixels are formed on the color filter substrate 109.

The liquid crystal is interposed between the TFT substrate 108 and the color
filter substrate 109 to complete the liquid crystal display panel 110.

To display a demanded image on the liquid crystal display panel 110 having
the above-mentioned construction, data applied to the source electrodes 107a of the
thin film transistors 107 should be precisely controlled, and turn-on periods
concerning the gate electrodes 107b of the thin film transistors 107 also should be
precisely controlled.

The data printed circuit board 120 is connected to each data line 105 of the
thin film transistor 107 through the flexible printed circuit (not shown). The data
printed circuit board 120 generates data, and applies the generated data to the data
lines 105.

Also, the gate printed circuit board 130 is connected to each gate line 106 of
the thin film transistor 107 through the flexible printed circuit (not shown). The gate
printed circuit board 130 generates turn-on voltages signal that turns on the thin film
transistors 107 disposed in a specific row on a predetermined time. '

The liquid crystal can be independently controlled by controlling the minute
area of the liquid crystal by the liquid crystal display panel 110 having above
construction. However, images may not be displayed on the liquid crystal display
panel assembly 100 by the liquid crystal display panel 110 having only above

construction because the liquid crystal in the liquid crystal display panel assembly

10



10

15

20

25

WO 03/019271 PCT/KR02/01606

100 is a non-active device that cannot generate a light by itself. The liquid crystal of
the liquid crystal display panel assembly 100 only can control the transmissivity of
lights. As a result, lights are required so as to display images on.the liquid crystal
display panel assembly 100.

FIG. 4b is a schematic plane view illustrating the back light assembly
according to one embodiment of the present invention.

Referring to Figs. 3 and 4b, the back light assembly 200 includes a lamp 211,
an inverter 220, a brightness enhancing member 230 for improving a brightness
uniformity of the light generated from the lamp 211, a receiving container 240 and a
signal synchronism part 208.

The inverter 220 supplies the lamp 211 with electric power, and the receiving
container 240 receives the lamp 211, the inverter 220 and the brightness enhancing
member 230. The signal ssfnchronism part 208 prevents the lamp 211 from
generating a light during the period for arranging the liquid crystal of the liquid
crystal display panel 110 by an electric field.

In particular, a natural light such as sunbeams or an artificial light obtained
using an electric energy can be used as a light suitable for displaying images through
the liquid crystal display panel assembly 100.

Recently, the artificial light is widely utilized since the artificial light can be
used as the light suitable for displaying images through the light the liquid crystal
display panel assembly 100 in any place. For example, a white ray similar to the
sunrays is used as the artificial light, and a cold cathode ray tube type lamp is
utilized because the cold cathode ray tube type lamp has a long life and low heat
dissipation.

The cold cathode ray tube type lamps are divided into an edge type lamp and
a directly illuminating type lamp in accordance with the position of the liquid crystal

display panel assembly 100 concerning the cold cathode ray tube type lamps.
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The edge type lamp is usually applied to a display device such as a portable
computer including one or two cathode ray tube type lamps. When the edge type
Jamp is applied to a liquid crystal display device, the liquid crystal display device
can have a minimized thickness.

In the meantime, the directly illuminating type lamp is used for a display
device having a large display screen or a portable computer having a large display
screen when the display device or the portable computer needs at least two lamps.

The directly illuminating type lamps 211 are used in the liquid crystal
display device according to the one embodiment of the present invention. In this
case, the lamps 211 are mounted under the liquid crystal display panel assembly 100
at intervals of about 0.5 to about Scm. That is, the lamps 211 are installed inside the
receiving container 240 in parallel. Preferably, six lamps 211 are installed inside the
receiving container 240 in parallel.

Hereinafter, six lamps 211 are defined as a first lamp 211a, a second lamp
211b, a third lamp 211c, a fourth lamp 211d, a fifth lamp 211e, and a sixth lamp
2111, respectively. |

The first to sixth lamps 211a, 211b, 211c, 211d, 211e and 211f received in
the receiving container 240 are connected parallel to one inverter 220 so that the first
to sixth'lamps 211a, 211b, 211c, 211d, 211e and 211f are independently supplied
with electric powers from the inverter 220.

The brightness enhancing member 230 is interposed between the liquid
crystal display panel assembly 110 and the first to the sixth lamps 211a, 21 1b, 211c,
211d, 211e, and 211f so as to enhance the brightness uniformity of the light between
the lamps, which is disposed under the liquid crystal display panel assembly 100,
and the liquid crystal display panel assembly 100.

In the one preferred embodiment of the present invention, the brightness

enhancing member 230 is a diffusion plate for diffusing the light so as to enhance
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the brightness uniformity of the light.

According to the present invention, the lamp 211a, 211b, 211c, 211d, 211e
and 211f of the back.light assembly 100 uniquely operates in order to display a
precise moving image through the liquid crystal display device 500.

In particular, the lamps 211a, 211b, 211c¢, 2114, 211e and 211f are turned on
or turned off in correspondence with the turn-on or turn-off of the gate line 105 in
the liquid crystal display panel 100. The lamps 211a, 211b, 211c, 211d, 211e and
211f can be turned on or turned off by the inverter 220 and the signal synchronism
part 208.

The signal synchronism part 208 generates an inverter control signal by
detecting the turn-on of the gate line 106. The inverter 220 generates a lamp driving
signal in response to the inverter control signal.

More particularly, the signal synchronism part 208 is disposed on the gate
printed circuit board 130 so as to minimize a volume of the liquid crystal display
device 500. The signal synchronism part 208 detects whether the turn-on voltage is
applied to a specific gate line among all the gate lines 106 formed on the liquid
crystal display panel 110, and then the signal synchronism part 208 generates the
inverter control signal for controlling the inverter 220.

The inverter control signal includes data that indicates a turn-on lamp or
turn-off lamp, the turn-on time and the turn-off time of the lamps 211a, 21 1b, 211c,
2114, 211e and 211£.

The inverter control signal is applied to the inverter 220, and then the
inverter 220 provides a related lamp with the electric power among all the lamps
211a, 211b, 211c, 211d, 211e and 211f connected to the inverter 220, so the related
lamp can be turned on or turned off.

The operations of the lamps will be described in detail with reference to the

accompanying drawings.
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FIG. 5 is a schematic plane view illustrating a state in which the lamps
corresponding to a first region are turned off before the liquid crystal in the first
region is completely arranged when all the thin film transistors in the first region of
the liquid crystal display panel are turned on according to one embodiment of the
present invention.

Referring to FIG. 5, the liquid crystal display panel 110 is divided into a
plurality of regions in accordance with the number of the lamps 211a, 211b, 211c,
211d,211e, and 211£.

As it is described above, the liquid crystal display panel 110 is divided into
six regions because six lamps 211a, 211b, 211¢, 211d, 211e and 211f are used in the
liquid crystal display device 500.

Hereinafter, six regions of the liquid crystal display panel 110 are called a
first region 110a, a second region 110b, a third region 110c, a fourth region 1104, a
fifth region 110e, and a sixth region 110f, respectively.

The image is displayed when the data are applied to all the data line 105, and
the turn-on voltage is sequentially applied from an first gate line of the first fegion
110a to an last gate line of the sixth region 110f as shown in FIG. 4a. Such driving
process is called a line driving process.

To precisely display moving images by the liquid crystal display panel 100,
the gate driving signal is applied to a first gate line 106 in the first region 110a and
to a last gate line 106 in the first region 110a sequentially.

The signal synchronism part 208 applies the inverter control signal, which is
related to the first lamp 211a under the first region 110a, to the inverter 220 when
the signal synchronism part 208 detects the turn-on of the last gate line in the first
region 110a.

The inverter 220 receives the inverter control signal generated from the signal

synchronism part 208, and then stops providing the electric power to the first lamp
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211a so as to turn off the first lamp 211a during the period demanded for completely
arranging the liquid crystal in the first region 110a.

At that time, users may not perceive the period during which the first lamp
211a is turned off since the turn-off period of the first lamp 211a corresponds to the
very short period during which the liquid crystal is arranged in the direction
corresponding to the electric field applied to the liquid crystal.

Then, when the liquid crystal is completely arranged in the first region 110a,
the inverter 220 applies the electric power to the first lamp 211a at a turn-off state,
to thereby turn on the first lamp 211a. The first lamp 21la is maintained at the
turn-on state by the inverter 220 until one frame of images is displayed.

FIG. 6 is a schematic plane view showing a state in which the lamps
corresponding to the first region are turned on while the lamps corresponding to a
second region are turned off when all the thin film transistors in the second region of
the liquid crystal display panel are turned on according to one embodiment of the
present invention.

Referring to FIG. 6, the gate lines 106 in the second region 110b is turned on
sequentially from the first lamp 211a to the last lamp 211a during a transition period
of the first lamp 211 from the turn-off state to the turn-on state by the inverter 220.

When a last gate line in the second region 110b is turned on, an another
inverter control signal generated from the signal synchronism part 208 is applied to
the inverter 220, so that the inverter 220 stops providing the electric power to the
second lamp 211b to turn off the second lamp 211b during the period demanded for
completely arranging the liquid crystal in the second region 1 10b.

When the liquid crystal is completely arranged in the second region 110b, the
inverter 220 supplies the second lamp 211b with the electric power, and the second
Jlamp 211b is maintained at the turn-on state by the inverter 220 until one frame of

images is displayed.
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Then, as shown in FIGs. 7 to 11, the above-described processes through the
first region 110a and the second region 110b is repeated for the third, fourth, fifth
and sixth region 110c, 110d, 110e and 110f. Accordingly, one frame of image is
displayed by the processes through the first, second, third, fourth, fifth and sixth
region 110a, 110b, 110c, 110d, 110e and 110f.

Those processes are repeated by 60 times per second, i.e. by 60Hz.

Above process, in which the lamps are turned off in the region where the
liquid crystal is not completely arranged, can prevent the brightness deterioration
due to a short turn-on period of the lamp without increasing a frequency for driving
one frame in comparison with the conventional process in which the lamps are
turned on directly after all the gate lines in one frame are turned on.

FIG. 12 is a graph illustrating a period during which a light is supplied in one
frame when liquid crystal display device operates according to one embodiment of
the present invention.

Referring to FIG. 12, a light supply time is greatly increased in comparison
with the conventional liquid crystal display device shown in FIG. 2. Hence, the
brightness is exceedingly improved in accordance with an increased period for being
supplied with lights, thereby greatly enhancing the display quality of the image.

According to the present invention, in a state in which the effective display
area of the liquid crystal display panel is imaginarily divided into a region (or
regions) in accordance with the number of the lamps, after all the thin film
transistors in a specific region of the liquid crystal display panel is turned on, the
light is supplied to the liquid crystal in the specific region when the liquid crystal in
the specific region is completely arranged in the direction of the applied electric
field, but the light is not applied to the liquid crystal until the liquid crystal in the
specific region is completely arranged. Therefore, the image spreading phenomenon

and the image distortion phenomenon can be prevented when the moving images are
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displayed. Also, the deterioration of the brightness can be prevented.

Although the preferred embodiments of the present invention have been
described, it is understood that the present invention should not be limited to these
preferred embodiments but various changes and modifications can be made by one
skilled in the art within the spirit and scope of the present invention as hereinafter

claimed.
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Claims

1. A liquid crystal display device comprising:

a liquid crystal display panel assembly having a) a thin film transistor
substrate including thin film transistors having gate electrodes, source electrodes and
drain electrodes, gate lines connected to the gate electrodes, data lines connected to
the source electrodes, and pixel electrodes connected to the drain electrodes, b) a
color filter substrate facing to the thin film transistor substrate wherein common
electrodes are formed on the color filter substrate, ) a liquid crystal display panel
having a liquid crystal interposed between the thin film transistor substrate and the
color filter substrate, and d) a printer circuit board for applying a gate driving si gnal
to the gate lines, and for applying a data driving signal to the data lines; and

a back light assembly having i) a signal synchronism part for detecting a gate
line to which the gate driving signal is applied to generate an inverter control signal,
ii) an inverter for receiving the inverter control signal to generate a lamp driving

signal, and iii) at least two lamps parallel disposed under the liquid crystal display

panel to be turned on or turned off in response to the lamp driving signal.

2. The liquid crystal display device of claim 1, wherein the inverter
control signal generated from the signal synchronism part is a signal to turn off the
Jlamp without supplying an electric power to the lamp during a predetermined period
of an arrangement of the liquid crystal, the liquid crystal beginning to be arran ged in
a direction of an electric field applied to the liquid crystal for the predetermined

period after the gate driving signal is applied to the gate line.

3. The liquid crystal display device of claim 1, wherein the

predetermined period of the arrangement of the liquid crystal starts when the

18
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arrangement of the liquid crystal begins, and ends when the arrangement of the

liquid crystal is completed.

4. The liquid crystal display device of claim 1, wherein the gate lines of
the liquid crystal display panel are divided into a plurality of groups corresponding
to positions of the lamps, the gate lines of each group are turned on sequentially, and
a lamp corresponding to each group is turned off in response to the inverter control
signal during the predetermined period of the arrangement of the liquid crystal after

a last gate line of each group is turned on.

5.  The liquid crystal display device of claim 4, wherein the lamp
corresponding to each group is turned on during one frame after the predetermined

period of the arrangement of the liquid crystal.

6. A method for driving a liquid crystal display device comprising the
steps of: .

i) applying an electric field to a liquid crystal included in a first region of a
liquid crystal display panel to arrange the liquid crystal, the liquid crystal display
panel being divided into a plurality of regions;

i) stopping supplying a light to the liquid crystal during a predetermined
period of arranging the liquid crystal included in the first region;

iii) supplying the light to the liquid crystal included in the first region after
the predetermined period of arranging the liquid crystal included in the first region;
and

iv) repeating the steps ii) and iii) concerning liquid crystals included in other

regions of the liquid crystal display panel.
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