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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF FABRICATING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. P2003-41607 filed in Korea on Jun.
25, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device and a method of driving the same, and more
particularly, to a liquid crystal display device and a method
of driving the same for pre-charging liquid crystal cells to
achieve high speed driving.

[0004] 2. Description of the Related Art

[0005] In general, a liquid crystal display device (LCD)
controls light transmittance of liquid crystal cells in accor-
dance with video signals to display a picture corresponding
to the video signals. Such a LCD includes a liquid crystal
display panel having liquid crystal cells arranged in a matrix,
and driving circuits for driving the liquid crystal panel.

[0006] In the liquid crystal display panel, gate lines and
data lines cross each other. Liquid crystal cells are provided
at areas defined by crossings of the gate lines and the data
lines, respectively. The liquid crystal display panel is pro-
vided with pixel electrodes and a common electrode for
applying an electric field to the liquid crystal cells. Each
pixel electrode is connected, via a thin film transistor (TFT)
as a switching device, to one of the data lines. A gate
terminal of the TFT is connected to one of the gate lines so
that a video signal is provided to the pixel electrodes by each
line. Each of the driving circuits includes a gate driver to
drive the gate lines, a data driver to drive the data lines, and
a common voltage generator to drive the common lines.

[0007] The gate driver sequentially applies a scanning
signal, i.e., a gate signal, to the gate lines to sequentially
drive the liquid crystal cells on the liquid crystal display
panel one line at a time. Whenever a gate signal is provided
to any one of the gate lines, the data driver applies a video
signal to each of the data lines. The common voltage
generator supplies a common voltage signal to the common
electrode. Accordingly, an arrangement of the liquid crystal
materials between the pixel electrode and the common
electrode is changed so that the light transmittance is modu-
lated for each liquid crystal cell in accordance with the video
signal cells, whereby a picture is displayed on the liquid
crystal display device.

[0008] FIG. 1 is a schematic diagram illustrating a liquid
crystal display device in accordance with related art. As
depicted in FIG. 1, the liquid crystal display device includes
a liquid crystal display panel 2, a gate driver 4 and a data
driver 6. The liquid crystal display panel 2 includes liquid
crystal cells Clc arranged in a matrix. The gate driver 4
drives gate lines GL1 to GLn of the liquid crystal display
panel. The data driver 6 drives data lines DL1 to DLm of the
liquid crystal display panel 2.

[0009] In FIG. 1, the liquid crystal display panel 2
includes thin film transistors TFTs arranged at crossings of
n-number of gate lines GL1 to GLn and m-number of data
lines DL1 to DLm. Each of the thin film transistors TFTs
applies video signals from the data lines DLL1 to DLm to the
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liquid crystal cells in response to gate signals from the gate
lines GL1 to GLn. Each of the liquid crystal cells, which can
be equivalently represented as a liquid crystal capacitance
capacitor Cle, includes a common electrode, a pixel elec-
trode facing the common electrode and connected to the thin
film transistor, and a liquid crystal arranged between the
common electrode and the pixel electrode.

[0010] The storage capacitor is positioned between a pre-
vious gate electrode and a pixel electrode. The gate driver 4
sequentially provides the gate signals to the gate lines GL1
to GLn to drive the thin film transistors TFTs connected to
corresponding gate lines. The data driver 6 converts video
data to analog video signals and applies one line of the
converted video signals to the data lines DL1 to DLm during
one horizontal interval for supplying the gate signal to the
gate line. In this regard, the data driver 6 converts the video
data to the video signals using gamma voltages supplied
from a gamma voltage generator (not shown).

[0011] Inorder to drive the liquid crystal cells on the liquid
crystal display panel, the liquid crystal display device can
employ an inversion driving method. Inversion driving
methods include a frame inversion system, a line (column)
inversion system, and a dot inversion system. In the frame
inversion system for driving the liquid crystal display panel,
the polarities of the video signals applied to the liquid crystal
cells on the liquid crystal display panel are inverted when-
ever a frame is changed.

[0012] FIGS. 2A and 2B are diagrams illustrating a line
inversion driving system of a liquid crystal display in
accordance with related art. In the line inversion system for
driving the liquid crystal display panel, the polarities of the
video signals applied to the liquid crystal display panel are
inverted for each gate line of the liquid crystal display panel
and, thus, for each frame. Such a line inversion system
suffers from crosstalk between pixels in a horizontal direc-
tion. Crosstalk cause flickers such as stripe patterns gener-
ated between horizontal lines.

[0013] FIGS. 3A and 3B are diagrams explaining a col-
umn inversion driving system of a liquid crystal display in
accordance with related art. In the column inversion system
for driving the liquid crystal display panel, the polarities of
the video signals applied to the liquid crystal display panel
are inverted for each data line of the liquid crystal display
panel and, thus, for each frame. The column inversion
system suffers from crosstalk between pixels in a vertical
direction. Crosstalk cause flickers such as stripe patterns
generated between vertical lines.

[0014] FIGS. 4A and 4B are diagrams explaining a dot
inversion driving system of a liquid crystal display in
accordance with related art. In the dot inversion system for
driving the liquid crystal display panel, video signals applied
to each liquid crystal cell have opposite polarities with
respect to vertically or horizontally adjacent LCD cells. The
polarities of the video signals are inverted for each frame.

[0015] More specifically, in the dot inversion system,
when video signals of an odd-numbered frame are dis-
played, the video signals are supplied to each of the liquid
crystal cells such that a positive (+) polarity and a negative
(-) polarity alternately appears to progress from top-left to
right and down to the bottom in the liquid crystal cells, as
shown in FIG. 4A. When video signals of an even-num-
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bered frame are displayed, the video signals are supplied to
each of the liquid crystal cells such that a negative (-)
polarity and a positive (+) polarity alternately appears to
progress from top-left to right and down to the bottom in the
liquid crystal cells. In the dot inversion driving method,
flickers occurring among adjacent pixels in a vertical direc-
tion and a horizontal direction cancel each other. By this
arrangement, pictures of better quality than the other inver-
sion systems can be displayed.

[0016] However, in the dot inversion driving method,
since the polarity of the video signal applied from the data
driver to the data lines is inverted in a vertical and a
horizontal direction, there is a disadvantage in that the dot
inversion driving method consumes more power than the
other inversion systems. More power is required because of
the high variation in pixel voltage, which corresponds to a
high frequency of the video signal. In order to overcome the
described disadvantages, a liquid crystal display device as
depicted in FIG. 5 has been proposed.

[0017] FIG. 5 is a schematic diagram illustrating a liquid
crystal display in accordance with other related art. Refer-
ring to FIG. §, the liquid crystal display in accordance with
this related art includes a liquid crystal display panel 12
having liquid crystal cells arranged in a matrix, a gate driver
14 for driving n-number of gate lines GL1 to GLn of the
liquid crystal display panel 12, a data driver 16 for driving
m+1 number of data lines DL1 to DLm+1 of the liquid
crystal display panel 12, and a timing controller 18 for
controlling the gate driver 14 and the data driver 16.

[0018] The liquid crystal display 12 includes the gate lines
GL1 to GLn and the data lines DL1 to DLm+1 isolated from
and crossing the gate lines GL1 to GLn. The liquid crystal
display panel 12 further includes the liquid crystal cells
formed between the gate lines GL1 to GLn and the data lines
DL1 to DLm+1. Each of the liquid crystal cells is connected
to a thin film transistor 11 that is connected to one of the gate
lines GL1 to GLn and one of the data lines DL.1 to DLm+1.

[0019] The thin film transistor 11 is arranged in a zigzag
pattern, and therefore the liquid crystal cells are connected
to each of the data lines DL1 to DLm+1 in a zigzag pattern.
For example, the liquid crystal cells in odd-numbered hori-
zontal lines connected to the odd-numbered gate lines GL1,
GL3, GLS, . . . are connected to a first to m data lines DL1
to DLm positioned in an —X axis direction with respect to
the liquid crystal cells, respectively. Similarly, the liquid
crystal cells in even-numbered horizontal lines connected to
the even-numbered gate lines GL.2, GL4, GL6, . . . are
connected to a second to (m+1)-numbered data lines DI.2 to
DLm+2 positioned in an +X axis direction with respect to
the liquid crystal cells, respectively.

[0020] Accordingly, the odd-numbered data lines DL1,
DL3, . . . are alternately connected to the odd-numbered
liquid crystal cells and the even-numbered liquid crystal
cells for each horizontal line. Similarly, the even-numbered
data lines D12, DL4, . . . are alternately connected to the
even-numbered liquid crystal cells and the odd-numbered
liquid crystal cells for each horizontal line.

[0021] The thin film transistors 11 provide the video
signals from the data lines DL1 to DLm+1 to the liquid
crystal cells in response to the gate signals from the gate
lines GL1 to GLn. The liquid crystal cells drive the liquid
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crystals arranged between common electrodes (not shown)
and the pixel electrodes 13 to control the light transmittances
in response to the video signals.

[0022] The gate driver 14 sequentially provides the gate
signals to the gate lines GL1 to GLn to drive the thin film
transistors TFTs connected to their corresponding gate lines.
The data driver 16 converts input video data to analog video
signals and applies the converted video signals one horizon-
tal line at a time to the data lines DL1 to DLm+1 during one
horizontal interval for supplying a gate signal to a gate line
GL. In this regard, the data driver 16 converts the video data
to the video signals using gamma voltages supplied from a
gamma voltage generator (not shown). The data driver 16
supplies the converted video signals to the data lines DL1 to
DLm+1 by the column inversion driving method.

[0023] Specifically, the data driver 16 provides the video
signals having alternately inverted polarities to the odd-
number data lines DL1, DL3, . . . and the even-numbered
data lines DL2, DL4, . . ., respectively, for each frame. In
particular, the data driver 16 provides the original video
signals or the video signals shifted by a channel in a right
direction to the liquid crystal cells arranged in the zigzag
pattern for each horizontal interval. Accordingly, because
the data driver 16 is driven by the column inversion method
and provides the original video signals or the video signals
shifted by a channel in a right direction for each horizontal
interval, the liquid crystal cells arranged in the zigzag
pattern along the data lines DL1 to DLm+1 can be driven by
the dot inversion method.

[0024] For example, if the data driver 16 drives the liquid
crystal panel 12 as depicted in FIG. 5, the video signals on
the odd-numbered horizontal lines will be supplied to the
first to m-th data lines DL1 to DLm, respectively, while the
video signals on the even-numbered horizontal lines will be
shifted by a channel and then supplied to the second to
(m+1)th data lines DL2 to DLm+1, respectively. Specifi-
cally, the data driver 16 provides the video signals having a
positive (+) polarity to the odd-numbered liquid crystal cells
through the odd-numbered data lines DL1, DL3, . . . during
one horizontal interval for which a first gate line GL1 is
driven, while providing the video signals having a negative
polarity to the even-numbered liquid crystal cells through
the even-numbered data lines DL2, DL4, . . . during the
horizontal interval. Subsequently, during one horizontal
interval for which a second gate line GL.2 is driven, the data
driver 16 shifts the video signals by a channel in a right
direction and then provides the shifted video signals having
a negative polarity to the odd-numbered liquid crystal cells
through the even-numbered data lines DL.2, D14, . . ., while
providing the video signals having a positive(+) polarity to
the even-numbered liquid crystal cells through the odd-
numbered data lines DL3, DLS, . . . except the first data line
DL1. Accordingly, because the data driver 16 is driven by
the column inversion method and provides the video signals
shifted by a channel for each horizontal line to the liquid
crystal cells arranged in the zigzag pattern along the data
lines DL1 to DLm+1, the liquid crystal cells in the liquid
crystal panel 12 can be driven by the dot inversion method.

[0025] In the related art liquid crystal display device
described above, the liquid crystal cells are arranged in the
zigzag pattern along the data lines and are driven by the dot
inversion method using the data driver of the column
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inversion method. By this scheme, it is possible for the
related art liquid crystal display device to reduce power
consumption.

[0026] However, the related art liquid crystal display
devices as shown in FIG. 1 and FIG. 5 have a drawback that
the data cannot be charged fast enough in the liquid crystal
cells due to a slow response property of the liquid crystal
cells. That is, the video signals are not charged fast enough
in the liquid crystal cells for the turn-on duration of the thin
film transistor. Accordingly, the related art liquid crystal
display devices have difficulty carrying out the fast driving
required for displaying fast moving images.

SUMMARY OF THE INVENTION

[0027] Accordingly, the present invention is directed to a
liquid crystal display device and a method of fabricating the
same that substantially obviate one or more of the problems
due to limitations and disadvantages of the related art.

[0028] An object of the present invention is to provide a
liquid crystal display device with fast driving characteristics.

[0029] Another object of the present invention is to pro-
vide a method that enables fast driving of a liquid display
device.

[0030] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. These and other advan-
tages 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.

[0031] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, the liquid crystal
display device includes liquid crystal cells formed at cross-
ings of data lines and gate lines, driving thin film transistors
connected to the liquid crystal cells, respectively, to provide
a desired video signal to the liquid crystal cells, and pre-
charging thin film transistors connected to the liquid crystal
cells, respectively, to pre-charge a specified voltage prior to
providing the desired video signal to the liquid crystal cells.

[0032] In another aspect, the liquid crystal display device
includes a liquid crystal panel which includes liquid crystal
cells formed at crossings of gate lines and data lines and
arranged in a zigzag pattern along the data lines, driving thin
film transistors connected to the liquid crystal cells, respec-
tively, and arranged in a zigzag pattern at a left side and a
right side of the data lines, the driving thin film transistors
for providing a desired video signal to the liquid crystal
cells, and pre-charging thin film transistors connected to the
liquid crystal cells, respectively, the pre-charging thin film
transistors for pre-charging a specified voltage to the liquid
crystal cells prior to providing the desired video signal to the
liquid crystal cells.

[0033] In another aspect, the method of driving a liquid
crystal display device includes pre-charging liquid crystal
cells located at a current horizontal line using a previous
video signal corresponding to a previous horizontal line, and
providing a current video signal to the pre-charged liquid
crystal cells to charge a desired video signal in the pre-
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charged liquid crystal cells, the current video signal corre-
sponding to the current horizontal line.

[0034] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a unit of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0036] FIG. 1 is a schematic diagram of a liquid crystal
display device in accordance with related art;

[0037] FIGS. 2A and 2B are diagrams of a line inversion
driving system of a liquid crystal display in accordance with
related art;

[0038] FIGS. 3A and 3B are diagrams describing a col-
umn inversion driving system of a liquid crystal display in
accordance with related art;

[0039] FIGS. 4A and 4B are diagrams describing a dot
inversion driving system of a liquid crystal display in
accordance with related art;

[0040] FIG. 5 is a schematic diagram describing a liquid
crystal display in accordance with other related art;

[0041] FIG. 6 is an exemplary schematic diagram of a
liquid crystal display device in accordance with an embodi-
ment of the present invention;

[0042] FIG. 7 is an exemplary schematic diagram of a
liquid crystal display device in accordance with another
embodiment of the present invention;

[0043] FIG. 8 is an exemplary schematic diagram of a
liquid crystal display device in accordance with another
embodiment of the present invention;

[0044] FIG. 9 is an exemplary schematic diagram of a
liquid crystal display device in accordance with yet another
embodiment of the present invention; and

[0045] FIG. 10 is an exemplary schematic diagram of a
liquid crystal display device in accordance with still another
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

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

[0047] FIG. 6 is an exemplary schematic diagram of a
liquid crystal display device in accordance with a preferred
embodiment of the present invention. Referring to FIG. 6,
the liquid crystal display device includes a liquid crystal
display panel 20, a gate driver 24 for driving n-number of
gate lines GL1 to GLn of the liquid crystal display panel 20,
a data driver 22 for driving m+1 number of data lines DL1
to DLm+1 of the liquid crystal display panel 20.
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[0048] The liquid crystal display panel 20 includes liquid
crystal cells arranged in a matrix. The liquid crystal cells, in
response to video signals, drive liquid crystals arranged
between a common electrode (not shown) and a pixel
electrode 30 to modulate a light transmittance. The liquid
crystal display panel 20 further includes driving thin film
transistors (hereinafter driving TFTs) 26 and pre-charging
thin film transistors (hereinafter pre-charging TFTs) 28. The
driving TFTs and the pre-charging TFTs are each connected
to a liquid crystal cell, respectively.

[0049] A driving TFT 26 formed at its corresponding
liquid crystal cell is connected to both an i-numbered gate
line and a j-numbered data line. Herein, each of i and j
represents a natural number. Therefore, the driving TFT, in
response to a gate signal from the i-numbered gate line,
provides a video signal from the j-numbered data line to the
liquid crystal cell. The liquid crystal cell displays a picture
corresponding to the video signal provided from the driving
TFT 26.

[0050] The pre-charging thin film transistor 28 formed at
the corresponding liquid crystal cell is connected to both an
(i-1)-numbered gate line and a (j+1)-numbered data line.
Therefore, the pre-charging TFT 28, in response to a gate
signal from the (i-1)-numbered gate line, provides a video
signal from the (j+1)-numbered data line to the liquid crystal
cell. The video signal provided through the pre-charging
TFT 28 is pre-charged in the liquid crystal cell. More
specifically, the liquid crystal cell is pre-charged by the
video signal provided through the pre-charging TFT 28.
Then, the liquid crystal cell is provided with the video signal
from the driving TFT 26. Accordingly, rapid charging of the
liquid crystal cell with the video signal provided from the
driving TFT 26 can be achieved.

[0051] During operation of the liquid crystal panel, the
driving TFTs 26 located at a second horizontal line are
turned-on when a gate signal is provided to a second gate
line GL2. The video signal provided to the data lines DL1 to
DLm+1 is then supplied to the liquid crystal cells located at
the second horizontal line via the turned-on driving TFTs 26.
Concurrently, the pre-charging TFTs 28 located at a third
horizontal line are turned-on when the gate signal is pro-
vided to the second gate line GL2. Therefore, the video
signal provided to the data lines DL1 to DLm+1 is supplied
to the liquid crystal cells located at the third horizontal line
via the turned-on pre-charging TFTs 28. Thus, the pre-
charging TFTs 28 provide an amount of data corresponding
to a previous horizontal line to the liquid crystal cells in a
current horizontal line.

[0052] Thereafter, the driving TFTs 26 located at the third
horizontal line are turned-on when a gate signal is provided
to a third gate line GL3. The video signal provided to the
data lines DL1 to DLm+1 is then supplied to the liquid
crystal cells located at the third horizontal line via the
turned-on driving TFTs 26. Accordingly, because the liquid
crystal cells located at the third horizontal line have been
pre-charged, a voltage corresponding to a desired video
signal can rapidly be charged in the liquid crystal cells.

[0053] Further, as shown in FIG. 6, the liquid crystal cells
located at the first horizontal line only include the driving
TFTs 26. In accordance with this particular embodiment, the
liquid crystal cells located at the first horizontal line cannot
pre-charge the video signal therein. In order to solve the
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problem, in accordance with another embodiment of the
present invention, pre-charging TFTs are provided to the
liquid crystal cells located at a first horizontal line, respec-
tively, and a gate line GLO is provided for connecting the
pre-charging TFTs, as shown in FIG. 7. In addition, the
liquid crystal cells located at the first horizontal line are
pre-charged with dummy data generated from the data driver
22 during an interval for driving the gate line GLO.

[0054] FIG. 8 is an exemplary schematic diagram of a
liquid crystal display device in accordance with another
embodiment of the present invention. In FIG. 8, the location
of the pre-charging TFTs is modified. The pre-charging TFTs
and the driving TFTs are connected to the same data line.
More specifically, as depicted in FIG. 8, the driving TFT 26
is connected to its corresponding liquid crystal cell at an
i-numbered gate line and a j-numbered data line. The
pre-charging TFT 28 is connected to the corresponding
liquid crystal cell at an (i-1)-numbered gate line and the
j-numbered data line. The operation of the liquid crystal
display device shown in FIG. 8 is similar to that of the liquid
crystal display device shown in FIG. 6. Accordingly, the
detailed description therefor will be omitted for the sake of
simplicity.

[0055] FIG. 9 is an exemplary schematic diagram of a
liquid crystal display device in accordance with yet another
embodiment of the present invention. As shown in FIG. 9,
the liquid crystal display device includes a liquid crystal
display panel 66, a gate driver 70 for driving n-number of
gate lines GL1 to GLn of the liquid crystal display panel 66,
a data driver 68 for driving m+1 number of data lines DL.1
to DLm+1 of the liquid crystal display panel 66.

[0056] The liquid crystal display panel 66 includes liquid
crystal cells arranged in a matrix. The liquid crystal cells
drive liquid crystals arranged between a common electrode
(not shown) and a pixel electrode 64 to modulate a light
transmittance in response to video signals. The liquid crystal
display panel 20 further includes driving TFTs 60 and
pre-charging TFTs 62, each of the driving and pre-charging
TFTs being connected to a liquid crystal cell, respectively.

[0057] The driving TFTs 60 are arranged in a zigzag
pattern along the data lines DL.1 to DLm+1. Thus, the liquid
crystal cells are also connected to the data lines DL1 to
DLm+1 in the zigzag pattern, respectively. Specifically, the
driving TFTs corresponding to liquid crystal cells which
belong in a same column are alternately connected to
adjacent data lines DL for each horizontal line.

[0058] For example, as depicted in FIG. 9, the driving
TFTs 60 in odd-numbered horizontal lines connected to the
odd-numbered gate lines GL1, GL3, GLS, . . . are connected
to data lines DL1 to DLm positioned in an —-X direction with
respect to the driving TFTs 60, respectively. The driving
TFTs 60 in even-numbered horizontal lines connected to the
even-numbered gate lines GL2, GL4, GL6, . . . are con-
nected to data lines DL2 to DLm+2 positioned in an +X axis
direction with respect to the driving TFTs 60, respectively.

[0059] The data driver 68 provides the video signals to the
data lines DL1 to DLm+1 based on a column inversion
driving method. Specifically, the data driver 68 provides the
video signals having inverted polarities each with respect to
the other to odd-number data lines DL1, DL3, . . . and the
even-numbered data lines DL2, D14, . . . for each frame. In
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particular, the data driver 68 provides the original video
signals or the video signals shifted by one channel in a right
direction to the liquid crystal cells arranged in the zigzag
pattern with respect to the data lines DL1 to DLm+1.
Moreover, because the data driver 68 is driven by the
column inversion driving method and provides the original
video signals or the video signals shifted by a channel in a
right direction for each horizontal interval, the liquid crystal
cells arranged in the zigzag pattern along the data lines DL1
to DLm+1 can be driven by a dot inversion method.

[0060] The driving TFT 60 is connected to its correspond-
ing liquid crystal cell through both an i-numbered gate line
and a j-numbered data line. Herein, each of i and j represents
a natural number. Therefore, the driving TFT 60 provides a
video signal from the j-numbered data line to the liquid
crystal cell in response to a gate signal from the i-numbered
gate line.

[0061] The pre-charging TFT 62 is connected to the cor-
responding liquid crystal cell through both an (i-1)-num-
bered gate line and a j-numbered data line. Therefore, the
pre-charging TFT 62 provides a video signal from the
j-numbered data line to the liquid crystal cell in response to
a gate signal from the (i-1)-numbered gate line.

[0062] The video signal provided through the pre-charg-
ing TFT 62 is pre-charged in the liquid crystal cell. Specifi-
cally, a particular liquid crystal cell is pre-charged by the
video signal provided through a previous horizontal line,
and is charged by a desired video signal supplied thereto
when a gate signal is provided to an i-numbered gate line.
Accordingly, because the particular liquid crystal cell is
pre-charged by the video signal provided through a previous
horizontal line, the particular liquid crystal cell can be
rapidly charged with a supplied video signal corresponding
to a current horizontal line.

[0063] The pre-charging TFT 62 located at a first horizon-
tal line is connected to the additionally formed first gate line
GLO. The data driver 68 generates the dummy data in the
form of a dummy video signal during the interval for driving
the gate line GLO. Then, the liquid crystal cells located at the
first horizontal line are pre-charged with the dummy video
signal. The gate driver 70 sequentially provides gate signals
to the gate lines GLO to GLn.

[0064] FIG. 10 is an exemplary schematic diagram of a
liquid crystal display device in accordance with still another
embodiment of the present invention. In FIG. 10, the
location of the pre-charging TFTs 62 is modified. As
depicted in FIG. 10, the pre-charging TFTs 62 and the
driving TFTs 60 are connected to different data lines DL.
Specifically, the driving TFT 60 is connected to both an
i-numbered gate line and a j-numbered data line of a
particular liquid crystal cell. The pre-charging TFT 62 is
connected to both an (i-1)-numbered gate line and a (j+1)-
numbered or a (j—1)-numbered data line of the particular
corresponding liquid crystal cell. In this regard, if the
driving TFT 60 is located in a -X direction, then the
pre-charging TFT 62 is connected to both the (i-1)-num-
bered gate line and the 0+1)-numbered data line. Similarly,
if the driving TFT 60 is located at a +X direction, then the
pre-charging TFT 62 is connected to both the (i-1)-num-
bered gate line and the (j-1)-numbered data line.

[0065] As set forth above, in accordance with various
embodiments of the present invention, the liquid crystal
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cells in a horizontal line are pre-charged using the video
signal corresponding to that of a previous horizontal line.
Accordingly, a desired video signal can be rapidly charged
in the liquid crystal cells. As a result, the liquid crystal
display device of the present invention is easily capable of
displaying fast moving images.

[0066] It will be apparent to those skilled in the art that
various modifications and variations can be made in embodi-
ments 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 device, comprising:

liquid crystal cells formed at crossings of data lines and
gate lines;

driving thin film transistors connected to the liquid crystal
cells, respectively, to provide a desired video signal to
the liquid crystal cells; and

pre-charging thin film transistors connected to the liquid
crystal cells, respectively, to pre-charge a specified
voltage prior to providing the desired video signal to
the liquid crystal cells.

2. The liquid crystal display device according to claim 1,
wherein a pre-charging TFT is located at a k-numbered
horizontal line, the pre-charging TFT charges a correspond-
ing liquid crystal cell with a video signal corresponding to
a (k-1)-numbered horizontal line, and k represents a natural
number.

3. The liquid crystal display device according to claim 1,
wherein a driving TFT is connected to an i-numbered gate
line and a j-numbered data line of a particular liquid crystal
cell, a pre-charging TFT is connected to an (i-1)-numbered
gate line and a (j+1)-numbered data line of the particular
liquid crystal cell, and each of i and j represents a natural
number.

4. The liquid crystal display device according to claim 1,
wherein a driving TFT is connected to an i-numbered gate
line and a j-numbered data line of a particular liquid crystal
cell, a pre-charging TFT is connected to an (i-1)-numbered
gate line and the j-numbered data line of the particular liquid
crystal cell, and each of i and j represents a natural number.

5. The liquid crystal display device according to claim 1,
further comprising a dummy gate line, wherein the dummy
gate line is connected to a dummy pre-charging TFT located
at a first horizontal line.

6. The liquid crystal display device according to claim 5,
further comprising a data driver for providing a dummy data
to the data lines when a gate signal from the dummy gate line
is provided to the pre-charging TFT.

7. Aliquid crystal display device in which a liquid crystal
panel includes liquid crystal cells formed at crossings of gate
lines and data lines and arranged in a zigzag pattern along
the data lines, the liquid crystal display device further
comprising:

driving thin film transistors connected to the liquid crystal
cells, respectively, and arranged in a zigzag pattern at
a left side and a right side of the data lines, the driving
thin film transistors for providing a desired video signal
to the liquid crystal cells; and
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pre-charging thin film transistors connected to the liquid
crystal cells, respectively, the pre-charging thin film
transistors for pre-charging a specified voltage in the
liquid crystal cells prior to providing the desired video
signal to the liquid crystal cells.

8. The liquid crystal display device according to claim 7,
wherein a pre-charging TFT is located at a k-numbered
horizontal line, the pre-charging TFT charges the liquid
crystal cell using a video signal corresponding to a (k-1)-
numbered horizontal line, and k represents a natural number.

9. The liquid crystal display device according to claim 7,
wherein a driving TFT is connected to an i-numbered gate
line and a j-numbered data line of a particular liquid crystal
cell, a pre-charging TFT is connected to an (i-1)-numbered
gate line and the j-numbered data line of the particular liquid
crystal cell, and each of i and j represents a natural number.

10. The liquid crystal display device according to claim 7,
wherein a driving TFT is connected to an i-numbered gate
line and a j-numbered data line of a particular liquid crystal
cell, a pre-charging TFT is connected to an (i-1)-numbered
gate line and a (j+1)-numbered data line, and each of i and
] represents a natural number.

11. The liquid crystal display device according to claim 7,
wherein a driving TFT is connected to an i-numbered gate
line and a j-numbered data line of a particular liquid crystal
cell, a pre-charging TFT is connected to an (i-1)-numbered
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gate line and a (j—1)-numbered data line, and each of i and
j represents a natural number.

12. The liquid crystal display device according to claim 7,
further comprising a dummy gate line, the dummy gate line
being connected to a dummy pre-charging TFT located at a
first horizontal line.

13. The liquid crystal display device according to claim
12, further comprising a data driver for providing a dummy
data to the data lines when a gate signal from the dummy
gate line is provided to the pre-charging TFT.

14. A method of driving a liquid crystal display device
comprising:

pre-charging liquid crystal cells located at a current hori-
zontal line using a previous video signal corresponding
to a previous horizontal line; and

providing a current video signal to the pre-charged liquid
crystal cells to charge a desired video signal in the
pre-charged liquid crystal cells, the current video signal
corresponding to the current horizontal line.

15. The method according to claim 14, wherein the liquid
crystal cells located at a k-numbered horizontal line are
pre-charged by the video signal corresponding to a (k-1)-
numbered horizontal line, and k represents a natural number.

* * % Ed *
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