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(7) ABSTRACT

A display device according to the present invention includes
apixel array including a plurality of gate lines and a plurality
of data lines crossing each other to define pixel regions and
a plurality of first thin film transistors near the crossings, the
first thin film transistors supplying pixel voltages to pixel
electrodes of the pixel regions; a gate driving circuit to
sequentially supply a scanning pulse to the gate lines; a data
driving circuit to supply the pixel voltages to the data lines;
and a pre-charging circuit including a plurality of second
thin film transistors, the second thin film transistor con-
nected to the nth (wherein, n is an integer) gate line and
turned on by the scanning pulse applied to the nth gate line,
the pre-charging circuit supplying a voltage higher than a
threshold voltage of the first thin film transistors to the
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LIQUID CRYSTAL DISPLAY DEVICE AND
METHOD OF DRIVING THE SAME

[0001] This application claims the benefit of Korean
Patent Application No. P2005-0132270, filed on Dec. 28,
2005, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device, and more particularly to a liquid crystal
display device and method of driving the same that can have
a pre-charging effect without modifying the structures of the
gate drive integrated circuits.

[0004] 2. Description of the Related Art

[0005] Recently, liquid crystal display (LCD) devices are
being more widely used in a variety of electronic products
because of their features such as lightweight, slimness, low
power consumption and so on. According to such a trend, the
LCD devices have been used in office automation equip-
ment, audio and video equipment and so on. A liquid crystal
display device controls a light transmittance in accordance
with a signal applied to a plurality of switching devices
arranged in a matrix to display desired pictures on a screen.
Thin film transistors (TFT) are mainly employed for the
switching devices.

[0006] Referring to FIG. 1, an LCD device according to
the related art includes a liquid crystal display panel 3 in
which data lines DL_1 to DL_m cross gate lines GL_1 to
GL_n and a TFT is arranged at each crossing for supplying
a pixel voltage to a liquid crystal cell Clc. The LCD device
further includes a gate driving circuit 2 for supplying a
scanning pulse to the gate lines GL_1 to GL_n, a data
driving circuit 1 for supplying pixel voltages to the data lines
DL_1to DL _m ; and a timing controller 4 for controlling the
gate driving circuit 2 and the data driving circuit 1.

[0007] The TFTs supply pixel voltages to the liquid crystal
cells Clc via the data lines DL in response to the scanning
pulse from the gate lines GL. To this end, a gate electrode
of the TFT is connected to the gate line GL, a source
electrode of the TFT is connected to the data line DL, and
a drain electrode of the TFT is connected to a pixel electrode
of the liquid crystal cell Clc. The liquid crystal cell Clc is
driven by a voltage difference between a common voltage
Veom supplied to a common electrode and the pixel voltage
supplied to the pixel electrode. In each of the liquid crystal
cells Clc, a storage capacitor Cst is formed. The storage
capacitor Cst may be formed between the pixel electrode of
the liquid crystal cell Clc and a pre-stage gate line or
between the pixel electrode of the liquid crystal cell Cle and
a common electrode line to maintain the pixel voltage in the
liquid crystal cell Cle.

[0008] The timing controller 4 controls the data driver 1
and the gate driver 2, and supplies digital video signals
synchronized to a clock signal to the data driver 1 from a
graphic card. The data driver 1 converts the digital video
signals supplied from the timing controller 4 into analog
video signals (pixel voltages) and supplies the analog video
signals to the data lines DL_1 to DL_m to drive the liquid
crystal cells Clc in the liquid crystal panel 3. The gate driver
2 sequentially supplies the scanning pulse to the gate lines
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GL_1 to GL_n to supply the analog video signals to the
liquid crystal cells Clc connected to the selected gate line.
[0009] In order to prevent flicker and deterioration of
liquid crystal in the liquid crystal cells Clc, an inversion
driving method may be employed in which the polarity of
the video signal supplied to the liquid crystal cell Clc is
switched in a designated period. The examples of the
inversion driving method are a frame inversion method, a
line inversion method, a column inversion method, a dot
inversion method, etc. Among these inversion methods, the
dot inversion method is generally used in middle to large-
size LCD panels.

[0010] FIG. 2 is a schematic view illustrating a dot inver-
sion method in which different polarities of the video signal
are supplied to each pixel of the liquid crystal panel 3.
[0011] Referring to FIG. 2, one square represents one pixel
that includes R, G and B sub-pixels. Each of the R, G and
B sub-pixels corresponds to one liquid crystal cell Cle. The
symbol “+” represents a video signal having a positive
polarity and the symbol “~” represents a video signal having
a negative polarity supplied to the pixel. Further, FIG. 2(a)
and FIG. 2(b) show that the polarities of the pixels are
switched after one frame interval. In the dot inversion
method, the polarity of the pixel voltage applied to a given
pixel is different from the polarities of the pixel voltages
applied to the adjacent pixels and is inverted every frame.
For instance, in the first frame, the polarities of the video
signals shown in FIG. 2(a) are supplied to the pixels, and
then in the second frame, the polarities of the video signals
shown in FIG. 2(b) are supplied to the pixels.

[0012] However, the LCD device driven by such an inver-
sion driving method consumes a large amount of current and
the data integrated circuit of the LCD device generates a
large amount of heat. To solve such problems, a driving
scheme in which the swing width of the pixel voltages is
reduced by pre-charging the liquid crystal cells Clc has been
suggested. More particularly, when the TFTs connected to
nth horizontal line are turned on to supply the pixel voltages
to the pixels of the nth horizontal line, the TFTs connected
to (n+2)th horizontal line are also turned on to pre-charge the
pixels of the (n+2)th horizontal line. As illustrated in FIG. 2,
the polarities of the pixel voltages supplied to the pixels of
the nth horizontal line are the same as the polarities of the
pixel voltages supplied to the pixels of the (n+2)th horizon-
tal line in the dot inversion driving method.

[0013] To simultaneously turn on the TFTs connected to
the nth horizontal line and the (n+2)th horizontal line, the
nth gate line can be simply connected to the (n+2)th gate
line. However, in such a case, the pixel voltages already
charged in the pixels of the nth gate line can be negatively
affected when the TFTs of the (n+2)th horizontal line are
turned on. Accordingly, a variety of driving schemes that
include changes in the structure of the gate drive integrated
circuit have been suggested, but because of the changes in
the gate drive integrated circuit, these driving schemes
increase the production cost of the LCD device.

SUMMARY OF THE INVENTION

[0014] Accordingly, the present invention is directed to a
liquid crystal display device and method of driving the same
that substantially obviates one or more of the problems due
to limitations and disadvantages of the related art.
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[0015] An advantage of the present invention is to provide
to a liquid crystal display device and method of driving the
same that can have a pre-charging effect without modifying
the structures of the gate drive integrated circuits.

[0016] 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.
[0017] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a display device includes
display device includes a pixel array including a plurality of
gate lines and a plurality of data lines crossing each other to
define pixel regions and a plurality of first thin film transis-
tors near the crossings, the first thin film transistors supply-
ing pixel voltages to pixel electrodes of the pixel regions; a
gate driving circuit to sequentially supply a scanning pulse
to the gate lines; a data driving circuit to supply the pixel
voltages to the data lines; and a pre-charging circuit includ-
ing a plurality of second thin film transistors, the second thin
film transistor connected to the nth gate line and turned on
by the scanning pulse applied to the nth gate line, the
pre-charging circuit supplying a voltage higher than a
threshold voltage of the first thin film transistors to the
(n+2)th gate line.

[0018] In another aspect of the present invention, a
method of driving a display device, the display device
including a pixel array in which a plurality of gate lines cross
a plurality of data lines to define pixel regions and a plurality
of first thin film transistors near the crossings, the first thin
film transistors supplying pixel voltages to pixel electrodes
of the pixel regions, the method includes sequentially sup-
plying a scanning pulse to the gate lines; supplying the pixel
voltages to the data lines according to a dot inversion
method; and supplying a voltage higher than a threshold of
the first thin film transistors to the (n+2)th gate line using a
second thin film transistor turned on in accordance with the
scanning pulse supplied to the nth gate line.

[0019] In yet another aspect of the present invention, a
pre-charge device for pre-charging pixels of a display device
having a plurality of gate lines and a plurality of data lines
crossing each other and a plurality of first thin film transis-
tors near the crossings for supplying pixel voltages to the
pixels, the pre-charge device includes a voltage generator to
supply a voltage higher than a threshold voltage of the first
thin film transistors; and a plurality of second thin film
transistors, one of the second thin film transistors turned on
by a scanning pulse applied to the nth gate line to supply the
voltage higher than the threshold voltage of the first thin film
transistors to the (n+2)th gate line.

[0020] 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

[0021] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
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illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0022] In the drawings:

[0023] FIG. 1 is a schematic view illustrating a liquid
crystal display (LCD) device according to the related art;

[0024] FIG. 2 is a schematic view illustrating a dot inver-
sion method;
[0025] FIG. 3 is schematic view illustrating a liquid crys-

tal display (LCD) device according to an embodiment of the
present invention;

[0026] FIG. 4 is a view illustrating the pre-charging circuit
shown in FIG. 3; and

[0027] FIG. 5is a view showing driving waveforms of the
pre-charging circuit shown in FIG. 4.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENT

[0028] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0029] FIG. 3 is schematic view illustrating a liquid crys-
tal display (LCD) device according to an embodiment of the
present invention.

[0030] Referring to FIG. 3, a liquid crystal display (LCD)
device according to the present invention includes a liquid
crystal display panel 103 in which data lines DL,_1 to DL_j
using the nth second thin film transistor connected to the nth
gate line cross gate lines GI_1 to GL_i and a pixel array 112
is provided with a plurality of first thin film transistors TFT1
formed near the crossings to supply pixel voltages to liquid
crystal cells Cle. The LCD device further includes: a pre-
charging circuit 110 to supply a voltage higher than a
threshold voltage of the first thin film transistor TFT1 to the
(n+2)th gate line GI,_n+2 when a scanning pulse is supplied
to the nth gate line GL_n; a voltage generator 108 to
generate a driving voltage for driving the pre-charging
circuit 110; a gate driving circuit 102 to sequentially supply
a scanning pulse to the gate lines GI_1 to GL_i; and a data
driving circuit 101 to supply pixel voltages to the data lines
DL_1to DL_j. The polarity of the pixel voltages supplied to
a given data line is different from the polarity of the pixel
voltages supplied to the adjacent data line and is converted
every frame when a line inversion method or a dot inversion
method is applied. Also, The polarity of the pixel voltages
supplied to a given pixel is different from the polarities of
the pixel voltages supplied to the adjacent pixel and is
converted every frame according to a dot inversion method.

[0031] The first thin film transistors TET1 supply pixel
voltages to the liquid crystal cells Clc in response to the
scanning pulse from the gate lines GL. To this end, a gate
electrode of the first thin film transistor TFT1 is connected
to the gate line GL, a source electrode of the TFT1 is
connected to the data lines DL and a drain electrode of the
TFT1 is connected to a pixel electrode of the liquid crystal
cell Cle. The liquid crystal cell Cle is driven by a voltage
difference between a pixel voltage supplied to the pixel
electrode and a common voltage Vcom provided to a com-
mon electrode (not shown). In each of the liquid crystal cells
Clc, a storage capacitor Cst is formed. The storage capacitor
Cst may be formed between the pixel electrode of the liquid
crystal cell Cle and a pre-stage gate line or between the pixel
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electrode of the liquid crystal cell Clc and a common
electrode line to maintain the pixel voltage charged in the
liquid crystal cell Clc.

[0032] A timing controller 104 controls the data driver 101
and the gate driver 102, and supplies digital video signals
synchronized to a clock signal to the data driver 101 from a
graphic card. The data driver 101 converts the digital video
signals supplied from the timing controller 104 into analog
video signals (pixel voltages) and supplies the analog video
signals to the data lines DI,_1 to DL _j to drive the liquid
crystal cells Clc in the liquid crystal panel 103. The gate
driver 102 sequentially supplies the scanning pulse synchro-
nized to the video signals to the gate lines GL_1 to GL_i.
[0033] FIG. 4 is a view illustrating the pre-charging circuit
shown in FIG. 3, and FIG. 5 is a view showing driving
waveforms of the pre-charging circuit shown in FIG. 4.
[0034] Referring to FIGS. 4 and 5, the pre-charging circuit
110 includes a plurality of second thin film transistors TFT2
to supply a voltage higher than a threshold voltage of the
first thin film transistor TFT1 to the (n+2)th gate line
GL_n+2 when a scanning pulse is supplied to the nth gate
line GL_n; and voltage supply lines Lonl and Lon2. The
second thin film transistors TFT2 are connected to the gate
lines GL_1 to GL_i, as shown in FIG. 4. The pre-charging
circuit 110 may be formed together with the pixel array 112
through the same process as the pixel array 112 in the liquid
crystal panel 103.

[0035] The voltage generator 108 generates first and sec-
ond alternating current gate-on voltages Vonl and Von2 that
are communicated to the pre-charging circuit 110 through
the voltage supply lines Lonl and Lon2, respectively. The
first alternating current gate-on voltage Von1 has an opposite
phase to the second alternating current gate-on voltage
Von2. Such a voltage generator 108 may be formed on a
printed circuit board (PCB).

[0036] Each of the second thin film transistors TFT2 may
supply either the first alternating current gate-on voltage
Vonl or the second alternating current gate-on voltage Von2
to the gate line GL_n+2 when the scanning pulse is supplied
to the gate line GI_n.

[0037] The first alternating current gate-on voltage Vonl
swings between a high gate voltage Vh higher than the
threshold voltage of the first thin film transistor TFT1 and a
low gate voltage V1 lower than the threshold voltage of the
first thin film transistor TFT1 every two-horizontal periods,
and the second alternating current gate-on voltage Von2 has
the opposite phase to the first alternating current gate-on
voltage Vonl.

[0038] The nth second thin film transistor TFT2_n con-
nected to the nth gate line GL_n supplies the high gate
voltage Vh from the first voltage supply line Lonl to the
(n+2)th gate line GL_n+2 in response to the scanning pulse
SP supplied to the nth gate line GL_n. To this end, a gate
electrode of the nth second thin film transistor TFT2 n is
connected to the nth gate line GL_n, its source electrode is
connected to the first voltage supply line Lonl, and its drain
electrode is connected to the (n+2)th gate line GL_n+2.
[0039] The (n+1)th second thin film transistor TFT2_n+1
connected to the (n+1)th gate line GL_n+1 supplies the high
gate voltage Vh from the first voltage supply line Lon1 to the
(n+3)th gate line GL_n +3 in response to the scanning pulse
SP supplied to the (n+1)th gate line GL._n+1. To this end, a
gate electrode of the (n+1)th second thin film transistor
TFT2_n+1 is connected to the (n+1)th gate line GL_n +1, its
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source electrode is connected to the first voltage supply line
Lonl, and its drain electrode is connected to the (n+3)th gate
line GL_n+3.

[0040] The (n+2)th second thin film transistor TFT2_n+2
connected to the (n+2)th gate line GL_n+2 supplies the high
gate voltage Vh from the second voltage supply line Lon2 to
the (n+4)th gate line GL_n+4 in response to the scanning
pulse SP supplied to the (n+2)th gate line GL_n+2. To this
end, a gate electrode of the (n+2)th second thin film tran-
sistor TFT2_n+2 is connected to the (n+2)th gate line
GL_n+2, its source electrode is connected to the second
voltage supply line Lon2, and its drain electrode is con-
nected to the (n+4)th gate line GL_n+4.

[0041] The (n+3)th second thin film transistor TFT2_n+3
connected to the (n+3)th gate line GL_n+3 supplies the high
gate voltage Vh from the second voltage supply line Lon2 to
the (n+5)th gate line GL_n+5 in response to the scanning
pulse SP supplied to the (n+3)th gate line GL_n+3. To this
end, a gate electrode of the (n+3)th second thin film tran-
sistor TFT2_n+3 is connected to the (n+3)th gate line
GL_n+3, its source electrode is connected to the second
voltage supply line Lon2, and its drain electrode is con-
nected to the (n+5)th gate line GL_n+5.

[0042] The operation of the pre-charging circuit 110
according to the embodiment of the present invention will
now be described.

[0043] First, when the scanning pulse SP is supplied to the
nth gate line GL_n, the first thin film transistors TFT1
connected to the nth gate Ine GL_n are turned on to supply,
for example, pixel voltages having a positive polarity (or a
negative polarity) to the liquid crystal cells Clc connected to
the first transistors TFT1. At this time, the nth second thin
film transistor TFT2_n is also turned on by the scanning
pulse SP, and the high gate voltage Vh is supplied to the
(n+2)th gate line GL_n+2 from the first voltage supply line
Lonl via the nth second thin film transistor TFT2 n to
thereby turn on the first thin film transistors TFT1 connected
to the (n+2)th gate line GL_n+2. When the first thin film
transistors TFT1 connected to the (n+2)th gate line GL_n+2
are turned on, the liquid crystal cells Clc connected to the
first thin film transistors TFT1 are pre-charged with the pixel
voltages of the positive polarity (or the negative polarity). At
this time, the (n+2)th second thin film transistor TFT2_n+2
connected to the (n+2)th gate line GL._n+2 is turned on, so
that the low gate voltage V1 is supplied to the (n+4)th gate
line GL_n+4 from the second voltage supply line Lon2 to
turn off the first thin film transistors TFT1 connected to the
(n+4)th gate line GL_n+4.

[0044] Subsequently, when the scanning pulse SP is sup-
plied to the (n+1)th gate line GL_n+1, the first thin film
transistors TFT1 connected to the (n+1)th gate lne GL._n+1
are turned on to supply pixel voltages having a positive
polarity (or a negative polarity) to the liquid crystal cells Clc
connected to the first transistors TFT1. At this time, the
(n+1) second thin film transistor TFT2_n+1 is also turned on
by the scanning pulse SP, and the high gate voltage Vh is
supplied to the (n+3)th gate line GL_n+3 from the first
voltage supply line Lonl via the (n+1)th second thin film
transistor TFT2_n+1 to thereby turn on the first thin film
transistors TFT1 connected to the (n+3)th gate line GL_n+3.
When the first thin film transistors TFT1 connected to the
(n+3)th gate line GL_n+3 are turned on, the liquid crystal
cells Clc connected to the first thin film transistors TFT1 are
pre-charged with the pixel voltages having a positive polar-
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ity (or a negative polarity). At this time, the (n+3)th second
thin film transistor TFT2_n+3 connected to the (n+3)th gate
line GI_n+3 is turned on, so that the low gate voltage V1 is
supplied to the (n+5)th gate line GL_n+5 from the second
voltage supply line Lon2 to turn off the first thin film
transistors TFT1 connected to the (n+5)th gate line GL_n+5.

[0045] Subsequently, when the scanning pulse SP is sup-
plied to the (n+2)th gate line GI._n+2, the first thin film
transistors TFT1 connected to the (n+2)th gate line GL_n+2
are turned on to supply pixel voltages having a positive
polarity (or a negative polarity) to the liquid crystal cells Cle
connected to the first transistors TFT1. At this time, the
liquid crystal cells Clc pre-charged by the pixel voltages
having the positive polarity (or the negative polarity) when
driving the nth gate line GL_n are rapidly charged with the
pixel voltages. The (n+2) second thin film transistor TFT2_
n+2 is also turned on by the scanning pulse SP, and the high
gate voltage Vh is supplied to the (n+4)th gate line GL_n+4
from the second voltage supply line Lon2 via the (n+2)th
second thin film transistor TFT2_n+2 to thereby turn on the
first thin film transistors TFT1 connected to the (n+4)th gate
line GL_n+4. When the first thin film transistors TFT1
connected to the (n+4)th gate line GL._n+4 are turned on, the
liquid crystal cells Clc connected to the first thin film
transistors TFT1 are pre-charged with the pixel voltages
having the positive polarity (or the negative polarity). At this
time, the first alternating current gate-on voltage Vonl
supplied to the first voltage supply line Lonl is inverted to
the low gate voltage VI and the (n+4)th second thin film
transistor TFT2_n+4 connected to the (n+4)th gate line
GL_n+4 is turned on, so that the low gate voltage VI is
supplied to the (n+6)th gate line GL_n+6 from the first
voltage supply line Lonl to turn off the first thin film
transistors TFT1 connected to the (n+6)th gate line GL_n+6.

[0046] Subsequently, when the scanning pulse SP is sup-
plied to the (n+3)th gate line GL_n+3, the first thin film
transistors TFT1 connected to the (n+3)th gate Ine GL_n+3
are turned on to supply pixel voltages having a positive
polarity (or a negative polarity) to the liquid crystal cells Clc
connected to the first transistors TFT1. At this time, the
liquid crystal cells Clc pre-charged with the pixel voltages
having the positive polarity (or the negative polarity) when
driving the (n+1)th gate line GL_n+1 are rapidly charged
with the pixel voltages. The (n+3) second thin film transistor
TFT2_n+3 is also turned on by the scanning pulse SP, and
the high gate voltage Vh is supplied to the (n+5)th gate line
GL_n+5 from the second voltage supply line Lon2 via the
(n+3)th second thin film transistor TFT2_n+3 to thereby turn
on the first thin film transistors TFT1 connected to the
(n+5)th gate line GL_n+5. When the first thin film transis-
tors TFT1 connected to the (n+5)th gate line GL_n+5 are
turned on, the liquid crystal cells Clc connected to the first
thin film transistors TFT1 are pre-charged with the pixel
voltages having the positive polarity (or the negative polar-
ity). At this time, the (n+5)th second thin film transistor
TFT2_n+5 connected to the (n+5)th gate line GL_n+5 is
turned on, so that the low gate voltage V1 is supplied to the
(n+7)th gate line GL_n+7 from the first voltage supply line
Lonl to turn off the first thin film transistors TFT1 connected
to the (n+7)th gate line GL_n+7.

[0047] As mentioned above, the pre-charging circuit 110
according to the present invention pre-charges the liquid
crystal cells Clc of the (n+2)th gate line GL_n+2 with the
same polarity pixel voltages of the liquid crystal cells Clc of
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the nth gate line GL._n when driving the liquid crystal cells
Cle of the nth gate line GL_n, thereby securing a sufficient
time for charging the liquid crystal cells Clc of the (n+2)th
gate line GL_n+2.

[0048] Ttis beneficial for middle to large-size L.CD panels
driven by the dot inversion method to secure a sufficient
charging time by using a pre-charging method and thus to
minimize picture deterioration caused by a response delay.
When the first thin film transistors connected to the (n+4)th
gate line GL_n4, the (n+6)th gate line GL_n+6, etc. are
simultaneously turned on when pre-charging the liquid
crystal cells Clc of the (n+2)th gate line GL_n+2 with the
pixel voltages of the liquid crystal cells Clc of the nth gate
line GL,_n, a flicker or image sticking problem may occur on
the LCD panel. In order to solve such a problem, the
pre-charging circuit 110 according to the present invention
alternately applies the first and the second alternating current
gate-on voltages Vonl and Von2 by two gate lines to turn off
the first thin film transistors TFT1 connected to the (n+4)th
gate line GL_n+4, the (n+6)th gate line GL_n+6, etc. when
pre-charging the liquid crystal cells Clec of the (n+2)th gate
line GL_n+2 with the pixel voltages of the liquid crystal
cells Cle of the nth gate line GL_n.

[0049] As described above, the liquid crystal display
device and method of driving the same according to the
present invention can secure sufficient charging time without
modifying the structures of the gate driver integrated cir-
cuits, thereby reducing the production cost. Further, the
pre-charging circuit of the present invention has a simple
structure and may be formed together with the thin film
transistors in the array panel. Accordingly, the pre-charging
circuit of the present invention may be beneficially appli-
cable for the COG (chip on glass ) type and SOP (system on
panel) type liquid crystal panels.

[0050] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A display device, comprising:

a pixel array including a plurality of gate lines and a
plurality of data lines crossing each other to define
pixel regions and a plurality of first thin film transistors
near the crossings, the first thin film transistors supply-
ing pixel voltages to pixel electrodes of the pixel
regions;

a gate driving circuit to sequentially supply a scanning
pulse to the gate lines;

a data driving circuit to supply the pixel voltages to the
data lines; and

a pre-charging circuit including a plurality of second thin
film transistors, the second thin film transistor con-
nected to the nth gate line and turned on by the
scanning pulse applied to the nth gate line, the pre-
charging circuit supplying a voltage higher than a
threshold voltage of the first thin film transistors to the
(n+2)th gate line.

2. The display device according to claim 1, wherein the

pre-charging circuit further includes:

a first voltage supply line supplied with a first alternating
current gate-on voltage; and
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a second voltage supply line supplied with a second

alternating current gate-on voltage.

3. The display device according to claim 2, wherein a
voltage level of the first alternating current gate-on voltage
and a voltage level of the second alternating current gate-on
voltage are changed every two horizontal periods.

4. The display device according to claim 3, wherein a
phase of the first alternating current gate-on voltage is
opposite to a phase of the second alternating current gate-on
voltage.

5. The display device according to claim 4, wherein the
plurality of second thin film transistors include:

the nth second thin film transistor having a gate terminal

connected to the nth gate line, a source terminal con-
nected to the first voltage supply line, and a drain
terminal connected to the (n+2)th gate line;
the (n+1)th second thin film transistor having a gate
terminal connected to the (n+1)th gate line, a source
terminal connected to the first voltage supply line, and
a drain terminal connected to the (n+3)th gate line;

the (n+2)th second thin film transistor having a gate
terminal connected to the (n+2)th gate line, a source
terminal connected to the second voltage supply line,
and a drain terminal connected to the (n+4)th gate line;
and

the (n+3)th second thin film transistor having a gate

terminal connected to the (n+3)th gate line, a source
terminal connected to the second voltage supply line,
and a drain terminal connected to the (n+5)th gate line.

6. The display device according to claim 1, wherein the
pre-charging circuit is formed on the same substrate together
with the gate lines, the data lines and the first thin film
transistors.

7. The display device according to claim 2, further com-
prising a voltage generator for generating the first alternating
current gate-on voltage and the second alternating current
gate-on voltage.

8. The display device according to claim 1, wherein the
data driving circuit supplies the pixel voltages to the data
lines according to a dot inversion method.

9. The display device according to claim 1, wherein the
data driving circuit supplies the pixel voltages to the data
lines according to a line inversion method.

10. A method of driving a display device, the display
device including a pixel array in which a plurality of gate
lines cross a plurality of data lines to define pixel regions and
a plurality of first thin film transistors near the crossings, the
first thin film transistors supplying pixel voltages to pixel
electrodes of the pixel regions, the method comprising:

sequentially supplying a scanning pulse to the gate lines;

supplving the pixel voltages to the data lines according to
a dot inversion method; and

supplying a voltage higher than a threshold of the first thin
film transistors to the (n+2)th gate line using a second
thin film transistor turned on in accordance with the
scanning pulse supplied to the nth gate line.

11. The method according to claim 10, wherein the
voltage higher than the threshold of the first thin film
transistors to the (n+2)th gate line includes a first alternating
current gate-on voltage and a second alternating current
gate-on voltage.

12. The method according to claim 11, wherein a voltage
level of the first alternating current gate-on voltage and a
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voltage level of the second alternating current gate-on
voltage are changed every two horizontal periods.

13. The method according to claim 12, wherein a phase of
the first alternating current gate-on voltage is opposite to a
phase of the second alternating current gate-on voltage.

14. The method according to claim 12, wherein said
supplying the voltage higher than the threshold voltage
includes:

supplving the first alternating current gate-on voltage to

the (n+2)th gate line using the nth second thin film
transistor connected to the nth gate line;

supplying the first alternating current gate-on voltage to

the (n+3)th gate line using the (n+1)th second thin film
transistor connected to the (n+1)th gate line;
supplying the second alternating current gate-on voltage
to the (n+4)th gate line using the (n+2)th second thin
film transistor connected to the (n+2)th gate line; and
supplving the second alternating current gate-on voltage
to the (n+5)th gate line using the (n+3)th second thin
film transistor connected to the (n+3)th gate line.

15. The method according to claim 10, wherein when
supplying the voltage higher than the threshold of the first
thin film transistors to the (n+2)th gate line using the nth
second thin film transistor connected to the nth gate line, the
first thin film transistors connected to the (n+4)th gate line
are turned off.

16. A pre-charge device for pre-charging pixels of a
display device having a plurality of gate lines and a plurality
of data lines crossing each other and a plurality of first thin
film transistors near the crossings for supplying pixel volt-
ages to the pixels, the pre-charge device comprising:

a voltage generator to supply a voltage higher than a

threshold voltage of the first thin film transistors; and

a plurality of second thin film transistors, one of the

second thin film transistors turned on by a scanning
pulse applied to the nth(wherein, n is an integer)gate
line to supply the voltage higher than the threshold
voltage of the first thin film transistors to the (n+2)th
gate line.

17. The pre-charge device according to claim 16, wherein
the pre-charge device further includes:

a first voltage supply line supplied with a first alternating

current gate-on voltage; and

a second voltage supply line supplied with a second

alternating current gate-on voltage.

18. The pre-charge device according to claim 17, wherein
a voltage level of the first alternating current gate-on voltage
and a voltage level of the second alternating current gate-on
voltage are changed every two horizontal periods.

19. The pre-charge device according to claim 18, wherein
a phase of the first alternating current gate-on voltage is
opposite to a phase of the second alternating current gate-on
voltage.

20. The pre-charge device according to claim 19, wherein
the second thin film transistors include:

the nth second thin film transistor having a gate terminal

connected to the nth gate line, a source terminal con-
nected to the first voltage supply line, and a drain
terminal connected to the (n+2)th gate line; the (n+1)th
second thin film transistor having a gate terminal
connected to the (n+1)th gate line, a source terminal
connected to the first voltage supply line, and a drain
terminal connected to the (n+3)th gate line;
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the (n+2)th second thin film transistor having a gate
terminal connected to the (n+2)th gate line, a source
terminal connected to the second voltage supply line,

and a drain terminal connected to the (n+4)th gate line;
and
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the (n+3)th second thin film transistor having a gate
terminal connected to the (n+3)th gate line, a source
terminal connected to the second voltage supply line,
and a drain terminal connected to the (n+5)th gate line.

# 0k % k&
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