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A liquid crystal display apparatus includes a liquid crystal
panel assembly having pixels arranged in a matrix form,
which have a first group of pixels and a second group of
pixels, gate lines having a first group of gate lines and a
second group of gate lines that are connected with the first
group of pixels and the second group of pixels, respectively,
and data lines each of which is connected with one of the
first group of pixels and one of the second group of pixels
in every row of the matrix form. The liquid crystal display
apparatus also includes a signal controller that receives input
image signals and generates two groups of image data, a data
driver that receives the two groups of image data and
provides data voltages corresponding to the image data to
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the data lines, and a gate driving unit including a first gate
Publication Classification driver that provides first gate-on signals to the first group of
gate lines and a second gate driver that provides second
(51) INt. CL7 o G09G 3/36  gate-on signals to the second group of gate lines.
600 -
R : 800 - bray Voltage
c T Genertator
B — . » 500
D% Signal (ONT2 !
Hye ——sjconiroler] RGP Dot Driver
WK — _,_C‘.)ﬁ“ . 0y e I D AR
, 7 , - . ‘
ST Px Px. Px |
— 1|6 = | — — G2l g
Driving Ve 01 10 e ———
dt Ll t . , ,
Vitage [y Tl e | e Vb
Adereintr [T © ]
Qo0 —— D D
0004 r | 4 4 |
IRRE ' i
v LG :
e . o, e
r — S
4
/
/

360



US 2004/0257322 Al

Patent Application Publication Dec. 23, 2004 Sheet 1 of 5

['DId

Q&
[
I
I \
3 [ ¥
A A
_ . ] 9 \_, S
4 T 1 1000 |
a| o all 1 206
e e | Aefeidlal|—
g 2 o RN s beey
0.4 A IR EL .%
EAY D : D Qm\_“\Q
, 973 j— p— pu— 9 _
- Xd Xd Xd e
+ (| : Tt 208 ) I_ * ~—  NIOW
400y bl I v 1IN0 — )
Januq Djog g9 T lieonuogre—— aw m_
pubig [©
10j0)aU3Y _ C_
aboyjop, Aosg [ 008 , 4
- 009



Patent Application Publication Dec. 23, 2004 Sheet 2 of 5 US 2004/0257322 Al

F1G.2




Patent Application Publication Dec. 23, 2004 Sheet 3 of 5 US 2004/0257322 Al

FIG.3A
CK1CK2 -480 .SJW'
e Goutft]
- Gout[2]
— Gout{3]
‘Gout[4]
FIG.3B
‘431 412
Gout[N-1] s |
ol Gout[N]
Gou41]—1R ~ r
| CK1
FIG.4
CK1 | 11 | |
Cout(N-1)
it | .

. Gout(N)




US 2004/0257322 Al

Patent Application Publication Dec. 23, 2004 Sheet 4 of 5

FIG.S

o —————

e el S S ——

— e

i



Patent Application Publication Dec. 23, 2004 Sheet S of 5 US 2004/0257322 Al

]| o
(=g Gy | Ce g

5]

R{1G
—n

— o
J:; '(;.A «L-B~ R_J'E B
e

—GJT_A

o

‘R“ic_z#
Rl
o
milE
[

FI1G.6

—
B
1
B
—a—
B
B

S1—
3jin
R
.RJ’G'
hilE
Al
r-T._




US 2004/0257322 Al

DISPLAY DRIVING DEVICE AND METHOD AND
LIQUID CRYSTAL DISPLAY APPARATUS HAVING
THE SAME

BACKGROUND OF THE INVENTION
[0001] (a) Field of the Invention

[0002] The present invention relates to devices for display
images, more particularly to, a device and method for
driving a display device and a liquid crystal display appa-
ratus employing the same.

[0003] (b) Description of the Related Art

[0004] Generally, a liquid crystal display (LCD) device
includes two panels and a liquid crystal layer with dielectric
anisotropy disposed between the two panels. The LCD
device displays desired images by controlling an amount of
light transmitting the two panels by means of strength of an
electric field applied to the liquid crystal layer. The LCD
device is one of flat panel display (FPD) devices. TFT-LCD
devices having a thin film transistor in a pixel is widely used.

[0005] A TFT-LCD device generally includes pixels, gate
lines, and data lines. The TFT-LCD device also includes a
gate driver, a data driver, and a timing controller. The gate
driver applies certain voltage to the gate lines for turning on
the switching clement, and the data driver applies data
voltages to the data lines for displaying desired images.

[0006] The TFT-LCD device uses amorphous silicon or
poly silicon as material thereof. Generally, it is easy for a
poly silicon TFT-LCD to be integrated on a glass substrate
because of high electron mobility. However, since an amor-
phous silicon (a-Si) TFT-LCD relatively has low electron
mobility, it uses a separate driving IC mounting on the glass
substrate.

[0007] In XGA product, this consists of 1024x3x768
pixels, and thus needs eight data driving ICs of 384 channels
and three gate driving ICs of 256 channels or four data
driving ICs of 384 channels and six gate driving ICs of 256
channels for driving the TFT-LCD device. Generally, the
former is a single bank driving and the latter is a dual bank
driving.

[0008] In the latter case, there are some problems in that
a shift speed of shift registers is doubled in proportion to the
number of the gate drivers. Also, there is a problem such that
the gate driving ICs cannot be mounted on one side of the
liquid crystal panel since the gate line pitch is three times as
large as the date line pitch.

SUMMARY OF THE INVENTION

[0009] The above mentioned and other drawbacks and
deficiencies of the prior art are overcome or alleviated by a
display driving device and a liquid crystal display device
employing the same according to the present invention. In
one embodiment, a liquid crystal display apparatus com-
prises a liquid crystal panel assembly including pixels
arranged in a matrix form, which have a first group of pixels
and a second group of pixels, gate lines having a first group
of gate lines and a second group of gate lines that are
connected with the first group of pixels and the second group
of pixels, respectively, and data lines each of which is
connected with one of the first group of pixels and one of the
second group of pixels in every row of the matrix form. The
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liquid crystal display apparatus also includes a signal con-
troller that receives input image signals and generates two
groups of image data, a data driver that receives the two
groups of image data and provides data voltages correspond-
ing to the image data to the data lines, and a gate driving unit
including a first gate driver that provides first gate-on signals
to the first group of gate lines and a second gate driver that
provides second gate-on signals to the second group of gate
lines.

[0010] Each of the second group of pixels is disposed
between adjacent ones of the first group of pixels in every
row of the matrix form. The first and second gate drivers
each include shift registers each of which has an input
connected to an output of a previous one of the shift registers
and another input connected to an output of a following one
of the shift registers. The shift registers each receive at least
one clock. The shift registers each include an SR latch
having inputs connected to the outputs, respectively, of the
previous and following shift registers, and an AND gate
having an input connected to an output of the SR latch and
another input receiving a clock.

[0011] The signal controller generates a first group of
control signals being applied to the first gate driver, and a
second group of control signals being applied to the second
gate driver. The first group of control signals are each
overlapped with corresponding one of the second group of
control signals for a predetermined time interval. The first
and second groups of control signals include a vertical
synchronization start signal and clocks having a different
phase. The vertical synchronization start signal is over-
lapped with the clocks for a predetermined time interval.
The odd and even data are applied to the data driver during
a half horizontal period, and the odd and even data have an
opposite polarity. The pixels have switching elements, and
the first and second gate drivers and the switching elements
are formed on a same substrate.

[0012] In another embodiment, a display driving device
comprises a signal controller that generates first and second
groups of control signals and divides input image signals
into two groups of image data, data drivers that are supplied
with the two groups of image data and output data voltages
corresponding to the two groups of image data, and gate
drivers each including shift registers each of which is
supplied with the first and second groups of control signals
and at least one output of an adjacent one of the shift
registers to output a gate-on signal. The first and second
groups of control signals each have a vertical synchroniza-
tion start signal and at least one clock, and the first group of
control signals are each overlapped with corresponding one
of the second group of control signals for a predetermined
time interval. The gate drivers include first and second
groups of gate drivers, and the first and second groups of
gate drivers are disposed at opposing regions with respect to
each other.

[0013] In another embodiment, a method of driving a
liquid crystal display device includes providing first gate-on
signals via a first group of gate lines and second gate-on
signals via a second group of gate lines, providing data
voltages via data lines, providing control signals and clock
signals to a first gate driver providing the first gate-on signal
to the first group of gate lines, providing the control signals
and the clock signals to a second gate driver providing the
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second gate-on signals to the second group of gate lines
about a half horizontal period after providing the control
signals and the clock signals to a first gate driver, providing
the first gate-on signals to a first group of switching elements
connected to the data lines, providing the second gate-on
signals to a second group of switching elements connected
to the date lines about a half horizontal period after provid-
ing the first gate-on signals to a first group of switching
elements, and providing the data voltages to the first and
second group of switching elements.

[0014] These and other objects, features and advantages of
the present invention will become apparent from the fol-
lowing detailed description of illustrative embodiments
thereof, which is to be read in connection with the accom-
panying drawings.

[0015] The present application claims priority from
Korean Patent Application No. 2003-40684, filed on Jun. 23,
2003, the disclosure of which is hereby incorporated herein
by reference its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other advantages of the present
invention will become more apparent by describing in detail
embodiments thereof with reference to the accompanying
drawings, in which:

[0017] FIG. 1 is a block diagram of an LCD device
according to an embodiment of the present invention;

[0018] FIG. 2 is an equivalent circuit diagram of a pixel
of the LCD device in FIG. 1;

[0019] FIG. 3A is a block diagram of a gate driver
according to an embodiment of the present invention;

[0020] FIG. 3B is an equivalent circuit diagram of the
shift register in FIG. 3A;

[0021] FIG. 4 is a waveform diagram for illustrating
operation of the shift register in FIG. 3B;

[0022] FIG. 5 is a waveform diagram for illustrating
operation of a display driving device according to an
embodiment of the present invention; and

[0023] FIG. 6 is a layout of pixels in the LCD device
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0024] Detailed illustrative embodiments of the present
invention are disclosed herein. However, specific structural
and functional details disclosed herein are merely represen-
tative for purposes of describing exemplary embodiments of
the present invention.

[0025] FIG. 1is a block diagram of a liquid crystal display
(LCD) device according to an embodiment of the present
invention, and FIG. 2 is an equivalent circuit diagram of a
pixel of the LCD device in FIG. 1. Referring to FIG. 1, the
LCD device includes a liquid crystal (LC) panel assembly
300, a gate driver 400L and 400R, a data driver 300, a gray
voltage generator 800 connected to the data driver 500, a
driving voltage generator 900 connected to the gate driver
400L and 400R, and a signal controller 600.
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[0026] The LC panel assembly 300 includes display signal
lines G;-G, and D;-D_, and pixels Px connected thereto and
arranged in a matrix form. The display signal lines G,-G,
and D,-D_ include gate lines G,-G, transmitting gate sig-
nals (or scanning signals) and data lines D;-D,, transmitting
data signals. The gate lines G,-G, extend in a row direction
and are substantially parallel to each other, and the data lines
D;-D, extend in a column direction and are substantially
parallel to each other.

[0027] Each pixel includes one of switching elements Q,
and Q, connected to the display signal lines G,-G, and
D;-D,,, an LC capacitor C; -, and a storage capacitor Cqrp.
The storage capacitor Cgr may be omitted if unnecessary.
The switching elements Q;, and Q,, such as a thin film
transistor (TFT), are provided on a lower panel 100 and has
three terminals: a control terminal connected to one of the
gate lines G;-G,; an input terminal connected to one of the
data lines D,-D_; and an oufput terminal connected to a
pixel electrode 190. Furthermore, the switching elements Q1
and Q2 are in turn connected to left and right side of one of
data lines D1-Dm.

[0028] The LC capacitor CLC includes the pixel electrode
190 on the lower panel 100, a common electrode 270 on a
upper panel 200, and the LC layer 3 as a dielectric between
the electrodes 190 and 270. The pixel electrode 190 is
connected to the switching elements Q1 and Q2, and the
common electrode 270 covers the entire surface of the upper
panel 100 and is supplied with a common voltage Vcom.
Alternatively, both the pixel electrode 190 and the common
electrode 270, which have shapes of bars or stripes, are
provided on the lower panel 100.

[0029] The storage capacitor Cgy is an auxiliary capacitor
for the LC capacitor C; ... The storage capacitor Cgp includes
the pixel electrode 190 and a separate signal line (not
shown), which is provided on the lower panel 100, overlaps
the pixel electrode 190 via an insulator, and is supplied with
a predetermined voltage such as the common voltage Vcom.
Alternatively, the storage capacitor Cgp includes the pixel
electrode 190 and an adjacent gate line called a previous gate
line, which overlaps the pixel electrode 190 via an insulator.

[0030] For color display, each pixel uniquely represents
one of three primary colors such as red, green and blue
colors or sequentially represents the three primary colors in
time, thereby obtaining a desired color. FIG. 2 shows an
example that each pixel includes a color filter 230 repre-
senting one of the three primary colors in an area of the
upper panel 200 facing its pixel electrode 190. Alternatively,
the color filter 230 is provided on or under the pixel
electrode 190 on the lower panel 100. A polarizer (not
shown) polarizing the light is attached on outer side of at
least one of the two panels 100 and 200.

[0031] The gray voltage generator 800 generates two sets
of gray voltages related to transmittance of the pixels. The
gray voltages in one set have a positive polarity with respect
to the common voltage Vcom, while those in the other set
have a negative polarity with respect to the common voltage
Veom.

[0032] The gate drivers 400L and 400R are arranged on
left and right side of the LC panel assembly 300 and are
respectively connected to the odd gate lines Gy, Gy, . . .
,G, . and the even gate lines Gy, Gy, . . . , Gy, Further, the
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gate drivers 400L and 400R synthesize the gate-on voltage
Von and the gate-off voltage Voff from the driving voltage
generator 900 to generate gate signals for application to the
gate lines G,-G,,.

[0033] The data driver 500 is connected to the data lines
D,-D_, of the LC panel assembly 300 and applies data
voltages selected from the gray voltages supplied from the
gray voltage generator 800 to the data lines D,-D_.

[0034] According to another embodiment of the present
invention, the IC chips of the gate drivers 400L and 400R
and/or the data driver 500 are mounted on the lower panel
100. Further, one or more of the drivers 400L and 400R and
500 are incorporated along with other elements into the
lower panel 100. The gate PCB and/or the gate FPC films
may be omitted in both the cases.

[0035] Now, operation of the LCD device will be
described in detail. The signal controller 600 is supplied
with RGB image signals R, G and B and input control
signals controlling the display thereof such as a vertical
synchronization signal Vsync, a horizontal synchronization
signal Hsync, a main clock MCLK, and a data enable signal
DE, from an external graphic controller (not shown). After
generating gate control signals CONT1 and data control
signals CONT2 and processing the image signals R, G and
B suitable for operation of the L.C panel assembly 300 on the
basis of the input control signals, the signal controller 600
provides the gate control signals CONT1 for the gate drivers
400L and 400R, the processed image signals R', G' and B'
and the data control signals CONT2 for the data driver 500.
The gate control signals CONT1 include a vertical synchro-
nization start signal STV for informing start of a frame, a
gate clock signal CPV for controlling an output time of the
gate-on voltage Von, and an output enable signal OE for
defining width of the gate-on voltage Von. The data control
signals CONT?2 include a horizontal synchronization start
signal STH for informing start of a horizontal period, a load
signal LOAD or TP for instructing to apply data voltages to
the data lines D,-D_, an inversion control signal RVS for
reversing polarity of the data voltages (with respect to the
common voltage Vcom) and a data clock signal HCLK.

[0036] The data driver 500 receives the image data R', G'
and B' from the signal controller 600 and converts the image
data R, G' and B' into analogue data voltages selected from
the gray voltages supplied from the gray voltage generator
800 in response to the data control signals CONT2 from the
signal controller 600.

[0037] Responsive to the gate control signals CONT1
from the signals controller 600, the gate driver 400 applies
the gate-on voltage Von to the gate line G;-G,, thereby
turning on the switching elements Q1 and Q2 connected
thereto.

[0038] The data driver 500 applies the data voltages to the
corresponding data lines D;-D_ for a turn-on time of the
switching elements Q (which is called “one horizontal
period” or “1H” and equals to one period of the horizontal
synchronization signal Hsync, the data enable signal DE,
and the gate clock signal CPV). Then, the data voltages are
sequentially supplied to the corresponding pixels via the
turned-on switching elements Q1 and Q2.

[0039] Difference between the data voltage and the com-
mon voltage Vcom applied to a pixel is expressed as a
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charged voltage of the LC capacitor C,, ie., a pixel
voltage. The liquid crystal molecules have orientations
depending on magnitude of the pixel voltage and the orien-
tations determine the polarization of light passing through
the LC capacitor C;. The polarizers convert the light
polarization into the light transmittance.

[0040] By repeating this procedure, all gate lines G,-G,
are sequentially supplied with the gate-on voltage Von
during a frame, thereby applying the data voltages to all
pixels. When the next frame starts after finishing one frame,
the inversion control signal RVS applied to the data driver
500 is controlled such that polarity of the data voltages is
reversed (which is called “frame inversion”). The inversion
control signal RVS may be also controlled such that polarity
of the data voltages flowing in a data line in one frame are
reversed (which is called “line inversion™), or polarity of the
data voltages in one packet are reversed (which is called “dot
inversion”).

[0041] Now, a configuration and operation of the gate
driver according to an embodiment of the present invention
will be described more in detail with reference to FIG. 3 to
FIG. 5.

[0042] FIG. 3A is a block diagram of a gate driver
according to an embodiment of the present invention, and
FIG. 3B is an equivalent circuit diagram of the shift register
shown in FIG. 3A. FIG. 4 is a signal waveforms diagram for
illustrating operation of the gate driver shown in FIG. 3.

[0043] As shown in FIG. 3A, the gate drivers 400L and
400R include a plurality of shift registers. In this case, the
shift register 410 may be integrated on the same substrate
together when the switching elements of the pixels are
formed thereon. For example, gate driving ICs are not used,
but they are integrated on the LC panel assembly 300.

[0044] The shift register 410, as shown in FIG. 3B, may
be represented as a SR latch 411 and an AND gate 412. The
gate drivers 400L and 400R begin to output the gate-on
voltage Von in response to the vertical synchronization start
signal STV from the signal controller 600. The first shift
register 410 begins to output the gate-on voltage Von in
synchronization with the vertical synchronization start sig-
nal STV and a clock signal CK1, and remainder of the shift
registers 410 begin to output the gate-on voltage Von in
synchronization with an output voltage of the previous shift
register and one of the clock signals CK1 and CK2.

[0045] Operation of the shift register 410 will be described
in detail. The SR latch 411 includes a set terminal S which
receives a gate output Gout(N-1) of output of the previous
shift register and a reset terminal R which receives a gate
output Gout(N+1) of output of the following shift register.
The AND gate 412 generates a gate signal using the output
of the SR latch 411 and the clock signal CK1.

[0046] In case that both the gate output Gout(N-1) input-
ted to the set terminal S and the gate output Gout(N+1)
inputted to the reset terminal R are in a low state, the output
of the SR latch 411 is in a low (0) state, too. While the gate
output Gout(N+1) remains in a low state, the gate output
Gout(N-1) changes to a high (1) state, then the output Q of
the SR latch 411 changes to a high state, too. While the gate
output Gout(N+1) continuously remains in a low state,
although the gate output Gout(N-1) changes to a low state
again, the output Q of the SR latch 411 does not change.
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While the gate output Gout(N-1) remains in a low state, the
gate output Gout(N+1) changes to a high state, then the
output Q of the SR latch 411 changes to a low state. The
output Q of the SR latch 411 remain in a high state from a
point of time that the previous gate output Gout(N-1)
changes to a high state from a low state to a point of time that
the later gate output Gout(N+1) changes to a high state from
a low state. However, the output Q of the SR latch 411
remains in a low state except the duration.

[0047] The AND gate 412 generates a gate output Gout(N)
of a high state if both the output Q of the SR latch 411 and
the clock signal CK1 are in a high state. More in detail, when
the gate output Gout(N) remains in a high state and the clock
signal changes to a high state from a low state, the gate
output Gout(N) changes to a high state. However, when the
clock signal CK1 changes to a low state or the output Q of
the SR latch 411 changes to a low state, the gate output
Gout(N) changes to a low state, t00.

[0048] In this way, cach shift register 410 generates the
gate output Gout(N) based on the gate output Gout(N-1) of
the previous shift register and the gate output Gout(N+1) of
the following shift register, and in synchronization with one
of the clock signals CK1 and CK2. Adjacent shift registers
410 receive a different one of the clock signals CK1 and
CK2, respectively. The clock signals CK1 and CK2 each
have an opposite phase. The gate output Gout(N) is applied
1o the gate lines for turning on the switching elements Q1

and Q2.

[0049] FIG. 5 is a waveform diagram according to an
embodiment of the present invention. The signal controller
600 applies the vertical synchronization start signal STVL to
the gate driver 400L first, and after the elapsed time of 2 H,
it applies the vertical synchronization start signal STVR to
the gate driver 400R. At the same time, the signal controller
600 applies the clock signals CK1L and CK2L to the gate
driver 4001, and after the elapsed time of % H, it applies the
clock signals CK1R and CK2R to the gate driver 400R. For
example, the gate drivers 400L and 400R operate with an
interval of %2 H when the vertical synchronization start
signals STVL and STVR and the clock signals CKIL,
CKI1R, CK2L and CK2R are applied with an interval of %
H, respectively. Then, the duration of a high state becomes
1 H and the adjacent gate signals are overlapped during %
H.

[0050] The data driver 500 applies the data voltages to the
pixels connected to the left and right of the data line Di, and
each time for applying the data voltages to pixels connected
to the gate drivers 4001 and 400R is %2 H. For example, the
gate-on voltage Von is applied to one gate line during 1H and
the data voltage is applied during the latter 2 H of 1 H.
Therefore, total time for applying the data voltages to pixels
connected to the gate drivers 400L and 400R is 1 H.

[0051] FIG. 6 is a layout according to an embodiment of
the present invention. As shown in FIG. 6, pixels with the
same color are connected to the same gate drivers 4001 and
400R. For example, red pixels R in the first column are all
connected to the gate driver 4001 and green pixels G in the
second column are all connected to the gate driver 400R. In
this way, it is possible to minimize display distortion owing
to delay of the gate signal by connecting the pixels with the
same color arranged up and down to the same gate drivers
400L and 400R.
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[0052] As two pixels are connected to one data line, the
signal controller 600 stores data in a row to a line memory,
and then, divides the data into data of pixels connected to the
odd gate lines G1, G3, . . . and data of pixels connected the
even gate lines G2, G4, . . . and supplies them to the data
driver 500.

[0053] Furthermore, the data driver 500 applies data volt-
ages with opposite polarities each other to the left and the
right pixels connected to one data line. In this manner, it is
possible to reduce cost of the data driving ICs by sharing the
data line and an output buffer (now shown) with two pixels
and perform the dot inversion capable of implementing high
quality.

[0054] According to the present invention, the shift reg-
ister 410 is formed together with the switching element Q of
the pixel to reduce the number of the gate driving ICs. Also,
it is possible to implement lower shift speed than that of a
shift register made of poly silicon and to apply the data
voltages at the substantially same speed as the shift register
made of poly silicon.

[0055] While the present invention has been described in
detail with reference to the preferred embodiments, it is to
be understood that the invention is not limited to the
disclosed embodiments, but, on the contrary, is intended to
cover various modifications and equivalent arrangements
included within the sprit and scope of the appended claims.

What is claimed is:
1. Aliquid crystal display apparatus comprising:

a liquid crystal panel assembly including:

a plurality of pixels arranged in a matrix form, the
plurality of pixels including a first group of pixels
and a second group of pixels;

a plurality of gate lines having a first group of gate lines
and a second group of gate lines that are connected
with the first group of pixels and the second group of
pixels, respectively; and

a plurality of data lines each of which is connected with
one of the first group of pixels and one of the second
group of pixels in every row of the matrix form;

a signal controller that receives input image signals and
generates two groups of image data;

a data driver that receives the two groups of image data
and provides data voltages corresponding to the image
data to the plurality of data lines; and

a gate driving unit including a first gate driver that
provides first gate-on signals to the first group of gate
lines and a second gate driver that provides second
gate-on signals to the second group of gate lines.

2. The liquid crystal display apparatus of claim 1, wherein
each of the second group of pixels is disposed between
adjacent ones of the first group of pixels in every row of the
matrix form.

3. The liquid crystal display apparatus of claim 1, wherein
the first and second gate drivers each include a plurality of
shift registers, each of the shift registers having an input
connected to an output of a previous one of the shift registers
and another input connected to an output of a following one
of the shift registers, the shift registers each receiving at least
one clock.
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4. The liquid crystal display apparatus of claim 3, wherein
the shift registers each include:

an SR latch having inputs connected fo the outputs,
respectively, of the previous and following shift regis-
ters; and

an AND gate having an input connected to an output of

the SR latch and another input receiving a clock.

5. The liquid crystal display apparatus of claim 1, wherein
the two groups of image data are odd data and even data.

6. The liquid crystal display apparatus of claim 1, wherein
the signal controller generates a first group of control signals
being applied to the first gate driver, and a second group of
control signals being applied to the second gate driver.

7. The liquid crystal display apparatus of claim 6, wherein
the first group of control signals are each overlapped with
corresponding one of the second group of control signals for
a predetermined time interval.

8. The liquid crystal display apparatus of claim 7, wherein
the first and second groups of control signals include a
vertical synchronization start signal and clocks having a
different phase.

9. The liquid crystal display apparatus of claim 8, wherein
the vertical synchronization start signal is overlapped with
the clocks for a predetermined time interval.

10. The liquid crystal display apparatus of claim 5,
wherein the odd and even data are applied to the data driver
during a half horizontal period.

11. The liquid crystal display apparatus of claim 10,
wherein the odd and even data have an opposite polarity.

12. The liquid crystal display apparatus of claim 1,
wherein the plurality of pixels have switching elements, and
the first and second gate drivers and the switching elements
are formed on a same substrate.

13. A display driving device, comprising:

a signal controller that generates first and second groups
of control signals and divides input image signals into
two groups of image data;

data drivers that are supplied with the two groups of
image data and output data voltages corresponding to
the two groups of image data; and

gate drivers each including shift registers each of which is
supplied with the first and second groups of control
signals and at least one output of an adjacent one of the
shift registers to output a gate-on signal.
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14. The display driving device of claim 13, wherein the
first and second groups of control signals each have a
vertical synchronization start signal and at least one clock,
the first group of control signals being each overlapped with
corresponding one of the second group of control signals for
a predetermined time interval.

15. The display driving device of claim 13, wherein the
gate drivers include first and second groups of gate drivers,
the first and second groups of gate drivers being disposed at
opposing regions with respect to each other.

16. The display driving device of claim 15, wherein the
first and second groups of gate drivers apply the gate-on
signal to odd gate lines and even gate lines, respectively.

17. The display driving device of claim 13, wherein the
two groups of image data are even and odd data.

18. A method of driving a liquid crystal display device,
comprising;

providing first gate-on signals via a first group of gate
lines and second gate-on signals via a second group of
gate lines;

providing data voltages via data lines;

providing control signals and clock signals to a first gate
driver providing the first gate-on signal to the first
group of gate lines;

providing the control signals and the clock signals to a
second gate driver providing the second gate-on signals
to the second group of gate lines about a half horizontal
period after providing the control signals and the clock
signals to a first gate driver;

providing the first gate-on signals to a first group of
switching elements connected to the data lines;

providing the second gate-on signals to a second group of
switching elements connected to the date lines about a
half horizontal period after providing the first gate-on
signals to a first group of switching elements; and

providing the data voltages to the first and second group

of switching elements.

19. The method of claim 18, wherein the first gate-on
signals are each overlapped with corresponding one of the
second gate-on signals for a predetermined time interval.

20. The method of claim 19, wherein the first and second
gate-on signals are provided for a horizontal period.
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