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FIG. 5

(Related art)
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LIQUID CRYSTAL DISPLAY AND DRIVING
METHOD WITH BLACK VOLTAGE
CHARGING

This nonprovisional application claims priority under 35
US.C. §119(a) on patent application Ser. No. 10-2008-
0017995 filed in Republic of Korea on Feb. 27, 2008, the
entire contents of which are hereby incorporated by refer-
ence.

BACKGROUND

1. Field

This document relates to an impulsive driving liquid crys-
tal display and a driving method thereof.

2. Related Art

An active matrix driving liquid crystal display displays a
moving image using thin film transistors (TFTs) as switching
elements. Since the liquid crystal display can be formed into
a small size compared to a cathode ray tube (CRT), it is
applied to a television set as well as a display device in a
portable information device, an office machine, a computer,
etc., and gradually replaces the CRT.

Theliquid crystal display has a motion blur phenomenonin
which a picture of a moving image is blurred due to retention
characteristics of the liquid crystal. As shown in FIG. 1, the
CRT displays an image in an impulsive driving method, in
which light is emitted from a fluorescent material for a very
short time to display data in a cell and then light is not emitted
from the cell any more. Compared to this, as shown in FIG. 2,
the liquid crystal display displays an image in a hold-type
driving method, in which data is supplied to a liquid crystal
cell during a scanning period and then the data charged in the
liquid crystal cell is maintained for the remaining field period
(or frame period).

Since the moving image is displayed on the CRT in the
impulsive driving method, the image perceived by a viewer
becomes clear as shown in FIG. 3. On the contrary, as shown
in FIG. 4, in the moving image displayed on the liquid crystal
display, the image perceived by the viewer is blurred due to
the retention characteristics of the liquid crystal. The differ-
ence in perceived images results from an integration effect of
the image that continues temporarily in the viewer’s eyes that
follow the movement. Accordingly, even though the response
speed of the liquid crystal display is high, the viewer sees a
blurred image by discordance between the movement of eyes
and a static image for each frame. In order to improve the
motion blur phenomenon, the impulsive driving method that
inserts black data after displaying video data on a screen, i.e.,
a black data insertion (BDI) method is proposed. For
example, as shown in FIG. 5, according to the black data
insertion method, a screen is divided into three blocks, a video
data voltage is sequentially charged in each line in one of the
divided blocks Al, and a black voltage is simultaneously
charged in adjacent four lines in the other block A2. In the this
manner, the black data insertion method accomplishes an
impulsive driving effect by sequentially charging video data
lines in the respective blocks A1 to A3 and then sequentially
applying a black voltage to four lines. In order to simulta-
neously select the lines in which the black voltage is charged,
a gate drive IC simultaneously applies gate pulses to adjacent
gate lines. However, when a control signal for simultaneously
applying the gate pulses to adjacent gate lines is applied to the
gate drive IC, the gate drive IC may not generate an output or
malfunction according to the kind thereof.

SUMMARY

The Exemplary embodiments have been made in an effort
to provide a liquid crystal display and a driving method
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thereof, which can simultaneously supply a gate pulse to at
least two gate lines in a block, in which a black voltage is
charged, even if any gate drive IC is used.

An aspect of this document is to provide a liquid crystal
display comprising: a liquid crystal display panel on which a
plurality of data lines and a plurality of gate lines cross each
other; a data driving circuit for supplying a video data voltage
and a black voltage to the data lines; and a plurality of gate
drive ICs for sequentially supplying a gate pulse, synchro-
nized with the video data voltage during a first period, to
adjacent gate lines, and then simultaneously supplying a gate
pulse, synchronized with the black voltage during a second
period, to the gate lines spaced at intervals of at least one line.

Another aspect of this document is to provide a method of
driving a liquid crystal display comprising a liquid crystal
display panel on which a plurality of data lines and a plurality
of gate lines cross each other, the method comprising: sup-
plying a video data voltage and a black voltage to the gate
lines; sequentially supplying a gate pulse, synchronized with
the video data voltage and the black voltage, to adjacent gate
lines during a first period; and simultaneously supplying a
gate pulse, synchronized with the black voltage, to the gate
lines spaced at intervals of at least one line during a second
period.

BRIEF DESCRIPTION OF THE DRAWINGS

The implementation of this document will be described in
detail with reference to the following drawings in which like
numerals refer to like elements.

FIG. 1 is a characteristic diagram showing emission char-
acteristics of a cathode ray tube;

FIG. 2 is a characteristic diagram showing retention char-
acteristics of a liquid crystal display;

FIG. 3 is a diagram showing an image of a cathode ray tube
perceived by a viewer;

FIG. 4 is a diagram showing an image of a liquid crystal
display perceived by a viewer;

FIG. 5 is a diagram showing a scanning operation of a
video data voltage and a black voltage in a black data insertion
method;

FIG. 6 is a block diagram showing a liquid crystal display
according to an exemplary embodiment;

FIG. 7 is a circuit diagram showing a gate drive IC of FIG.
6;

FIG. 8 is a block diagram showing a timing controller of
FIG. 6;

FIG. 9 is a diagram showing a scanning operation of video
data and black data in the liquid crystal display according to
the exemplary embodiment;

FIG. 10 is a diagram showing the operation of respective
blocks in the liquid crystal display according to the exemplary
embodiment;

FIG. 11 is a timing diagram showing gate timing control
signals and gate pulses of a liquid crystal display according to
a first embodiment;

FIG. 12 is a timing diagram showing gate timing control
signals and gate pulses of a liquid crystal display according to
a second embodiment; and

FIG. 13 is a timing diagram showing gate timing control
signals and gate pulses of a liquid crystal display according to
a third embodiment.

DETAILED DESCRIPTION

Hereinafter, an implementation of this document will be
described in detail with reference to FIGS. 6 to 13.
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Referring to FIG. 6, a liquid crystal display according to an
exemplary embodiment comprises a liquid crystal display
panel, a timing controller 61, a data driving circuit 62, and a
gate driving circuit 63. The data driving circuit 62 comprises
a plurality of source drive ICs. The gate driving circuit 63
comprises a plurality of gate drive ICs 631 to 633.

The liquid crystal display panel comprises a liquid crystal
layer interposed between two glass substrates. The liquid
crystal display panel comprises mxn number of liquid crystal
cells Clc arranged in a matrix form defined by m number of
data lines 64 and n number of gate lines 65, which cross each
other.

The data lines 64, the gate lines 65, thin film transistors
(TFTs), and storage capacitors Cst are formed on a lower
glass substrate of the liquid crystal display panel. Each liquid
crystal cell Clc is connected to the TFT and driven by an
electric field between a pixel electrode 1 and a common
electrode 2. A black matrix, a color filter, and the common
electrode are formed on an upper glass substrate of the liquid
crystal display panel. The common electrode 2 is formed on
the upper glass substrate in a vertical electric field driving
configuration such as a twisted nematic (TN) mode and a
vertical alignment (VA) mode. Alternatively, the common
electrode 2 is formed on the lower glass substrate together
with the pixel electrode 1 in a horizontal electric field driving
configuration such as an in-plane switching (IPS) mode and a
fringe field switch (FFS) mode. Polarizers are disposed on the
respective upper and lower glass substrates of the liquid crys-
tal display panel, and alignment films for setting a pre-tilt
angle of the liquid crystal are provided.

A display screen of the liquid crystal display panel is
divided into a plurality of blocks BL1 to BL3 and driven by
gate timing control signals applied to the gate drive ICs 631 to
633. Each of the blocks BL1 to BL3 is time-divided into a
video data charging period, in which a video data voltage is
charged in each line, a data retention period, in which the data
voltage is maintained, and a black charging period, in which
a black voltage is charged in at least two lines spaced at
intervals of at least one line. Here, the lines represent pixel
rOws.

The timing controller 61 receives timing signals, such as
vertical/horizontal synchronization signals Vsync and Hsync,
an external data enable signal EDE, and a dot clock CLK, and
generates control signals for controlling operation timings of
the data driving circuit 62 and the gate driving circuit 63. The
control signals comprise gate timing control signals and data
timing control signals. Moreover, the timing controller 61
supplies digital video data RGB to the data driving circuit 62.

The gate timing control signals comprise a gate start pulse
GSP, a gate shift clock GSC, and gate output enable signals
GOE1 to GOE3. The gate start pulse GSP is applied to the first
gate drive IC 631 and indicates a start line from which the
scanning starts so that a first gate pulse is generated from the
first gate drive IC 631. In the liquid crystal display and the
driving method thereof according to the exemplary embodi-
ment, the number and interval of the gate start pulses GSP
generated during the data charging period are different from
those of the gate start pulses GSP generated during the black
charging period. During the data charging period, the gate
start pulse GSP is generated with a pulse width corresponding
to about one horizontal period one time so that the gate pulses
are sequentially supplied from the gate drive ICs 631 to 633 to
each line. During the black charging period, the gate start
pulse GSP is generated more than two times at an interval
corresponding to about one horizontal period so that the gate
pulses are simultaneously supplied from the gate drive ICs
631 to 633 to at least two gate lines spaced at intervals of at
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least one line. Each pulse width of the gate start pulse GSP
generated during the black charging period corresponds to
about one horizontal period. The gate shift clock GSC is a
clock signal for shifting the gate start pulse GSP. Shift resis-
tors of the gate drive ICs 631 to 633 shift the gate start pulse
GSP at a rising edge of the gate shift clock GSC. The second
and third gate drive ICs 632 and 633 receive a carry signal
from the previous gate drive ICs as a gate start pulse and start
operating. The gate output enable signals GOE1 to GOE 3 are
respectively applied to the gate drive ICs 631 to 633. The gate
drive ICs 631 to 633 output the gate pulses during a low logic
period (at a low logic level) of the gate output enable signals
GOE1 to GOE 3, i.e., for a period from the falling edge of the
previous pulse to the rising edge of the next pulse. During a
high logic period (at a high logic level) of the gate output
enable signals GOE1 to GOE 3, the gate drive ICs 631 to 633
do not generate a gate pulse. The low logic period of the gate
output enable signals GOE1 to GOE3 is at least three times
longer than the high logic period during the data charging
period so that the gate pulses are sequentially supplied to at
least three gate lines. On the contrary, the high logic period of
the gate output enable signals GOE1 to GOE 3 is more than
three times longer than the low logic period during the black
charging period so as to cut off the data voltages supplied to
the blocks in which the data is charged. As a result, the gate
output enable signals GOE1 to GOE 3 generated during the
data charging period have a duty ratio smaller than that of the
gate output enable signals GOE1 to GOE 3 generated during
the black charging period and have a phase opposite to that of
the gate output enable signals GOE1 to GOE 3 generated
during the black charging period.

The data timing control signals comprise a source start
pulse SSP, a source sampling clock SSC, a polarity control
signal POL, and a source output enable signal SOE. The
source start pulse SSP indicates a start pixel in a first hori-
zontal line in which data is to be displayed. The source sam-
pling clock SSC indicates a latching operation of data in the
data driving circuit 62 based on a rising or falling edge. The
polarity control signal POL controls the polarity of an analog
video data voltage output from the data driving circuit 62. The
source output enable signal SOE controls the output of the
data driving circuit 62.

Each of the data drive ICs of the data driving circuit 62
comprises a shift resistor, a latch circuit, a digital-to-analog
converter, and an output buffer. The data driving circuit 62
latches digital video data RGB' under the control of the timing
controller 61. The data driving circuit 62 converts the digital
video data RGB' into an analog positive/negative gamma
compensation voltage in accordance with the polarity control
signal POL to generate a positive/negative analog data volt-
age, thereby supplying the data voltage to the data lines 64
when the blocks, which operate during the data charging
period and the data retention period, are scanned. Moreover,
the data driving circuit 62 generates a black voltage and
supplies it to the data lines when the blocks, which operate
during the black charging period, are scanned. The black
voltage is the lowest gradation among all gradations of the
data displayed on the liquid crystal cells Clc, i.e., a data
voltage of black gradation. The black voltage can be gener-
ated in various ways. For example, digital black data is gen-
erated by the timing controller 61 or from the outside, and the
data driving circuit 62 converts the digital black data into a
positive/negative gamma compensation voltage, thus gener-
ating a black voltage to be supplied to the data lines 64. In the
meanwhile, as disclosed in Korean Patent Application No.
10-2007-0127758, filed by the applicant, a charge share volt-
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age or a pre-charge voltage generated from the data driving
circuit 62 may be used instead of the black voltage.

Each of the gate drive ICs 631 to 633 sequentially supplies
the gate pulses to the gate lines 65 in response to the gate
timing control signals. The configuration of the gate drive ICs
is as shown in FIG. 7.

FIG. 7 shows the gate drive ICs 631 to 633.

Referring to FIG. 7, each of the gate drive ICs 631 to 633
comprises a shift resistor 70, a level shifter 72, a plurality of
AND gates 71 connected between the shift resistor 70 and the
level shifter 72, and an inverter 73 for inverting the gate output
enable signals GOE1 to GOE3.

The shift resistor 70 sequentially shifts the gate start pulse
GSP in accordance with the gate shift clock GSC using a
plurality of serially connected D flip-flops. Each of the AND
gates 71 generates an output by logically ANDing an output
signal of the shift resistor 70 with inverted signals of the gate
output enable signals GOE1 to GOE3. The inverter 73 inverts
the gate output enable signals GOE1 to GOE3 and supplies
the inverted signals to the AND gates 71. As a result, the gate
drive ICs 631 to 633 generate an output only when the gate
output enable signals GOE1 to GOE3 are at a low logic level.

The level shifter 72 shifts a swing width of an output
voltage of each AND gate 71 to arange suitable for driving the
TFT of the liquid crystal display panel. Output signals G1 to
Gk of the level shifter 72 are sequentially supplied to k num-
ber of gate lines (wherein k is an integer). Meanwhile, the
level shifter 72 may be disposed in front of the shift resistor
70, and the shift resistor 70 may be directly formed on the
glass substrate of the liquid crystal panel together with the
TFTs of the pixel array.

The liquid crystal display according to the exemplary
embodiment applies the video data to three lines in the block,
in which the video data voltage is charged, and simulta-
neously applies the black voltage to at least two lines spaced
at intervals of at least one line in the block, in which the black
voltage is charged, during a period in which data is loaded
into three lines in a conventional liquid crystal display. For
this purpose, the liquid crystal display according to the exem-
plary embodiment should increase the transfer frequency of
the digital video data transferred to the data driving circuit 62
and increase the operation timings of the data driving circuit
62 and the gate driving circuit 63 using the timing controller
61 as shown in FIG. 8.

FIG. 8 shows the data processing and the timing control
signal processing of the timing controller 61.

Referring to FIG. 8, the timing controller 61 comprises a
memory 81, an internal data enable signal generator 82, a read
clock generator 83, a signal generator 84 for black data, a
signal generator 85 for video data, and a selector 86.

The memory 81 comprises three line memories to store
digital video data of three lines. The memory 81 outputs the
stored digital video data RGB' in response to a read clock
RCLK generated from the read clock generator 83. The inter-
nal data enable signal generator 82 counts a read clock RCLK
of an external data enable signal EDE and generates an inter-
nal data enable signal IDE for indicating an effect data period
for each line. Since the frequency of the read clock RCLK is
increased by the read clock generator 83, the internal data
enable signal IDE having a frequency higher than that of the
external data enable signal EDE is generated.

The read clock generator 83 receives a dot clock CLK and
generates a read clock RCLK having a frequency higher than
that of the dot clock CLK. For example, the read clock gen-
erator 83 can generate a read clock RCLK by increasing the
frequency of the dot clock CLK 4/3 times. When the fre-
quency of the read clock RCLK is increased 4/3 times that of
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the dot clock CLK, the read clock generator 83 generates an
internal data enable signal IDE by generating four pulses
during a period in which three pulses are present in the exter-
nal data enable signal EDE. In this case, the memory 81
outputs digital video data RGB' synchronized with the inter-
nal data enable signal IDE in response to the read clock
RCLK having a frequency three times higher than that of the
dot clock CLK, thus increasing the transfer frequency of the
digital video data RGB' supplied to the data driving circuit 62.

The signal generator 84 for black data generates data tim-
ing control signals for controlling the data driving circuit 62
and gate timing control signals for controlling the gate driving
circuit 63 in response to the internal data enable signal IDE
during the black charging period. The signal generator 85 for
video data generates data timing control signals for control-
ling the data driving circuit 62 and gate timing control signals
for controlling the gate driving circuit 63 in response to the
internal data enable signal IDE during the data charging
period. A portion of the data timing control signals, generated
during the black charging period, e.g., the source output
enable signal SOE, may have a duty ratio greater than that
generated during the data charging period. The number of
gate start pulses GSP among the gate timing control signals,
generated during the black charging period, is increased com-
pared to that generated during the data charging period.
Moreover, the gate output enable signals GOE1 to GOE 3
among the gate timing control signals, generated during the
black charging period, have a phase opposite to that of the
gate output enable signals GOE1 to GOE3 generated during
the data charging period.

The selector 86 selects the output of the signal generator 84
for black data during the black charging period and selects the
output of the signal generator 85 for video data during the data
charging period. The selector 86 may be implemented with a
multiplexer.

FIGS. 9 and 10 are diagrams showing the scanning opera-
tion of video data and black data in the liquid crystal display
according to the exemplary embodiment.

Referring to FIGS. 9 and 10, each of the blocks BL.1 to BL3
is time divided into a video data charging period, a data
retention period, and a black charging period.

During period T1, the first gate drive IC 631 starts operat-
ing due to the gate start pulse GSP, which is generated only
one time simultaneously with the start of period T1, and
repeats the operations of sequentially supplying gate pulses to
i number of gate lines (wherein i is an integer greater than
three), stopping the output during one horizontal period, and
then sequentially supplying the gate pulses to the gate lines.
During period T1, the video data voltage from the data driving
circuit 62 is sequentially applied to each line of the liquid
crystal cells in the first block BL1 scanned by the first gate
drive IC 631. The second gate drive IC 632 receives a carry
signal from the first gate drive IC 631 simultaneously with the
start of period T1. The carry signal corresponds to the carry
signal generated by shifting the gate start pulse GSP applied
to the first gate drive IC 631 during period T3 of the previous
frame and corresponds to a gate start pulse GSP of the second
gate drive IC 632. The black voltage from the data driving
circuit 62 is sequentially applied to at least two lines spaced at
intervals of at least one line of the liquid crystal cells in the
second block BL2 scanned by the second gate drive IC 632.
Immediately after the video data voltage is sequentially
applied to i number of lines of the first block BL1 during one
horizontal period, the operation of simultaneously applying
the black voltage to at least two lines spaced at intervals of at
least one line of the second block BL2 is repeated during one
horizontal period. During period T1, the third gate drive IC
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633 does not receive a carry signal from the second gate drive
IC 632. The third block BL.3 maintains the video data voltage
charged during period T3 of the previous frame.

During period T2, the first gate drive IC 631 does not
receive a gate start pulse GSP from the timing controller 61.
Since the first gate drive IC 631 cannot perform the shift
operation, it cannot output a gate pulse during period T2. As
a result, the first block BL1 maintains the video data voltage
charged during period T1. The second gate drive IC 632
receives a carry signal from the first gate drive IC 631 simul-
taneously with the start of period T2. The carry signal corre-
sponds to the carry signal generated by shifting the gate start
pulse GSP applied to the first gate drive IC 631 during period
T3 of the previous frame and corresponds to the gate start
pulse GSP of the second gate drive IC 632. The video data
voltage from the data driving circuit 62 is sequentially applied
to each line of the liquid crystal cells in the second block BL.2
scanned by the second gate drive IC 632. The third gate drive
IC 633 receives a carry signal from the second gate drive IC
632 simultaneously with the start of period T3. The carry
signal corresponds to the carry signal generated by shifting
the gate start pulse GSP applied to the second gate drive IC
632 during period T1 and corresponds to a gate start pulse
GSP ofthe third gate drive IC 633. The black voltage from the
data driving circuit 62 is sequentially applied to at least two
lines spaced at intervals of at least one line of the liquid crystal
cells in the third block BL3 scanned by the third gate drive IC
633. Immediately after the video data voltage is sequentially
applied to i number of lines of the second block BL2 during
one horizontal period, the operation of simultaneously apply-
ing the black voltage to at least two lines spaced at intervals of
at least one line of the third block BL3 is repeated during one
horizontal period.

Simultaneously with the start of period T3, the first gate
drive IC 631 receives the gate start pulses GSP generated
from the timing controller 61 more than three times consecu-
tively. The black voltage from the data driving circuit 62 is
sequentially applied to at least two lines spaced at intervals of
atleast one line of the liquid crystal cells in the first block BL.1
scanned by the first gate drive IC 631. During period T3, the
second gate drive IC 632 does not receive a carry signal from
the first gate drive IC 631. Since the second gate drive IC 632
cannot perform the shift operation, it cannot output a gate
pulse during period T3. As a result, the second block BL2
maintains the video data voltage charged during period T2.
The third gate drive IC 633 receives a carry signal from the
second gate drive IC 632 simultaneously with the start of
period T3. The carry signal corresponds to the carry signal
generated by shifting the gate start pulse GSP applied to the
second gate drive IC 632 during period T2 and corresponds to
the gate start pulse GSP of the third gate drive IC 633. The
video data voltage from the data driving circuit 62 is sequen-
tially applied to each line of the liquid crystal cells in the third
block BL3 scanned by the third gate drive IC 633.

FIGS. 11 to 13 show gate timing control signals and gate
pulses of liquid crystal displays according to various embodi-
ments. In FIGS. 11 to 13, only the gate pulses supplied to first
to ninth gate lines G1 to G9 will be described, and a descrip-
tion of period T1 will be omitted due to space limitations.

FIG. 11 shows gate timing control signals and gate pulses
supplied to a liquid crystal display according to a first
embodiment. In FIG. 11, dotted lines denote the outputs
shifted by the shift resistors 70 in the gate drive ICs 631 to
633, and the outputs are cut off by gate output enable signals
GOE1 to GOE 3. The gate pulses shown as solid lines are
applied to the gate lines G1 to G9.
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Referring to FIG. 11, the liquid crystal display according to
the first embodiment generates an internal data enable signal
IDE having a frequency higher than that of an external data
enable signal EDE. Moreover, the liquid crystal display
according to the first embodiment generates a gate start pulse
GSP, a gate shift clock GSC, and gate output enable signals
GOE1 to GOE3 based on the internal data enable signal IDE.
The gate start pulse GSP is directly applied only to the first
gate drive IC 631, and the second and third gate drive ICS 632
and 633 receive a carry signal from the previous gate drive ICs
as a gate start pulse. The gate shift clock GSC is commonly
input to the gate drive ICS 631 to 633. The gate output enable
signals GOE1 to GOE3 are respectively input to the gate drive
ICs 631 to 633.

During period T1, the first gate drive IC 631 repeats the
operations of sequentially supplying gate pulses, synchro-
nized with the video data voltages from the data driving
circuit 62, to three gate lines G1 to G3, and then sequentially
supplying the gate pulses to three gate lines G4 to G6 after one
horizontal period. The gate start pulse GSP applied to the first
gate drive IC 631 is generated only one time simultaneously
with the start of period T1. The gate shift clock GSC for
controlling the shift operation of the first gate drive IC 631 is
generated three times consecutively with a pulse width of one
horizontal period for about three horizontal periods and gen-
erated three times consecutively again after maintaining a low
logic level for about one horizontal period. The first gate
output enable signal GOE1 for controlling the output of the
first gate drive IC 631 is generated one time with a pulse width
of a high logic level for about one horizontal period and
maintains a low logic level for about three horizontal periods.
The shift resistor 70 of the first gate drive IC 631 shifts the
gate start pulse GSP at each rising edge of the gate shift clock
GSC, generated three times consecutively, in response to the
gate timing control signals. Subsequently, since the gate shift
clock GSC maintains a low logic level for about one horizon-
tal period, a third D flip-flop of the shift resistor 70 in the first
gate drive IC 631 maintains a high logic level for a fourth
horizontal period. During first to third horizontal periods, i.e.,
during period B, since the first gate output enable signal
GOE1 maintains a low logic level, the first gate drive IC 631
sequentially supplies the gate pulses to the first to third gate
lines G1 to G3. During the fourth horizontal period, i.e.,
during period C, since the first gate output enable signal
GOE]1 is inverted into a high logic level, the output of the
AND gate 71 is changed to ““0”. As a result, even if the output
of'the third D flip-flop of the shift resistor 70 is “1”, the output
of'the sixth gate line G6 is changed to a low potential voltage
Vgl. Like this, the first gate drive IC 631 sequentially supplies
the gate pulses to three gate lines during period T1 and then
does not output a gate pulse for one horizontal period.

Simultaneously with the start of period T1, the second gate
drive IC 632 receives carry signals, generated three times
consecutively at different times, from the first gate drive IC
631 as the gate start pulse GSP. During period T1, the second
gate drive IC 632 repeats the operations of simultaneously
supplying the gate pulses to two gate lines spaced at intervals
of one line in response to the second gate output enable signal
GOE2, changed to alow logic level only during period C, and
then stopping the output in response to the second gate output
enable signal GOE2 maintained at a high logic level during
period B.

During period T1, the gate shift clock GSC is normally
applied to the third gate drive IC 633, and the third gate output
enable signal GOE3 having the same phase as the second gate
output enable signal GOE2 is applied to the third gate drive IC
633. However, during period T1, no carry signal is input from
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the second gate drive IC 632 to the third gate drive IC 633. As
a result, the liquid crystal cells of the third blocks BL3 main-
tain the video data voltage charged during period T3 of the
previous frame.

During period T1, the pause period of the gate shift clock
GSC, in which no pulse is generated temporarily, overlaps the
high logic period of the first gate output enable signal GOE1
and the low logic period of the second and third gate output
enable signals GOE2 and GOE3.

At the beginning of period T3, while the gate shift clock
GSC is generated with the same pattern as the previous one,
the gate start pulse GSP applied to the first gate drive IC 631
is changed to three pulses at different times. Each pulse has a
pulse width of about one horizontal period. The second pulse
is generated after about one horizontal period from the gen-
eration of the first pulse, and the third pulse is generated after
about two horizontal periods from the generation of the sec-
ond pulse. During period of T3, the duty ratio of the first gate
output enable signal GOE1 is increased compared to that
during period T1. The first gate output enable signal GOE1
has a low logic period of about one horizontal period between
the pulses that maintain a high logic level for about three
horizontal periods. The shift resistor 70 of the first gate drive
IC 631 shifts the gate start pulse GSP ateach rising edge of the
gate shift clock GSC as shown with dotted lines in response to
the gate timing control signals. During the shift process, when
the gate shift clock GSC maintains a low logic level for about
one horizontal period, the shift resistor 70 of the first gate
drive IC 631 maintains the previous output. During the first to
third horizontal periods, i.e., during period B, since the first
gate output enable signal GOE1 maintains a high logic level,
there is no output from the first gate drive IC 631. During the
fourth horizontal period, i.e., during period C, since the first
gate output enable signal GOE1 is inverted into a low logic
level, the first gate drive IC 631 simultaneously supplies the
gate pulses to the first and third gate lines G1 and G3. Sub-
sequently, during fifth to seventh horizontal periods, i.e., dur-
ing period B, the first shift resistor 70 of the first gate drive IC
631 continues the shift operation. During the fifth to seventh
horizontal periods, the first gate drive IC 631 does not gener-
ate an output since the first gate output enable signal GOE1
has a high logic level. During an eighth horizontal period, i.e.,
during period C, since the first gate output enable signal
GOE1 is inverted into a low logic level, the first gate drive IC
631 simultaneously outputs the gate pulses to the second,
fourth, and sixth gate lines G2, G4, and G6. Like this, during
period T3, the first gate drive IC 631 simultaneously supplies
the gate pulses, synchronized with the black voltage from the
data driving circuit 62, to two gate lines spaced at intervals of
at least one line.

During period T3, the gate shift clock GSC is applied to the
second gate drive IC 632, and a second gate output enable
signal GOE2 having a small duty ratio is applied to the second
gate drive IC 632. During period T3, no carry signal is input
from the first gate drive IC 631 to the second gate drive IC
632. As a result, the liquid crystal cells of the second block
BL2 maintain the video data voltage charged during period
T3 of the previous frame.

During period T3, the third gate drive IC 633 receives a
carry signal having only one pulse from the second gate drive
IC 632. During period T3, the third gate drive IC 633 repeats
the operations of sequentially supplying the gate pulses to
three gate lines in response to the third gate output enable
signal GOE3, changed to a low logic level during period B,
and then stopping the output for one horizontal period.

Meanwhile, during period T2, since the first gate drive IC
631 receives no carry signal from the third gate drive IC 633,
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no output is generated. As a result, the liquid crystal cells of
the first block BL1 maintain the video data voltage charged
during period T1.

At the beginning of period T2, the first gate drive IC 631
transmits the same signal as the gate start pulse GSP, which
has been applied during period T1, to the second drive IC 632
as a carry signal. During period T2, the second gate output
enable signal GOE2 is changed into the form of a pulse
having a small duty ratio, whereas, the gate shift clock GSC
repeats the same pattern as during period T1. As a result,
during period T2, the second gate drive IC 632 repeats the
operations of sequentially supplying the gate pulses, synchro-
nized with the video data voltages from the data driving
circuit 62, to three gate lines, and then stopping the output for
one horizontal period. During period T2, the video data volt-
age is sequentially applied to each line of the liquid crystal
cells in the second block BL2.

Atthe beginning of period T2, the second gate drive IC 632
transmits three pulses the same as the gate start pulse GSP,
applied to the first drive IC 631 during period T3, to the third
drive IC 633 as a carry signal. During period T2, the third gate
output enable signal GOE3 is generated with the same pattern
asperiod T1, i.e., with pulses having a large duty ratio, and the
gate shift clock GSC also repeats the same pattern as period
T1. As a result, during period T2, the third gate drive IC 633
simultaneously supplies the gate pulses, synchronized with
the black voltage from the data driving circuit 62, to at least
two gate lines spaced at intervals of at least one line. During
period T2, the black voltage is charged in the liquid crystal
cells of the third block BL3.

The order of charging the respective blocks BL1 to BL3
with the black voltage by the scanning operation as shown in
FIG. 11 is as follows. If the number of times of generating a
gate pulse is “N”, the order of charging the respective blocks
BL1 to BL3 can be expressed by the following Formula 1:

3N+1,3N+3(N=0)

3N-1,3N+1 3N+3(N=1) [Formula 1]

FIG. 12 shows gate timing control signals and gate pulses
supplied to a liquid crystal display according to a second
embodiment. In FIG. 12, the waveforms, blocked by gate
output enable signals GOE1 to GOE3, out of the output
waveforms shifted by the shift resistors 70 in the gate drive
1Cs 631 to 633 are omitted.

Referring to FIG. 12, the liquid crystal display according to
the second embodiment generates an internal data enable
signal IDE having a frequency higher than that of an external
data enable signal EDE. Moreover, the liquid crystal display
according to the second embodiment generates a gate start
pulse GSP, a gate shift clock GSC, and gate output enable
signals GOE1 to GOE3 based on the internal data enable
signal IDE. The gate start pulse GSP is directly applied only
to the first gate drive IC 631, and the second and third gate
drive ICS 632 and 633 receive a carry signal from the previous
gate drive ICs as a gate start pulse. The gate shift clock GSC
is commonly input to the gate drive ICS 631 to 633. The gate
output enable signals GOE1 to GOE3 are respectively input
to the gate drive ICs 631 to 633.

During period T1, the first gate drive IC 631 repeats the
operations of sequentially supplying gate pulses, synchro-
nized with video data voltages from the data driving circuit
62, to five gate lines G1 to G5, and then sequentially supply-
ing the gate pulses to five gate lines G6 to G10 after one
horizontal period. The gate start pulse GSP applied to the first
gate drive IC 631 has a pulse width of about one horizontal
period and is generated only one time simultaneously with the
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start of period T1. The gate shift clock GSC is generated five
times consecutively with a pulse width of one horizontal
period for about five horizontal periods and generated five
times consecutively again after maintaining a low logic level
for about one horizontal period. The first gate output enable
signal GOE1 is generated one time with a pulse width of a
high logic level for about one horizontal period and maintains
a low logic level for about five horizontal periods. The shift
resistor 70 of the first gate drive IC 631 shifts the gate start
pulse GSP at each rising edge of the gate shift clock GSC,
generated five times consecutively, in response to the gate
timing control signals. Subsequently, since the gate shift
clock GSC maintains a low logic level for about one horizon-
tal period, a fifth D flip-flop of the shift resistor 70 in the first
gate drive IC 631 maintains a high logic level for a sixth
horizontal period. During first to fifth horizontal periods, i.e.,
during period B, since the first gate output enable signal
GOE1 maintains a low logic level, the first gate drive IC 631
sequentially supplies the gate pulses to the first to fifth gate
lines G1 to G5. During the sixth horizontal period, i.e., during
period C, since the first gate output enable signal GOE1 is
inverted into a high logic level, the output of the AND gate 71
is changed to “0”. As a result, even if the output of the fifth D
flip-flop of the shift resistor 70 is “1”, the output of the fifth
gate line G5 is changed to a low potential voltage Vgl during
period C. Subsequently, during seventh to tenth horizontal
periods, i.e., during period B, since the first gate output enable
signal GOE1 maintains a low logic level and the shift opera-
tion is normalized by the gate shift clocks GSC, generated five
times consecutively, the first gate drive IC 631 sequentially
supplies the gate pulses to the sixth to tens gate lines G6 to
G10. Like this, the first gate drive IC 631 sequentially sup-
plies the gate pulses to five gate lines during period T1 and
then does not output a gate pulse for one horizontal period.

Simultaneously with the start of period T1, the second gate
drive IC 632 receives carry signals, generated three times
consecutively at different times, from the first gate drive IC
631 as the gate start pulse GSP. During period T1, the second
gate drive IC 632 repeats the operations of simultaneously
supplying the gate pulses to three or four gate lines spaced at
intervals of one line in response to the second gate output
enable signal GOE2, changed to a low logic level only during
period C, and then stopping the output in response to the
second gate output enable signal GOE2 maintained at a high
logic level during period B.

During period T1, the gate shift clock GSC is normally
applied to the third gate drive IC 633, and the third gate output
enable signal GOE3 having the same phase as the second gate
output enable signal GOE2 is applied to the third gate drive IC
633. However, during period T1, no carry signal is input from
the second gate drive IC 632 to the third gate drive IC 633. As
a result, the liquid crystal cells of the third blocks BL3 main-
tain the video data voltage charged during period T3 of the
previous frame.

At the beginning of period T3, while the gate shift clock
GSC is generated with the same pattern as the previous one,
the gate start pulse GSP applied to the first gate drive IC 631
is changed to three pulses at different times. Each pulse has a
pulse width of about one horizontal period. The second pulse
is generated after about one horizontal period from the gen-
eration of the first pulse, and the third pulse is generated after
about two horizontal periods from the generation of the sec-
ond pulse. During period of T3, the duty ratio of the first gate
output enable signal GOE1 is increased compared to that
during period T1. The first gate output enable signal GOE1
has a low logic period of about one horizontal period between
the pulses that maintain a high logic level for about five
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horizontal periods. The shift resistor 70 of the first gate drive
1C 631 shifts the gate start pulse GSP at eachrising edge of the
gate shift clock GSC in response to the gate timing control
signals. During the shift process, when the gate shift clock
GSC maintains a low logic level for about one horizontal
period, the shift resistor 70 of the first gate drive IC 631
maintains the previous output. During the first to fifth hori-
zontal periods, i.e., during period B, since the first gate output
enable signal GOE1 maintains a high logic level, there is no
output from the first gate drive IC 631. During the sixth
horizontal period, i.e., during period C, since the first gate
output enable signal GOE1 is inverted into a low logic level,
the first gate drive IC 631 simultaneously supplies the gate
pulses to the first, third, and fifth gate lines G1, G3, and G5.
Subsequently, during seventh to eleventh horizontal periods,
i.e., during period B, the first shift resistor 70 of the first gate
drive IC 631 continues the shift operation. During the seventh
to eleventh horizontal periods, the first gate drive IC 631 does
not generate an output since the first gate output enable signal
GOE1 has a high logic level. During a twelfth horizontal
period, i.e., during period C, since the first gate output enable
signal GOE1 is inverted into a low logic level, the first gate
drive IC 631 simultaneously outputs the gate pulses to the
second, fourth, sixth, and eighth gate lines G2, G4, G6, and
G8. Like this, during period T3, the first gate drive IC 631
simultaneously supplies the gate pulses, synchronized with
the black voltage from the data driving circuit 62, to three or
four gate lines spaced at intervals of at least one line.

During period T3, the gate shift clock GSC is applied to the
second gate drive IC 632, and a second gate output enable
signal GOE2 having a small duty ratio is applied to the second
gate drive IC 632. During period T3, no carry signal is input
from the first gate drive IC 631 to the second gate drive IC
632. As a result, the liquid crystal cells of the second block
BL2 maintain the video data voltage charged during period
T3 of the previous frame.

During period T3, the third gate drive IC 633 receives a
carry signal having only one pulse from the second gate drive
1C 632. During period T3, the third gate drive IC 633 repeats
the operations of simultaneously supplying the gate pulses to
five gate lines in response to the third gate output enable
signal GOE3, changed to a low logic level during period B,
and then stopping the output for one horizontal period.

Meanwhile, during period T2, since the first gate drive IC
631 receives no carry signal from the third gate drive IC 633,
no output is generated. As a result, the liquid crystal cells of
the first block BL1 maintain the video data voltage charged
during period T1.

Simultaneously with the start of period T2, the first gate
drive IC 631 transmits the same signal as the gate start pulse
GSP, which has been applied during period T1, to the second
drive IC 632 as a carry signal. During period T2, the second
gate output enable signal GOE2 is changed into the form of a
pulse having a small duty ratio, whereas, the gate shift clock
GSC repeats the same pattern as during period T1. As a result,
during period T2, the second gate drive IC 632 repeats the
operations of sequentially supplying the gate pulses, synchro-
nized with the video data voltages from the data driving
circuit 62, to five gate lines, and then stopping the output for
one horizontal period. During period T2, the video data volt-
age is sequentially applied to each line of the liquid crystal
cells in the second block BL2.

Simultaneously with the start of period T2, the second gate
drive IC 632 transmits three pulses the same as the gate start
pulse GSP, applied to the first drive IC 631 during period T3,
to the third drive IC 633 as a carry signal. During period T2,
the third gate output enable signal GOE3 is generated with the
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same pattern as period T1, i.e., with pulses having a large duty
ratio, and the gate shift clock GSC also repeats the same
pattern as period T1. As a result, during period T2, the third
gate drive IC 633 simultaneously supplies the gate pulses,
synchronized with the black voltage from the data driving
circuit 62, to at least two gate lines spaced at intervals of at
least one line. During period T2, the black voltage is charged
in the liquid crystal cells of the third block BL3.

The order of charging the respective blocks BL1 to BL3
with the black voltage by the scanning operation as shown in
FIG. 12 is as follows. If the number of times of generating a
gate pulse is “N”, the order of charging the respective blocks
BL1 to BL3 can be expressed by the following Formula 2:

5N+1,5N+3,5N+5(N=0)

SN-3,5N=-1,5N+1,5N+3,5N+5(N=1) [Formula 2]

FIG. 13 shows gate timing control signals and gate pulses
supplied to a liquid crystal display according to a third
embodiment. In FIG. 13, the waveforms, blocked by gate
output enable signals GOE1 to GOE3, out of the output
waveforms shifted by the shift resistors 70 in the gate drive
ICs 631 to 633 are omitted.

Referring to FIG. 13, the liquid crystal display according to
the third embodiment generates an internal data enable signal
IDE having a frequency higher than that of an external data
enable signal EDE. Moreover, the liquid crystal display
according to the third embodiment generates a gate start pulse
GSP, a gate shift clock GSC, and gate output enable signals
GOE1 to GOE3 based on the internal data enable signal IDE.
The gate start pulse GSP is directly applied only to the first
gate drive IC 631, and the second and third gate drive ICS 632
and 633 receive a carry signal from the previous gate drive ICs
as a gate start pulse. The gate shift clock GSC is commonly
input to the gate drive ICS 631 to 633. The gate output enable
signals GOE1 to GOE3 are respectively input to the gate drive
ICs 631 to 633.

During period T1, the first gate drive IC 631 repeats the
operations of sequentially supplying gate pulses, synchro-
nized with video data voltages from the data driving circuit
62, to three gate lines G1 to G3, and then sequentially sup-
plying the gate pulses to three gate lines G4 to G6 after one
horizontal period. The gate start pulse GSP applied to the first
gate drive IC 631 has a pulse width of about one horizontal
period and is generated only one time simultaneously with the
start of period T1. The gate shift clock GSC is generated three
times consecutively with a pulse width of one horizontal
period for about three horizontal periods and generated three
times consecutively again after maintaining a low logic level
for about one horizontal period. The first gate output enable
signal GOE1 is generated one time with a pulse width of a
high logic level for about one horizontal period and maintains
a low logic level for about three horizontal periods. The shift
resistor 70 of the first gate drive IC 631 shifts the gate start
pulse GSP at each rising edge of the gate shift clock GSC,
generated three times consecutively, in response to the gate
timing control signals. Subsequently, since the gate shift
clock GSC maintains a low logic level for about one horizon-
tal period, the third D flip-flop of the shift resistor 70 in the
first gate drive IC 631 maintains a high logic level for a fourth
horizontal period. During first to third horizontal periods, i.e.,
during period B, since the first gate output enable signal
GOE1 maintains a low logic level, the first gate drive IC 631
sequentially supplies the gate pulses to the first to third gate
lines G1 to G3. During the fourth horizontal period, i.e.,
during period C, since the first gate output enable signal
GOE]1 is inverted into a high logic level, the output of the
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AND gate 71 is changed to ““0”. As a result, even if the output
of the third D flip-flop of the shift resistor 70 is “1”, the
voltage of the third gate line G3 is changed to a low potential
voltage Vgl during period C. Subsequently, during fifth to
seventh horizontal periods, i.e., during period B, since the first
gate output enable signal GOE1 maintains a low logic level
and the shift operation is normalized by the gate shift clocks
GSC, generated three times consecutively, the first gate drive
IC 631 sequentially supplies the gate pulses to the fourth to
sixth gate lines G4 to G6. Like this, the first gate drive IC 631
sequentially supplies the gate pulses to three gate lines during
period T1 and then does not output a gate pulse for one
horizontal period.

Simultaneously with the start of period T1, the second gate
drive IC 632 receives carry signals, generated three times
consecutively at different times of about four horizontal peri-
ods, from the first gate drive IC 631 as the gate start pulse
GSP. During period T1, the second gate drive IC 632 repeats
the operations of supplying the gate pulse to the third gate line
in the second block BL2, simultaneously supplying the gate
pulses to two or three gate lines spaced at intervals of one line
in response to the second gate output enable signal GOE2,
changed to a low logic level only during period C, and then
stopping the output in response to the second gate output
enable signal GOE2 maintained at a high logic level during
period B.

During period T1, the gate shift clock GSC is normally
applied to the third gate drive IC 633, and the third gate output
enable signal GOE3 having the same phase as the second gate
output enable signal GOE2 is applied to the third gate drive IC
633. However, during period T1, no carry signal is input from
the second gate drive IC 632 to the third gate drive IC 633. As
a result, the liquid crystal cells of the third blocks BL.3 main-
tain the video data voltage charged during period T3 of the
previous frame.

At the beginning of period T3, while the gate shift clock
GSC is generated with the same pattern as the previous one,
the gate start pulse GSP applied to the first gate drive IC 631
has three pulses generated consecutively at different times of
about four horizontal periods. Each pulse has a pulse width of
about one horizontal period. The second pulse is generated
after about four horizontal periods from the generation of the
first pulse, and the third pulse is generated after about four
horizontal periods from the generation of the second pulse.
During period of T3, the duty ratio of the first gate output
enable signal GOE]1 is increased compared to that during
period T1. The first gate output enable signal GOE1 has a low
logic period of about one horizontal period between the
pulses that maintain a high logic level for about three hori-
zontal periods. The shift resistor 70 of the first gate drive IC
631 shifts the gate start pulse GSP at each rising edge of the
gate shift clock GSC in response to the gate timing control
signals. During the shift process, when the gate shift clock
GSC maintains a low logic level for about one horizontal
period, the shift resistor 70 of the first gate drive IC 631
maintains the previous output. During the first to third hori-
zontal periods, i.e., during period B, since the first gate output
enable signal GOE1 maintains a high logic level, there is no
output from the first gate drive IC 631. During the fourth
horizontal period, i.e., during period C, since the first gate
output enable signal GOE1 is inverted into a low logic level,
the first gate drive IC 631 supplies the gate pulse to the third
gate line G3. During fifth to seventh horizontal periods, i.e.,
during period B, the first shift resistor 70 of the first gate drive
IC 631 continues the shift operation. During the fifth to sev-
enth horizontal periods, the first gate drive IC 631 does not
generate an output since the first gate output enable signal
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GOE1 has a high logic level. During an eighth horizontal
period, i.e., during period C, since the first gate output enable
signal GOE1 is inverted into a low logic level, the first gate
drive IC 631 simultaneously outputs the gate pulses to the
second and sixth gate lines G2 and G6. During ninth to
eleventh horizontal periods, the shift resistor 70 of the first
gate drive IC 631 continues the shift operation. During the
ninth to eleventh horizontal periods, the first gate drive IC 631
does not generate an output since the first gate output enable
signal GOE1 has a high logic level. During a twelfth horizon-
tal period, since the first gate output enable signal GOE1 is
inverted into a low logic level, the first gate drive IC 631
simultaneously outputs the gate pulses to the first, fifth, and
ninth gate lines G1, G5, and G9. Like this, during period T3,
the first gate drive IC 631 simultaneously supplies the gate
pulses, synchronized with the black voltage from the data
driving circuit 62, to two or three gate lines spaced at intervals
of at least one line.

During period T3, the gate shift clock GSC is applied to the
second gate drive IC 632, and a second gate output enable
signal GOE2 having a small duty ratio is applied to the second
gate drive IC 632. During period T3, no carry signal is input
from the first gate drive IC 631 to the second gate drive IC
632. As a result, the liquid crystal cells of the second block
BL2 maintain the video data voltage charged during period
T3 of the previous frame.

During period T3, the third gate drive IC 633 receives a
carry signal having only one pulse from the second gate drive
IC 632. During period T3, the third gate drive IC 633 repeats
the operations of simultaneously supplying the gate pulses to
five gate lines in response to the third gate output enable
signal GOE3, changed to a low logic level during period B,
and then stopping the output for one horizontal period.

Meanwhile, during period T2, since the first gate drive IC
631 receives no carry signal from the third gate drive IC 633,
no output is generated. As a result, the liquid crystal cells of
the first block BL1 maintain the video data voltage charged
during period T1.

Simultaneously with the start of period T2, the first gate
drive IC 631 transmits the same signal as the gate start pulse
GSP, which has been applied during period T1, to the second
drive IC 632 as a carry signal. During period T2, the second
gate output enable signal GOE2 is changed into the form of a
pulse having a small duty ratio, whereas, the gate shift clock
GSC repeats the same pattern as during period T1. As a result,
during period T2, the second gate drive IC 632 repeats the
operations of sequentially supplying the gate pulses, synchro-
nized with the video data voltages from the data driving
circuit 62, to three gate lines, and then stopping the output for
one horizontal period. During period T2, the video data volt-
age is sequentially applied to each line of the liquid crystal
cells in the second block BL2.

Simultaneously with the start of period T2, the second gate
drive IC 632 transmits three pulses the same as the gate start
pulse GSP, applied to the first drive IC 631 during period T3,
to the third drive IC 633 as a carry signal. During period T2,
the third gate output enable signal GOE3 is generated with the
same pattern as period T1, i.e., with pulses having a large duty
ratio, and the gate shift clock GSC also repeats the same
pattern as period T1. As a result, during period T2, the third
gate drive IC 633 simultaneously supplies the gate pulses,
synchronized with the black voltage from the data driving
circuit 62, to at least two gate lines spaced at intervals of at
least one line. During period T2, the black voltage is charged
in the liquid crystal cells of the third block BL3.

The order of charging the respective blocks BL1 to BL3
with the black voltage by the scanning operation as shown in

40

45

65

16

FIG. 13 is as follows. If the number of times of generating a
gate pulse is “N”, the order of charging the respective blocks
BL1 to BL3 can be expressed by the following Formula 3:

3N+3(N=0)
3N-1,3N+3(N=1)

3n-53N-1,3N+3(N=1) [Formula 3]

As described above, the liquid crystal display and the driv-
ing method thereof according to the exemplary embodiments
can simultaneously supply gate pulses to at least two gate
lines spaced at intervals of at least one line by controlling the
gate timing control signals. Accordingly, the liquid crystal
display and the driving method thereof according to the
exemplary embodiments can simultaneously supply gate
pulses to at least two gate lines in the block, to which the black
voltage is applied, even if any gate drive IC is used.

What is claimed is:

1. A liquid crystal display comprising:

a liquid crystal display panel on which a plurality of data
lines and a plurality of gate lines cross each other;

a data driving circuit for supplying a video data voltage and
a black voltage to the data lines;

a plurality of gate drive integrate circuits for sequentially
supplying a gate pulse, synchronized with the video data
voltage during a first period, to adjacent gate lines, and
then simultaneously supplying a gate pulse, synchro-
nized with the black voltage during a second period, to
the gate lines spaced at intervals of one line; and

a timing controller for generating data timing control sig-
nals for controlling the data driving circuit and gate
timing control signals for controlling the gate drive inte-
grate circuits,

wherein the gate timing control signals include:

a first gate start pulse generated only one time at the begin-
ning of the first period and starting the shift operation of
the gate drive integrate circuits;

a second gate start pulse including a first pulse, a second
pulse, and a third pulse continuously generated at the
beginning of the second period and making the shift
operation of the gate drive integrate circuits to be started,
wherein a time difference between the second pulse and
the third pulse of the second gate start pulse is more than
that between the first pulse and the second pulse of the
second gate start pulse;

a first gate output enable signal generated during the first
period, having a low logic period longer than a high logic
period, and controlling the output of the gate drive inte-
grate circuits;

a second gate output enable signal generated during the
second period, having a phase opposite to that of the first
gate output enable signal, and controlling the output of
the gate drive integrate circuits; and

a gate shift clock having a pulse group including pulses
generated more than three times and a pause period
longer than the interval between the pulses and control-
ling the shift operation of the gate drive integrate cir-
cuits.

2. The liquid crystal display of claim 1, wherein the timing
controller generates an internal data enable signal having a
frequency higher than that of an external data enable signal,
supplies digital video data, sampled based on the internal data
enable signal, to the data driving circuit, and generates the
data timing control signals and the gate timing control signals
based on the internal data enable signal.
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3. The liquid crystal display of claim 1, wherein the pause
period of the gate shift clock overlaps a high logic period of
the first gate output enable signal and a low logic period of the
second gate output enable signal.

4. The liquid crystal display of claim 3, wherein the gate
output enable signals are respectively supplied to the gate
drive integrate circuits.

5. The liquid crystal display of claim 4, wherein the first
gate output enable signal is supplied to one of the gate drive
integrate circuits and, at the same time, the second gate output
enable signal is supplied to other gate drive integrate circuits.

6. A method of driving a liquid crystal display comprising
aliquid crystal display panel on which a plurality of data lines
and a plurality of gate lines cross each other, the method
comprising:

generating data timing control signals for controlling a data
driving circuit and gate timing control signals for con-
trolling a gate drive integrate circuits;

supplying a video data voltage and a black voltage to the
data lines;

sequentially supplying a gate pulse, synchronized with the
video data voltage and the black voltage, to adjacent gate
lines during a first period; and

simultaneously supplying a gate pulse, synchronized with
the black voltage, to the gate lines spaced at intervals of
one line during a second period,

wherein the gate timing control signals include:

a first gate start pulse generated only one time at the begin-
ning of the first period and starting the shift operation of
the gate drive integrate circuits;

a second gate start pulse including a first pulse, a second
pulse, and a third pulse continuously generated at the
beginning of the second period and making the shift
operation of the gate drive integrate circuits to be started,
wherein a time difference between the second pulse and
the third pulse of the second gate start pulse is more than
that between the first pulse and the second pulse of the
second gate start pulse;

a first gate output enable signal generated during the first
period, having a low logic period longer than a high logic
period, and controlling the output of the gate drive inte-
grate circuits;

a second gate output enable signal generated during the
second period, having a phase opposite to that of the first
gate output enable signal, and controlling the output of
the gate drive integrate circuits; and

a gate shift clock having a pulse group including pulses
generated more than three times and a pause period
longer than the interval between the pulses and control-
ling the shift operation of the gate drive integrate cir-
cuits.

7. A liquid crystal display comprising:

a liquid crystal display panel on which a plurality of data
lines and a plurality of gate lines cross each other;

adata driving circuit for supplying a video data voltage and
a black voltage to the data lines;

a plurality of gate drive integrate circuits for sequentially
supplying a gate pulse, synchronized with the video data
voltage during a first period, to adjacent gate lines, and
then simultaneously supplying a gate pulse, synchro-
nized with the black voltage during a second period, to
the gate lines spaced at intervals of three lines, and
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a timing controller for generating data timing control sig-
nals for controlling the data driving circuit and gate
timing control signals for controlling the gate drive inte-
grate circuits,

wherein the gate timing control signals comprise:

a first gate start pulse generated only one time at the
beginning of the first period and starting the shift
operation of the gate drive integrate circuits;

a second gate start pulse including a first pulse, a second
pulse, and a third pulse continuously generated at the
beginning of the second period and making the shift
operation of the gate drive integrate circuits to be
started;

a first gate output enable signal generated during the first
period, having a low logic period longer than a high
logic period, and controlling the output of the gate
drive integrate circuits;

a second gate output enable signal generated during the
second period, having a phase opposite to that of the
first gate output enable signal, and controlling the
output of the gate drive integrate circuits; and

a gate shift clock having a pulse group including pulses
generated more than three times and a pause period
longer than the interval between the pulses and con-
trolling the shift operation of the gate drive integrate
circuits.

8. A method of driving a liquid crystal display comprising
aliquid crystal display panel on which a plurality of data lines
and a plurality of gate lines cross each other, the method
comprising;

generating data timing control signals for controlling a data
driving circuit and gate timing control signals for con-
trolling a gate drive integrate circuits;

supplying a video data voltage and a black voltage to the
data lines;

sequentially supplying a gate pulse, synchronized with the
video data voltage and the black voltage, to adjacent gate
lines during a first period; and

simultaneously supplying a gate pulse, synchronized with
the black voltage, to the gate lines spaced at intervals of
three lines during a second period,

wherein the gate timing control signals comprise:

a first gate start pulse generated only one time at the
beginning of the first period and starting the shift
operation of the gate drive integrate circuits;

a second gate start pulse including a first pulse, a second
pulse, and a third pulse continuously generated at the
beginning of the second period and making the shift
operation of the gate drive integrated circuits to be
started;

a first gate output enable signal generated during the first
period, having a low logic period longer than a high
logic period, and controlling the output of the gate
drive integrate circuits;

a second gate output enable signal generated during the
second period, having a phase opposite to that of the
first gate output enable signal, and controlling the
output of the gate drive integrate circuits; and

a gate shift clock having a pulse group including pulses
generated more than three times and a pause period
longer than the interval between the pulses and con-
trolling the shift operation of the gate drive integrate
circuits.
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