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LIQUID CRYSTAL DISPLAY AND DRIVING
METHOD THEREOF

[0001] This application claims the benefit of Korean Patent
Application No. P2006-119763 and No. P2006-119778 filed
in Korea on Nov. 30, 2006, and Korean Patent Application
No. P2007-064906 filed in Korea on Jun. 29, 2007 which are
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play, and more particularly to a liquid crystal display that is
adaptive for changing a supply sequence of a scanning pulse
with which a plurality of gate lines are supplied to realize a
one dot inversion, and a driving method thereof.

[0004] 2. Description of the Related Art

[0005] Generally, a liquid crystal display controls light
transmittance of liquid crystal cells in accordance with video
signals to display a picture. An active matrix type of liquid
crystal display having a switching device provided for each
liquid crystal cell is advantageous for an implementation of
moving picture because it permits an active control of the
switching device. The switching device used for the active
matrix liquid crystal display mainly employs a thin film tran-
sistor (hereinafter, referred to as “TFT”) as shown in FIG. 1.
[0006] Referring to FIG. 1, the liquid crystal display of the
active matrix type converts digital input data into an analog
data voltage on the basis of a gamma reference voltage to
supply it to a data line DL and, at the same time supply a
scanning pulse to a gate line GL, thereby charging a liquid
crystal cell Cle.

[0007] A gate electrode of the TFT is connected to the gate
line GL, a source electrode thereof is connected to the data
line DL, and a drain electrode of the TFT is connected to a
pixel electrode of the liquid crystal cell Clc and one end
electrode of a storage capacitor Cst.

[0008] A common electrode of the liquid crystal cell Cle is
supplied with a common voltage Vcom.

[0009] When the TFT is turned-on, the storage capacitor
Cst charges a data voltage applied from the data line DL to
constantly maintain a voltage of the liquid crystal cell Clc.
[0010] Ifascanningpulseisapplied to the gate line GL, the
TFT is tumed-on to define a channel between the source
electrode and the drain electrode, thereby supplying a voltage
on the data line DL to the pixel electrode of the liquid crystal
cell Cle. In this case, liquid crystal molecules of the liquid
crystal cell Clc are arranged by an electric field between the
pixel electrode and the common electrode to modulate an
incident light.

[0011] A configuration of the related art liquid crystal dis-
play including pixels which have such a structure is the same
as shown in FIG. 2.

[0012] FIG. 2 is a diagram showing a configuration of a
liquid crystal display of the related art.

[0013] Referring to FIG. 2, a liquid crystal display 100 of
the related art includes a liquid crystal display panel 110
provided with a thin film transistor TFT that drives the liquid
crystal cell Clc at an intersection where a plurality of data
lines DL1 to DLm and a plurality of gate lines GL.1 to GLn are
crossed each other, a data driver 120 that supplies data to the
data lines DL1 to DLm of the liquid crystal display panel 110,
a gamma reference voltage generator 130 that generates a

Jun. 5, 2008

gamma reference voltage to supply it to the data driver 120, a
backlight assembly 140 that irradiates a light onto the liquid
crystal display panel 110, an inverter 150 that applies an AC
voltage and a current to the backlight assembly 140, a com-
mon voltage generator 160 that generates a common voltage
Veom to supply it to the common electrode of the liquid
crystal cell Cle of the liquid crystal display panel 110, a gate
driving voltage generator 170 that generates a gate high volt-
age VGH and a gate low voltage VGL to supply them to the
gate driver 130, a timing controller 180 that controls the data
driver 120 and the gate driver 130, and a gate driver 190 that
supplies a scanning pulse to the gate lines GL1 to GLn ofthe
liquid crystal display panel 110.

[0014] The liquid crystal display panel 110 has a liquid
crystal injected between two glass substrates. On the lower
glass substrate of the liquid crystal display panel 110, the data
lines DL1 to DLm and the gate lines GL.1 to GLn perpendicu-
larly cross each other. Each intersection between the data
lines DL1 to DLm and the gate lines GL1 to GLn is provided
with the TFT The TFT supplies data on the data lines DL1 to
DLm to the liquid crystal cell Clc in response to the scanning
pulse. The gate electrode of the TFT is connected to the gate
lines GL1 to GLn while the source electrode thereof is con-
nected to the data line DL1 to DLm. Further, the drain elec-
trode of the TFT is connected to the pixel electrode of the
liquid crystal cell Cle and to the storage capacitor Cst.
[0015] The TFT is turned-on in response to the scanning
pulse applied, via the gate line which is connected to a gate
terminal of the TFT among the gate lines GL1 to GLn, to the
gate terminal thereof. Upon turning-on of the TFT, video data
on a data line which is connected to a drain terminal of the
TFT among the data lines DL1 to DLm are supplied to the
pixel electrode of the liquid crystal cell Cle.

[0016] The data driver 120 supplies data to the data lines
DL1 to DLm in response to a data driving control signal DDC
supplied from the timing controller 180. Further, the data
driver 120 samples and latches digital video data RGB fed
from the timing controller 180, and then converts them into an
analog data voltage capable of expressing a gray scale level at
the liquid crystal cell Clc of the liquid crystal display panel
110 on the basis of a gamma reference voltage supplied from
the gamma reference voltage generator 130, thereby supply-
ing it the data lines DL1 to DLm.

[0017] The gamma reference voltage generator 130
receives a high-level power voltage VDD to generate a posi-
tive gamma reference voltage and a negative gamma refer-
ence voltage and output them to the data driver 120.

[0018] The backlight assembly 140 is provided at the rear
side of the liquid crystal display panel 110, and is radiated by
an alternating current voltage and a current supplied from the
inverter 150 to irradiate a light onto the liquid crystal display
panel 110.

[0019] The inverter 150 converts a square wave signal gen-
erated at the interior thereofinto a triangular wave signal, and
then compares the triangular wave signal with a direct current
power voltage VCC supplied from the system to generate a
burst dimming signal proportional to the result. If the burst
dimming signal determined in accordance with the rectangu-
lar wave signal of the interior of the inverter 150 is generated,
then a driving integrated circuit IC (not shown) controlling a
generation of the AC voltage and a current within the inverter
150 controls a generation of AC voltage and current supplied
to the backlight assembly 140 in accordance with the burst
dimming signal.
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[0020] Thecommon voltage generator 160 receives a high-
level power voltage VDD to generate a common voltage
Vecom, and supplies it to the common electrode of the liquid
crystal cells Clc of the liquid crystal display panel 110.
[0021] The gate driving voltage generator 170 is supplied
with a high-level power voltage VDD to generate the gate
high voltage VGH and the gate low voltage VGL, and supplies
them to the gate driver 190. Herein, the gate driving voltage
generator 170 generates a gate high voltage VGH more than a
threshold voltage of the TFT provided at each pixel of the
liquid crystal display panel 110 and a gate low voltage VGL
less then the threshold voltage of the TFT. The gate high
voltage VGH and the gate low voltage VGL generated in this
manner are used for determining a high level voltage and a
low level voltage of the scanning pulse generated by the gate
driver 190, respectively.

[0022] Thetiming controller 180 supplies digital video data
RGB which are supplied from a scaler (not shown) for pro-
cessing an image to the data driver 120. Herein, the scaler (not
shown) for processing an image is included in a system such
as a TV set or a computer monitor, etc. Furthermore, the
timing controller 190 generates a data driving control signal
DCC and a gate driving control signal GDC using horizontal/
vertical synchronizing signals H and V in response to a clock
signal CLK to supply them to the data driver 120 and the gate
driver 190, respectively. Herein, the data driving control sig-
nal DDC includes a source shift clock SSC, a source start
pulse SSP, a polarity control signal POL, and a source output
enable signal SOF, etc. The gate driving control signal GDC
includes a gate shift clock GSC, a gate start pulse GSP, and a
gate output enable signal GOE, etc.

[0023] The gate driver 190 sequentially generates a scan-
ning pulse, that is, a gate pulse in response to the gate driving
control signal GDC which is supplied from the timing con-
troller 180 to supply it to the gate lines GL1 to GLn. In this
case, the gate driver 190 determines a high level voltage and
a low level voltage of the scanning pulse in accordance with
the gate high voltage VGH and the gate low voltage VGL,
respectively. Herein, the gate high voltage VGH and the gate
low voltage VGL are supplied from the gate driving voltage
generator 170.

[0024] When the related art liquid crystal display having
such configurations is driven by a one dot inversion method as
shown in FIG. 3, if the gate driver 190 sequentially supplies
the scanning pulse to the plurality of gate lines GL1 to GLn as
shown in FIG. 4, a polarity of an analog data voltage, which
is supplied from the data driver, is alternately converted on the
basis of the common voltage Vcom. Herein, the analog data
voltage is supplied with the data driver 120. If a polarity of the
data voltage is converted whenever the data line is supplied
with a data voltage, a temperature within the data driver 120
is risen. As a result, the related art liquid crystal display has a
disadvantage in that an internal circuit of the data driver 120
is degraded.

SUMMARY OF THE INVENTION

[0025] The present invention is to solve the above-men-
tioned problem. Accordingly, it is an object of the present
invention to provide a liquid crystal display that is adaptive
for changing a supply sequence of a scanning pulse with
which a plurality of gate lines is supplied to realize a one dot
inversion, and a driving method thereof.

[0026] It is another object of the present invention to pro-
vide a liquid crystal display that is adaptive for changing a
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supply sequence of a scanning pulse with which a plurality of
gate lines is supplied to realize a one dot inversion, thereby
preventing a temperature rise of a circuit which supplies an
analog data voltage, and a driving method thereof.

[0027] Itis still another object of the present invention, in
the case where a liquid crystal display changes a supply
sequence of a scanning pulse with which a plurality of gate
lines is supplied to realize a one dot inversion, to provide a
liquid crystal display that is adaptive for changing a supply
sequence of a scanning pulse at odd-numbered frames and a
supply sequence of a scanning pulse at even-numbered
frames to be symmetrical with each other to offset a picture
quality deterioration which is caused by a non-uniform of a
charge amount, and a driving method thereof.

[0028] It is still another object of the present invention to
provide a liquid crystal display that is adaptive for changing
supply sequences of an analog data voltage and a scanning
pulse with which a plurality of horizontal lines are supplied to
be corresponded to each other to reduce a polarity inversion
period of a data voltage by half, and a driving method thereof.
[0029] It is still another object of the present invention to
provide a liquid crystal display that is adaptive for reducing a
polarity inversion period of a data voltage by half to reduce a
temperature of a circuit which supplies an analog data volt-
age, and a driving method thereof.

[0030] It is still another object of the present invention to
provide a liquid crystal display that is adaptive for reducing a
temperature of a circuit which supplies an analog data voltage
to prevent a degradation of the circuit.

[0031] 1In order to achieve these and other objects of the
invention, a liquid crystal display according to the present
invention comprises a liquid crystal display panel that has a
plurality of data lines and a plurality of gate lines, which are
crossed each other, and pixels, which are defined by the lines;
a gate driver that supplies scanning pulses to the gate lines,
and changes a supply sequence of the scanning pulses for
each frame; a data driver that converts digital video data into
data voltages and periodically inverts a polarity of the data
voltages to supply the data voltages in accordance with a
supply sequence of the scanning pulses; and a timing control-
ler that supplies the digital video data to the data driver, and
controls the data driver and the gate driver, and wherein a
polarity of data voltages, which are supplied to the liquid
crystal display panel, is inverted for each liquid crystal cell
and a polarity of a data voltage which is outputted from the
data driver, is inverted for every two to four horizontal peri-
ods.

[0032] Theliquid crystal display panelis divided into k line
blocks (kis a positive integer less than n/2) having n gate lines
(n is an even number), and each of the line block is divided
into a first and second sub-blocks having i gate lines (i is an
even number less than n).

[0033] The gate driver shifts the scanning pulse toward an
up-scanning direction and a down-scanning direction within
the line block, and supplies the scanning pulse to the gate lines
under the control of the timing controller.

[0034] A polarity pattern of the data voltage, which is sup-
plied to pixel rows of the first sub-block, is different from a
polarity pattern of the data voltage which is supplied to pixel
rows of the second sub-block.

[0035] The gate driver sequentially supplies the scanning
pulse to gate lines, which are included in the first sub-block,
and then sequentially supplies the scanning pulse to gate lines
which are included in the second sub-block.
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[0036] The gate driver changes a supply sequence of the
scanning pulse within the sub-block for the each frame.
[0037] The first sub-block includes odd-numbered gate
lines, and the second sub-block includes even-numbered gate
lines.

[0038] The liquid crystal display further includes a data
re-aligner that re-aligns the digital video data in accordance
with a supply sequence of the scanning pulses, and wherein
the timing controller supplies the digital video data from the
data re-aligner to the data driver.

[0039] The data driver includes a primary latch that
samples and latches digital video data from the timing con-
troller; a plurality of secondary latches that latch the digital
video data in accordance with a supply sequence of the scan-
ning pulses; and a demultiplexer that distributes the digital
video data to secondary latches in accordance with a supply
sequence of the scanning pulses.

[0040] A method of driving a liquid crystal display accord-
ing to an embodiment of the present invention, including a
liquid crystal display panel that has a plurality of data lines
and a plurality of gate lines which are crossed each other and
pixels which are defined by the lines, a gate driver that sup-
plies scanning pulses to the gate lines and changes a supply
sequence of the scanning pulses for each frame, and a data
driver that converts digital video data into data voltages and
periodically inverts a polarity of the data voltages to supply
the data voltages in accordance with a supply sequence of the
scanning pulses, comprises diversely controlling a supply
sequence of the scanning pulses for each frame; and supply-
ing the data voltages to the data lines in accordance with a
supply sequence of the scanning pulses, and wherein a polar-
ity of data voltages, which are supplied to the liquid crystal
display panel, is inverted for each liquid crystal cell and a
polarity of a data voltage which is outputted from the data
driver, is inverted for every two to four horizontal periods.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0042] FIG. 1 is an equivalent circuit diagram showing a
pixel provided at a liquid crystal display of the related art;
[0043] FIG.2isablockdiagram showing a configuration of
the liquid crystal display of the related art;

[0044] FIG. 3 is a diagram showing a polarity of a data
voltage which is supplied to each of the pixels in a one dot
inversion method;

[0045] FIG. 4 is a waveform diagram showing a data and
scanning pulses which are generated in the dot inversion
method as shown in FIG. 3;

[0046] FIG. 5 is a block diagram showing a liquid crystal
display according to an embodiment of the present invention;
[0047] FIG. 6 is a waveform diagram showing a data and
scanning pulses, which are generated for the (N)th frame
period in the case where one line block includes four pixel
rows in the liquid crystal display as shown in FIG. 5;

[0048] FIG. 7 is a diagram showing polarities and a charge
amount of a data voltage which is charged in liquid crystal
cells by the driving waveform of F1G. 6;

[0049] FIG. 8 is a waveform diagram showing a data and
scanning pulses, which are generated for the (N+1)th frame
period in the case where one line block includes four pixel
rows in the liquid crystal display as shown in FIG. 5;
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[0050] FIG. 9 is a diagram showing polarities and a charge
amount of a data voltage which is charged in liquid crystal
cells by the driving waveform of FIG. 8;

[0051] FIG. 10 is a waveform diagram showing a data and
scanning pulses, which are generated for the (N)th frame
period in the case where one line block includes six pixel rows
in the liquid crystal display as shown in FIG. 5;

[0052] FIG. 11isadiagram showing polarities and a charge
amount of a data voltage which is charged in liquid crystal
cells by the driving waveform of FIG. 10;

[0053] FIG. 12 is a waveform diagram showing a data and
scanning pulses, which are generated for the (N+1)th frame

period in the case where one line block includes six pixel rows
in the liquid crystal display as shown in FIG. 5;

[0054] FIG. 13 is a diagram showing polarities and a charge
amount of a data voltage which is charged in liquid crystal
cells by the driving waveform of FIG. 12;

[0055] FIG. 14 is a waveform diagram showing a data and
scanning pulses, which are generated for the (N+2)th frame

period in the case where one line block includes six pixel rows
in the liquid crystal display as shown in FIG. 5;

[0056] FIG. 15isadiagram showing polarities and a charge
amount of a data voltage which is charged in liquid crystal
cells by the driving waveform of FIG. 14,

[0057] FIG. 16 is a waveform diagram showing a data and
scanning pulses, which are generated for the (N)th frame
period in the case where one line block includes eight pixel
rows in the liquid crystal display as shown in FIG. 5;

[0058] FIG. 17is adiagram showing polarities and a charge
amount of a data voltage which is charged in liquid crystal
cells by the driving waveform of FIG. 16;

[0059] FIG. 18 is a waveform diagram showing a data and
scanning pulses, which are generated for the (N+1)th frame
period in the case where one line block includes eight pixel
rows in the liquid crystal display as shown in FIG. 5;

[0060] FIG.19isadiagram showing polarities and a charge
amount of a data voltage which is charged in liquid crystal
cells by the driving waveform of FIG. 18;

[0061] FIG. 20 is a waveform diagram showing a data and
scanning pulses, which are generated for the (N+2)th frame
period in the case where one line block includes eight pixel
rows in the liquid crystal display as shown in FIG. 5;

[0062] FIG.211sadiagram showing polarities and a charge
amount of a data voltage which is charged in liquid crystal
cells by the driving waveform of FI1G. 20;

[0063] FIG. 22 is a waveform diagram showing a data and
scanning pulses, which are generated for the (N+3)th frame
period in the case where one line block includes eight pixel
rows in the liquid crystal display as shown in FIG. 5;

[0064] FIG.23isadiagram showing polarities and a charge
amount of a data voltage which is charged in liquid crystal
cells by the driving waveform of F1G. 22;

[0065] FIG. 24 shows control signals of the gate driver
shown in FIG. 5, and is a waveform diagram showing gate
control signals that generate scanning pulses of FIG. 10;
[0066] FIG. 25 is a block diagram showing a liquid crystal
display according to another embodiment of the present
invention;

[0067] FIG. 26 is a circuit diagram showing the data driver
shown in FIG. 25, in detail; and
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[0068] FIG. 27 is a waveform diagram showing timing
control signals and data which control the circuit shown in
FIG. 26.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0069] Hereinafter, the preferred embodiments of the
present invention will be described in detail with reference to
the accompanying drawings.

[0070] Referring to FIG. 5, a liquid crystal display 200
according to the first embodiment of the present invention
includes a data re-aligner 230, a timing controller 210, and a
gate driver 240. Herein, the data re-aligner 230 is connected to
the timing controller 210. The timing controller 210 controls
a driving of an odd-numbered frame and an even-numbered
frame, which are driven at a liquid crystal display panel 250
by a data driver 220, and a supply sequence of a scanning
pulse. The gate driver 240 supplies a scanning pulse to the
gate lines GL1 to GLn of the liquid crystal display panel 250
in accordance with a control of the timing controller 210.
[0071] Further, the liquid crystal display 200 of the present
invention includes the liquid crystal display panel 250 and the
data driver 220. Herein, the liquid crystal display panel 250
has a thin film transistor TFT which is formed at an intersec-
tion of the plurality of data lines DL1 to DLm and drives the
liquid crystal cell Cle. The data driver 220 supplies data to the
data lines DL1 to DLm of the liquid crystal display panel 250.
[0072] The data driver 220 converts digital video data from
the timing controller 210 into an analog gamma compensa-
tion voltage to output positive data voltages and negative data
voltages. Also, the data driver 220 outputs the same common
voltage Vcom as a voltage of a common electrode, which is
opposed to a pixel electrode, for a non-scan period (a high
logic period of a SOE) between the positive data voltage and
the negative data voltage, or outputs an average voltage of the
positive data voltage and the negative data voltage, that is, a
charge share voltage by shorting adjacent data lines for the
non-scan period. The data driver 220 supplies analog data
voltages to the data lines D1 to Dm using a two dots inversion
method. In other words, the data driver 220 supplies the
analog data voltages to the data lines D1 to Dm in a sequence
of the positive data voltage, the positive data voltage, the
common voltage (or charge share voltage), the negative data
voltage, and the negative data voltage.

[0073] Digital video data is inputted to the data re-aligner
230 in a sequence of digital video data of the first pixel row,
which are selected by a scanning pulse of the first gate line
GL1, digital video data of the second pixel row, which are
selected by a scanning pulse of the second gate line GL2,
digital video data of the third pixel row, which are selected by
a scanning pulse of the third gate line GL3, digital video data
of the fourth pixel row, which are selected by a scanning pulse
ofthe fourth gate line GL4, and . . . digital video data of the (n)
th pixel row, which are selected by a scanning pulse of the (n)
th gate line GLn, irrespective of a scanning sequence. The
data re-aligner 230 re-aligns the digital video data to supply
them to the timing controller 210 in accordance with a change
of the following scanning sequence. To this end, the data
re-aligner 230 includes a memory where the digital video data
are stored, and a memory controller that generates read/write
addresses of the memory.

[0074] The data re-aligner 230 may be mounted within the
timing controller 210.
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[0075] Thetiming controller 210 supplies digital video data
RGB supplied from a system to the data driver 220, and
generates a data driving control signal DDC and a gate driving
control signal GDC using horizontal/vertical synchronizing
signals H and V in accordance with a clock signal CLK
inputted from a system to supply them to the data driver 220
and the gate driver 240, respectively. Herein, the data driving
control signal DDC includes a source shift clock SSC, a
source start pulse SSP, a polarity control signal POL, and a
source output enable signal SOE, etc., and the gate driving
control signal GDC includes a gate shift clock GSC, a gate
start pulse GSP, a gate output enable signal GOE, and a
scanning direction signal DIR, etc. The scanning direction
signal DIR controls the gate driver 240 to allow the scanning
pulses to be outputted in a sequence from the upper gate line
toward the lower gate line (down-scanning direction), or to
allow the scanning pulses to be outputted in a sequence from
the lower gate line toward the upper gate line (up-scanning
direction).

[0076] The gate driver 240 supplies the scanning pulse to
the gate lines GL1 to GLn in response to the gate driving
control signal, which is supplied from the timing controller
210, as follows. Such a gate driver 240 includes gate ICs that
is capable of outputting the scanning pulses along the up-
scanning direction or the down-scanning direction in accor-
dance with the scanning direction signal DIR from the timing
controller 210. For example, the gate ICs are a T6LE4 manu-
factured by a Toshiba Co., and a HM105066 manufactured by
a Magnachip Co., Ltd.

[0077] A spatial polarity inversion period of a data voltage,
which is supplied to the liquid crystal display panel 250
according to the embodiment of the present invention, is
shorter than a polarity inversion period of a data voltage
which is outputted from the data driver 220.

[0078] To this end, the liquid crystal display panel 250 is
divided into k line blocks (k is a positive integer less than n/2)
having n gate lines (n is an even number), and the line block
is divided into a first and second sub-blocks having i gate lines
(11s an even number less than n).

[0079] The first sub-block includes pixel rows that are
charged with data voltages of a first polarity pattern, and the
second sub-block includes pixel rows that are charged with
data voltages of a second polarity pattern having a reverse
polarity in comparison with the first polarity pattern.

[0080] FIG. 6 shows scanning pulses and a data voltage
which are supplied to the first and fourth gate lines GL1 to
GL4 included in the first line block for the (N)th frame period
(N is a positive integer). The gate driver 240 supplies the
scanning pulses in a sequence from the first line block toward
the (k)th line block. Herein, the gate driver 240 supplies all
scanning pulses to four gate lines, which are arranged at the
upper line block among k line blocks, and then supplies the
scanning pulse to four gate lines which are arranged at the
lower adjacent line block.

[0081] Referring to FIG. 6, the gate driver 240 supplies the
scanning pulses in a sequence of the first gate line GL1, the
third gate line GL3, the second gate line GL2, and the fourth
gate line G4 at the first line block for the (N)th frame period.
For the (N)th frame period, The data driver 220 is synchro-
nized with the scanning pulses, which are supplied to the first
and third gate lines GL1 and GL3, to output the data voltages
of the first polarity pattern (+——+ . . . +——+) to be
displayed to the first and third pixel rows, and then is syn-
chronized with the scanning pulses, which are supplied to the
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second and fourth gate lines GL.2 and GL4, to output the data
voltage of the second polarity pattern (—++—. .. —++-)

to be displayed to the second and fourth pixel rows. The data
driver 220 inverts a polarity of a data voltage for each liquid
crystal cell (one dot) in the pixel column in response to a
polarity control signal POL which is inverted for each hori-
zontal period for the (N)th frame period. The timing control-
ler 210 supplies data, which are re-aligned by the data re-
aligner 230, to the data driver 220 in a sequence of data of the
first pixel row, data of the third pixel row, data of the second
pixel row, and data of the fourth pixel row for the (N)th frame
period.

[0082] As shown in FIG. 6 and FIG. 7, the first line block is
divided into the first and second sub-blocks SB1 and SB2.
The first sub-block SB1 includes the first and third pixel rows,
which are charged with a data voltage having the first polarity
pattern (+——+ . .. +——+) for the (N)th frame period, and

is selected by scanning pulses which are supplied to the first
and third gate lines GL1 and GL3. The second sub-block SB2
includes the second and fourth pixel rows, which are charged
with a data voltage having the second polarity pattern
(=++- . . . —++-) for the (N)th frame period, and is
selected by scanning pulses which are supplied to the second
and fourth gate lines GI.2 and GL4.

[0083] If the liquid crystal cells of the first line block is
charged with the data voltages in the scanning sequence as
shown in FIG. 6 for the (N)th frame period, the liquid crystal
display panel is driven by a horizontal two dots inversion
method and a vertical one dot inversion method as shown in
FIG. 7. In other words, a polarity of the data voltage is
inverted for each two dots (or adjacent two liquid crystal
cells) in the pixel row, and a polarity of the data voltage is
inverted for each dot (or one liquid crystal cell) in the pixel
column. However, if the data voltage is scanned in the scan-
ning sequence as shown in FIG. 6, the charge amounts of the
first and second pixel rows become less than the charge
amounts of the third and fourth pixel rows as shown in FIG. 7.
This is caused by afact that a datavoltage of the first pixel row
thatis firstly charged in comparison with the third pixel row of
two positive data voltages, which are continuously outputted
to the data lines DLL1 to DLm to be charged in the first and
third pixel rows, is lowered by a RC delay for two horizontal
periods as shown in FIG. 6. In the same manner, this is caused
by a fact that a data voltage of the second pixel row that is
firstly charged in comparison with the fourth pixel row of two
positive data voltages, which are continuously outputted to
the data lines DL1 to DLm to be charged in the second and
fourth pixel rows, is lowered by a RC delay for the two
horizontal periods. In other words, the charge amounts of the
pixel rows, which are charged with the positive data voltage
supplied following the negative data voltage, and the negative
data voltage supplied following the positive data voltage,
becomes less than that of the pixel rows which are charged
with the positive data voltage supplied following the positive
data voltage, and the negative data voltage supplied following
the negative data voltage.

[0084] Ifapixel row having alow charge amount is equal to
a pixel row having a high charge amount, a flicker phenom-
enon caused by a brightness difference between lines can be
generated on a display screen. Accordingly, the liquid crystal
display according to the embodiment of the present invention
inversely controls each scanning sequence of the first and
second sub-blocks SB1 and SB2 in comparison with the
(N+1)th frame period to change a location of the pixel row

Jun. 5, 2008

having a low charge amount and a location of the pixel row
having a high charge amount with each other in the (N)th
frame period and the (N+1)th frame period, thereby becom-
ing uniform the charge amounts of all liquid crystal cells for
two frame periods.

[0085] FIG. 8 shows scanning pulses and a data voltage
which are supplied to the first and fourth gate lines GL1 to
GL4 included in the first line block for the (N+1)th frame
period. The gate driver 240 supplies the scanning pulses in a
sequence from the first line block toward the (k)th line block.
Herein, the gate driver 240 supplies all scanning pulses to four
gate lines, which are arranged at the upper line block among
kline blocks, and then supplies the scanning pulse to four gate
lines which are arranged at the lower adjacent line block.
[0086] Referring to FIG. 8, the gate driver 240 supplies the
scanning pulses in a sequence of the third gate line GL3, the
first gate line GL1, the fourth gate line GL4, and the second
gate line G2 at the first line block for the (N+1)th frame
period.

[0087] For the (N+1)th frame period, the data driver 220 is
synchronized with the scanning pulses, which are supplied to
the first and third gate lines GL1 and GL3, to output the data
voltages of the second polarity pattern (=++-. .. —++-)

to be displayed to the first and third pixel rows, and then is
synchronized with the scanning pulses, which are supplied to
the second and fourth gate lines GL.2 and GL4, to output the
data voltages of the first polarity pattern (+——+ . . .
+-—+) to be displayed to the second and fourth pixel rows.
The datadriver 220 inverts a polarity of a data voltage for each
liquid crystal cell (one dot) in the pixel column in response to
a polarity control signal POL which is inverted for each
horizontal period for the (N+1)th frame period. The timing
controller 210 supplies data, which are re-aligned by the data
re-aligner 230, to the data driver 220 in a sequence of the data
of the third pixel row, the data of the first pixel row, the data of
the fourth pixel row, and the data of the second pixel row for
the (N+1)th frame period.

[0088] For the (N+1)th frame period, the first sub-block
SB1 includes the first and third pixel rows that charge the data
voltage having the second polarity pattern (—++- . . .
—++-), and is selected by the scanning pulses which are
supplied to the first and third gate lines GL.1 and GL3. For the
(N+1th frame period, the second sub-block SB2 includes
the second and fourth pixel rows that charge the data voltage
having the first polarity pattern (+-—+. .. +——+), and is
selected by the scanning pulses which are supplied to the
second and fourth gate lines GL.2 and GI 4.

[0089] For the (N+1)th frame period, if the data voltages
are charged in the liquid crystal cells of the first line block in
the scanning sequence as shown in FIG. 8, the liquid crystal
display panel is driven by the horizontal two dots inversion
method and the vertical one dot inversion method as shown in
FIG. 9. For the (N+1)th frame period, if the scanning
sequences of the first and second sub-blocks SB1 and SB2 are
changed as shown in FIG. 8, the charge amounts of the third
and fourth pixel rows are decreased in comparison with the
charge amounts of the first and second pixel rows as shown in
FIG. 9.

[0090] As can be seen in FIG. 7 and FIG. 9, pixel rows
having a less charge amount in the (N)th frame period are
changed to pixel rows having a relatively great charge amount
in the (N+1)th frame period, and pixel rows having a great
charge amount in the (N)th frame period are changed to pixel
rows having a relatively great charge amount in the (N+1)th
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frame period to compensate a deviation of the charge amounts
of all liquid crystal cells for the two frame periods.

[0091] Inthisway,inthe liquid crystal display according to
the embodiment of the present invention, each line block
includes two sub-blocks which is charged with a data voltage
having different polarities, and changes a scanning sequence
of each sub block for each frame period to compensate the
deviation of the charge amount. Accordingly, if the number of
pixel rows, which is included in the sub-block, the number of
frames where the charge amount is compensated is increased
in order to shift the scanning sequence of each sub-block. For
example, if the sub-block includes three pixel rows, the
charge amount is compensated for three frame periods, and if
the sub-block includes four pixel rows, the charge amount is
compensated for four frame periods. Also, the sub-block
includes five pixel rows, the charge amount is compensated
for five frame periods, and if the sub-block includes six pixel
rows, the charge amount is compensated for six frame peri-
ods.

[0092] FIG. 10 to FIG. 15 show an example that one line
block is divided into the first and second sub-blocks which
include the six pixel rows, respectively.

[0093] FIG. 10 shows scanning pulses and a data voltage
which are supplied to the first and sixth gate lines GL1 to GL6
included in the first line block for the (N)th frame period.
[0094] Referring to FIG. 10, the gate driver 240 supplies the
scanning pulses in a sequence of the first gate line GL1, the
third gate line GL3, the fifth gate line GLS5, the second gate
line GL.2, the fourth gate line GI4, and the sixth gate line GL6
at the first line block for the (N)th frame period. The gate
driver 240 supplies the scanning pulse in a sequence from the
first line block toward the (k)th line block for each frame
period. The data driver 220 is synchronized with the scanning
pulses, which are supplied to the first, third, and fifth gate
lines GI.1, GL3, and GL5, to output the data voltages of the
first polarity pattern (+——+ . . . +——+) to be displayed to

the first, third, and fifth pixel rows, and then is synchronized
with the scanning pulses, which are supplied to the second,
fourth, and sixth gate lines GL.2, GL.4, and GL#, to output the
data voltage of the second polarity pattern (—++- . . .
—++-) to be displayed to the second, fourth, and sixth pixel
rows for the (N)th frame period. The data driver 220 inverts a
polarity of a data voltage for each liquid crystal cell (one dot)
in the pixel column in response to a polarity control signal
POL which s inverted for each horizontal period for the (N)th
frame period. The timing controller 210 supplies data, which
are re-aligned by the data re-aligner 230, to the data driver 220
in a sequence of the data of the first pixel row, the data of the
third pixel row, the data of the fifth pixel row, the data of the
second pixel row, the data of the fourth pixel row, and the data
of the sixth pixel row for the (N)th frame period.

[0095] For the (N)th frame period, the first sub-block SB1
includes the first, third, and fifth pixel rows that charge the
data voltage having the first polarity pattern (+——+ . . .
+——+), and is selected by the scanning pulses which are
supplied to the first, third. and fifth gate lines GL1, GL3, and
GLS5. For the (N)th frame period, the second sub-block SB2
includes the second, fourth, and sixth pixel rows that charge
the data voltage having the second polarity pattern (=++-
... —++-), and is selected by the scanning pulses which are
supplied to the second, fourth, and sixth gate lines G1.2, GL4,
and GL6.

[0096] For the (N)th frame period, if the data voltages are
charged in the liquid crystal cells of the first line block in the
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scanning sequence as shown in FIG. 10, the liquid crystal
display panel is driven by the horizontal two dots inversion
method and the vertical one dot inversion method as shown in
FIG. 11. However, if the data voltages are scanned in the
scanning sequence as shown in FIG. 10, the charge amounts
of the first and second pixel rows become less than the charge
amounts of the third and fourth pixel rows as shown in FIG.
11. This is caused by a fact that a data voltage of the first pixel
row that is firstly charged in comparison with the third and
fifth pixel rows among three data voltages, which are continu-
ously outputted to the data lines DL1 to DLm to be charged in
the first, third, fifth pixel rows, is lowered by a RC delay for
three horizontal periods as shown in FIG. 10. In the same
manner, this is caused by a fact that a data voltage of the
second pixel row that is firstly charged in comparison with the
fourth and sixth pixel rows among three data voltages, which
are continuously outputted to the data lines DL1 to DLm to be
charged in the second, fourth, and sixth pixel rows, is lowered
by a RC delay for the three horizontal periods.

[0097] The liquid crystal display according to the embodi-
ment of the present invention shifts the scanning sequence of
the first and second sub-blocks SB1 and SB2 to compensate
the deviation of the charge amount for the three frame peri-
ods.

[0098] FIG. 12 shows a scanning pulse and data voltages
which drive the first line block including the six pixel rows for
the (N+1)th frame period.

[0099] Referring to FIG. 12, the gate driver 240 supplies the
scanning pulses in a sequence of the third gate line GL3, the
fifth gate line GLS, the first gate line GL1, the fourth gate line
GL4, the sixth gate line GL6, and the second gate line GL.2 at
the first line block for the (N+1)th frame period. The data
driver 220 is synchronized with the scanning pulses, which
are supplied to the third, fifth, and first gate lines GL3, GL5,
and GL1, to output the data voltages of the second polarity
pattern (—++- . . . —++-) to be displayed to the third,

fifth, and first pixel rows, and then is synchronized with the
scanning pulses, which are supplied to the fourth, sixth, and
second gate lines GL4, GL6, and GL2, to output the data
voltage of the first polarity pattern (+=—+ . . . +=—+) to

be displayed to the fourth, sixth, and second pixel rows forthe
(N+1)th frame period. The data driver 220 inverts a polarity
of a data voltage for each liquid crystal cell (one dot) in the
pixel column in response to a polarity control signal POL
which is inverted for each horizontal period for the (N+1)th
frame period. The timing controller 210 supplies data, which
are re-aligned by the data re-aligner 230, to the data driver 220
in a sequence of the data of the third pixel row, the data of the
fifth pixel row, the data of the first pixel row, the data of the
fourth pixel row, the data of the sixth pixel row, and the data
of the second pixel row for the (N+1)th frame period.

[0100] For the (N+1)th frame period, the first sub-block
SB1 includes the third, fifth, and first pixel rows that charge
the data voltage having the second polarity pattern (—++-
... —++-), and is selected by the scanning pulses which are
supplied to the third, fifth, and first gate lines GL3, GLS, and
GL1. For the (N+1)th frame period, the second sub-block
SB2 includes the fourth, sixth, second pixel rows that charge
the data voltage having the first polarity pattern (+——+. ..
+--+), and is selected by the scanning pulses which are
supplied to the fourth, sixth, second gate lines G4, GL6, and
GL2.

[0101] For the (N+1)th frame period, if the data voltages
are charged in the liquid crystal cells of the first line block in
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the scanning sequence as shown in FIG. 12, the liquid crystal
display panel is driven by the horizontal two dots inversion
method and the vertical one dot inversion method as shown in
FIG. 13. Also, the charge amounts of the third and fourth pixel
rows become less than the charge amounts of the first, second,
fifth, and sixth pixel rows as shown in FIG. 13. This is caused
by a fact that a data voltage of the third pixel row that is firstly
charged in comparison with the first and fifth pixel rows
among three data voltages, which are continuously outputted
to the data lines DL1 to DLm to be charged in the first, third,
fifth pixel rows, is lowered by a RC delay for three horizontal
periods as shown in FIG. 12. In the same manner, this is
caused by a fact that a data voltage of the fourth pixel row that
is firstly charged in comparison with the second and sixth
pixel rows among three data voltages, which are continuously
outputted to the data lines DL1 to DLm to be charged in the
second, fourth, and sixth pixel rows, is lowered by a RC delay
for the three horizontal periods.

[0102] FIG. 14 shows a scanning pulse and data voltages
which drive the first line block including the six pixel rows for
the (N+2)th frame period.

[0103] Referring to FIG. 14, the gate driver 240 supplies the
scanning pulses in a sequence of the fifth gate line GLS5, the
first gate line GL1, the third gate line GL3, the sixth gate line
GL6, the second gate line GL2, and the fourth gate line GL.4
at the first line block for the (N+2)th frame period. The data
driver 220 is synchronized with the scanning pulses, which
are supplied to the fifth, first, and third gate lines GL5, GL1,
and GL3, to output the data voltages of the first polarity
pattern (+—+. . . +——+) to be displayed to the fifth, first,

and third pixel rows, and then is synchronized with the scan-
ning pulses, which are supplied to the sixth, second, and
fourth gate lines GL6, GL2, and GL4, to output the data
voltage of the second polarity pattern (—++- . . . —++-)

to be displayed to the sixth, second, and fourth pixel rows for
the (N+2)th frame period. The data driver 220 inverts a
polarity of a data voltage for each liquid crystal cell (one dot)
in the pixel column in response to a polarity control signal
POL which is inverted for each horizontal period for the
(N+2)th frame period. The timing controller 210 supplies
data, which are re-aligned by the data re-aligner 230, to the
data driver 220 in a sequence of the data of the fifth pixel row,
the data of the first pixel row, the data of the third pixel row,
the data of the sixth pixel row, the data of the second pixel row,
and the data of the fourth pixel row for the (N+2)th frame
period.

[0104] For the (N+2)th frame period. the first sub-block
SB1 includes the fifth, first, and third pixel rows that charge
the data voltage having the first polarity pattern (+——+. ..
+—-+), and is selected by the scanning pulses which are
supplied to the fifth, first, and third gate lines GL5, GL1, and
GL3. For the (N+2)th frame period, the second sub-block
SB2 includes the sixth, second, and fourth pixel rows that
charge the data voltage having the second polarity pattern
(=++-...—++-), and is selected by the scanning pulses
which are supplied to the sixth, second, and fourth gate lines
GL6, GL2, and GLA4.

[0105] For the (N+2)th frame period, if the data voltages
are charged in the liquid crystal cells of the first line block in
the scanning sequence as shown in FIG. 14, the liquid crystal
display panel is driven by the horizontal two dots inversion
method and the vertical one dot inversion method as shown in
FIG. 15. Also, the charge amounts of the fifth and sixth pixel
rows become less than the charge amounts of the first and

Jun. 5, 2008

fourth pixel rows as shown in FIG. 15. This is caused by a fact
that a data voltage of the fifth pixel row that is firstly charged
in comparison with the first and third pixel rows among three
data voltages, which are continuously outputted to the data
lines DL1 to DLm to be charged in the first, third, fifth pixel
rows, is lowered by a RC delay for three horizontal periods as
shown in FIG. 14. In the same manner, this is caused by a fact
that a data voltage of the sixth pixel row that is firstly charged
in comparison with the second and fourth pixel rows among
three data voltages, which are continuously outputted to the
data lines DL1 to DLm to be charged in the second, fourth,
and sixth pixel rows, is lowered by a RC delay for the three
horizontal periods.

[0106] Accordingly, as can be seen in FIG. 11, FIG. 13, and
FIG. 15, the charge amounts of all pixel rows become uniform
for the three frame periods.

[0107] In the case where one line block includes the six
pixel rows, the scanning sequence that realizes the horizontal
two dots inversion method and the vertical one dot inversion
method and uniformly compensates the charge amount is not
limited to the embodiments of FIG. 10 to FIG. 15. For
example, applicable other embodiments of the present inven-
tion are as follows in the case where one line block includes
the six pixel rows. One of such examples, the first line block
may be scanned in a sequence of the first gate line G1, the
third gate line G3. the fifth gate line G5, the fourth gate line
G4, the sixth gate line G6, and the second gate line G2 for the
(N)th frame period. Also, the first line block may be scanned
in a sequence of the third gate line G3, the fifth gate line G5,
the first gate line G1, the sixth gate line G6, the second gate
line G2, and the fourth gate line G4 for the (N+1)th frame
period. Furthermore, the first line block may be scanned in a
sequence of the fifth gate line G5, the first gate line G1, the
third gate line G3, the second gate line G2, the fourth gate line
G4, and the sixth gate line G6 for the (N+2)th frame period.
As a result, the first line block may be scanned for the three
frame periods. For another example, the first line block may
be scanned in a sequence of the first gate line G1, the third
gate line G3, the fifth gate line G5, the sixth gate line G6, the
second gate line G2, and the fourth gate line G4 for the (N)th
frame period. Also, the first line block may be scanned in a
sequence of the third gate line G3, the fifth gate line G5, the
first gate line G1, the second gate line G2, the fourth gate line
G4, and the sixth gate line G6 for the (N+1)th frame period.
Furthermore, the first line block may be scanned in a
sequence of the fifth gate line G5, the first gate line G1, the
third gate line G3, the fourth gate line G4, the sixth gate line
(6, and the second gate line G2 for the (N+2)th frame period.
As a result, the first line block may be scanned for the three
frame periods.

[0108] FIG. 16 to FIG. 23 show an example that one line
block is divided into the first and second sub-blocks which
include the eight pixel rows, respectively.

[0109] FIG. 16 shows scanning pulses and a data voltage
which are supplied to the first and eight gate lines GL1 to GL.8
included in the first line block for the (N)th frame period.
[0110] Referring to FIG. 16, the gate driver 240 supplies the
scanning pulses in a sequence of the first gate line GL1, the
third gate line GL3, the fifth gate line GLS, the seventh gate
line GL7, the second gate line GL.2, the fourth gate line GL4,
the sixth gate line GL6, and the eighth gate line GL8 at the
first line block for the (N)th frame period. The gate driver 240
supplies the scanning pulse in a sequence from the first line
block toward the (k)th line block for each frame period. The
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data driver 220 is synchronized with the scanning pulses,
which are supplied to the first, third, fifth, and seventh gate
lines GL.1, GL3, GL5, and GL.7, to output the data voltages of
the first polarity pattern (+——+. . . +——+) to be displayed

to the first, third, fifth, and seventh pixel rows, and then is
synchronized with the scanning pulses, which are supplied to
the second, fourth, sixth, and eighth gate lines GI.2, GL.4,
GL6, and GL8, to output the data voltage of the second
polarity pattern (=++- . . . —++=) to be displayed to the
second, fourth, sixth, and eighth pixel rows for the (N)th
frame period. The data driver 220 inverts a polarity of a data
voltage for each liquid crystal cell (one dot) in the pixel
column in response to a polarity control signal POL which is
inverted for each horizontal period for the (N)th frame period.
The timing controller 210 supplies data, which are re-aligned
by the data re-aligner 230, to the data driver 220 in a sequence
of the data of the first pixel row, the data of the third pixel row,
the data of the fifth pixel row, the data of the seventh pixel row,
the data of the second pixel row, the data of the fourth pixel
row, the data of the sixth pixel row, and the data of the eighth
pixel row for the (N)th frame period.

[0111] For the (N)th frame period, the first sub-block SB1
includes the first, third, fifth, and seventh pixel rows that
charge the data voltage having the first polarity pattern
(+——+...+——+), and is selected by the scanning pulses
which are supplied to the first, third, fifth, and seventh gate
lines GL.1, GL3, GLS5, and GL7. For the (N)th frame period,
the second sub-block SB2 includes the second, fourth, sixth,
and eighth pixel rows that charge the data voltage having the
second polarity pattern (—++-. .. —++-),and is selected

by the scanning pulses which are supplied to the second,
fourth, sixth, and eighth gate lines G1.2, GL4, GL6, and GL8.
[0112] For the (N)th frame period, if the data voltages are
charged in the liquid crystal cells of the first line block in the
scanning sequence as shown in FIG. 16, the liquid crystal
display panel is driven by the horizontal two dots inversion
method and the vertical one dot inversion method as shown in
FIG. 17. However, if the data voltages are scanned in the
scanning sequence as shown in FIG. 16, the charge amounts
of the first and second pixel rows become less than the charge
amounts of the third to eighth pixel rows as shownin F1G. 17.
This is caused by a fact that a data voltage of the first pixel row
that is firstly charged in comparison with the third, fifth, and
seventh pixel rows among four data voltages, which are con-
tinuously outputted to the data lines DL1 to DLm to be
charged in the first, third, fifth, and seventh pixel rows, is
lowered by a RC delay for fourth horizontal periods as shown
in FIG. 16. In the same manner, this is caused by a fact that a
data voltage of the second pixel row that is firstly charged in
comparison with the fourth, sixth, and eighth pixel rows
among four data voltages, which are continuously outputted
to the data lines DL1 to DLm to be charged in the second,
fourth, sixth, and eighth pixel rows, is lowered by a RC delay
for the four horizontal periods.

[0113] The liquid crystal display according to the embodi-
ment of the present invention shifts the scanning sequence of
the first and second sub-blocks SB1 and SB2 to compensate
the deviation of the charge amount for the four frame periods.
[0114] FIG. 18 shows a scanning pulse and data voltages
which drive the first line block including the eight pixel rows
for the (N+1)th frame period.

[0115] Referringto FIG. 18, the gate driver 240 supplies the
scanning pulses in a sequence of the third gate line GL3, the
fifth gate line GL5, the seventh gate line GL7, the first gate

Jun. 5, 2008

line GL1, the fourth gate line GL4, the sixth gate line GL6, the
eighth gate line GL8, and the second gate line GL2 at the first
line clock for the (N+1)th frame period. The data driver 220
is synchronized with the scanning pulses, which are supplied
to the third, fifth, seventh, and first gate lines GL.3, GL5, GL7,
and GL1, to output the data voltages of the second polarity
pattern (=++- . . . —++=) to be displayed to the third,

fifth, seventh, and first pixel rows, and then is synchronized
with the scanning pulses, which are supplied to the fourth,
sixth, eighth, and second gate lines GL4, GL6, GL8, and GL.2,
to output the data voltage of'the first polarity pattern (+-—+
... +——+) to be displayed to the fourth, sixth, eighth, and
second pixel rows for the (N+1)th frame period. The data
driver 220 inverts a polarity of a data voltage for each liquid
crystal cell (one dot) in the pixel column in response to a
polarity control signal POL which is inverted for each hori-
zontal period for the (N+1)th frame period. The timing con-
troller 210 supplies data, which are re-aligned by the data
re-aligner 230, to the data driver 220 in a sequence of the data
of the third pixel row, the data of the fifth pixel row, the data
ofthe seventh pixel row, the data of the first pixel row, the data
of the fourth pixel row, the data of the sixth pixel row, the data
of the eighth pixel row, and the data of the second pixel row
for the (N+1)th frame period.

[0116] For the (N+1)th frame period, the first sub-block
SB1 includes the third, fifth, seventh, and first pixel rows that
charge the data voltage having the second polarity pattern
(=++-...—++-), and is selected by the scanning pulses
which are supplied to the third, fifth, seventh, and first gate
lines GL3, GL5, GL7, and GL1. For the (N+D)th frame
period, the second sub-block SB2 includes the fourth, sixth,
eighth, and second pixel rows that charge the data voltage
having the first polarity pattern (+——+. .. +——+), and is
selected by the scanning pulses which are supplied to the
fourth, sixth, eighth, and second gate lines GL4, GL6, GLS,
and GL2.

[0117] For the (N+1)th frame period, if the data voltages
are charged in the liquid crystal cells of the first line block in
the scanning sequence as shown in FIG. 18, the liquid crystal
display panel is driven by the horizontal two dots inversion
method and the vertical one dot inversion method as shown in
FIG.19. Also, the charge amounts of the third and fourth pixel
rows become less than the charge amounts of the first and
second pixel rows, and the fifth to the eighth pixel rows as
shown in FIG. 19.

[0118] FIG. 20 shows a scanning pulse and data voltages
which drive the first line block including the eight pixel rows
for the (N+2)th frame period.

[0119] Referringto FIG. 20, the gate driver 240 supplies the
scanning pulses in a sequence of the fifth gate line GL5, the
seventh gate line GL7, the first gate line GL1, the third gate
line GL3, the sixth gate line GL6, the eighth gate line GL8, the
second gate line GL2, and the fourth gate line GL4 at the first
line block for the (N+2)th frame period. The data driver 220
is synchronized with the scanning pulses, which are supplied
to the fifth, seventh, first, and third gate lines GLS5, GL7, GL1,
and GL3, to output the data voltages of the first polarity
pattern (+-—+ . . . +——+) to be displayed to the fifth,
seventh, first, and third pixel rows, and then is synchronized
with the scanning pulses, which are supplied to the sixth,
eighth, second, and fourth gate lines GL6, GL8, GL2, and
GL4, to output the data voltage of the second polarity pattern
(-++- .. . —++-) to be displayed to the sixth, eighth,
second, and fourth pixel rows for the (N+2)th frame period.
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The datadriver 220 inverts a polarity of a data voltage for each
liquid crystal cell (one dot) in the pixel column in response to
a polarity control signal POL which is inverted for each
horizontal period for the (N+2)th frame period. The timing
controller 210 supplies data, which are re-aligned by the data
re-aligner 230, to the data driver 220 in a sequence of the data
ofthe fifth pixel row, the data of the seventh pixel row, the data
of the first pixel row, the data of the third pixel row, the data of
the sixth pixel row, the data of the eighth pixel row, the data of
the second pixel row, and the data of the fourth pixel row for
the (N+2)th frame period.

[0120] For the (N+2)th frame period. the first sub-block
SB1 includes the fifth, seventh, first, and third pixel rows that
charge the data voltage having the first polarity pattern
(+——+...+——+), and is selected by the scanning pulses
which are supplied to the fifth, seventh, first, and third gate
lines GL5, GL7, GL1, and GL3. For the (N+2)th frame
period, the second sub-block SB2 includes the sixth, eighth,
second, and fourth pixel rows that charge the data voltage
having the second polarity pattern (=++-. .. —++-),and

is selected by the scanning pulses which are supplied to the
sixth, eighth, second, and fourth gate lines GL.6, GL8, GL.2,
and GLA4.

[0121] For the (N+2)th frame period, if the data voltages
are charged in the liquid crystal cells of the first line block in
the scanning sequence as shown in FIG. 20, the liquid crystal
display panel is driven by the horizontal two dots inversion
method and the vertical one dot inversion method as shown in
FIG. 21. Also, the charge amounts of the fifth and sixth pixel
rows become less than the charge amounts of the first to the
fourth pixel rows, and the seventh and eighth pixel rows as
shown in FIG. 21.

[0122] FIG. 22 shows a scanning pulse and data voltages
which drive the first line block including the eight pixel rows
for the (N+3)th frame period.

[0123] Referring to FIG. 22, the gate driver 240 supplies the
scanning pulses in a sequence of the seventh gate line GL7,
the first gate line GL1, the third gate line GL3, the fifth gate
line GL5, the eighth gate line GL8, the second gate line G2,
the fourth gate line GL4, and the sixth gate line GL6 at the first
line block for the (N+3)th frame period. The data driver 220
is synchronized with the scanning pulses, which are supplied
to the seventh, first, third, and fifth gate lines GL.7, GL1, GL3,
and GLS5 to output the data voltages of the second polarity
pattern (-++- . . . —++-) to be displayed to the seventh,

first, third, and fifth pixel rows, and then is synchronized with
the scanning pulses, which are supplied to the eighth, second,
fourth, and sixth gate lines GL8, GL2, GL4, and GL6 to
output the data voltage of the first polarity pattern (+——+ .

.. +——+) to be displayed to the eighth, second, fourth, and
sixth pixel rows for the (N+3)th frame period. The data driver
220 inverts a polarity of a data voltage for each liquid crystal
cell (one dot) in the pixel column in response to a polarity
control signal POL which is inverted for each horizontal
period for the (N+3)th frame period. The timing controller
210 supplies data, which are re-aligned by the data re-aligner
230, to the data driver 220 in a sequence of the data of the
seventh pixel row, the data of the first pixel row, the data of the
third pixel row, the data of the fifth pixel row, the data of the
eighth pixel row, the data of the second pixel row, the data of
the fourth pixel row, and the data of the sixth pixel row for the
(N+3)th frame period.

[0124] For the (N+3)th frame period. the first sub-block
SB1 includes the seventh, first, third, and fifth pixel rows that
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charge the data voltage having the second polarity pattern
(=++- ... —++-), and is selected by the scanning pulses
which are supplied to the seventh, first, third, and fifth gate
lines GL7, GL1, GL3, and GLS. For the (N+3)th frame
period, the second sub-block SB2 includes the eighth, second,
fourth, and sixth pixel rows that charge the data voltage hav-
ing the first polarity pattern (+=—+ . . . +=—+), and is
selected by the scanning pulses which are supplied to the
eighth, second, fourth, and sixth gate lines GL.8, GL2, GL4,
and GL6.

[0125] For the (N+3)th frame period, if the data voltages
are charged in the liquid crystal cells of the first line block in
the scanning sequence as shown in FIG. 2, the liquid crystal
display panel is driven by the horizontal two dots inversion
method and the vertical one dot inversion method as shown in
FIG. 23. Also, the charge amounts of the seventh and eighth
pixel rows become less than the charge amounts of the first to
the sixth pixel rows as shown in FIG. 23.

[0126] Accordingly, as can be seen in FIG. 17, FIG. 19,
FIG. 21, and FIG. 23, the charge amounts of all pixel rows
become uniform for the four frame periods.

[0127] In the case where one line block includes the eight
pixel rows, the scanning sequence that realizes the horizontal
two dots inversion method and the vertical one dot inversion
method and uniformly compensates the charge amount is not
limited to the embodiments of FIG. 16 to FIG. 23. For
example, applicable other embodiments of the present inven-
tion are as follows in the case where one line block includes
the eight pixel rows. One of such examples, the first line block
may be scanned in a sequence of the first gate line G1, the
third gate line G3, the fifth gate line G5, the seventh gate line
(7, the eighth gate line G8, the second gate line G2, the fourth
gate line G4, and the sixth gate line G6 for the (N)th frame
period. Also, the first line block may be scanned in a sequence
of the third gate line G3, the fifth gate line G5, the seventh gate
line G7, the first gate line G1, the second gate line G2, the
fourth gate line G4, the sixth gate line G6, and the eighth gate
line G8 for the (N+1)th frame period. Furthermore, the first
line block may be scanned in a sequence of the fifth gate line
G5, the seventh gate line G7, the first gate line G1, the third
gate line G3, the fourth gate line G4, the sixth gate line G6, the
eighth gate line G8, and the second gate line G2 for the
(N+2)th frame period. Next, the first line block may be
scanned in a sequence of the seventh gate line G7, the first
gate line G1, the third gate line G3, the fifth gate line G5, the
sixth gate line G6, the eighth gate line G8, the second gate line
G2, and the fourth gate line G4 for the (N+3)th frame period.
[0128] Thegatedriver 240 must downwardly shift the scan-
ning pulse and must upwardly shift the scanning pulse at each
line block under the control of the timing controller 230 as
shown in FIG. 14.

[0129] FIG. 14 shows control signals which control the gate
driver 240 in order to generate the scanning pulses shown in
FIG. 10.

[0130] Referring to FIG. 14, the gate driver 240 includes a
shift register that has a plurality of stages connected in a
cascading manner and sequentially shifts the gate start pulse
GSP in accordance with the gate shift clock GSC. Also, the
gate driver 240 shifts the scanning pulse toward the up-scan-
ning direction and the down-scanning direction in response to
the scanning direction signal DIR.

[0131] Whenever a pulse of a gate shift clock GSC is gen-
erated one by one, the shift register of the gate driver 240
shifts an output to the next stage, and outputs the scanning
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pulses between pulses of the gate output enable GOE.
Accordingly, when a first gate shift clock pulse gscl is gen-
erated and the scanning direction signal DIR is generated as a
low logic which indicates the down-scanning direction, the
gate driver 240 supplies the scanning pulse to the first gate
line GL1 for a period between pulses of the gate output enable
GOE.

[0132] When a second gate shift clock pulse gsc2 having a
narrow pulse width and a third gate shift clock pulse gsc3
having a wide pulse width are sequentially generated and the
scanning direction signal DIR is generated as a low logic
which indicates the down-scanning direction, the gate output
enable pulse is overlapped with a portion of the second gate
shift clock gsc2 and a portion of a third gate shift clock gsc3.
The outputis shifted to a second stage of the gate shift register
by the second gate shift clock pulse gsc2. However, the output
is cut-off by the gate output enable pulse, so that an output is
substantially not generated from the second stage. When the
third gate shift clock pulse gsc3 is generated, the scanning
direction signal DIR is generated as a low logic which indi-
cates the down-scanning direction. Thus, the output is down-
wardly shifted to a third stage of the shift register, and an
output is generated from the third stage for the period between
the pulses of the gate output enable, so that the scanning pulse
is supplied to the third gate line GL3. Accordingly, the scan-
ning pulse is supplied to the third gate line GL3 following the
first gate line GL1.

[0133] When a fourth gate shift clock pulse gsc4 having a
narrow pulse width and a fifth gate shift clock pulse gsc5
having a wide pulse width are sequentially generated and the
scanning direction signal DIR is generated as a low logic
which indicates the down-scanning direction, the gate output
enable pulse is overlapped with a portion of the fourth gate
shift clock gsc4 and a portion of a fifth gate shift clock gsc5.
The output is shifted to a fourth stage of the gate shift register
by the fourth gate shift clock pulse gsc4. However, the output
is cut-off by the gate output enable pulse, so that an output is
substantially not generated from the fourth stage. When the
fifth gate shift clock pulse gsc5 is generated, the scanning
direction signal DIR is generated as a low logic which indi-
cates the down-scanning direction. Thus, the output is down-
wardly shifted to a fifth stage of the shift register, and an
output is generated from the fifth stage, so that the scanning
pulse is supplied to the fifth gate line GL5 for the period
between the pulses of the gate output enable. Accordingly, the
scanning pulse is supplied to the fifth gate line GL5 following
the third gate line GL3.

[0134] The scanning direction signal DIR is inverted to a
high logic which indicates the up-scanning direction. In this
case, a sixth and seventh gate shift clock pulses gsc6 and gsc7
having a narrow pulse width and an eighth gate shift clock
pulse gsc8 having a wide pulse width are sequentially gener-
ated. The gate output enable pulse is overlapped with the sixth
and seventh gate shift clock pulses gscé and gsc7 and is
overlapped with a portion of the eighth gate shift clock pulse
gsc8. Anoutput ofthe gate shift register is upwardly shifted as
much as three stays by the sixth to eighth gate shift clock
pulses gsc6, gsc7, and gsc8. However, the output is cut-off by
the gate output enable pulse, so that an output is substantially
not generated from the third and fourth stages. When the
eighth gate shift clock pulse gsc8 is generated, the scanning
direction signal DIR is generated as a high logic. Thus, the
output is upwardly shifted to the second stage of the shift
register, and an output is generated from the second stage, so
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that the scanning pulse is supplied to the second gate line GI.2
for the period between the pulses of the gate output enable.
Accordingly, the scanning pulse is supplied to the second gate
line GL2 following the fifth gate line GL5.

[0135] The scanning direction signal DIR is inverted to a
low logic which indicates the down-scanning direction. In
this case, a ninth gate shift clock pulses gsc9 having a narrow
pulse width and a tenth gate shift clock pulse gsc10 having a
wide pulse width are sequentially generated. The gate output
enable pulse is overlapped with the ninth gate shift clock
pulse gsc9 and is overlapped with a portion of the tenth gate
shift clock pulse gsc10. An output of the gate shift register is
downwardly shifted as much as two stays by the ninth and
tenth gate shift clock pulses gsc9 and gsc10. However, the
output is cut-off by the gate output enable pulse, so that an
output is substantially not generated from the third stage.
When the tenth gate shift clock pulse gsc10 is generated, the
scanning direction signal DIR is generated as a low logic.
Thus, the output is downwardly shifted to the fourth stage of
the shift register, and an output is generated from the fourth
stage, so that the scanning pulse is supplied to the fourth gate
line GL4 for the period between the pulses of the gate output
enable. Accordingly, the scanning pulse is supplied to the
fourth gate line GL4 following the second gate line GL2.
[0136] When a eleventh gateshift clock pulse gsc11 having
a narrow pulse width and a twelfth gate shift clock pulse
gsc12 having a wide pulse width are generated, the scanning
direction signal DIR is maintained as a low logic. The gate
output enable pulse is overlapped with the eleventh gate shift
clock pulses gscll and is overlapped with a portion of the
twelfth gate shift clock pulse gsc12. An output of the gate shift
register is downwardly shifted as much as two stays by the
eleventh and twelfth gate shift clock pulses gsc11 and gsc12.
However, the output is cut-off by the gate output enable pulse,
so that an output is substantially not generated from the fifth
stage. When the twelfth gate shift clock pulse gsc12 is gen-
erated, the scanning direction signal DIR is generated as a low
logic. Thus, the output is downwardly shifted to the sixth
stage of the shift register, and an output is generated from the
sixth stage, so that the scanning pulse is supplied to the sixth
gate line GL6 for the period between the pulses of the gate
output enable. Accordingly, the scanning pulse is supplied to
the sixth gate line GL6 following the fourth gate line GL.4.
[0137] FIG. 25 is a diagram showing a configuration of a
liquid crystal display according to another embodiment of the
presentinvention. Herein, a liquid crystal display 300 accord-
ing to another embodiment of the present invention includes
the gamma reference voltage generator 130, the backlight
assembly 140, the inverter 150, the common voltage genera-
tor 160, and the gate driving voltage generator 170 similar to
the liquid crystal display 100 shown in FIG. 2. However, for
the sake of convenience, these configurations are not shown in
FIG. 25.

[0138] Referring to FIG. 11, the liquid crystal display 300
according to another embodiment of the present invention
includes a liquid crystal display panel 340, a data driver 320,
a gate driver 330, and a timing controller 310.

[0139] The timing controller 310 supplies the digital video
data RGB, which are supplied from a system, to the data
driver 320 in a sequence of digital video data of the first pixel
row, digital video data of the second pixel row, digital video
data of the third pixel row, and . . . digital video data of the
(m)th pixel row. Furthermore, the timing controller 310 gen-
erates the data driving control signal DCC and the gate driv-



US 2008/0129904 A1

ing control signal GDC using the clock signal CLK and the
horizontal/vertical synchronizing signals H and V to supply
them to the data driver 320 and the gate driver 330, respec-
tively. Herein, the data driving control signal DDC includes
the source shift clock SSC, the source start pulse SSP, the
polarity control signal POL, and the source output enable
signal SOE, etc. The gate driving control signal GDC
includes the gate shift clock GSC, the gate start pulse GSP,
and a gate output enable signal GOE, etc.

[0140] Specifically, the timing controller 310 supplies a
selection signal SEL, a source output enable signal SOE, and
a signal for controlling a data supplying sequence DPS.
Herein, the selection signal SEL controls a demultiplexing of
the data driver 320. The source output enable signal SOE
controls an output of m digital video data which are latched
for each data block within the data driver 320. The signal for
controlling the data supplying sequence DPS controls a mul-
tiplexing of the data driver 320. Also, the timing controller
310 supplies a gate driving control signal GDC, which indi-
cates a sequence of a scanning pulse supplied to the gate line
of npixel rows, to the gate driver 330. Furthermore, the timing
controller 310 supplies the scanning direction signal DIR,
which controls the up-scanning direction and the down-scan-
ning direction of scanning pulses at each lien block, to the
gate driver 320.

[0141] As the above-mentioned embodiment, the liquid
crystal display panel is driven by the horizontal two dots
inversion method and the vertical one dot inversion method.
However, the timing controller 310 supplies data to the data
driver 320 using the same method as the related art, and the
data driver 320 re-aligns data using a demultiplexer and a
multiplexer in accordance with a change of the scanning
sequence.

[0142] Ifm digital video data, which are supplied from the
timing controller 310, are supplied, the data driver 320 pri-
marily latches the digital video data, and then demultiplexes
the latched m digital video data to divide them into each data
block. In this case, the data driver 320 generates i data blocks,
which include m digital video data, through a demultiplexing
process. Herein, one data block includes m digital video data
of the first pixel row which is selected by the scanning pulse
of the gate line.

[0143] The data driver 320 sequentially latches the m digi-
tal video data, which are demultiplexed to the i data blocks,
for each data block, and then multiplexes the latched i data
blocks in accordance with the scanning sequence.

[0144] The datadriver 320 converts the m digital video data
of the data block, which is selected through a multiplexing
process, among the i data blocks into an analog data voltage to
supply it to the data lines DL1 to DLm.

[0145] Ifthe scanning sequence of the gate lines is the first
gate line GL1, the third gate line GL3, the second gate line
GL2, and the fourth gate line G4 as shown in the following
example, the data driver 320 secondarily latches the digital
video data in a sequence of the digital video data of the first
pixel row, the digital video data of the second pixel row, the
digital video data of the third pixel row, and the digital video
data of the fourth pixel row, and then multiplexes them to
synchronize the data voltages, which are supplied to the data
lines DL1 to DLm, with scanning pulses of the changed
scanning sequence.
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[0146] The gate driver 330 changes each scanning
sequence of the sub-blocks for each frame period under the
control of the timing controller 310 as shown in the embodi-
ments of FIG. 6 to FIG. 24.

[0147] FIG. 26 is a diagram showing an internal configu-
ration of the data driver 320 shown in FIG. 25.

[0148] Referring to FIG. 26, the data driver 320 includes a
shift register 321, a primary latch part 322, a demultiplexer
323, a first to (i)th secondary latch parts 324-1 to 324-i, a
multiplexer 325, a D/A converter 326, and an output buffer
327. Herein, the shift register generates sampling signals
which are used for a primary latch of the digital video data.
The primary latch part 322 primarily latches the m inputted
digital video data in accordance with the sampling signals.
The demultiplexer 323 demultiplexes the m primarily latched
digital video data. The first to (i)th secondary latch part 324-1
to 324-i secondarily latches the first to (i)th data blocks hav-
ing the m demultiplexed digital video data. The multiplexer
325 continuously outputs the first to (i)th data blocks having
the m secondarily latched digital video data in accordance
with a supply sequence which is indicated by the timing
controller 310. The D/A converter 326 converts m digital
video data of a data block, which are continuously outputted
through the multiplexer 325 among the first to (i)th data
blocks, into m analog data voltages. The output buffer 327
buffers the m converted analog data voltages to supply them
to the data lines DL1 to DLm.

[0149] The shift register 321 shifts the source start pulse
SSP from the timing controller 310 to generate sampling
signals, which are used for a primary latch of the digital, video
data, thereby supplying them to the primary latch part 322 in
accordance with the source shift clock signal SSC which is
inputted from the timing controller 310.

[0150] The primary latch part 322 primarily latches the m
digital video data, which are inputted from the timing con-
troller 310, and then outputs them to the demultiplexer 323 in
accordance with sampling signals from the shift register 321.
[0151] The demultiplexer 323 demultiplexes m digital
video data, which are primarily latched by the primary latch
part 322, to output the first to (i)th data blocks having the m
digital video data in accordance with the selection signal SEL
from the timing controller 310. The number of bits of the
selection signal SEL is determined depending upon the num-
berofdata blocks, that is, the number of secondary latch parts.
Herein, the m digital video data of the first data block, the m
digital video data of the second data block, the m digital video
data of the third data block, the m digital video data ofthe (i)th
data block are outputted to the first to (i)th secondary latch
parts 324-1 to 324-i, one to one relationship.

[0152] The first secondary latch part 324-1 secondarily
latches m digital video data of the first data block, which are
inputted from the demultiplexer 323, and then outputs the m
latched digital video data of the first data block to the multi-
plexer 325 in synchronizing with a falling edge of the source
output enable signal SOE from the timing controller 310.
[0153] The second secondary latch part 324-2 secondarily
latches m digital video data of the second data block, which
are inputted from the demultiplexer 323, and then outputs the
m latched digital video data of the second data block to the
multiplexer 325 in synchronizing with the falling edge of the
source output enable signal SOE from the timing controller
310.

[0154] The third secondary latch part 324-3 secondarily
latches m digital video data of the third data block, which are
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inputted from the demultiplexer 323, and then outputs the m
latched digital video data of the third data block to the mul-
tiplexer 325 in synchronizing with the falling edge of the
source output enable signal SOE from the timing controller
310.

[0155] The ()th secondary latch part 324-i secondarily
latches m digital video data of the (i)th data block, which are
inputted from the demultiplexer 323, and then outputs the m
latched digital video data of the (i)th data block to the multi-
plexer 325 in synchronizing with the falling edge of the
source output enable signal SOE from the timing controller
310.

[0156] The multiplexer 325 continuously outputs the first
to (i)th data blocks having the m digital video data, which are
secondarily latched by the first to (i)th secondary latch parts
324-1to 324-i, to the D/A converter 326 in accordance with a
supply sequence which is indicated by the signal for control-
ling the data supplying sequence DPS. Herein, the number of
bits of the signal for controlling the data supplying sequence
DPS is determined depending upon the number of the data
blocks, that is, the number of the secondary latch parts.

[0157] As described above, the present invention changes a
sequence of a scanning pulse with which the pixel rows hav-
ing the gate lines, which are arranged at each line block, are
supplied, and supplies data of the data blocks which are
secondarily latched by the first to (i)th secondary latch parts
324-1to 324-i. Thus, the present invention supplies at least 2
times an analog data voltage, which has the same polarity on
the basis of the common voltage Vcom to reduce a polarity
inversion period of a data voltage by half, thereby sharply
decreasing a temperature within the data driver 320 in com-
parison with the liquid crystal display of the related art which
alternatively converts the positive data voltage and the nega-
tive data voltage. As a result, the present invention prevents a
degradation of an internal circuit of the data driver 320.

[0158] The D/A converter 326 converts the m digital video
data of the data block, which are selected and inputted by the
multiplexer 325, into m analog data voltages to output them to
the output buffer 327. Herein, the D/A converter 326 converts
the inputted digital video data into a positive analog data
voltage or a negative analog data voltage in accordance with
the polarity control signal POL from the timing controller
310. The D/A converter 326 converts a polarity of the data
voltage using any one of a dot inversion method, a N dot
inversion method, a line inversion method, and a column
inversion method in response to the polarity control signal
POL from the timing controller 310.

[0159] The output buffer 327 buffers m data voltages,
which are converted by the D/A converter 326, to supply them
to a plurality of data lines DL1 to DLm which are formed at
the liquid crystal display panel 340.

[0160] FIG. 27 shows adriving waveform of the data driver
320 which operates in accordance with the scanning sequence
shown in FIG. 6. Herein, the secondary latch part includes
four latch parts that latches four data blocks (or four pixel row
data) with time-divide method. The selection signal SEL,
which controls the demultiplexer 323, and the signal for con-
trolling the data supplying sequence DPS are comprised of
two bits in order to select each of the four latch parts, respec-
tively.

[0161] Thedatadriver 320 receives the digital video data in
a sequence of the digital video data of the first pixel row, the
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digital video data of the second pixel row, the digital video
data of the third pixel row, and the digital video data of the
fourth pixel row.

[0162] Referring to FIG. 26 and FIG. 27, the first selection
signal SELL is generated as a low logic L(0) for a first and
second horizontal periods, and then is generated as a high
logic H(1) for a third and fourth horizontal periods. A logic of
the second selection signal SEL2 is inverted for each hori-
zontal period to be generated as the low logic L(0) for the first
horizontal period, as the high logic H(1) for the second hori-
zontal period, as the low logic L(0) for the third horizontal
period, and as the high logic H(1) for the fourth horizontal
period.

[0163] If the first and second selection signals SEL.1 and
SEL2 are ‘LL(00)’, the demultiplexer 323 supplies the digital
video data from the primary latch 322 to the first secondary
latch part 324-1. If the first and second selection signals SEL1
and SEL2 are ‘LH(01)’, the demultiplexer 323 supplies the
digital video data from the primary latch 322 to the second
secondary latch part 324-2. If the first and second selection
signals SELL and SEL2 are ‘HL(10)’, the demultiplexer 323
supplies the digital video data from the primary latch 322 to
the third secondary latch part 324-3. If the first and second
selection signals SELL and SEL.2 are ‘HH(11)’, the demul-
tiplexer 323 supplies the digital video data from the primary
latch 322 to the fourth secondary latch part 324-4.

[0164] A logic of a first signal for controlling a data sup-
plying sequence DPS1 is inverted for each horizontal period
to be generated as the low logic L(0) for the first horizontal
period, as the high logic H(1) for the second horizontal
period, as the low logic L(0) for the third horizontal period,
and as the high logic H(1) for the fourth horizontal period. A
second signal for controlling a data supplying sequence DPS2
is generated as the low logic 1(0) for the first and second
horizontal periods, and then is generated as the high logic
H(1) for the third and fourth horizontal periods.

[0165] Ifthe first and second signals for controlling the data
supplying sequence DPS1 and DPS2 are ‘LL(00)’, the mul-
tiplexer 325 supplies the digital video data from the first
secondary latch part 324-1 to the D/A converter 326. If the
first and second signals for controlling the data supplying
sequence DPS1 and DPS2 are ‘HL(10)’, the multiplexer 325
supplies the digital video data from the third secondary latch
part 324-3 to the D/A converter 326. If the first and second
signals for controlling the data supplying sequence DPS1 and
DPS2 are ‘LH(01)’, the multiplexer 325 supplies the digital
video data from the second secondary latch part 324-2 to the
D/A converter 326. If the first and second signals for control-
ling the data supplying sequence DPS1 and DPS2 are ‘HH
(11)’, the multiplexer 325 supplies the digital video data from
the fourth secondary latch part 324-4 to the D/A converter
326.

[0166] Accordingly, for the first horizontal period when the
selection signals SELL and SEL.2 are ‘L.L(00)’ and the signals
for controlling the data supplying sequence DPS1 and DPS2
are ‘LL(00), the digital video data of the first pixel row, which
are latched at the primary latch part 322, are passed through
the first secondary latch part 324-1 to be converted into an
analog data voltage after four horizontal periods 4H. Further,
the data voltages of the first pixel row are synchronized with
a falling edge of the source output enable signal SOE to be
supplied to the data lines DL1 to DLm.

[0167] For the second horizontal period when the selection
signals SELL and SEL2 are ‘LH(01)’ and the signals for
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controlling the data supplying sequence DPS1 and DPS2 are
‘HL(10), the digital video data of the third pixel row, which
are latched at the primary latch part 322, are passed through
the third secondary latch part 324-3 to be converted into an
analog data voltage after four horizontal periods 4H. Further,
the data voltages of the third pixel row are synchronized with
the falling edge of the source output enable signal SOE to be
supplied to the data lines DL1 to DLm.

[0168] For the third horizontal period when the selection
signals SELL and SEL2 are ‘HL(10)’ and the signals for
controlling the data supplying sequence DPS1 and DPS2 are
‘LH(01), the digital video data of the second pixel row, which
are latched at the primary latch part 322, are passed through
the second secondary latch part 324-2 to be converted into an
analog data voltage after four horizontal periods 4H. Further,
the data voltages of the second pixel row are synchronized
with the falling edge of the source output enable signal SOE
to be supplied to the data lines DL1 to DLm.

[0169] For the fourth horizontal period when the selection
signals SELL and SEL2 are ‘HH(11)’ and the signals for
controlling the data supplying sequence DPS1 and DPS2 are
‘HH(11), the digital video data of the fourth pixel row, which
are latched at the primary latch part 322, are passed through
the fourth secondary latch part 324-4 to be converted into an
analog data voltage after four horizontal periods 4H. Further,
the data voltages of the fourth pixel row are synchronized
with the falling edge of the source output enable signal SOE
to be supplied to the data lines D1 to DLim.

[0170] The present invention, which has the above-men-
tioned characteristics, has the following effect.

[0171] First, the present invention changes the supply
sequence of the scanning pulse, which is supplied to the
plurality of gate lines, to realize the one dotinversion, thereby
preventing a temperature rise within the data driver that sup-
plies an analog data voltage. As a result, the present invention
can prevent a degradation of the data driver.

[0172] Second, the present invention changes the supply
sequence of the scanning pulse at odd-numbered frames and
the supply sequence of the scanning pulse at even-numbered
frames to be symmetrical with each other to offset a picture
quality deterioration, which is caused by a non-uniform of the
charge amount, in the case where the supply sequence of the
scanning pulse, which is supplied to the plurality of gate lines,
is changed to realize the one dot inversion. As a result, the
present invention can maintain a picture quality although the
supply sequence of the scanning pulse is changed to realize
the one dot inversion.

[0173] Third, the present invention changes the supply
sequence of the analog data voltage, which is supplied to the
plurality of pixel rows, and the supply sequence of the scan-
ning pulse, which is supplied to the plurality of pixel rows, to
be corresponded to each other to reduce the polarity inversion
period of the data voltage by half, thereby reducing a tem-
perature of the internal circuit of the data driver. As a result,
the present invention can prevent a degradation of the internal
circuit of the data driver.

[0174] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are pos-
sible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.
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What is claimed is:

1. A liquid crystal display, comprising:

a liquid crystal display panel that has a plurality of data
lines and a plurality of gate lines, which are crossed each
other, and pixels, which are defined by the lines;

a gate driver that supplies scanning pulses to the gate lines,
and changes a supply sequence of the scanning pulses
for each frame;

a data driver that converts digital video data into data volt-
ages and periodically inverts a polarity of the data volt-
ages to supply the data voltages in accordance with a
supply sequence of the scanning pulses; and

atiming controller that supplies the digital video datato the
data driver, and controls the data driver and the gate
driver, and

wherein a polarity of data voltages, which are supplied to
the liquid crystal display panel, is inverted for each
liquid crystal cell and a polarity of a data voltage which
is outputted from the data driver, is inverted for every
two to four horizontal periods.

2. The liquid crystal display according to claim 1, wherein
the liquid crystal display panel is divided into k line blocks (k
is a positive integer less than n/2) having n gate lines (n is an
even number), and

each of the line block is divided into a first and second
sub-blocks having 1 gate lines (i is an even number less
than n).

3. The liquid crystal display according to claim 1, wherein
the gate driver shifts the scanning pulse toward an up-scan-
ning direction and a down-scanning direction within the line
block, and supplies the scanning pulse to the gate lines.

4. The liquid crystal display according to claim 2, wherein
a polarity pattern of the data voltage, which is supplied to
pixel rows of the first sub-block, is different from a polarity
pattern of the data voltage which is supplied to pixel rows of
the second sub-block.

5. The liquid crystal display according to claim 2, wherein
the gate driver sequentially supplies the scanning pulse to
gate lines, which are included in the first sub-block, and then
sequentially supplies the scanning pulse to gate lines which
are included in the second sub-block.

6. The liquid crystal display according to claim 5, wherein
the gate driver changes a supply sequence of the scanning
pulse within the sub-block for the each frame.

7. The liquid crystal display according to claim 5, wherein
the first sub-block includes odd-numbered gate lines, and the
second sub-block includes even-numbered gate lines.

8. The liquid crystal display according to claim 1, further
includes:

a data re-aligner that re-aligns the digital video data in
accordance with a supply sequence of the scanning
pulses, and

wherein the timing controller supplies the digital video
data from the data re-aligner to the data driver.

9. The liquid crystal display according to claim 1, wherein

the data driver includes:

a primary latch that samples and latches digital video data
from the timing controller;

a plurality of secondary latches that latch the digital video
data in accordance with a supply sequence of the scan-
ning pulses; and

a demultiplexer that distributes the digital video data to
secondary latches in accordance with a supply sequence
of the scanning pulses.
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10. A method of driving a liquid crystal display, including
a liquid crystal display panel that has a plurality of data lines
and a plurality of gate lines which are crossed each other and
pixels which are defined by the lines, a gate driver that sup-
plies scanning pulses to the gate lines and changes a supply
sequence of the scanning pulses for each frame, and a data
driver that converts digital video data into data voltages and
periodically inverts a polarity of the data voltages to supply
the data voltages in accordance with a supply sequence of the
scanning pulses, comprising:
diversely controlling a supply sequence of the scanning
pulses for each frame; and
supplying the data voltages to the data lines in accordance
with a supply sequence of the scanning pulses, and

wherein a polarity of data voltages, which are supplied to
the liquid crystal display panel, is inverted for each
liquid crystal cell and a polarity of a data voltage which
is outputted from the data driver, is inverted for every
two to four horizontal periods.

11. The method of driving the liquid crystal display accord-
ing to claim 10, wherein the liquid crystal display panel is
divided into k line blocks (k is a positive integer less than n/2)
having n gate lines (n is an even number), and

each of the line block is divided into a first and second

sub-blocks having 1 gate lines (i is an even number less
than n).

12. The method of driving the liquid crystal display accord-
ing to claim 10, wherein the step of diversely controlling the
supply sequence of the scanning pulses includes:

shifting the scanning pulse toward an up-scanning direc-

tion and a down-scanning direction within the line
block, and supplying the scanning pulse to the gate lines.
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13. The method of driving the liquid crystal display accord-
ing to claim 12, wherein a polarity pattern of the data voltage,
which is supplied to pixel rows of the first sub-block, is
different from a polarity pattern of the data voltage which is
supplied to pixel rows of the second sub-block.

14. The method of driving the liquid crystal display accord-
ing to claim 11, wherein the step of diversely controlling the
supply sequence of the scanning pulses includes:

sequentially supplies the scanning pulse to gate lines,

which are included in the first sub-block, and then
sequentially supplying the scanning pulse to gate lines
which are included in the second sub-block.

15. The method of driving the liquid crystal display accord-
ing to claim 14, wherein the step of diversely controlling the
supply sequence of the scanning pulses includes:

changing a supply sequence of the scanning pulse within

the sub-block for the each frame.

16. The method of driving the liquid crystal display accord-
ing to claim 14, wherein the first sub-block includes odd-
numbered gate lines, and the second sub-block includes even-
numbered gate lines.

17. The method of driving the liquid crystal display accord-
ing to claim 10, further includes:

re-aligning digital video data to be inputted to the data

driver in accordance with the supply sequence of the
scanning pulse.

18. The method of driving the liquid crystal display accord-
ing to claim 10, further includes:

sampling and latching the digital video data using a first

latch part; and

distributing the digital video data to a plurality of second-

ary latch part in accordance with the supply sequence of
the scanning pulses within the data driver.

* sk * sk *
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