US 20110069057A1

12) Patent Application Publication (o) Pub. No.: US 2011/0069057 A1

a9y United States

CHO et al.

(43) Pub. Date: Mar. 24, 2011

(54) LIQUID CRYSTAL DISPLAY DEVICE

(76) Inventors: Hyung Nyuck CHO, Seoul (KR);
Nam Wook Cho, Seoul (KR); Soo
Young Yoon, Seoul (KR); Min Doo
Chun, Seoul (KR)

(21) Appl.No:  12/958,062

(22) Filed: Dec. 1, 2010
Related U.S. Application Data

(62) Division of application No. 11/896,101, filed on Aug.
29, 2007, now Pat. No. 7,868,861, Division of appli-
cation No. 11/893,101, filed on Aug. 13, 2007, now
Pat. No. 7,528,128.

(30) Foreign Application Priority Data
Sep. 29,2006  (KR) .cooeevevrcevercnenee 10-2006-0095724

Publication Classification

(52) US.CL oo, 345/211; 345/87

(57) ABSTRACT

A liquid crystal display device is disclosed which includes
first, second and third data lines arranged in one direction, a
data driver for alternately supplying a data signal of a first
polarity and a data signal of a second polarity to each of the
first, second and third data lines during an interval of two
horizontal periods, first and second gate lines arranged to
cross the first to third data lines, a gate driver for sequentially
driving the first and second gate lines, and first red, first green,
first blue, second red, second green and second blue pixels
located between the first gate line and the second gate line and
arranged in order along the first and second gate lines. The
first red pixel cell is connected to one side of the first data line
and the second gate line. The first green pixel cell is connected
to the other side of the first data line and the first gate line. The
first blue pixel cell is connected to one side of the second data
line and the first gate line. The second red pixel cell is con-
nected to the other side of the second data line and the second
gate line. The second green pixel cell is connected to one side

(51) Int.Cl of the third data line and the first gate line. The second blue
G09G 3/36 (2006.01) pixel cell is connected to the other side of the third data line
GO6F 3/038 (2006.01) and the second gate line.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of Korean Patent
Application No. 10-2006-0095724 filed on Sep. 29, 2006,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device, and more particularly, to a liquid crystal display
device which can reduce a brightness difference between
pixels to improve the quality of an image.

[0004] 2. Discussion of the Related Art

[0005] In general, a liquid crystal display (LCD) device is
adapted to display an image by adjusting light transmittance
of liquid crystal cells depending on a video signal. An LCD
device of an active matrix type is advantageous in displaying
moving images in that a switching element is formed for
every liquid crystal cell therein. A thin film transistor (TFT) is
mainly used as the switching element.

[0006] In order to reduce the number of data lines in an
LCD device, recently, much attention has been paid to a Data
Line Sharing (DLS) technology in which adjacent pixels
displaying different colors share one data line with each other.
[0007] Where the data line is driven in a two-dot driving
manner, it is alternately charged with a positive data signal
and a negative data signal during an interval of two horizontal
period (2H). In this case, the data line may be successively
charged with the same polarity over two adjacent periods or
be charged from a positive polarity to a negative polarity (or
from the negative polarity to the positive polarity) over the
two adjacent periods. That is, the charged state of the data line
may undergo a change.

[0008] For this reason, pixels displaying the same color
may exhibit a brightness difference therebetween based on
the charged states of the corresponding data lines even though
they are supplied with data signals of the same gray scale. In
particular, such a brightness difference between green pixels
expressing a green color is very visible.

[0009] FIG.1is a graphshowing visibilities based on wave-
lengths of light. Tt can be seen from this drawing that a green
light exhibits higher visibility than a red light and a blue light.
The higher visibility means that even a small brightness varia-
tion is easily seen by the human eye. In other words, because
the green light exhibits higher visibility than the lights of the
other colors, even a small brightness variation thereof is eas-
ily seen by the human eye. As a result, the brightness of one
unit pixel consisting of a red pixel cell, a green pixel cell and
ablue pixel cell can be considered to depend on the brightness
of the green pixel cell. Consequently, in order to improve the
picture quality of the LCD device, it is important to reduce a
brightness difference between green pixels emitting the green
light.

SUMMARY OF THE INVENTION

[0010] Accordingly, the present invention is directed to a
liquid crystal display device that substantially obviates one or
more problems due to limitations and disadvantages of the
related art.

[0011] An advantage of the present invention is to provide
a liquid crystal display device in which green pixels and red
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pixels are supplied with data signals in the same charged
states of corresponding data lines, so that a brightness differ-
ence between the green pixels and a brightness difference
between the red pixels can be reduced, thereby improving the
quality of an image.

[0012] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. These and other advantages of the
invention will be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0013] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, a liquid crystal display device com-
prises: first, second and third data lines arranged in one direc-
tion; a data driver for alternately supplying a data signal of a
first polarity and a data signal of a second polarity to each of
the first, second and third data lines at intervals of two periods,
and supplying the data signal of the first polarity and the data
signal of the second polarity to adjacent ones of the data lines;
first and second gate lines arranged to cross the first to third
data lines; a gate driver for sequentially driving the first and
second gate lines; and first red, first green, first blue, second
red, second green and second blue pixels located between the
first gate line and the second gate line and arranged in order
along the first and second gate lines, wherein the first red pixel
cell is connected to one side of the first data line and the
second gate line, wherein the first green pixel cell is con-
nected to the other side of the first data line and the first gate
line, wherein the first blue pixel cell is connected to one side
of the second data line and the first gate line, wherein the
second red pixel cell is connected to the other side of the
second data line and the second gate line, wherein the second
green pixel cell is connected to one side of the third data line
and the first gate line, wherein the second blue pixel cell is
connected to the other side of the third data line and the
second gate line.

[0014] In another aspect of the present invention, a liquid
crystal display device comprises: first, second and third data
lines arranged in one direction; a data driver for alternately
supplying a data signal of a first polarity and a data signal of
a second polarity to each of the first, second and third data
lines at intervals of two periods, and supplying the data signal
of the first polarity and the data signal of the second polarity
to adjacent ones of the data lines; first and second gate lines
arranged to cross the first to third data lines; a gate driver for
sequentially driving the first and second gate lines; and first
green, first red, first blue, second green, second red and sec-
ond blue pixels located between the first gate line and the
second gate line and arranged in order along the first and
second gate lines, wherein the first green pixel cell is con-
nected to one side of the first data line and the second gate
line, wherein the first red pixel cell is connected to the other
side of the first data line and the first gate line, wherein the first
blue pixel cell is connected to one side of the second data line
and the first gate line, wherein the second green pixel cell is
connected to the other side of the second data line and the
second gate line, wherein the second red pixel cell is con-
nected to one side of the third data line and the first gate line,
wherein the second blue pixel cell is connected to the other
side of the third data line and the second gate line.

[0015] In another aspect of the present invention, a liquid
crystal display device comprises: first, second and third data
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lines arranged in one direction; a data driver for alternately
supplying a data signal of a first polarity and a data signal of
a second polarity to each of the first, second and third data
lines at intervals of two periods, and supplying the data signal
of the first polarity and the data signal of the second polarity
to adjacent ones of the data lines; first and second gate lines
arranged to cross the first to third data lines; a gate driver for
sequentially driving the first and second gate lines; and first
red, first green, first blue, second red, second green and sec-
ond blue pixels located between the first gate line and the
second gate line and arranged in order along the first gate line,
wherein the first red pixel cell is connected to one side of the
first data line and the first gate line, wherein the first green
pixel cell is connected to the other side of the first data line and
the second gate line, wherein the first blue pixel cell is con-
nected to one side of the second data line and the second gate
line, wherein the second red pixel cell is connected to the
other side of the second data line and the first gate line,
wherein the second green pixel cell is connected to one side of
the third data line and the second gate line, wherein the second
blue pixel cell is connected to the other side of the third data
line and the first gate line.

[0016] In another aspect of the present invention, a liquid
crystal display device comprises: first, second and third data
lines arranged in one direction; a data driver for alternately
supplying a data signal of a first polarity and a data signal of
a second polarity to each of the first, second and third data
lines at intervals of two periods, and supplying the data signal
of the first polarity and the data signal of the second polarity
to adjacent ones of the data lines; first and second gate lines
arranged to cross the first to third data lines; a gate driver for
sequentially driving the first and second gate lines; and first
green, first red, first blue, second green, second red and sec-
ond blue pixels located between the first gate line and the
second gate line and arranged in order along the first gate line,
wherein the first green pixel cell is connected to one side of
the first data line and the first gate line, wherein the first red
pixel cell is connected to the other side of the first data line and
the second gate line, wherein the first blue pixel cell is con-
nected to one side of the second data line and the second gate
line, wherein the second green pixel cell is connected to the
other side of the second data line and the first gate line,
wherein the second red pixel cell is connected to one side of
the third data line and the second gate line, wherein the second
blue pixel cell is connected to the other side of the third data
line and the first gate line.

[0017] Ina further aspect of the present invention, a liquid
crystal display device comprises: first, second and third data
lines arranged in one direction; a data driver for alternately
supplying a data signal of a first polarity and a data signal of
a second polarity to each of the first, second and third data
lines at intervals of two periods, and supplying the data signal
of the first polarity and the data signal of the second polarity
to adjacent ones of the data lines; first and second gate lines
arranged to cross the first to third data lines; a gate driver for
sequentially driving the first and second gate lines; and first
blue, first green, first red, second blue, second green and
second red pixels located between the first gate line and the
second gate line and arranged in order along the first and
second gate lines, wherein the first blue pixel cell is connected
to one side of the first data line and the second gate line,
wherein the first green pixel cell is connected to the other side
of the first data line and the first gate line, wherein the first red
pixel cell is connected to one side of the second data line and
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the second gate line, wherein the second blue pixel cell is
connected to the other side of the second data line and the first
gate line, wherein the second green pixel cell is connected to
one side of the third data line and the first gate line, wherein
the second red pixel cell is connected to the other side of the
third data line and the second gate line.

[0018] Ina further aspect of the present invention, a liquid
crystal display device comprises: first, second and third data
lines arranged in one direction; a data driver for alternately
supplying a data signal of a first polarity and a data signal of
a second polarity to each of the first, second and third data
lines at intervals of two periods, and supplying the data signal
of the first polarity and the data signal of the second polarity
to adjacent ones of the data lines; first and second gate lines
arranged to cross the first to third data lines; a gate driver for
sequentially driving the first and second gate lines; and first
blue, first red, first green, second blue, second red and second
green pixels located between the first gate line and the second
gate line and arranged in order along the first and second gate
lines, wherein the first blue pixel cell is connected to one side
of the first data line and the second gate line, wherein the first
red pixel cell is connected to the other side of'the first data line
and the first gate line, wherein the first green pixel cell is
connected to one side of the second data line and the second
gate line, wherein the second blue pixel cell is connected to
the other side of the second data line and the first gate line,
wherein the second red pixel cell is connected to one side of
the third data line and the first gate line, wherein the second
green pixel cell is connected to the other side of the third data
line and the second gate line.

[0019] In another aspect of the present invention, a liquid
crystal display device comprises: first, second and third data
lines arranged in one direction; a data driver for alternately
supplying a data signal of a first polarity and a data signal of
a second polarity to each of the first, second and third data
lines at intervals of two periods, and supplying the data signal
of the first polarity and the data signal of the second polarity
to adjacent ones of the data lines; first and second gate lines
arranged to cross the first to third data lines; a gate driver for
sequentially driving the first and second gate lines; and first
blue, first green, first red, second blue, second green and
second red pixels located between the first gate line and the
second gate line and arranged in order along the first and
second gate lines, wherein the first blue pixel cell is connected
to one side of the first data line and the first gate line, wherein
the first green pixel cell is connected to the other side of the
first data line and the second gate line, wherein the first red
pixel cell is connected to one side of the second data line and
the first gate line, wherein the second blue pixel cell is con-
nected to the other side of the second data line and the second
gate line, wherein the second green pixel cell is connected to
one side of the third data line and the second gate line,
wherein the second red pixel cell is connected to the other side
of the third data line and the first gate line.

[0020] In yet another aspect of the present invention, a
liquid crystal display device comprises: first, second and third
data lines arranged in one direction; a data driver for alter-
nately supplying a data signal of a first polarity and a data
signal ofa second polarity to each of the first, second and third
data lines at intervals of two periods, and supplying the data
signal of the first polarity and the data signal of the second
polarity to adjacent ones of the data lines; first and second
gate lines arranged to cross the first to third data lines; a gate
driver for sequentially driving the first and second gate lines;
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and first blue, first red, first green, second blue, second red and
second green pixels located between the first gate line and the
second gate line and arranged in order along the first and
second gate lines, wherein the first blue pixel cell is connected
to one side of the first data line and the first gate line, wherein
the first green pixel cell is connected to the other side of the
first data line and the second gate line, wherein the first red
pixel cell is connected to one side of the second data line and
the first gate line, wherein the second blue pixel cell is con-
nected to the other side of the second data line and the second
gate line, wherein the second green pixel cell is connected to
one side of the third data line and the second gate line,
wherein the second red pixel cell is connected to the other side
of the third data line and the first gate line.

[0021] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.

[0023] In the drawings:

[0024] FIG.1is agraphshowing visibilities based on wave-
lengths of light;

[0025] FIG.2is a schematic view of a liquid crystal display

device according to a first embodiment of the present inven-
tion;

[0026] FIG. 3 is an enlarged view of a block A in FIG. 2;
[0027] FIG. 4is a timing diagram of gate signals and data
signals supplied to pixels in FIG. 3;

[0028] FIG.5is aschematic view of a liquid crystal display
device according to a second embodiment of the present
invention;

[0029] FIG. 6 is an enlarged view of a block B in FIG. 5;
[0030] FIG. 7 is a timing diagram of gate signals and data
signals supplied to pixels in FIG. 6;

[0031] FIG. 8 is another timing diagram of the gate signals
and data signals supplied to the pixels in FIG. 6;

[0032] FIG. 9is a schematic view of a unit pixel array of a
liquid crystal display device according to a third embodiment
of the present invention; and

[0033] FIG. 10 is a schematic view of a unit pixel array of
a liquid crystal display device according to a fourth embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0034] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers will be used throughout the draw-
ings to refer to the same or like parts.

[0035] FIG. 2is a schematic view of a liquid crystal display
(LCD) device according to a first embodiment of the present
invention.

[0036] The LCD device according to the first embodiment
of the present invention includes, as shown in FIG. 2, aliquid
crystal panel 400 having a plurality of pixel rows HL1, HL.2,
HL3,HL4, ..., HLK, a plurality of data lines DL1 to DLn
arranged to cross the pixel rows HL1 to HLK, a plurality of
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first pixels PXL1 formed respectively in the pixel rows HL1
to HLK to be located respectively at the left sides of the data
lines DL1 to DLn, and connected respectively to the left sides
of the data lines DL 1 to DLn, a plurality of second pixels
PXL2 formed respectively in the pixel rows HLL1 to HLK to
be located respectively at the right sides of the data lines DL1
to DLn, and connected respectively to the right sides of the
data lines DL1 to DLn, a plurality of gate lines A GL1, GL3,
..., GLm-1 formed respectively at the tops of the pixel rows
HL1 to HLK, a plurality of gate lines B GL2,GL4, . .., GLm
formed respectively at the bottoms of the pixel rows HL1 to
HLK, a gate driver GD for driving the gate lines A and B GL1
to GLm, and a data driver DD for driving the data lines DL1
to DLn.

[0037] Each of the pixels PXL1 and PXL2 includes a thin
film transistor (TFT) turned on in response to a gate signal
from a corresponding gate line for switching a data signal
from a corresponding data line, and a pixel electrode for
receiving the data signal from the TFT and displaying an
image corresponding to the received data signal.

[0038] The pixels in each pixel row are repeatedly arranged
in the order of a red pixel cell, a green pixel cell and a blue
pixel cell.

[0039] The gate lines A GL1, GL.3, GLm-1 mean odd gate
lines, and the gate lines B GL2, GL4, GLm mean even gate
lines. These gate lines GL1 to GLm are driven in order from
the top gate line to the bottom gate line. To this end, the gate
driver GD sequentially outputs gate signals and sequentially
supplies the outputted gate signals to the first to mth gate lines
GL1 to GLm. As a result, in a period of one frame, the first
gate line GL1 is driven first of all and the mth gate line GLm
is driven last of all.

[0040] A data signal is supplied to each of the data lines
DL1 to DLn whenever each of the gate lines GLL1 to GLm is
driven. At this time, a positive data signal and a negative data
signal are alternately supplied to each ofthe data lines DL1 to
DLn during an interval of two horizontal periods. That is, a
positive data signal is supplied to one data line for two hori-
zontal periods, and a negative data signal is then supplied to
that data line for the following two horizontal periods. Also,
data signals of different polarities are supplied to adjacent
data lines in the same period.

[0041] Ablock A represents one unit pixel array. The liquid
crystal panel 400 of the first embodiment of the present inven-
tion has a plurality of unit pixel arrays formed in matrix form.
[0042] FIG. 3 is an enlarged view of the block A in FIG. 2,
and FIG. 4 is a timing diagram of gate signals and data signals
supplied to pixels in FIG. 3.

[0043] As shown in FIG. 3, the unit pixel array includes
first, second and third data lines DL.1, DL.2 and DL3 arranged
in one direction, first, second, third and fourth gate lines GL1,
GL2, GL3 and GL4 arranged to cross the first to third data
lines DL1 to DL3, first red, first green, first blue, second red,
second green and second blue pixels R1, G1,B1, R2, G2 and
B2 located between the first gate line GI.1 and the second gate
line GL.2 and arranged in order along the first gate line GL1,
and third red, third green, third blue, fourth red, fourth green
and fourth blue pixels R3, G3, B3, R4, G4 and B4 located
between the third gate line GL3 and the fourth gate line G1.4
and arranged in order along the third gate line GL3.

[0044] The first red pixel cell R1 is connected to one side of
the first data line DL1 and the second gate line GL2.

[0045] Thefirst green pixel cell G1 is connected to the other
side of the first data line DL1 and the first gate line GL1.
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[0046] The first blue pixel cell B1 is connected to one side
of the second data line DL2 and the first gate line GL1.
[0047] The second red pixel cell R2 is connected to the
other side of the second data line DL2 and the second gate line
GL2.

[0048] The second green pixel cell G2 is connected to one
side of the third data line DL3 and the first gate line GL1.
[0049] The second blue pixel cell B2 is connected to the
other side of the third data line DL3 and the second gate line
GL2.

[0050] The third red pixel cell R3 is connected to one side
of the first data line DL1 and the fourth gate line GL4.
[0051] The third green pixel cell G3 is connected to the
other side of the first data line DL1 and the third gate line
GL3.

[0052] The third blue pixel cell B3 is connected to one side
of the second data line DL2 and the third gate line GL3.
[0053] The fourth red pixel cell R4 is connected to the other
side ofthe second data line DI.2 and the fourth gate line GL.4.
[0054] The fourth green pixel cell G4 is connected to one
side of the third data line DL3 and the third gate line GL.3.
[0055] The fourth blue pixel cell B4 is connected to the
other side of the third data line DL3 and the fourth gate line
GLA.

[0056] Here, the pixels connected to the first data line DL1
are driven in the order of the first green pixel cell G1, first red
pixel cell R1, third green pixel cell G3 and third red pixel cell
R3.

[0057] Thepixels connected to the second data line DL.2 are
driven in the order of the first blue pixel cell B1, second red
pixel cell R2, third blue pixel cell B3 and fourth red pixel cell
R4.

[0058] The pixels connected to the third data line DL3 are
driven in the order of the second green pixel cell G2, second
blue pixel cell B2, fourth green pixel cell G4 and fourth blue
pixel cell B4.

[0059] Positive, positive, negative and negative data signals
Datal are sequentially supplied to the first data line DL1 for
first to fourth periods T1 to T4.

[0060] Negative, negative, positive and positive data sig-
nals Data2 are sequentially supplied to the second data line
DL2 for the first to fourth periods T1 to T4.

[0061] Positive, positive, negative and negative data signals
Data3 are sequentially supplied to the third data line DL3 for
the first to fourth periods T1 to T4.

[0062] A description will hereinafter be given of an opera-
tion for the first period Ti in an arbitrary frame period.
[0063] In the first period T1 , a first gate signal GS1 is
outputted and supplied to the first gate line GL.1. As a result,
the first green pixel cell G1, first blue pixel cell B1 and second
green pixel cell G2 connected to the first gate line GL1 are
driven at the same time.

[0064] Inthisfirstperiod T1, a positive data signal Datal is
charged on the first data line DL1, a negative data signal
Data2 is charged on the second data line DIL2, and a positive
data signal Data3 is charged on the third data line DL3.
[0065] Accordingly, in this first period T1, the first green
pixel cell G1 is supplied with the positive data signal Datal
charged on the first data line DL1 to display an image, the first
blue pixel cell B1 is supplied with the negative data signal
Data2 charged on the second data line DL2 to display an
image, and the second green pixel cell G2 is supplied with the
positive data signal Data3 charged on the third data line DL3
to display an image.
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[0066] Here, in an mth period Tm immediately preceding
the first period T1. namely, a last one of periods included in a
frame period immediately preceding the arbitrary frame
period, the first data line DL1 was charged with a negative
data signal Datal, the second data line DL.2 was charged with
a positive data signal Data2, and the third data line DL3 was
charged with a negative data signal Data3.

[0067] As a result, in the first period T1, the first data line
DL1 is charged from the negative data signal Datal to the
positive data signal Datal, the second data line DL2 is
charged from the positive data signal Data2 to the negative
data signal Data2, and the third data line DL3 is charged from
the negative data signal Data3 to the positive data signal
Data3.

[0068] This first period T1 is a time for which a data signal
Datal corresponding to the first green pixel cell G1, a data
signal Data2 corresponding to the first blue pixel cell B1, and
a data signal Data3 corresponding to the second green pixel
cell G2 are supplied to the first, second and third data lines
DL1, DL2 and DL3, respectively. The first green pixel cell G1
and the second green pixel cell G2 are supplied with the data
signals Datal and Data3 in the same charged states.

[0069] That is, the data signal Datal supplied to the first
data line DL1 in the first period T1 in which the first green
pixel cell G1 is supplied with the data signal Datal has an
opposite polarity to that of the data signal Datal supplied to
the first data line DL1 in a period immediately preceding this
first period T1, namely, the mth period Tm. Also, the data
signal Data3 supplied to the third data line DL3 in the first
period T1 in which the second green pixel cell G2 is supplied
with the data signal Data3 has an opposite polarity to that of
the data signal Data3 supplied to the third data line DL3 in the
mth period Tm.

[0070] Therefore, provided that the data signals Datal and
Data3 of the same gray scale are supplied to the first and third
data lines DL.1 and DL3 in the first period T1, the first green
pixel cell G1 and the second green pixel cell G2 will display
images of the same brightness.

[0071] Next, a description will be given of an operation for
the second period T2 in the arbitrary frame period.

[0072] Inthe second period T2, a second gate signal GS2 is
outputted and supplied to the second gate line GL2. As a
result, the first red pixel cell R1, second red pixel cell R2 and
second blue pixel cell B2 connected to the second gate line
GL2 are driven at the same time.

[0073] Inthissecondperiod T2, apositive data signal Datal
is charged on the first data line DL1, a negative data signal
Data2 is charged on the second data line DL.2, and a positive
data signal Data3 is charged on the third data line DL3. That
is, the data signals Datal, Data2 and Data3 supplied respec-
tively to the data lines DL1 to DL3 in the first period T1 are the
same in polarity as the data signals Datal, Data2 and Data3
supplied respectively to the data lines DL1 to DL3 in the
second period T2, respectively.

[0074] Thus, in this second period T2, the first red pixel cell
R1 is supplied with the positive data signal Datal charged on
the first data line DL1 to display an image, the second red
pixel cell R2 is supplied with the negative data signal Data2
charged on the second data line DL2 to display an image, and
the second blue pixel cell B2 is supplied with the positive data
signal Data3 charged on the third data line DL3 to display an
image.

[0075] Here, in a period immediately preceding the second
period T2, namely, the first period T1, the first data line D11
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was charged with a positive data signal Datal, the second data
line DL.2 was charged with a negative data signal Data2, and
the third data line DL.3 was charged with a positive data signal
Data3.

[0076] As aresult, inthe second period T2, the first data line
DL1 is charged from the positive data signal Datal to the
positive data signal Datal, the second data line DL2 is
charged from the negative data signal Data2 to the negative
data signal Data2, and the third data line DL3 is charged from
the positive data signal Data3 to the positive data signal
Data3.

[0077] This second period T2 is a time for which a data
signal Datal corresponding to the firstred pixel cell R1, a data
signal Data2 corresponding to the second red pixel cell R2,
and a data signal Data3 corresponding to the second blue
pixel cell B2 are supplied to the first, second and third data
lines D1, DL2 and DL3, respectively. The first red pixel cell
R1 and the second red pixel cell R2 are supplied with the data
signals Datal and Data2 in the same charged states.

[0078] That is, the data signal Datal supplied to the first
data line DL1 in the second period T2 in which the first red
pixel cell R1 is supplied with the data signal Datal has the
same polarity as that of the data signal Datal supplied to the
first data line DL1 in a period immediately preceding this
second period T2, namely, the first period T1. Also, the data
signal Data2 supplied to the second data line DL2 in the
second period T2 in which the second red pixel cell R2 is
supplied with the data signal Data2 has the same polarity as
that of the data signal Data2 supplied to the second data line
DL2 in the first period T1.

[0079] Therefore, provided that the data signals Datal and
Data2 of the same gray scale are supplied to the first and
second data lines DL1 and DI.2 in the second period T2, the
first red pixel cell R1 and the second red pixel cell R2 will
display images of the same brightness.

[0080] Next, a description will be given of an operation for
the third period T3 in the arbitrary frame period.

[0081] In the third period T3, a third gate signal GS3 is
outputted and supplied to the third gate line GL3. As a result,
the third green pixel cell G3, third blue pixel cell B3 and
fourth green pixel cell G4 connected to the third gate line GL.3
are driven at the same time.

[0082] In this third period T3, a negative data signal Datal
is charged on the first data line DL1, a positive data signal
Data2 is charged on the second data line DL2, and a negative
data signal Data3 is charged on the third data line DL3. That
is, the data signals Datal, Data2 and Data3 supplied respec-
tively to the data lines DL1 to DL3 in the third period T3 are
opposite in polarity to the data signals Datal, Data2 and
Data3 supplied respectively to the data lines DL1 to DL3 in
the second period T2, respectively.

[0083] Accordingly, in this third period T3, the third green
pixel cell G3 is supplied with the negative data signal Datal
charged on the first data line DL1 to display an image, the
third blue pixel cell B3 is supplied with the positive data
signal Data2 charged on the second data line DL2 to display
an image, and the fourth green pixel cell G4 is supplied with
the negative data signal Data3 charged on the third data line
DL3 to display an image.

[0084] Here, in a period immediately preceding the third
period T3, namely, the second period T2, the first data line
DL1 was charged with a positive data signal Datal, the sec-

Mar. 24, 2011

ond data line DI.2 was charged with a negative data signal
Data2, and the third data line DL3 was charged with a positive
data signal Data3.

[0085] As a result, in the third period T3, the first data line
DL1 is charged from the positive data signal Datal to the
negative data signal Datal, the second data line DL.2 is
charged from the negative data signal Data2 to the positive
data signal Data2, and the third data line DL3 is charged from
the positive data signal Data3 to the negative data signal
Data3.

[0086] This third period T3 is a time for which a data signal
Datal corresponding to the third green pixel cell G3, a data
signal Data2 corresponding to the third blue pixel cell B3, and
a data signal Data3 corresponding to the fourth green pixel
cell G4 are supplied to the first, second and third data lines
DL1, DL2 and DL3. respectively. The third green pixel cell
G3 and the fourth green pixel cell G4 are supplied with the
data signals Datal and Data3 in the same charged states.
[0087] That is, the data signal Datal supplied to the first
data line DL1 in the third period T3 in which the third green
pixel cell G3 is supplied with the data signal Datal has an
opposite polarity to that of the data signal Datal supplied to
the first data line DL1 in a period immediately preceding this
third period T3, namely, the second period T2. Also, the data
signal Data3 supplied to the third data line DL3 in the third
period T3 in which the fourth green pixel cell G4 is supplied
with the data signal Data3 has an opposite polarity to that of
the data signal Data3 supplied to the third data line DL3 in the
second period T2.

[0088] Accordingly, provided that the data signals Datal
and Data3 of the same gray scale are supplied to the first and
third data lines DL1 and DL3 in the third period T3, the third
green pixel cell G3 and the fourth green pixel cell G4 will
display images of the same brightness.

[0089] Next, a description will be given of an operation for
the fourth period T4 in the arbitrary frame period.

[0090] In the fourth period T4, a fourth gate signal GS4 is
outputted and supplied to the fourth gate line GI.4. As a result,
the third red pixel cell R3, fourth red pixel cell R4 and fourth
blue pixel cell B4 connected to the fourth gate line G4 are
driven at the same time.

[0091] Inthis fourth period T4, a negative data signal Datal
is charged on the first data line DL1, a positive data signal
Data2 is charged on the second data line DL2, and a negative
data signal Data3 is charged on the third data line DL3. That
is, the data signals Datal, Data2 and Data3 supplied respec-
tively to the data lines DL1 to DL3 in the fourth period T4 are
the same in polarity as the data signals Datal, Data2 and
Data3 supplied respectively to the data lines DL1 to DL3 in
the third period T3, respectively.

[0092] Thus, in this fourth period T4, the third red pixel cell
R3 is supplied with the negative data signal Datal charged on
the first data line DL1 to display an image, the fourth red pixel
cell R4 is supplied with the positive data signal Data2 charged
on the second data line DL2 to display an image, and the
fourth blue pixel cell B4 is supplied with the negative data
signal Data3 charged on the third data line DL3 to display an
image.

[0093] Here, in a period immediately preceding the fourth
period T4, namely, the third period T3, the first data line DL1
was charged with a negative data signal Datal, the second
data line DL.2 was charged with a positive data signal Data2,
and the third data line DL3 was charged with a negative data
signal Data3.
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[0094] As aresult, in the fourth period T4, the first data line
DL1 is charged from the negative data signal Datal to the
negative data signal Datal, the second data line DL2 is
charged from the positive data signal Data2 to the positive
data signal Data2, and the third data line DL3 is charged from
the negative data signal Data3 to the negative data signal
Data3.

[0095] This fourth period T4 is a time for which a data
signal Datal corresponding to the third red pixel cell R3, a
data signal Data2 corresponding to the fourth red pixel cell
R4, and a data signal Data3 corresponding to the fourth blue
pixel cell B4 are supplied to the first, second and third data
lines DL1, DL2 and DL3, respectively. The third red pixel cell
R3 and the fourth red pixel cell R4 are supplied with the data
signals Datal and Data2 in the same charged states.

[0096] That is, the data signal Datal supplied to the first
data line DL1 in the fourth period T4 in which the third red
pixel cell R3 is supplied with the data signal Datal has the
same polarity as that of the data signal Datal supplied to the
first data line DL1 in a period immediately preceding this
fourth period T4, namely, the third period T3. Also, the data
signal Data2 supplied to the second data line DL2 in the
fourth period T4 in which the fourth red pixel cell R4 is
supplied with the data signal Data2 has the same polarity as
that of the data signal Data2 supplied to the second data line
DL2 in the third period T3.

[0097] Therefore, provided that the data signals Datal and
Data2 of the same gray scale are supplied to the first and
second data lines DL1 and DL2 in the fourth period T4, the
third red pixel cell R3 and the fourth red pixel cell R4 will
display images of the same brightness.

[0098] In this manner, the green pixels G1, G2 and G3 and
the red pixels R1, R2 and R3 are supplied with data signals in
the same charged states of the corresponding data lines DLL1
to DL3.

[0099] Also, each of all green pixels G1, G2 and G3 is
always supplied with a data signal having a polarity opposite
to that of a data signal applied to the corresponding data line
in the immediately preceding period, to display an image.
[0100] In addition, each of all red pixels R1, R2 and R3 is
always supplied with a data signal having the same polarity as
that of a data signal applied to the corresponding data line in
the immediately preceding period, to display an image.
[0101] Ontheother hand, the blue pixels B1, B2 and B3 are
supplied with data signals in different charged states of the
corresponding data lines DL2 to DL3.

[0102] For example, in the third period T3, the third blue
pixel cell B3 is supplied with a data signal Data2 having a
polarity opposite to that of a data signal Data2 applied to the
second data line DL2 in the immediately preceding period, to
display an image. Also, in the fourth period T4, the fourth blue
pixel cell B4 is supplied with a data signal Data3 having the
same polarity as that of'a data signal Data3 applied to the third
data line DL3 in the immediately preceding period, to display
an image. As a result, even though the data signals Data2 and
Data3 of the same gray scale are supplied in the third and
fourth periods T3 and T4, there may be a brightness differ-
ence between the blue pixels. However, as stated previously,
each of the blue pixels B1, B2 and B3 emits a blue light of low
visibility, so that a brightness difference among the blue pix-
els B1, B2 and B3 s little seen by the human eye.

[0103] Meanwhile, the unit pixel array of the block A may
be divided into a first unit pixel array including the first red
pixel cell R1, first green pixel cell G1, first blue pixel cell Bl,
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second red pixel cell R2, second green pixel cell G2 and
second blue pixel cell B2, and a second unit pixel array
including the third red pixel cell R3, third green pixel cell G3,
third blue pixel cell B3, fourth red pixel cell R4, fourth green
pixel cell G4 and fourth blue pixel cell B4. These first and
second unit pixel arrays have the same structure. Therefore,
the liquid crystal panel 400 of the first embodiment of the
present invention may be considered to have aplurality of first
unit pixel arrays formed in a matrix form.

[0104] On the other hand, in the first embodiment of the
present invention, the position of the firstred pixel cell R1 and
the position of the first green pixel cell GI may be changed to
each other. That is, the first red pixel cell R1 may be located
at the seat of the first green pixel cell G1, and the first green
pixel cell G1 may be located at the seat of the first red pixel
cell R1. In other words, the seat of the first red pixel cell R1
and the seat of the first green pixel cell G1 may be changed to
each other.

[0105] Of course, for the aforementioned change in the
pixel cell positions, it is necessary to change the seat of the
second red pixel cell R2 and the seat of the second green pixel
cell G2 to each other, the seat of the third red pixel cell R3 and
the seat of the third green pixel cell G3 to each other, and the
seat of the fourth red pixel cell R4 and the seat of the fourth
green pixel cell G4 to each other.

[0106] Next,an LCD device according to a second embodi-
ment of the present invention will be described in detail.
[0107] FIG. 5 is a schematic view of the LCD device
according to the second embodiment of the present invention.
[0108] The LCD device according to the second embodi-
ment of the present invention is substantially the same in
configuration as the LCD device according to the first
embodiment as stated above, with the exception that connec-
tions between pixels and gate lines are made in a different
manner.

[0109] A block B represents one unit pixel array. A liquid
crystal panel 400 of the second embodiment of the present
invention has a plurality of unit pixel arrays formed in matrix
form.

[0110] FIG. 6 is an enlarged view of the block B in FIG. 5,
and FIG. 7 is a timing diagram of gate signals and data signals
supplied to pixels in FIG. 6.

[0111] As shown in FIG. 6, the unit pixel array includes
first, second and third data lines DL1, DL2 and DL3 arranged
in one direction, first, second, third and fourth gate lines GL1,
GL2, GL3 and GL4 arranged to cross the first to third data
lines DL1 to DL3, first red, first green, first blue, second red,
second green and second blue pixels R1, G1, B1, R2, G2 and
B2 located between the first gate line GL1 and the second gate
line GL.2 and arranged in order along the first gate line GL1,
and third red, third green, third blue, fourth red, fourth green
and fourth blue pixels R3, G3, B3, R4, G4 and B4 located
between the third gate line GL3 and the fourth gate line GL.4
and arranged in order along the third gate line GL3.

[0112] The first red pixel cell R1 is connected to one side of
the first data line DL1 and the first gate line GL1.

[0113] The first green pixel cell GI is connected to the other
side of the first data line DL1 and the second gate line GL2.
[0114] The first blue pixel cell B1 is connected to one side
of the second data line DL2 and the second gate line GL.2.
[0115] The second red pixel cell R2 is connected to the
other side of the second data line DL.2 and the first gate line
GL1.
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[0116] The second green pixel cell G2 is connected to one
side of the third data line D13 and the second gate line GL.2.
[0117] The second blue pixel cell B2 is connected to the
other side of the third data line DL3 and the first gate line
GL1.

[0118] The third red pixel cell R3 is connected to one side
of the first data line DL1 and the third gate line GL3.

[0119] The third green pixel cell G3 is connected to the
other side of the first data line DL1 and the fourth gate line
GL4.

[0120] The third blue pixel cell B3 is connected to one side
of the second data line DL2 and the fourth gate line GL4.
[0121] The fourth red pixel cell R4 is connected to the other
side of the second data line DL2 and the third gate line GL3.
[0122] The fourth green pixel cell G4 is connected to one
side of the third data line DL3 and the fourth gate line GL4.
[0123] The fourth blue pixel cell B4 is connected to the
other side of the third data line DL3 and the third gate line
GL3.

[0124] Here, the pixels connected to the first data line DLL1
are driven in the order of the first red pixel cell R1, first green
pixel cell G1, third red pixel cell R3 and third green pixel cell
G3.

[0125] Thepixels connected to the second data line DL2 are
driven in the order of the second red pixel cell R2, first blue
pixel cell B1, fourth red pixel cell R4 and third blue pixel cell
B3.

[0126] The pixels connected to the third data line DL3 are
driven in the order of the second blue pixel cell B2, second
green pixel cell G2, fourth blue pixel cell B4 and fourth green
pixel cell G4.

[0127] The operation of the LCD device with the above-
stated configuration according to the second embodiment of
the present invention will hereinafter be described.

[0128] A description will hereinafter be given of an opera-
tion for a first period T1 in an arbitrary frame period.

[0129] In the first period T1, a first gate signal GS1 is
outputted and supplied to the first gate line GL1. As a result,
the first red pixel cell R1, second red pixel cell R2 and second
blue pixel cell B2 connected to the first gate line GL1 are
driven at the same time.

[0130] Inthis first period T1, a positive data signal Datal is
charged on the first data line DL1, a negative data signal
Data2 is charged on the second data line DL.2, and a positive
data signal Data3 is charged on the third data line DL3.
[0131] Hence, in this first period T1, the first red pixel cell
R1 is supplied with the positive data signal Datal charged on
the first data line DL1 to display an image, the second red
pixel cell R2 is supplied with the negative data signal Data2
charged on the second data line DL2 to display an image, and
the second blue pixel cell B2 is supplied with the positive data
signal Data3 charged on the third data line DL3 to display an
image.

[0132] Here, in a period immediately preceding the first
period T1, namely, an mth period Tm included in a frame
period immediately preceding the arbitrary frame period, the
first data line DL1 was charged with a negative data signal
Datal, the second data line DL2 was charged with a positive
data signal Data2, and the third data line DL3 was charged
with a negative data signal Data3.

[0133] As aresult, in the first period T1, the first data line
DL1 is charged from the negative data signal Datal to the
positive data signal Datal, the second data line DL2 is
charged from the positive data signal Data2 to the negative
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data signal Data2, and the third data line DL3 is charged from
the negative data signal Data3 to the positive data signal
Data3.

[0134] This first period T1 is a time for which a data signal
Datal corresponding to the first red pixel cell R1, a data signal
Data2 corresponding to the second red pixel cell R2, and a
data signal Data3 corresponding to the second blue pixel cell
B2 are supplied to the first, second and third data lines DL.1,
DL2 and DL3, respectively. The first red pixel cell R1 and the
second red pixel cell R2 are supplied with the data signals
Datal and Data2 in the same charged states.

[0135] That is, the data signal Datal supplied to the first
data line DL1 in the first period T1 in which the first red pixel
cell R1 is supplied with the data signal Datal has an opposite
polarity to that of the data signal Datal supplied to the first
data line DL1 in a period immediately preceding this first
period T1 , namely, the mth period Tm. Also, the data signal
Data2 supplied to the second data line DL2 in the first period
T1 in which the second red pixel cell R2 is supplied with the
data signal Data2 has an opposite polarity to that of the data
signal Data2 supplied to the second data line DL2 in the mth
period Tm.

[0136] Therefore, provided that the data signals Datal and
Data2 of the same gray scale are supplied to the first and
second data lines DL1 and DL.2 in the first period T1, the first
red pixel cell R1 and the second red pixel cell R2 will display
images of the same brightness.

[0137] Next, a description will be given of an operation for
a second period T2 in the arbitrary frame period.

[0138] Inthe second period T2, a second gate signal GS2 is
outputted and supplied to the second gate line GL2. As a
result, the first green pixel cell G1, first blue pixel cell B1 and
second green pixel cell G2 connected to the second gate line
GL2 are driven at the same time.

[0139] Inthissecondperiod T2, apositive data signal Datal
is charged on the first data line DL1, a negative data signal
Data2 is charged on the second data line DL.2, and a positive
data signal Data3 is charged on the third data line DL3. That
is, the data signals Datal, Data2 and Data3 supplied respec-
tively to the data lines DL1 to DL3 in the first period T1 are the
same in polarity as the data signals Datal, Data2 and Data3
supplied respectively to the data lines DL1 to DL3 in the
second period T2, respectively.

[0140] Thus, in this second period T2, the first green pixel
cell G1 is supplied with the positive data signal Datal charged
on the first data line DL1 to display an image, the first blue
pixel cell B1 is supplied with the negative data signal Data2
charged on the second data line DL2 to display an image, and
the second green pixel cell G2 is supplied with the positive
data signal Data3 charged on the third data line DL3 to dis-
play an image.

[0141] Here, in a period immediately preceding the second
period T2, namely, the first period T1, the first data line D11
was charged with a positive data signal Datal, the second data
line DL.2 was charged with a negative data signal Data2, and
the third data line DL.3 was charged witha positive data signal
Data3.

[0142] Asaresult, inthe second period T2, the first data line
DL1 is charged from the positive data signal Datal to the
positive data signal Datal, the second data line DL2 is
charged from the negative data signal Data2 to the negative
data signal Data2, and the third data line DL3 is charged from
the positive data signal Data3 to the positive data signal
Data3.
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[0143] This second period T2 is a time for which a data
signal Datal corresponding to the first green pixel cell G1, a
data signal Data2 corresponding to the first blue pixel cell B1,
and a data signal Data3 corresponding to the second green
pixel cell G2 are supplied to the first, second and third data
lines DL1, DL2 and DL3, respectively. The first green pixel
cell G1 and the second green pixel cell G2 are supplied with
the data signals Datal and Data3 in the same charged states.
[0144] That is, the data signal Datal supplied to the first
data line D1 in the second period T2 in which the first green
pixel cell G1 is supplied with the data signal Datal has the
same polarity as that of the data signal Datal supplied to the
first data line DL1 in a period immediately preceding this
second period T2, namely, the first period T1. Also, the data
signal Data3 supplied to the third data line DL3 in the second
period T2 in which the second green pixel cell G2 is supplied
with the data signal Data3 has the same polarity as that of the
data signal Data3 supplied to the third data line DL3 in the
first period T1.

[0145] Therefore, provided that the data signals Datal and
Data3 of the same gray scale are supplied to the first and third
data lines DL1 and DL3 in the second period T2, the first
green pixel cell G1 and the second green pixel cell G2 will
display images of the same brightness.

[0146] Next, a description will be given of an operation for
a third period T3 in the arbitrary frame period.

[0147] In the third period T3, a third gate signal GS3 is
outputted and supplied to the third gate line GL3. As a result,
the third red pixel cell R3, fourth red pixel cell R4 and fourth
blue pixel cell B4 connected to the third gate line GL3 are
driven at the same time.

[0148] In this third period T3, a negative data signal Datal
is charged on the first data line DL1, a positive data signal
Data2 is charged on the second data line DL2, and a negative
data signal Data3 is charged on the third data line DL3. That
is, the data signals Datal, Data2 and Data3 supplied respec-
tively to the data lines DL1 to DL3 in the third period T3 are
opposite in polarity to the data signals Datal, Data2 and
Data3 supplied respectively to the data lines DL1 to DL3 in
the second period T2, respectively.

[0149] Accordingly, in this third period T3, the third red
pixel cell R3 is supplied with the negative data signal Datal
charged on the first data line DL1 to display an image, the
fourth red pixel cell R4 is supplied with the positive data
signal Data2 charged on the second data line DL2 to display
animage, and the fourth blue pixel cell B4 is supplied with the
negative data signal Data3 charged on the third data line DL3
to display an image.

[0150] Here, in a period immediately preceding the third
period T3, namely, the second period T2, the first data line
DL1 was charged with a positive data signal Datal, the sec-
ond data line DL.2 was charged with a negative data signal
Data2, and the third data line DL3 was charged with apositive
data signal Data3.

[0151] As aresult, in the third period T3, the first data line
DL1 is charged from the positive data signal Datal to the
negative data signal Datal, the second data line DL2 is
charged from the negative data signal Data2 to the positive
data signal Data2, and the third data line DL3 is charged from
the positive data signal Data3 to the negative data signal
Data3.

[0152] This third period T3 is a time for which a data signal
Datal corresponding to the third red pixel cell R3, a data
signal Data2 corresponding to the fourth red pixel cell R4,
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and a data signal Data3 corresponding to the fourth blue pixel
cell B4 are supplied to the first, second and third data lines
DL1, DL2 and DL3, respectively. The third red pixel cell R3
and the fourth red pixel cell R4 are supplied with the data
signals Datal and Data2 in the same charged states.

[0153] That is, the data signal Datal supplied to the first
data line DL1 in the third period T3 in which the third red
pixel cell R3 is supplied with the data signal Datal has an
opposite polarity to that of the data signal Datal supplied to
the first data line DL1 in a period immediately preceding this
third period T3, namely, the second period T2. Also, the data
signal Data2 supplied to the second data line DL2 in the third
period T3 in which the fourth red pixel cell R4 is supplied
with the data signal Data2 has an opposite polarity to that of
the data signal Data2 supplied to the second data line DL2 in
the second period T2.

[0154] Accordingly, provided that the data signals Datal
and Data2 of the same gray scale are supplied to the first and
second data lines DL1 and DL2 in the third period T3, the
third red pixel cell R3 and the fourth red pixel cell R4 will
display images of the same brightness.

[0155] Next, a description will be given of an operation for
a fourth period T4 in the arbitrary frame period.

[0156] In the fourth period T4, a fourth gate signal GS4 is
outputted and supplied to the fourth gate line GL4. As a result,
the third green pixel cell G3, third blue pixel cell B3 and
fourth green pixel cell G4 connected to the fourth gate line
GL4 are driven at the same time.

[0157] Inthis fourth period T4, a negative data signal Datal
is charged on the first data line DL1, a positive data signal
Data2 is charged on the second data line DL2, and a negative
data signal Data3 is charged on the third data line DL3. That
is, the data signals Datal, Data2 and Data3 supplied respec-
tively to the data lines DL1 to DL3 in the fourth period T4 are
the same in polarity as the data signals Datal, Data2 and
Data3 supplied respectively to the data lines DL1 to DL3 in
the third period T3, respectively.

[0158] Thus, in this fourth period T4, the third green pixel
cell G3 is supplied with the negative data signal Datal
charged on the first data line DL1 to display an image, the
third blue pixel cell B3 is supplied with the positive data
signal Data2 charged on the second data line DL2 to display
an image, and the fourth green pixel cell G4 is supplied with
the negative data signal Data3 charged on the third data line
DL3 to display an image.

[0159] Here, in a period immediately preceding the fourth
period T4, namely, the third period T3, the first data line DL1
was charged with a negative data signal Datal, the second
data line DL.2 was charged with a positive data signal Data2,
and the third data line DL3 was charged with a negative data
signal Data3.

[0160] As aresult,inthe fourth period T4, the first data line
DL1 is charged from the negative data signal Datal to the
negative data signal Datal, the second data line DL2 is
charged from the positive data signal Data2 to the positive
data signal Data2, and the third data line DL3 is charged from
the negative data signal Data3 to the negative data signal
Data3.

[0161] This fourth period T4 is a time for which a data
signal Datal corresponding to the third green pixel cell G3, a
data signal Data2 corresponding to the third blue pixel cell
B3, and a data signal Data3 corresponding to the fourth green
pixel cell G4 are supplied to the first, second and third data
lines DL.1, DL2 and DL3, respectively. The third green pixel



US 2011/0069057 A1l

cell G3 and the fourth green pixel cell G4 are supplied with
the data signals Datal and Data3 in the same charged states.
[0162] That is, the data signal Datal supplied to the first
data line DL1 in the fourth period T4 in which the third green
pixel cell G3 is supplied with the data signal Datal has the
same polarity as that of the data signal Datal supplied to the
first data line DL1 in a period immediately preceding this
fourth period T4, namely, the third period T3. Also, the data
signal Data3 supplied to the third data line DL3 in the fourth
period T4 in which the fourth green pixel cell G4 is supplied
with the data signal Data3 has the same polarity as that of the
data signal Data3 supplied to the third data line DL3 in the
third period T3.

[0163] Therefore, provided that the data signals Datal and
Data3 of the same gray scale are supplied to the first and third
data lines DL1 and DL3 in the fourth period T4, the third
green pixel cell G3 and the fourth green pixel cell G4 will
display images of the same brightness.

[0164] In this manner, the green pixels G1, G2 and G3 and
the red pixels R1, R2 and R3 are supplied with data signals in
the same charged states of the corresponding data lines.
[0165] Meanwhile, the unit pixel array of the block B may
be divided into a first unit pixel array including the first red
pixel cell R1, first green pixel cell G1, first blue pixel cell B1,
second red pixel cell R2, second green pixel cell G2 and
second blue pixel cell B2, and a second unit pixel array
including the third red pixel cell R3, third green pixel cell G3,
third blue pixel cell B3, fourth red pixel cell R4, fourth green
pixel cell G4 and fourth blue pixel cell B4. These first and
second unit pixel arrays have the same structures. Therefore,
the liquid crystal panel 400 of the second embodiment of the
present invention may be considered to have a plurality of first
unit pixel arrays formed in matrix form.

[0166] On the other hand, in the second embodiment of the
present invention, the position of the firstred pixel cell R1 and
the position of the first green pixel cell G1 may be changed to
each other. That is, the first red pixel cell R1 may be located
at the seat of the first green pixel cell G1, and the first green
pixel cell G1 may be located at the seat of the first red pixel
cell R1. In other words, the seat of the first red pixel cell R1
and the seat of the first green pixel cell G1 may be changed to
each other.

[0167] Of course, for the aforementioned change in the
pixel cell positions, it is necessary to change the seat of the
second red pixel cell R2 and the seat of the second green pixel
cell G2 to each other, the seat of the third red pixel cell R3 and
the seat of the third green pixel cell G3 to each other, and the
seat of the fourth red pixel cell R4 and the seat of the fourth
green pixel cell G4 to each other.

[0168] FIG. 8 is another timing diagram of the gate signals
and data signals supplied to the pixels in FIG. 6. The gate lines
may be supplied with gate signals which assume a high state
simultaneously for a predetermined period.

[0169] The first to fourth gate signals GS1 to GS4 are
outputted in order. At this time, gate signals outputted in
adjacent periods, among the first to fourth gate signals GS1 to
(GS4, assume a high state simultaneously for a period of about
(I/2)H.

[0170] Each of the gate signals GS1 to GS4 has a first high
duration and a second high duration. The first high duration of
each gate signal overlaps with the second high duration of the
immediately previously outputted gate signal. As a result, the
adjacent gate lines are driven simultaneously for the (1/2)H
period.
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[0171] Each of the gate lines GL.1 to GL4 is precharged for
the first high duration and then fully charged for the second
high duration. In this second high duration for which each
gate lineis fully charged, actual data signals corresponding to
pixels to be currently driven are supplied to the data lines.
[0172] The gate signals shown in FIG. 8 are also applicable
to the unit pixel array of FIG. 3.

[0173] Next, an LCD device according to a third embodi-
ment of the present invention will be described.

[0174] FIG. 9isa schematic view of a unit pixel array of the
LCD device according to the third embodiment of the present
invention.

[0175] The LCD device according to the third embodiment
of the present invention has a plurality of unit pixel arrays, one
of which is shown in FIG. 9.

[0176] As shown in FIG. 9, the unit pixel array includes
first, second and third data lines DL1, DL2 and DL3 arranged
in one direction, first, second, third and fourth gate lines GL1,
GL2, GL3 and GL4 arranged to cross the first to third data
lines DL1 to DL3, first blue, first green, first red, second blue,
second green and second red pixels B1, G1, R1, B2, G2 and
R2 located between the first gate line GL1 and the second gate
line GL.2 and arranged in order along the first and second gate
lines GL1 and GL2, and third blue, third green, third red,
fourth blue, fourth green and fourth red pixels B3, G3,R3, B4,
G4 and R4 located between the third gate line GL3 and the
fourth gate line GL.4 and arranged in order along the third and
fourth gate lines GL.3 and GLA4.

[0177] The first blue pixel cell B1 is connected to one side
of the first data line DL1 and the second gate line GL.2.
[0178] Thefirst green pixel cell G1 is connected to the other
side of the first data line DL1 and the first gate line GL1.
[0179] The first red pixel cell R1 is connected to one side of
the second data line D12 and the second gate line GL2.
[0180] The second blue pixel cell B2 is connected to the
other side of the second data line DL.2 and the first gate line
GL1.

[0181] The second green pixel cell G2 is connected to one
side of the third data line DL3 and the first gate line GL1.
[0182] The second red pixel cell R2 is connected to the
other side of the third data line DL3 and the second gate line
GL2.

[0183] The third blue pixel cell B3 is connected to one side
of the first data line DL1 and the fourth gate line GL 4.
[0184] The third green pixel cell G3 is connected to the
other side of the first data line DL1 and the third gate line
GL3.

[0185] The third red pixel cell R3 is connected to one side
of the second data line DL.2 and the fourth gate line GL4.
[0186] The fourth blue pixel cell B4 is connected to the
other side of the second data line DL2 and the third gate line
GL3.

[0187] The fourth green pixel cell G4 is connected to one
side of the third data line DL3 and the third gate line GL3.
[0188] The fourth red pixel cell R4 is connected to the other
side of the third data line DL3 and the fourth gate line GL4.
[0189] The LCD device with the above-stated configura-
tion according to the third embodiment of the present inven-
tion may be supplied with the gate signals and data signals as
shown in FIG. 4 or FIG. 8.

[0190] On the other hand, in the third embodiment of the
present invention, the position of the first green pixel cell G1
and the position of the first red pixel cell R1 may be changed
to each other. That is, the first green pixel cell G1 may be
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located at the seat of the first red pixel cell R1, and the first red
pixel cell R1 may be located at the seat of the first green pixel
cell G1. In other words, the seat of the first green pixel cell G1
and the seat of the first red pixel cell R1 may be changed to
each other.

[0191] Of course, for the aforementioned change in the
pixel cell positions, it is necessary to change the seat of the
second green pixel cell G2 and the seat of the second red pixel
cell R2 to each other, the seat of the third green pixel cell G3
and the seat of the third red pixel cell R3 to each other, and the
seat of the fourth green pixel cell G4 and the seat of the fourth
red pixel cell R4 to each other.

[0192] FIG. 10 is a schematic view of a unit pixel array of
an LCD device according to a fourth embodiment of the
present invention.

[0193] The LCD device according to the fourth embodi-
ment of the present invention has a plurality of unit pixel
arrays, one of which is shown in FIG. 10.

[0194] As shown in FIG. 10, the unit pixel array includes
first, second and third data lines DL1, DL2 and DL3 arranged
in one direction, first, second, third and fourth gate lines GI.1,
GL2, GL3 and GL4 arranged to cross the first to third data
lines DL1 to DL3, first blue, first green, first red, second blue,
second green and second red pixels B1, G1, R1, B2, G2 and
R2 located between the first gate line GL1 and the second gate
line GL.2 and arranged in order along the first and second gate
lines GL1 and GL2, and third blue, third green, third red,
fourth blue, fourth green and fourth red pixels B3, G3,R3, B4,
G4 and R4 located between the third gate line GL3 and the
fourth gate line GL4 and arranged in order along the third and
fourth gate lines GL3 and GLA4.

[0195] The first blue pixel cell Bl is connected to one side
of the first data line DL1 and the first gate line GL1.

[0196] Thefirst green pixel cell G1 is connected to the other
side of the first data line DL1 and the second gate line GL2.
[0197] Thefirst red pixel cell R1 is connected to one side of
the second data line DL2 and the first gate line GL1.

[0198] The second blue pixel cell B2 is connected to the
other side of the second data line DL2 and the second gate line
GL2.

[0199] The second green pixel cell G2 is connected to one
side of the third data line D13 and the second gate line GL.2.
[0200] The second red pixel cell R2 is connected to the
other side of the third data line DL3 and the first gate line
GL1.

[0201] The third blue pixel cell B3 is connected to one side
of the first data line DL1 and the third gate line GL3.

[0202] The third green pixel cell G3 is connected to the
other side of the first data line DL1 and the fourth gate line
GLA4.

[0203] The third red pixel cell R3 is connected to one side
of the second data line DL2 and the third gate line GL3.
[0204] The fourth blue pixel cell B4 is connected to the
other side of the second data line DL2 and the fourth gate line
GL4.

[0205] The fourth green pixel cell G4 is connected to one
side of the third data line DL3 and the fourth gate line GL4.
[0206] The fourth red pixel cell R4 is connected to the other
side of the third data line DL3 and the third gate line GL3.
[0207] The LCD device with the above-stated configura-
tion according to the fourth embodiment of the present inven-
tion may be supplied with the gate signals and data signals as
shown in FIG. 4 or FIG. 8.
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[0208] On the other hand, in the fourth embodiment of the
present invention, the position of the first green pixel cell G1
and the position of the first red pixel cell R1 may be changed
to each other. That is, the first green pixel cell G1 may be
located at the seat of the first red pixel cell R1, and the firstred
pixel cell R1 may be located at the seat of the first green pixel
cell G1 . Inother words, the seat of the first green pixel cell G1
and the seat of the first red pixel cell R1 may be changed to
each other.

[0209] Of course, for the aforementioned change in the
pixel cell positions, it is necessary to change the seat of the
second green pixel cell G2 and the seat of the second red pixel
cell R2 to each other, the seat of the third green pixel cell G3
and the seat of the third red pixel cell R3 to each other, and the
seat of the fourth green pixel cell G4 and the seat of the fourth
red pixel cell R4 to each other.

[0210] As apparent from the above description, the LCD
device according to the present invention has effects as fol-
lows.

[0211] Green pixels and red pixels are supplied with data
signals in the same charged states of corresponding datalines.
Therefore, it is possible to improve the picture quality of the
LCD device.

[0212] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

1-14. (canceled)

15. A liquid crystal display device comprising:

first, second and third data lines arranged in one direction;

adatadriver foralternately supplying a data signal of a first
polarity and a data signal of a second polarity to each of
the first, second and third data lines during an interval of
two horizontal periods, and supplying the data signal of
the first polarity and the data signal of the second polar-
ity to adjacent ones of the data lines;

first and second gate lines arranged to cross the first to third
data lines;

a gate driver for sequentially driving the first and second
gate lines; and

first blue, first green, first red, second blue, second green
and second red pixels located between the first gate line
and the second gate line and arranged in order along the
first and second gate lines,

wherein the first blue pixel cell is connected to one side of
the first data line and the first gate line,

wherein the first green pixel cell is connected to the other
side of the first data line and the second gate line,

wherein the first red pixel cell is connected to one side of
the second data line and the first gate line,

wherein the second blue pixel cell is connected to the other
side of the second data line and the second gate line,

wherein the second green pixel cell is connected to one side
of the third data line and the second gate line,

wherein the second red pixel cell is connected to the other
side of the third data line and the first gate line.

16. The liquid crystal display device according to claim 15,

further comprising:

third and fourth gate lines arranged to cross the first to third

data lines; and
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third blue, third green, third red, fourth blue, fourth green
and fourth red pixels located between the third gate line
and the fourth gate line and arranged in order along the
third and fourth gate lines,

wherein the gate driver drives the first to fourth gate lines in
order from the first gate line to the fourth gate line,

wherein the third blue pixel cell is connected to one side of
the first data line and the third gate line,

wherein the third green pixel cell is connected to the other
side of the first data line and the fourth gate line,

11

Mar. 24, 2011

wherein the third red pixel cell is connected to one side of
the second data line and the third gate line,

wherein the fourth blue pixel cell is connected to the other
side of the second data line and the fourth gate line,

wherein the fourth green pixel cell is connected to one side
of the third data line and the fourth gate line,

wherein the fourth red pixel cell is connected to the other
side of the third data line and the third gate line.

17-18. (canceled)
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