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LIQUID CRYSTAL DISPLAY AND DRIVING
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0011723 filed in the
Korean Intellectual Property Office on Feb. 1, 2013, the entire
contents of which are incorporated by reference herein.

BACKGROUND
[0002] (a) Technical Field
[0003] The present disclosure relates to a liquid crystal

display and a driving method of a liquid crystal display.
[0004] (b) Discussion of the Related Art

[0005] Liquid crystal displays (LCDs) are one of the most
widely used flat panel displays. An LCD includes a pair of
panels provided with field-generating electrodes, such as
pixel electrodes and a common electrode, and a liquid crystal
(LC) layer interposed between the two panels. The LCD
displays images by applying voltages to the field-generating
electrodes to generate an electric field in the LC layer that
determines the orientations of LC molecules therein to adjust
polarization of incident light.

[0006] The LCD also includes switching elements con-
nected to the respective pixel electrodes, and a plurality of
signallines such as gate lines and data lines for controlling the
switching elements and applying voltages to the pixel elec-
trodes.

[0007] Among the LCDs, a vertical alignment (VA) mode
LCD, which aligns .C molecules such that their long axes are
perpendicular to the panels in the absence of an electric field,
is desirable because of its high contrast ratio and wide refer-
ence viewing angle. Here, the reference viewing angle pro-
vides a viewing angle that is 1:10 in contrast ratio, or a critical
angle of gray-to-gray luminance reversion.

[0008] To enable side visibility to be comparable to front
visibility in the vertical alignment mode LCD, a method of
causing a difference in transmittance by dividing one pixel
into two subpixels and applying different voltages to the two
subpixels has been suggested.

[0009] The liquid crystal display receives an input image
signal from an external graphics controller, the input image
signal containing luminance information of each pixel PX,
the luminance having grays of a given value. Each pixel is
supplied with a data voltage corresponding to the desired
luminance information.

[0010] The driver of the liquid crystal display may be
mounted on the display panel in a form of a plurality of IC
chips, or may be installed on a flexible circuit film and
attached to the display panel. However, the IC chip would
result in a high manufacturing cost of the liquid crystal dis-
play, since the cost of the driver of the liquid crystal display
would increase as the number of data lines applying the data
voltage is increased. Also, as the resolution of the liquid
crystal display is increased, the number of data lines is
increased such that the space to mount the data driver
becomes insufficient.

SUMMARY

[0011] According to an exemplary embodiment of the lig-
uid crystal display, and a driving method thereof, one pixel is
divided into two subpixels to approximate lateral visibility to
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front visibility of a liquid crystal display. The number of data
lines is reduced to reduce cost of a driver of the liquid crystal
display while applying voltages to the two subpixels differ-
ently, thereby preventing a lack of space to mount a data
driver of a high resolution liquid crystal display.

[0012] A liquid crystal display according to an exemplary
embodiment of the present invention includes: a plurality of
pixels disposed in a pixel row direction and a pixel column
direction and including a first subpixel electrode and a second
subpixel electrode; and a plurality of gate lines and a plurality
of data lines connected to the plurality of pixels. The plurality
of data lines respectively include a first subdata line and a
second subdata line. The first subpixel electrode and the sec-
ond subpixel electrode of a plurality of pixels are positioned
at the same pixel row among the plurality of pixels are con-
nected to the same gate line. The first subpixel electrode of a
plurality of pixels is positioned at the same pixel column
among the plurality of pixels is connected to one of the first
subdata line and the second subdata line, while the second
subpixel electrode is connected to the other of the first subdata
line and the second subdata line.

[0013] Absolute values of a first data voltage applied to the
first subpixel electrode and a second data voltage applied to
the second subpixel electrode may be different from each
other.

[0014] A first driving gate line extending in the same direc-
tion as the gate line, and a first driving transistor connected to
the first driving gate line, the data line, and the first subdata
line, may be further included. A second driving gate line
extending in the same direction as the gate line, and a second
driving transistor connected to the second driving gate line,
the data line, and the second subdata line, may be further
included.

[0015] The plurality of gate lines may include a first gate
line connected to the first pixel row among the plurality of
pixels and a second gate line connected to the second pixel
row adjacent to the first pixel row among the plurality of
pixels and positioned close to the first gate line. The plurality
of data lines may include a first data line and a second data line
positioned close to the first data line, and a first subdata line of
the first data line may be connected to a first subpixel elec-
trode of a pixel positioned at a first pixel row and a first pixel
column among the plurality of pixels. A second subdata line
of the first data line may be connected to a second subpixel
electrode of a pixel positioned at the first pixel row and a
second pixel column. A first subdata line of the second data
line may be connected to the first subpixel electrode of the
pixel positioned at the first pixel row and the second pixel
column. The second subdata line of the second data line may
be connected to the second subpixel electrode of the pixel
positioned at the first pixel row and the first pixel column.
[0016] The first subdata line of the first data line may be
connected to a second subpixel electrode of a pixel positioned
at a second pixel row and the first pixel column among the
plurality of pixels. The second subdata line of the first data
line may be connected to a first subpixel electrode of a pixel
positioned at a second pixel row and the second pixel column.
The first subdata line of the second data line may be con-
nected to a second subpixel electrode of the pixel positioned
at the second pixel row and the second pixel column of the
pixel. A second subdata line of the second data line may be
connected to the first subpixel electrode of the pixel posi-
tioned at the second pixel row and the first pixel column of the
pixel.
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[0017] A first driving gate line extending in the same direc-
tion as the gate line, and a first driving transistor connected to
the first driving gate line, the data line, and the first subdata
line, may be further included.

[0018] A second driving gate line extending in the same
direction as the gate line, and a second driving transistor
connected to the second driving gate line, the data line, and
the second subdata line, may be further included.

[0019] The plurality of data lines may include the first
subdata line of the first data line, the second subdata line of the
second data line, the first subdata line of the second data line,
and the second subdata line of the first data line, sequentially
positioned.

[0020] The plurality of data lines may include the first
subdata line of the first data line, the second subdata line of the
second data line, the second subdata line of the first data line,
and the first subdata line of the second data line, sequentially
positioned.

[0021] The plurality of pixels may include a first pixel
column and a fourth pixel column displaying a first color, a
second pixel column and a fifth pixel column displaying a
second color, and a third pixel column and a sixth pixel
column displaying a third color. The plurality of data lines
may include a first data line and a fourth data line connected
to the first pixel column and the fourth pixel column, a second
data line and a fifth data line connected to the second pixel
column and the fifth pixel column, and a third data line and a
sixth data line connected to the third pixel column and the
sixth pixel column. A first subdata line of the first data line
may be connected to the first subpixel electrode of a pixel
positioned at the first pixel column. A second subdata line of
the first data line may be connected to the second subpixel
electrode of a pixel positioned at the fourth pixel column. A
first subdata line of the fourth data line may be connected to
the first subpixel electrode of a pixel positioned at the fourth
pixel column. A second subdata line of the fourth data line
may be connected to a second subpixel electrode of the first
pixel column.

[0022] A first subdata line of the second data line may be
connected to a first subpixel electrode of a pixel positioned at
the second pixel column. A second subdata line of the second
data line may be connected to the second subpixel electrode
of a pixel positioned at a fifth pixel column. A first subdata
line of the fifth data line may be connected to a first subpixel
electrode of a pixel positioned at the fifth pixel column. A
second subdata line of the fifth data line may be connected to
a second subpixel electrode of the second pixel column.
[0023] A first subdata line of the third data line may be
connected to a first subpixel electrode of the pixel positioned
at the third pixel column. A second subdata line of the third
data line may be connected to a second subpixel electrode of
the pixel positioned at the sixth pixel column. A first subdata
line of the sixth data line may be connected to a first subpixel
electrode of a pixel positioned at the sixth pixel column. A
second subdata line of the sixth data line may be connected to
a second subpixel electrode of the third pixel column.
[0024] A driving method according to an exemplary
embodiment of the present invention for driving a liquid
crystal display including a plurality of pixels disposed in a
pixel row direction and a pixel column direction and includ-
ing a first subpixel electrode, a second subpixel electrode, a
plurality of gate lines and a plurality of data lines connected to
a plurality of pixels, and wherein the plurality of data lines
respectively include a first subdata line and a second subdata
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line. The method includes: applying a gate-on signal to the
plurality of gate lines; applying a first data signal to the first
subdata line during a first time among application of the
gate-on signal to apply the first data signal to the first subpixel
electrode; and applying a second data signal to the second
subdata line during a second time among the application of
the gate-on signal to apply the second data signal to the
second subpixel electrode.

[0025] Absolute values of a first data voltage applied to the
first subpixel electrode and a second data voltage applied to
the second subpixel electrode may be different from each
other.

[0026] The application of the first data signal to the first
subdata line may further include turning on a first driving
transistor connected to a first driving gate line extending in
the same direction as a gate line, a data line, and the first
subdata line.

[0027] The application of the second data signal to the
second subdata line may include turning on a second driving
transistor connected to a second driving gate line extending in
the same direction as the gate line, the data line, and the
second subdata line.

[0028] The first time and the second time may be about half
of a maintaining time of the application step of the gate-on
signal.

[0029] At least a portion of the first time and the second

time may overlap each other.

[0030] The method may further include applying the first
data signal to the second subdata line during the first time.
[0031] The method may further include applying a second
data signal to the first subdata line during the second time.
[0032] The first data signal applied to the first subdata line
and the second data signal applied to the second subdata line
may be driven through column inversion.

[0033] The first data signal applied to the first subdata line
and the second data signal applied to the second subdata line
may be driven through dot inversion.

[0034] One pixel is divided into two subpixels, the two
subpixels are connected to two subdata lines extending from
one data line, and a desired data voltage is applied by using a
data driving switching element connected to the subdata line,
thereby reducing the number of data lines to reduce the cost of
the driver and preventing a lack of space to mount the data
driver while dividing one pixel into two subpixels and differ-
ently applying the voltages of the two subpixels.

[0035] According to an exemplary embodiment of the
present invention, an electrode apparatus for a liquid crystal
display is provided. A first pixel electrode and a second pixel
electrode are connected to a respective first switching element
and a second switching element, the first switching element
and the second switching element having a respective control
electrode of a first gate electrode and a second gate electrode,
a respective input electrode of a first source electrode and a
second source electrode, and a respective output electrode of
afirst drain electrode and a second drain electrode, a channel
region of the first switching element and the second switching
element being formed in a first semiconductor and a second
semiconductor.

The first gate electrode and the second gate electrode are each
connected to a gate line. The first source electrode is con-
nected to a first subdata line of a data line. The second source
electrode is connected to a second subdata line of the data
line. The first drain electrode and the second drain electrode
are respectively connected to the first pixel electrode and the
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second pixel electrode. The first pixel electrode and the sec-
ond pixel electrode are formed with the same layer and are
disposed adjacent each other in a column direction with
respect to the gate line.

[0036] An overall shape of the first pixel electrode and the
second pixel electrode may be a quadrangle and may include
a cross-shaped stem and a plurality of minute branches
extending from the stem.

[0037] Each pixel electrode may have four sub-regions
defined by the cross-shaped stem in which a plurality of
minute branches extend in different directions.

[0038] The plurality of minute branches may form an angle
of about 45 degrees or 135 degrees with respect to the gate
line, and a plurality of minute branches of two neighboring
sub-regions may extend perpendicular to each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG.1isalayout view of an arrangement of a signal
line and a pixel of a liquid crystal display according to an
exemplary embodiment of the present invention.

[0040] FIG. 2 is a waveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 1.

[0041] FIG. 3 is a layout view to explain a polarity of a
signal applied to a liquid crystal display according to the
exemplary embodiment of FIG. 1 and FIG. 2.

[0042] FIG. 4 is a layout view of a pixel of a liquid crystal
display according to an exemplary embodiment ofthe present
invention.

[0043] FIG.5isalayout view of an arrangement of a signal
line and a pixel of a liquid crystal display according to another
exemplary embodiment of the present invention.

[0044] FIG. 6 is a waveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 5.

[0045] FIG.7isalayout view of an arrangement of a signal
line and a pixel of a liquid crystal display according to another
exemplary embodiment of the present invention.

[0046] FIG. 8 is a waveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 7.

[0047] FIG.9to FIG. 11 are waveform diagrams of a signal
applied to the signal line of a liquid crystal display according
to exemplary embodiments of the present invention.

[0048] FIG. 12 is a layout view of an arrangement of a
signal line and a pixel of a liquid crystal display according to
another exemplary embodiment of the present invention.
[0049] FIG.13 is awaveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 12.
[0050] FIG. 14 is a layout view of an arrangement of a
signal line and a pixel of a liquid crystal display according to
another exemplary embodiment of the present invention.
[0051] FIG.15is awaveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 14.
[0052] FIG. 16 is a layout view of an arrangement of a
signal line and a pixel of a liquid crystal display according to
another exemplary embodiment of the present invention.
[0053] FIG.17is awaveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 16.
[0054] FIG. 18 is a layout view of an arrangement of a
signal line and a pixel of a liquid crystal display according to
another exemplary embodiment of the present invention.
[0055] FIG. 19 is awaveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 18.
[0056] FIG. 20 is a layout view of an arrangement of a
signal line and a pixel of a liquid crystal display according to
another exemplary embodiment of the present invention.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0057] Exemplary embodiments of the present invention
will be described more fully hereinafter with reference to the
accompanying drawings. As those skilled in the art would
realize, the described embodiments may be modified in vari-
ous different ways, all without departing from the spirit or
scope of the present invention.

[0058] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. Like reference
numerals designate like elements throughout the specifica-
tion. It will be understood that when an element such as a
layer, film, region, or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on” another ele-
ment, there are no intervening elements present.

[0059] A liquid crystal display according to an exemplary
embodiment of the present invention will now be described
with reference to FIG. 1.

[0060] As seenin FIG. 1, a liquid crystal display according
to an exemplary embodiment of the present invention
includes a plurality of gate lines G1, G2 extending in a first
direction, a plurality of data lines D1, D2 extending in a
second direction, and a plurality of pixels PX connected to the
gate lines and the data lines and arranged in a matrix shape.

[0061] The first gate line G1 of the plurality of gate lines
G1, G2 is connected to a plurality of pixels PX positioned in
a first pixel row among the plurality of pixels, and the second
gate line G2 is connected to a plurality of pixels PX posi-
tioned in a second pixel row adjacent to the first pixel row
among the plurality of pixels PX.

[0062] The plurality of data lines D1, D2 respectively
include a first subdata line Da and a second subdata line Db.
The first data line D1 among the plurality of data lines D1,D2
is connected to a plurality of pixels PX positioned at a first
pixel column among the plurality of pixels PX, and the second
data line D2 is connected to a plurality of pixels PX posi-
tioned at a second pixel column adjacent to the first pixel
column among the plurality of pixels PX.

[0063] The plurality of pixels PX respectively include a
first subpixel electrode PEa and a second subpixel electrode
PEb.

[0064] The first subdata line Da of the first data line D1 is
connected to the first subpixel electrodes PEa of the plurality
of pixels PX positioned at the first pixel column, and the
second subdata line Db of the first data line D1 is connected
to the second subpixel electrodes PEb of the plurality of
pixels PX positioned at the first pixel column. Similarly, the
first subdata line Da of the second dataline D2 is connected to
the first subpixel electrodes PEa of the plurality of pixels PX
positioned at the second pixel column, and the second subdata
line Db of the second data line D2 is connected to the second
subpixel electrodes PEb of the plurality of pixels PX posi-
tioned at the second pixel column.

[0065] The liquid crystal display according to the present
exemplary embodiment further includes a first driving gate
line TG1 and a second driving gate line TG2. Also, the liquid
crystal display according to the present exemplary embodi-
ment further includes a first driving transistor QT1 connected
to the first driving gate line TG1, the datalines D1, D2, and the
first subdata line Da of each data line D1, D2. A second
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driving transistor QT2 is connected to the second driving gate
line TG2, the data lines D1, D2, and the second subdata line
Db of each data line D1, D2.

[0066] Although not shown, the first subpixel electrode
PEaof each pixel PX is connected to the gate lines G1, G2 and
the first subdata line Da of the data lines D1, D2 through a
switching element such as a thin film transistor, and the sec-
ond subpixel electrode PEb of each pixel PX is connected to
the gate lines G1, G2 and the second subdata line Db of the
data lines D1, D2 through the switching element such as the
thin film transistor.

[0067] Next, a driving method of a liquid crystal display
according to the exemplary embodiment shown in FIG. 1 will
be described with reference to FIG. 2. FIG. 2 is a waveform
diagram of signals applied to signal lines of the liquid crystal
display of FIG. 1. In FIG. 2, a gate signal applied to the
plurality of gate lines G1, G2 is indicated by G. Gate signals
applied to the first driving gate line TG1 and the second
driving gate line TG2 are indicated by TG1 and TG2. A data
voltage applied to the first subpixel electrodes PEa of the
plurality of pixels PX is indicated by Pa. A data voltage
applied to the second subpixel electrodes PEb of the plurality
of pixels PX is indicated by Pb.

[0068] Referring to FIG. 1 and FIG. 2, if a gate-on voltage
is applied to the first gate line G1 of the plurality of gate lines
G1, G2, the switching element connected to the first subpixel
electrode PEa and the second subpixel electrodes PEb of the
plurality of pixels PX positioned at the first pixel row con-
nected to the first gate line G1 is turned on.

[0069] As the gate-on voltage is applied to the first gate line
G1 and simultaneously the gate-on voltage is also applied to
the first driving gate line TG1 such that the first driving
transistor QT1 is turned on, the first data signal Pa applied to
the data lines D1, D2 is applied to the first subpixel electrodes
PEa of the pixels PX of the first pixel row, the first pixel
column, and the second pixel column through the first subdata
line Da. Next, the signal applied to the first driving gate line
TG1 is changed into a gate-off voltage, and the gate-on volt-
age is applied to the second driving gate line TG2. Accord-
ingly, the driving transistor QT1 is turned off and the second
driving transistor QT2 is turned on such that the second data
signal Pb applied to the data lines D1, D2 is applied to the
second subpixel electrodes PEb of the pixels PX of the first
pixel row, the first pixel column, and the second pixel column
through the second subdata line Db.

[0070] Next, if the gate signal G applied to the first gate line
G1 is changed from the gate-on signal to the gate-off signal
and simultaneously the second gate line G2 is supplied with
the gate-on signal, the switching element connected to the
first subpixel electrode PEa and the second subpixel elec-
trodes PEb of the plurality of pixels PX positioned at the
second pixel row connected to the first gate line G1 is turned
on.

[0071] As the second gate line G2 is supplied with the
gate-on voltage and simultaneously the first driving gate line
TG1 is supplied with the gate-on voltage such that the first
driving transistor QT1 is turned on, the first data signal Pa
applied to the data lines D1, D2 is applied to the first subpixel
electrodes PEa of the pixels PX of the second pixel row, the
first pixel column, and the second pixel column through the
first subdata line Da. Next, the signal applied to the first
driving gate line TG1 is changed into the gate-off voltage and
the gate-on voltage is applied to the second driving gate line
TG2. Accordingly, the driving transistor QT1 is turned off
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and the second driving transistor QT2 is turned on such that
the second data signal Pb applied to the data lines D1, D2 is
applied to the second subpixel electrodes PEb of the pixels
PX of the second pixel row, the first pixel column, and the
second pixel column through the second subdata line Db.

[0072] This step is sequentially repeated such that the dif-
ferent voltages Pa, Pb are applied to the first subpixel elec-
trode PEa and the second subpixel electrode PEb for each
pixel PX of the liquid crystal display. The value of the first
data voltage Pa applied to the first subpixel electrode PEa
(absent polarity) is larger than the value of the second data
voltage Pb applied to the second subpixel electrode PEb
(absent polarity).

[0073] Referring to FIG. 2, a period in which the first driv-
ing gate line TG1 is supplied with the gate-on voltage is an
initial half of a period 1 H in which the gate lines G1, G2 are
supplied with the gate-on signal, and a period in which the
second driving gate line TG2 is supplied with the gate-on
voltage is a latter about half of the period 1 H in which the gate
lines G1, G2 are supplied with the gate-on signal. That is, the
gate-on voltage is applied to the first driving gate line TG1
during the initial about half period of the period 1 H in which
the gate-on signal is applied to the gate lines G1, G2, and the
gate-on voltage is applied to the second driving gate line TG2
during the latter about half period among the period 1 H in
which the gate-on signal is applied to the gate lines G1, G2.

[0074] Therefore, the first data voltage Pa is applied to the
first subpixel electrode PEa of each pixel PX during the initial
about half a period in which the gate-on signal is applied
among the period 1 H, and is charged to the first subpixel
electrode PEa during a period that the gate-on voltage applied
to the gate lines G1, G2 is maintained. On the other hand, the
second data voltage Pb is applied to the second subpixel
electrode PEb of each pixel PX during the latter about half a
period among the period 1 H in which the gate-on signal is
applied and is charged to the second subpixel electrode PEb
during about half of the period that the gate-on voltage
applied to the gate lines G1, G2 is maintained. As described
above, since the value of the first data voltage Pa applied to the
first subpixel electrode PEa is larger than the value of the
second data voltage Pb applied to the second subpixel elec-
trode PED, the charging time of the first data voltage Pahaving
the large value is long and the charging time of the second
data voltage Pb having the smaller value is short. As such,
deterioration of the data voltage charged to the second sub-
pixel electrode PEb may be decreased.

[0075] According to the exemplary embodiment of the
present invention, each pixel PX is divided into the two sub-
pixel electrodes PEa, PEb, the two subpixel electrodes PEa,
PEb being connected to the two subdata lines Da and Db
extended from the data lines D1, D2, and the desired data
voltage being applied by using the data driving switching
elements QT1 and QT2 connected to the two subdata lines Da
and Db. Thereby, the data voltages of the different magni-
tudes may be applied to the two subpixel electrodes PEa, PEb
while reducing the number of the data lines by half. Accord-
ingly, while improving the lateral visibility of the liquid crys-
tal display, the cost of the driver can be reduced and a lack of
space to mount the data driver can be prevented.

[0076] The polarity of the first data voltage Pa and the
second data voltage Pb applied to the first subpixel electrode
PEa and the second subpixel electrode PEb in each pixel PX
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of the liquid crystal display according to the exemplary
embodiment shown in FIG. 1 and FIG. 2 will be described
with reference to FIG. 3.

[0077] For the polarity of the first data voltage Pa and the
second data voltage Pb applied to the first subpixel electrodes
PEa and the second subpixel electrodes PEb of the plurality of
pixels PX positioned at the first pixel column through the first
data line D1 connected to the first pixel column, a positive
polarity (+) and a negative polarity (=) are sequentially
repeated for each pixel PX. For the polarity of the first data
voltage Pa and the second data voltage Pb applied to the first
subpixel electrodes PEa and the second subpixel electrodes
PEb of the plurality of pixels PX positioned at the second
pixel column through the second data line D2, the negative
polarity (-) and the positive polarity (+) are sequentially
repeated for each pixel PX. Similarly, for the polarity of the
first data voltage Pa and the second data voltage Pb applied to
the first subpixel electrodes PEa and the second subpixel
electrodes PEb of a plurality of pixels PX positioned at the
third pixel column adjacent to the second pixel column
through a third data line D3 adjacent to the second data line
D2, the positive polarity (+) and the negative polarity (-) are
sequentially repeated for each pixel PX. For the polarity of the
first data voltage Pa and the second data voltage Pb applied to
the first subpixel electrodes PEa and the second subpixel
electrodes PEb of a plurality of pixels PX positioned at the
fourth pixel column adjacent to the third pixel column
through a fourth data line D4 adjacent to the third data line
D3, the negative polarity (-) and the positive polarity (+) are
sequentially repeated for each pixel PX. That is, the polarity
of the data voltage applied to the data lines D1, D2, D3, D4 is
determined through dot inversion, and apparent inversion of
the pixel PX is also dot inversion.

[0078] Next, an example of a pixel structure of a liquid
crystal display according to an exemplary embodiment of the
present invention will be described with reference to FIG. 4,
which is a layout view of one pixel of the liquid crystal
display.

[0079] Referring to FIG. 4, the liquid crystal display
according to the present exemplary embodiment includes a
first pixel electrode 191a and a second pixel electrode 1915
connected to a first switching element and a second switching
element. The first switching element and the second switch-
ing element are three terminal elements, such as a thin film
transistor, have a control electrode of a first gate electrode
124 and a second gate electrode 1245, an input electrode of
a first source electrode 1734 and a second source electrode
173, and an output electrode of a first drain electrode 1754
and a second drain electrode 1754, A channel region of the
first switch element and the second switching element is
formed in a first semiconductor 154a and a second semicon-
ductor 1545 positioned between the first source electrode
173a and second source electrode 1735 and the first drain
electrode 175a and second drain electrode 175b.

[0080] The first gate electrode 124a and the second gate
electrode 1245 are connected to a gate line 121, the first
source electrode 173a is connected to a first subdata line 171a
of the data line, and the second source electrode 1735 is
connected to a second subdata line 1715 of the data line. The
first drain electrode 175a and the second drain electrode 1756
are connected to the first pixel electrode 191a and the second
pixel electrode 1915 through a first contact hole 1854 and a
second contact hole 1855.
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[0081] The first pixel electrode 191a and the second pixel
electrode 1915 are formed with the same layer and are dis-
posed to be close to each other in the column direction with
respect to the gate line 121.

[0082] An overall shape ofthe first pixel electrode 191a and
the second pixel electrode 1915 is a quadrangle, and includes
a cross-shaped stem and a plurality of minute branches
extending from the stem. Each pixel has four subregions
defined by the cross-shaped stem in which a plurality of
minute branches extend in different directions.

[0083] The plurality of minute branches form an angle of
about 45 degrees or 135 degrees with respect to the gate line
121, and a plurality of minute branches of two neighboring
sub-regions may extend perpendicular to each other.

[0084] However, the pixel structure according to the exem-
plary embodiment shown in FIG. 4 is only one example, and
an exemplary embodiment of the present invention may be
applied to all pixel structures in which one pixel is divided
into two subpixel electrodes connected to the same gate line
and different subdata lines.

[0085] Next, a liquid crystal display and a driving method
thereof according to another exemplary embodiment of the
present invention will be described with reference to FIG. 5
and FIG. 6, FIG. 5 being a layout view of an arrangement of
asignal lines and pixels of a liquid crystal display, and FI1G. 6
being a waveform diagram of a signal applied to the signal
lines of the liquid crystal display of FIG. 5.

[0086] Firstly, referring to F1G. 5, the liquid crystal display
according to the present exemplary embodiment is similar to
the liquid crystal display according to the exemplary embodi-
ment shown in FIG. 1.

[0087] However, the liquid crystal display according to the
present exemplary embodiment, is different from the liquid
crystal display according to the exemplary embodiment
shown in FIG. 1, in that it does not include the first driving
gate line TG1 and the firstdriving transistor QT1 connected to
the first subdata line Da of the data lines D1, D2.

[0088] In more detail, a liquid crystal display according to
the present exemplary embodiment includes a plurality of
gate lines G1, G2 extending in a first direction, a plurality of
data lines D1, D2 extending in a second direction, and a
plurality of pixels PX connected to the gate lines and the data
lines and arranged in a matrix shape.

[0089] The first gate line G1 of the plurality of gate lines
G1, G2 is connected to a plurality of pixels PX positioned at
the first pixel row among the plurality of pixels PX, and the
second gate line G2 is connected to a plurality of pixels PX
positioned at the second pixel row adjacent to the first pixel
row among the plurality of pixels PX.

[0090] The plurality of data lines D1, D2 respectively
include a first subdata line Da and a second subdata line Db.
The first data line D1 among the plurality of data lines D1,D2
is connected to the plurality of pixels PX positioned at the first
pixel column among the plurality of pixels PX. The second
data line D2 is connected to the plurality of pixels PX posi-
tioned at the second pixel column adjacent to the first pixel
column among the plurality of pixels PX.

[0091] The plurality of pixels PX respectively include a
first subpixel electrode PEa and a second subpixel electrode
PEb.

[0092] The first subdata line Da of the first data line D1 is
connected to the first subpixel electrodes PEa of the plurality
of pixels PX positioned at the first pixel column, and the
second subdata line Db of the first data line D1 is connected



US 2014/0218347 Al

to the second subpixel electrodes PEb of the plurality of
pixels PX positioned at the first pixel column. Similarly, the
first subdata line Da of the second data line D2 is connected to
the first subpixel electrodes PEa of the plurality of pixels PX
positioned at the second pixel column, and the second subdata
line Db of the second data line D2 is connected to the second
subpixel electrodes PEb of the plurality of pixels PX posi-
tioned at the second pixel column.

[0093] The liquid crystal display according to the present
exemplary embodiment further includes a second driving
gate line TG2, the data lines D1, D2, and a second driving
transistor QT2 connected to the second subdata line Db of the
data lines D1, D2.

[0094] Although not shown, the first subpixel electrode
PEaof each pixel PX is connected to the gate lines G1, G2 and
the first subdata line Da of the data lines D1, D2 through a
switching element such as a thin film transistor, and the sec-
ond subpixel electrode PEb of each pixel PX is connected to
the gate lines G1, G2 and the second subdata line Db of the
data lines D1, D2 through the switching element such as the
thin film transistor.

[0095] Next, a driving method of a liquid crystal display
according to the exemplary embodiment shown in FIG. 5 will
be described with reference to FIG. 6. In FIG. 6, a gate signal
applied to the plurality of gate lines G1, G2 is indicated by G,
a gate signal applied to the second driving gate line TG2 is
indicated by TG2, a data voltage applied to the first subpixel
electrodes PEa of the plurality of pixels PX is indicated by Pa,
and a data voltage applied to the second subpixel electrodes
PEDb of the plurality of pixels PX is indicated by Pb.

[0096] Referring to both FIG. 6 and FIG. 5, if a gate-on
voltage is applied to the first gate line G1 of the plurality of
gate lines G1, (G2, the switching element connected to the first
subpixel electrodes PEa and the second subpixel electrodes
PEDb of the plurality of pixels PX positioned at the first pixel
row connected to the first gate line G1 is turned on.

[0097] As the gate-on voltage is applied to the first gate line
G1 and simultaneously the gate-on voltage is also applied to
the second driving gate line TG2 such that the second driving
transistor QT2 is turned on, the second data signal Pb applied
to the data lines D1, D2 is applied to the second subpixel
electrodes PED of the pixels PX of the first pixel row, the first
pixel column, and the second pixel column through the sec-
ond subdata line Db. Simultaneously, the second data signal
Pb applied to the data lines D1, D2 is applied to the first
subpixel electrodes PEa of the pixels PX of the first pixel row,
the first pixel column, and the second pixel column through
the first subdata line Da.

[0098] Next, if the signal applied to the second driving gate
line TG2 is changed into the gate-off voltage, the signal is not
applied to the second subdata line Db connected to the second
subpixel electrode PEb, and the first data signal Pa of the data
lines D1, D2 is applied to the first subpixel electrodes PEa of
the pixels PX of the first pixel row, the first pixel column, and
the second pixel column through the first subdata line Da.
[0099] That is, after the first subpixel electrode PEa is pre-
charged by the second data signal Pb applied to the second
subpixel electrode PEb, the first data signal Pa is changed.
Also, in the case of the second subpixel electrode PEb, the
first gate line G1 is supplied with the gate-on voltage and
simultaneously the second data signal Pb is applied such that
the charging time of the second data signal Pb is long.
[0100] Next, if the gate signal G applied to the first gate line
G1 is changed from the gate-on signal to the gate-off signal
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and simultaneously the second gate line G2 is supplied with
the gate-on signal, the switching element connected to the
first subpixel electrodes PEa and the second subpixel elec-
trodes PEb of the plurality of pixels PX positioned at the
second pixel row connected to the first gate line G1 is turned
on.

[0101] As the second gate line G2 is supplied with the
gate-on voltage and simultaneously the second driving gate
line TG2 is supplied with the gate-on voltage such that the
second driving transistor QT2 is turned on, the second data
signal Pb applied to the data lines D1, D2 is applied to the
second subpixel electrodes PEb of the pixels PX of the second
pixel row, the first pixel column, and the second pixel column
through the second subdata line Db. Simultaneously, the sec-
ond data signal Pb applied to the data lines D1, D2 is applied
to the first subpixel electrodes PEa of the pixels PX of the
second pixel row, the first pixel column, and the second pixel
column through the first subdata line Da.

[0102] Next, if the signal applied to the second driving gate
line TG2 is changed into the gate-off voltage, the signal is not
applied to the second subdata line Db connected to the second
subpixel electrode PEb, and the first data signal Pa applied to
the data lines D1, D2 is applied to the first subpixel electrodes
PEa of the pixels PX of the second pixel row, the first pixel
column, and the second pixel column through the first subdata
line Da.

[0103] This step is sequentially repeated such that the dif-
ferent voltages Pa, Pb are applied to the first subpixel elec-
trode PEa and the second subpixel electrode PEb for each
pixel PX of the liquid crystal display. The absolute value of
the first data voltage Pa applied to the first subpixel electrode
PEa is larger than the absolute value of the second data
voltage Pb applied to the second subpixel electrode PEb.

[0104] Referring to FIG. 6, the period in which the second
driving gate line TG2 is supplied with the gate-on voltage is
the initial about half a period of the period 1 H in which the
gate lines G1, G2 are supplied with the gate-on signal. Also,
the first subpixel electrode PEa is directly connected to the
first subdata line Da of the data lines D1, D2 without the first
driving transistor QT1. Accordingly, after the first subpixel
electrode PEa is pre-charged by the second data signal Pb
applied to the second subpixel electrode PEb, the first data
signal Pa is charged. Also, in the case of the second subpixel
electrode PEb, the first gate line G1 is supplied with the
gate-on voltage and simultaneously the second data signal Pb
is applied such that the charging time of the second data signal
Pb is long.

[0105] Therefore, the charging time deterioration of the
data voltage charged to the first subpixel electrode PEa and
the second subpixel electrode PEb can be prevented.

[0106] According to an exemplary embodiment of the
present invention, each pixel PX is divided into two subpixel
electrodes PEa, PEb. The two subpixel electrodes PEa, PEb
are connected to the two subdata lines Da, Db extended from
the data lines D1, D2. The desired data voltage is applied by
using the data driving switching element QT2 connected to
the second subdata line Db among the two subdata lines Da,
Db. Thereby the data voltages of the different magnitudes can
be applied to the two subpixel electrodes PEa, PEb while
reducing the number of the data lines by half. Accordingly,
while improving the lateral visibility of the liquid crystal
display, a cost of the driver can be reduced and a lack of space
to mount the data driver can be prevented.
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[0107] Next, a liquid crystal display and a driving method
thereof according to another exemplary embodiment of the
present invention will be described with reference to FIG. 7
and FIG. 8, FIG. 7 being a layout view of an arrangement of
a signal line and a pixel of a liquid crystal display according
to another exemplary embodiment of the present invention,
and FIG. 8 being a waveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 7.

[0108] Firstly, referring to F1G. 7, the liquid crystal display
according to the present exemplary embodiment is similar to
the liquid crystal display according to the exemplary embodi-
ment shown in FIG. 1.

[0109] However, the liquid crystal display according to the
present exemplary embodiment, is different from the liquid
crystal display according to the exemplary embodiment
shown in FIG. 1, in that it does not include the second driving
gate line TG2 and the second driving transistor QT2 con-
nected to the second subdata line Db of the data lines D1, D2.
[0110] Inmore detail, aliquid crystal display according to
the present exemplary embodiment includes a plurality of
gate lines G1, G2 extending in a first direction, a plurality of
data lines D1, D2 extending in a second direction, and a
plurality of pixels PX is connected to the gate lines and the
data lines and arranged in a matrix shape.

[0111] The first gate line G1 of the plurality of gate lines
G1, G2 is connected to the plurality of pixels PX positioned at
the first pixel row among the plurality of pixels PX, and the
second gate line G2 is connected to the plurality of pixels PX
positioned at the second pixel row adjacent to the first pixel
row among the plurality of pixels PX.

[0112] The plurality of data lines D1, D2 respectively
include a first subdata line Da and a second subdata line Db.
The first data line D1 among the plurality of data lines D1, D2
is connected to the plurality of pixels PX positioned at the first
pixel column among the plurality of pixels PX. The second
data line D2 is connected to the plurality of pixels PX posi-
tioned at the second pixel column adjacent to the first pixel
column among the plurality of pixels PX.

[0113] The plurality of pixels PX respectively include a
first subpixel electrode PEa and a second subpixel electrode
PEb.

[0114] The first subdata line Da of the first data line D1 is
connected to the first subpixel electrodes PEa of the plurality
of pixels PX positioned at the first pixel column. The second
subdata line Db of the first data line D1 is connected to the
second subpixel electrodes PEb of the plurality of pixels PX
positioned at the first pixel column. Similarly, the first subdata
line Da of the second data line D2 is connected to the first
subpixel electrodes PEa of the plurality of pixels PX posi-
tioned at the second pixel column. The second subdata line
Db of the second data line D2 is connected to the second
subpixel electrodes PEb of the plurality of pixels PX posi-
tioned at the second pixel column.

[0115] The liquid crystal display according to the present
exemplary embodiment further includes a second driving
gate line TG2, the data lines D1, D2, and a first driving
transistor QT1 connected to the first subdata line Da of the
data lines D1, D2.

[0116] Although not shown, the first subpixel electrode
PEa of each pixel PX is connected to the gate lines G1, G2 and
the first subdata line Da of the data lines D1, D2 through a
switching element such as a thin film transistor, and the sec-
ond subpixel electrode PEb of each pixel PX is connected to
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the gate lines G1, G2 and the second subdata line Db of the
data lines D1, D2 through the switching element such as the
thin film transistor.

[0117] Next, a driving method of a liquid crystal display
according to the exemplary embodiment shown in FIG. 7 will
be described with reference to FIG. 8. In FIG. 8, a gate signal
applied to a plurality of gate lines G1, G2 is indicated by G, a
gate signal applied to the first driving gate line TG1 1s indi-
cated by TG1, a data voltage applied to the first subpixel
electrodes PEa of the plurality of pixels PX is indicated by Pa,
and a data voltage applied to the second subpixel electrodes
PEDb of the plurality of pixels PX is indicated by Pb.

[0118] Referring to FIG. 8 along with FIG. 7, if a gate-on
voltage is applied to the first gate line G1 of the plurality of
gate lines G1, G2, the switching element connected to the first
subpixel electrode PEa and the second subpixel electrodes
PEDb of the plurality of pixels PX positioned at the first pixel
row connected to the first gate line G1 is turned on.

[0119] As the gate-on voltage is applied to the first gate line
G1 and simultaneously the gate-on voltage is also applied to
the first driving gate line TG1 such that the first driving
transistor QT1 is turned on, the first data signal Pa applied to
the data lines D1, D2 is applied to the first subpixel electrodes
PEa of the pixels PX of the first pixel row, the first pixel
column, and the second pixel column through the first subdata
line Da. Simultaneously, the first data signal Pa applied to the
data lines D1, D2 is applied to the second subpixel electrodes
PEb of the pixels PX of the first pixel row, the first pixel
column, and the second pixel column through the second
subdata line Db.

[0120] Next, if the signal applied to the first driving gate
line TG1 is changed into the gate-off voltage, the signal is not
applied to the first subdata line Da connected to the first
subpixel electrode PEa, and the second data signal Pb of the
data lines D1, D2 is applied to the second subpixel electrodes
PEDb of the pixels PX of the first pixel row, the first pixel
column, and the second pixel column through the second
subdata line Db.

[0121] That is, after the second subpixel electrode PEb is
pre-charged by the first data signal Pa applied to the first
subpixel electrode PEa, the second data signal Pb is changed.
Also, in the case of the first subpixel electrode PEa, the first
gate line G1 is supplied with the gate-on voltage and simul-
taneously the first data signal Pa is applied such that the
charging time of the first data signal Pa is long.

[0122] Next, if the gate signal G applied to the first gate line
G1 is changed from the gate on signal to the gate off signal
and simultaneously the second gate line G2 is supplied with
the gate on signal, the switching element connected to the first
subpixel electrode PEa and the second subpixel electrodes
PEb of the plurality of pixels PX positioned at the second
pixel row connected to the first gate line G1 is turned on.
[0123] As the second gate line G2 is supplied with the
gate-on voltage and simultaneously the first driving gate line
TG1 is supplied with the gate-on voltage such that the first
driving transistor QT1 is turned on, the first data signal Pa
applied to the data lines D1, D2 is applied to the first subpixel
electrodes PEa of the pixels PX of the second pixel row, the
first pixel column, and the second pixel column through the
first subdata line Da. Simultaneously, the first data signal Pa
applied to the data lines D1, D2 is applied to the second
subpixel electrodes PEb of the pixels PX of the second pixel
row, the first pixel column, and the second pixel column
through the second subdata line Db.
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[0124] Next, if the signal applied to the first driving gate
line TG1 is changed into the gate-off voltage, the signal is not
applied to the first subdata line Da connected to the first
subpixel electrode PEa, and the second data signal Pb applied
to the data lines D1, D2 is applied to the second subpixel
electrodes PEb of the pixels PX of the second pixel row, the
first pixel column, and the second pixel column through the
second subdata line Db.

[0125] This step is sequentially repeated such that the dif-
ferent voltages Pa, Pb are applied to the first subpixel elec-
trode PEa and the second subpixel electrode PEb for each
pixel PX of the liquid crystal display. The absolute value of
the first data voltage Pa applied to the first subpixel electrode
PEa is larger than the absolute value of the second data
voltage Pb applied to the second subpixel electrode PED.
[0126] Referring to FIG. 8, the period in which the first
driving gate line TG1 is supplied with the gate-on voltage is
the initial about half a period of the period 1 H in which the
gate lines G1, G2 are supplied with the gate-on signal. Also,
the second subpixel electrode PEb is directly connected to the
second subdata line Db of the data lines D1, D2 without the
second driving transistor QT2. Accordingly, after the second
subpixel electrode PED is pre-charged by the first data signal
Pa applied to the first subpixel electrode PEa, the second data
signal Pb is charged. Also, in the case of the first subpixel
electrode PEa, the first gate line G1 is supplied with the
gate-on voltage and simultaneously the first data signal Pa is
applied such that the charging time of the first data signal Pa
is long.

[0127] Therefore, the charging time deterioration of the
data voltage charged to the first subpixel electrode PEa and
the second subpixel electrode PEb can be prevented.

[0128] According to an exemplary embodiment of the
present invention, each pixel PX is divided into two subpixel
electrodes PEa, PEb. The two subpixel electrodes PEa, PEb
are connected to the two subdata lines Da, Db extended from
the data lines D1, D2. The desired data voltage is applied by
using the data driving switching element QT1 connected to
the first subdata line Da of the two subdata lines Da, Db.
Thereby, the data voltages of the different magnitudes may be
applied to the two subpixel electrodes PEa, PEb while reduc-
ing the number of data lines by half. Accordingly, while
improving the lateral visibility of the liquid crystal display,
the cost of the driver can be reduced and the lack of space to
mount the data driver can be prevented.

[0129] Next, examples of a signal applied to a signal line of
liquid crystal displays according to exemplary embodiments
of the present invention will be described with reference FIG.
9 to FIG. 11, FIG. 9 to FIG. 11 being waveform diagrams of
a signal applied to a signal line of liquid crystal displays
according to exemplary embodiments of the present inven-
tion.

[0130] Firstly, referring to FIG. 9, similar to the exemplary
embodiment shown in FIG. 2, the period (0.5 H) in which the
first driving gate line TG1 is supplied with the gate-on voltage
is half the period 1 H in which the gate lines G1, G2 are
supplied with the gate-on signal, and the period (0.5 H) in
which the second driving gate line TG2 is supplied with the
gate-on voltage is half the period 1 H in which the gate lines
G1, G2 are supplied with the gate on-signal. That is, the
gate-on voltage is applied to the first driving gate line TG1
during the initial about half a period among the period 1 H in
which the gate-on signal is applied to the gate lines G1, G2,
and the gate-on voltage is applied to the second driving gate

Aug.7,2014

line TG2 during the latter about half a period among the
period 1 H in which the gate-on signal is applied to the gate
lines G1, G2.

[0131] Therefore, the first data voltage Pa is applied to the
first subpixel electrode PEa of each pixel PX during the initial
about half a period in which the gate on signal is applied
among the period 1 H, and is charged to the first subpixel
electrode PEa during a period in which the gate-on voltage
applied to the gate lines G1, G2 is maintained. On the other
hand, the second data voltage Pb is applied to the second
subpixel electrode PEb of each pixel PX during the latter
about halfa period among the period 1 H in which the gate on
signal is applied, and is charged to the second subpixel elec-
trode PEb during about half of the period in which the gate-on
voltage applied to the gate lines G1, G2 is maintained. As
described above, since the absolute value of the first data
voltage Pa applied to the first subpixel electrode PEa is larger
than the absolute value of the second data voltage Pb applied
to the second subpixel electrode PEb, the charging time of the
first data voltage Pa having a relatively large absolute value is
long and the charging time of the second data voltage Pb
having a relatively small absolute value, compared with the
case in which the charging time of the first data voltage Pa
having the relatively large absolute value, is short, an influ-
ence according to the charging time deterioration of the data
voltage charged to the second subpixel electrode PEb is
decreased.

[0132] Referring to FIG. 10, the period (0.3 H) in which the
first driving gate line TG1 is supplied with the gate-on voltage
is the initial about 30% period of the period 1 H in which the
gate lines G1, G2 are supplied with the gate-on signal, and the
period (0.7 H) in which the second driving gate line TG2 is
supplied with the gate-on voltage is the latter about 70%
period of the period 1 H in which the gate lines G1, G2 are
supplied with the gate-on signal. That is, the gate-on voltage
is applied to the first driving gate line TG1 during the initial
about 30% period among the period 1 H in which the gate on
signal is applied to the gate lines G1, G2, and the gate-on
voltage is applied to the second driving gate line TG2 during
the latter about 70% period among the period 1 H in which the
gate on signal is applied to the gate lines G1, G2.

[0133] Therefore, the first data voltage Pa is applied to the
first subpixel electrode PEa of each pixel PX during the initial
about 30% period in which the gate on signal is applied
among the period 1 H, and is charged to the first subpixel
electrode PEa during the period in which the gate-on voltage
applied to the gate lines G1, G2 is maintained. Also, the
second data voltage Pb is applied to the second subpixel
electrode PEb of each pixel PX during the latter about 70%
period among the period 1 H in which the gate on signal is
applied, and is charged to the second subpixel electrode PEb
during about 70% period of the period in which the gate-on
voltage applied to the gate lines G1, G2 is maintained.

[0134] As described above, since the value of the first data
voltage Pa applied to the first subpixel electrode PEa is larger
than the value of the second data voltage Pb applied to the
second subpixel electrode PEb, the charging time of the first
data voltage Pa having the large value is long and the charging
time of the second data voltage Pb having the small value is
short, deterioration of the data voltage charged to the second
subpixel electrode PEb may be decreased. Also, since the
charging time in which the data voltage is charged to the
second subpixel electrode PEb is maintained during about
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70% of the period in which the gate-on voltage is maintained,
deterioration of the charging time of the second data voltage
PB can be prevented.

[0135] Referring to FIG. 11, a period (0.5 H) in which the
first driving gate line TG1 is supplied with the gate-on voltage
is the initial 50% period that is half of the period 1 H in which
the gate lines G1, G2 are supplied with the gate-on signal, and
aperiod (0.6 H) in which the second driving gate line TG2 is
supplied with the gate-on voltage is a latter 60% period of the
period 1 H in which the gate lines G1, G2 are supplied with
the gate on signal. Also, the period (0.5 H) in which the first
driving gate line TG1 is supplied with the gate-on voltage and
the period (0.6 H) in which the second driving gate line TG2
is supplied with the gate-on voltage are partially overlapped.
[0136] That is, the gate-on voltage is applied to the first
driving gate line TG1 during the initial about 50% period
among the period 1 H in which the gate-on signal is applied to
the gate lines G1, G2, and the gate-on voltage is applied to the
second driving gate line TG2 during the latter about 60%
period among the period 1 H in which the gate on signal is
applied to the gate lines G1, G2.

[0137] Therefore, the first data voltage Pa is applied to the
first subpixel electrode PEa of each pixel PX during the initial
about 50% period in which the gate on signal is applied
among the period 1 H, and is charged to the first subpixel
electrode PEa during the period in which the gate-on voltage
applied to the gate lines G1, G2 is maintained. On the other
hand, the second data voltage Pb is applied to the second
subpixel electrode PEb of each pixel PX during the latter
about 60% period among the period 1 H in which the gate on
signal is applied, and is charged to the second subpixel elec-
trode PEb during the about 60% period of the period in which
the gate-on voltage applied to the gate lines G1, G2 is main-
tained. Also, during the partial overlapping period of the
period (0.5 H) in which the first driving gate line TG1 is
supplied with the gate-on voltage and the period (0.6 H) in
which the second driving gate line TG2 is supplied with the
gate-on voltage, the second subpixel electrode PEa is pre-
charged with the first data voltage Pa and then is charged to
the second data voltage Pb.

[0138] During the partial overlapping period of the period
(0.5 H) in which the first driving gate line TG1 is supplied
with the gate-on voltage and the period (0.6 H) in which the
second driving gate line TG2 is supplied with the gate-on
voltage, by pre-charging the second subpixel electrode PEa
with the first data voltage Pa and charging it with the second
data voltage Pb, the deterioration of the charging time of the
second data voltage PB can be prevented.

[0139] Next, a liquid crystal display and a driving method
thereof according to another exemplary embodiment of the
present invention will be described with reference to FIG. 12
and FIG. 13, F1G. 12 being a layout view of an arrangement
of signal lines and pixels of a liquid crystal display according
to another exemplary embodiment of the present invention,
and F1G. 13 being a waveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 12.
[0140] Referring to FIG. 12, aliquid crystal display accord-
ing to an exemplary embodiment of the present invention
includes a plurality of gate lines G1, G2 extending in a first
direction, a plurality of data lines D1, D2, D3, D4 extending
in a second direction, and a plurality of pixels PX connected
to the gate lines and the data lines and arranged in a matrix
shape. The plurality of pixels PX respectively include a first
subpixel electrode PEa and a second subpixel electrode PEb.
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The liquid crystal display according to the present exemplary
embodiment further includes a first driving gate line TG1 and
asecond driving gate line TG2. Also, the liquid crystal display
according to the present exemplary embodiment further
includes a first driving transistor QT1 connected to the first
driving gate line TG1, the data lines D1, D2, and the first
subdata line Da of each data lines D1, D2, and the second
driving transistor QT2 connected to the second driving gate
line TG2, the data lines D1, D2, and the second subdata line
Db of each data line D1, D2.

[0141] The first gate line G1 of the plurality of gate lines
G1, G2 is connected to a plurality of pixels PX positioned at
the first pixel row among the plurality of pixels, and the
second gate line G2 is connected to a plurality of pixels PX
positioned at the second pixel row adjacent to the first pixel
row among the plurality of pixels PX.

[0142] The plurality of data lines D1, D2, D3, D4 respec-
tively include a first subdata line Da and a second subdata line
Db.

[0143] Among the plurality of data lines D1, D2, D3, D4, a
second subdata line Db2 of the second data line D2 is posi-
tioned close to a first subdata line Dal ofthe first dataline D1.
A first subdata line Da2 of the second data line D2 is posi-
tioned close to the second subdata line Db2 of the second data
line D2. A second subdata line Db1 of the first data line D1 is
positioned close to the first subdata line Da2 of the second
data line D2. Similarly, among the plurality of data lines D1,
D2, D3, D4, a second subdata line Db4 of the fourth data line
D4 is positioned close to a first subdata line Da3 of the third
dataline D3. A first subdata line Dad of the fourth data line D4
is positioned close to the second subdata line Db4 of the
fourth data line D4. A second subdata line Db3 of the third
data line D3 is positioned close to the first subdata line Dad of
the fourth data line D4.

[0144] Among the plurality of data lines D1, D2, D3, D4,
the first subdata line Dal of the first data line D1 is connected
to the first subpixel electrode PEa of the pixel PX positioned
at the first pixel row and the first pixel column among the
plurality of pixels PX, and the second subdata line Db1 of the
first dataline D1 is connected to the second subpixel electrode
PEDb of the pixel PX positioned at the first pixel row and the
second pixel column. Among the plurality of data lines D1,
D2, D3, D4, the first subdata line Da2 of the second data line
D2 is connected to the first subpixel electrode PEa of the pixel
PX positioned at the first pixel row and the second pixel
column, and among the plurality of data lines D1, D2, D3, D4,
the second subdata line Db2 of the second data line D2 is
connected to the second subpixel electrode PEb of the pixel
PX positioned at the first pixel row and the first pixel column.
Similarly, among the plurality of data lines D1, D2, D3, D4,
the first subdataline Da3 of the third data line D3 is connected
to the first subpixel electrode PEa of the pixel PX positioned
at the first pixel row and the third pixel column among the
plurality of pixels PX, and the second subdata line Db3 of the
third data line D3 is connected to the second subpixel elec-
trode PEb of the pixel PX positioned at the first pixel row and
the fourth pixel column. Among the plurality of data lines D1,
D2, D3, D4, the first subdata line Da4 of the fourth data line
D4 is connected to the first subpixel electrode PEa of the pixel
PX positioned at the first pixel row and the fourth pixel
column, and among the plurality of data lines D1, D2, D3, D4,
the second subdata line Db4 of the fourth data line D4 is
connected to the second subpixel electrode PEb of the pixel
PX positioned at the first pixel row and the third pixel column.
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[0145] 1In the case of the second pixel row, the connection
relation between the first subdata line Da and the second
subdata line Db, and between the first subpixel electrode PEa
and the second subpixel electrode PEb, is opposite to the first
pixel row.

[0146] Inmore detail, among the plurality of data lines D1,
D2, D3, D4, the first subdata line Dal of the first data line D1
is connected to the second subpixel electrode PEb of the pixel
PX positioned at the second pixel row and the first pixel
column among the plurality of pixels PX, and the second
subdata line Dbl of the first data line D1 is connected to the
first subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the second pixel column. Among the
plurality of data lines D1, D2, D3, D4, the first subdata line
Da2 of the second data line D2 is connected to the second
subpixel electrode PEb of the pixel PX positioned at the
second pixel row and the second pixel column, and among the
plurality of data lines D1, D2, D3, D4, the second subdata line
Db2 of the second data line D2 is connected to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the first pixel column. Similarly, among
the plurality of data lines D1, D2, D3, D4, the first subdata
line Da3 of the third data line D3 is connected to the second
subpixel electrode PEb of the pixel PX positioned at the
second pixel row and the third pixel column among a plurality
of pixels PX, and the second subdata line Db3 of the third data
line D3 is connected to the first subpixel electrode PEa of the
pixel PX positioned at the second pixel row and the fourth
pixel column. Among the plurality of data lines D1, D2, D3,
D4, the first subdata line Dad of the fourth data line D4 is
connected to the second subpixel electrode PEb of the pixel
PX positioned at the second pixel row and the fourth pixel
column, and among the plurality of data lines D1, D2, D3, D4,
the second subdata line Dbd of the fourth data line D4 is
connected to the first subpixel electrode PEa of the pixel PX
positioned at the second pixel row and the third pixel column.

[0147] Although not shown, the first subpixel electrode
PEa of each pixel PX is connected to the gate lines G1, G2 and
the first subdata line Da of the data lines D1, D2 through a
switching element such as a thin film transistor, and the sec-
ond subpixel electrode PEb of each pixel PX is connected to
the gate lines G1, G2 and the second subdata line Db of the
data lines D1, D2 through the switching element such as the
thin film transistor.

[0148] Referring to FIG. 13 along with FIG. 12, as the
gate-on voltage is applied to the first gate line G1 and simul-
taneously the gate-on voltage is also applied to the first driv-
ing gate line TG1 such that the first driving transistor QT1 is
turned on, the first data voltage Pa is applied to the first
subpixel electrode PEa of the pixel PX positioned at the first
pixel row and the first pixel column through the first subdata
line Dal of the first data line D1. The first data voltage Pa is
applied to the first subpixel electrode PEa of the pixel PX
positioned at the first pixel row and the second pixel column
through the first subdata line Da2 of the second data line D2.
The first data voltage Pa is applied to the first subpixel elec-
trode PEa of the pixel PX positioned at the first pixel row and
the third pixel column through the first subdata line Da3 of the
third data line D3. The first data voltage Pa is applied to the
first subpixel electrode PEa of the pixel PX positioned at the
first pixel row and the fourth pixel column through the first
subdata line Da4 of the fourth data line D4. Next, if the signal
TG1 applied to the first driving gate line TG1 is changed into
the gate-off signal and the signal TG2 applied to the second
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driving gate line TG2 is changed into the gate-on signal, the
second driving transistor QT2 is turned on such that the
second data voltage Pb is applied to the second subpixel
electrode PEb of the pixel PX positioned at the first pixel row
and the second pixel column through the second subdata line
Dbl of the first data line D1. The second data voltage Pb is
applied to the second subpixel electrode PEb of the pixel PX
positioned at the first pixel row and the first pixel column
through the second subdata line Db2 of the second data line
D2. The second data voltage Pb is applied to the second
subpixel electrode PED of the pixel PX positioned at the first
pixel row and the fourth pixel column through the second
subdata line Db3 of the third data line D3. The second data
voltage Pb is applied to the second subpixel electrode PEb of
the pixel PX positioned at the first pixel row and the third pixel
column through the second subdata line Db4 of the fourth
data line D4.

[0149] Next, the signal applied to the first gate line G1 is
changed into the gate-off signal, and the signal applied to the
second gate line G2 is changed into the gate-on signal. The
second gate line G2 is supplied with the gate-on signal and
simultaneously the second driving gate line TG?2 is supplied
with the gate-on voltage such that the second driving transis-
tor QT2 is turned on. The first data voltage Pais applied to the
first subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the second pixel column through the
second subdata line Db1 of the first data line D1. The first data
voltage Pa is applied to the first subpixel electrode PEa of the
pixel PX positioned at the second pixel row and the first pixel
column through the second subdata line Db2 of the second
data line D2. The first data voltage Pa is applied to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the fourth pixel column through the
second subdata line Db3 of the third data line D3. The first
data voltage Pa is applied to the first subpixel electrode PEa of
the pixel PX positioned at the second pixel row and the third
pixel column through the second subdata line Db4 of the
fourth data line D4.

[0150] Next, if the signal TG2 applied to the first driving
gate line TG2 is changed into the gate-off signal and the signal
TG1 applied to the first driving gate line TG1 is changed into
the gate-on signal, the first driving transistor QT1 is turned on
such that the second data voltage Pb is applied to the second
subpixel electrode PEb of the pixel PX positioned at the
second pixel row and the first pixel column through the first
subdata line Da of the first data line D1. The second data
voltage Pb is applied to the first subpixel electrode PEa of the
pixel PX positioned at the second pixel row and the first pixel
column through the second subdata line Db2 of the second
data line D2. The second data voltage Pb is applied to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the fourth pixel column through the
second subdata line Db3 of the third data line D3. The second
data voltage Pb is applied to the first subpixel electrode PEa of
the pixel PX positioned at the second pixel row and the third
pixel column through the second subdata line Db4 of the
fourth data line D4.

[0151] According to the liquid crystal display and the driv-
ing method according to the exemplary embodiment shown in
FIG. 12 and FIG. 13, although the data voltage applied
through the first subdata lines Dal, Da3 of the first data line
D1 and the third data line D3 has the positive polarity (+), the
data voltage applied through the second subdata lines Db1,
Db3 applied through the first data line D1 and the third data
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line D3 has the negative polarity (=). The data voltage applied
through the first subdata lines Da2, Da4 of the second data
line D2 and the fourth data line D4 has the negative polarity
(-), and the data voltage applied through the second subdata
lines Db2, Db4 of the second data line D1 and the fourth data
line D4 has the positive polarity (+). The polarity of each pixel
PX may be determined through dot inversion. That is, while
the data lines D1, D2, D3, and D4 are driven with the column
inversion, the polarity of each pixel PX may be determined
through dot inversion.

[0152] According to the liquid crystal display according to
the present exemplary embodiment, the pixel PX is divided
into two subpixel electrodes PEa, PEb, the two subpixel elec-
trodes PEa, PEb are respectively connected to two subdata
lines Da, Db extended from the datalines D1, D2, D3, D4, and
the data voltage is applied by using the data driving switching
element QT2 connected to the second subdata line Db of two
subdata lines Da, Db. Thereby, the data voltages of the dif-
ferent magnitudes may be applied to the two subpixel elec-
trodes PEa, PEb while reducing the number of data lines by
half. Accordingly, while improving the lateral visibility of the
liquid crystal display, the cost of the driver can be reduced and
the lack of space to mount the data driver can be prevented.
[0153] Also, while the data lines D1, D2, D3, D4 are driven
with the column inversion, the polarity of each pixel PX may
be determined through dot inversion.

[0154] Next, a liquid crystal display and a driving method
thereof according to another exemplary embodiment of the
present invention will be described with reference to FIG. 14
and FIG. 15, F1G. 14 being a layout view of an arrangement
of asignal line and a pixel ofa liquid crystal display according
to another exemplary embodiment of the present invention,
and F1G. 15 being a waveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 14.
[0155] Firstly, referring to FIG. 14, the liquid crystal dis-
play according to the present exemplary embodiment is simi-
lar to the liquid crystal display according to the exemplary
embodiment shown in FI1G. 12.

[0156] However, in the liquid crystal display according to
the present exemplary embodiment, is different from the lig-
uid crystal display according to the exemplary embodiment
shown in FIG. 12, in that among a plurality of data lines D1,
D2, D3, D4, asecond subdata line Db2 of the second data line
D2 is positioned close to a first subdata line Dal of the first
data line D1, a second subdata line Db1 of the first data line
D1 is positioned close to the second subdata line Db2 of the
second data line D2, and a first subdata line Da2 of the second
dataline D1 is positioned close to the second subdata line Db1
of the first data line D1. Similarly, among the plurality of data
lines D1, D2, D3, D4, a second subdata line Db4 of the fourth
data line D4 is positioned close to a first subdata line Da3 of
the third data line D3, a second subdata line Db3 of the third
dataline D3 is positioned close to the second subdata line Db4
of the fourth data line D4, and a first subdata line Da4 of the
fourth data line D4 is positioned close to the second subdata
line Db3 of the third data line D3.

[0157] The connection relation between the signal and the
pixel according to the present exemplary embodiment is simi-
lar to the liquid crystal display according to the exemplary
embodiment shown in FIG. 12. In more detail, among the
plurality of data lines D1, D2, D3, D4, the first subdata line
Dal of the first data line D1 is connected to the first subpixel
electrode PEa of the pixel PX positioned at the first pixel row
and the first pixel column among the plurality of pixels PX,
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and the second subdata line Db1 of the first data line D1 is
connected to the second subpixel electrode PEb of the pixel
PX positioned at the first pixel row and the second pixel
column. Among the plurality of datalines D1,D2, D3, D4, the
first subdata line Da2 of the second data line D2 is connected
to the first subpixel electrode PEa of the pixel PX positioned
at the first pixel row and the second pixel column, and among
the plurality of data lines D1, D2. D3, D4, the second subdata
line Db2 of the second data line D2 is connected to the second
subpixel electrode PED of the pixel PX positioned at the first
pixel row and the first pixel column. Similarly, among the
plurality of data lines D1, D2, D3, D4, the first subdata line
Da3 of the third data line D3 is connected to the first subpixel
electrode PEa of the pixel PX positioned at the first pixel row
and the third pixel column among the plurality of pixels PX,
and the second subdata line Db3 of the third data line D3 is
connected to the second subpixel electrode PEb of the pixel
PX positioned at the first pixel row and the fourth pixel
column. Among the plurality of data lines D1, D2, D3, D4, the
first subdata line Da4 of the fourth data line D4 is connected
to the first subpixel electrode PEa of the pixel PX positioned
at the first pixel row and the fourth pixel column, and among
the plurality of data lines D1, D2, D3, D4, the second subdata
line Db4 of the fourth data line D4 is connected to the second
subpixel electrode PED of the pixel PX positioned at the first
pixel row and the third pixel column.

[0158] In the case of the second pixel row, the connection
relation between the first subdata line Da and the second
subdata line Db, and between the first subpixel electrode PEa
and the second subpixel electrode PEb, is opposite to the first
pixel row.

[0159] Inmore detail, among the plurality of data lines D1,
D2, D3, D4, the first subdata line Dal of the first data line D1
is connected to the second subpixel electrode PEb of the pixel
PX positioned at the second pixel row and the first pixel
column among the plurality of pixels PX, and the second
subdata line Db1 of the first data line D1 is connected to the
first subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the second pixel column. Among the
plurality of data lines D1, D2, D3, D4, the first subdata line
Da?2 of the second data line D2 is connected to the second
subpixel electrode PEb of the pixel PX positioned at the
second pixel row and the second pixel column, among the
plurality of datalines D1, D2, D3, D4, the second subdata line
Db2 of the second data line D2 is connected to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the first pixel column. Similarly, among
the plurality of data lines D1, D2, D3, D4, the first subdata
line Da3 of the third data line D3 is connected to the second
subpixel electrode PEb of the pixel PX positioned at the
second pixel row and the third pixel column among the plu-
rality of pixels PX, and the second subdata line Db3 of the
third data line D3 is connected to the first subpixel electrode
PEaof the pixel PX positioned at the second pixel row and the
fourth pixel column. Among the plurality of data lines D1,
D2, D3, D4, the first subdata line Dad4 of the fourth data line
D4 is connected to the second subpixel electrode PEb of the
pixel PX positioned at the second pixel row and the fourth
pixel column, and among the plurality of data lines D1, D2,
D3, D4, the second subdata line Db4 of the fourth dataline D4
is connected to the first subpixel electrode PEa of the pixel PX
positioned at the second pixel row and the third pixel column.

[0160] Although not shown, the first subpixel electrode
PEa of each pixel PX is connected to gate lines G1, G2 and a
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first subdata line Da of the data lines D1, D2 through a
switching element such as a thin film transistor, and the sec-
ond subpixel electrode PEb of each pixel PX is connected to
the gate lines G1, G2 and a second subdata line Db of the data
lines D1, D2 through the switching element such as the thin
film transistor.

[0161] Referring to FIG. 15 along with FIG. 14, as the
gate-on voltage is applied to the first gate line G1 and simul-
taneously the gate-on voltage 1s also applied to the first driv-
ing gate line TG1 such that the first driving transistor QT1 is
turned on, the first data voltage Pa is applied to the first
subpixel electrode PEa of the pixel PX positioned at the first
pixel row and the first pixel column through the first subdata
line Dal of the first data line D1. The first data voltage Pa is
applied to the first subpixel electrode PEa of the pixel PX
positioned at the first pixel row and the second pixel column
through the first subdata line Da2 of the second data line D2.
The first data voltage Pa is applied to the first subpixel elec-
trode PEa of the pixel PX positioned at the first pixel row and
the third pixel column through the first subdata line Da3 of the
third data line D3. The first data voltage Pa is applied to the
first subpixel electrode PEa of the pixel PX positioned at the
first pixel row and the fourth pixel column through the first
subdata line Da4 of the fourth data line D4. Next, if the signal
TG1 applied to the first driving gate line TG1 is changed into
the gate-off signal and the signal TG2 applied to the second
driving gate line TG2 is changed into the gate-on signal, the
second driving transistor QT2 is turned on such that the
second data voltage Pb is applied to the second subpixel
electrode PEb of the pixel PX positioned at the first pixel row
and the second pixel column through the second subdata line
Dbl of the first data line D1. The second data voltage Pb is
applied to the second subpixel electrode PEb of the pixel PX
positioned at the first pixel row and the first pixel column
through the second subdata line Db2 of the second data line
D2. The second data voltage Pb is applied to the second
subpixel electrode PED of the pixel PX positioned at the first
pixel row and the fourth pixel column through the second
subdata line Db3 of the third data line D3. The second data
voltage Pb is applied to the second subpixel electrode PEb of
the pixel PX positioned at the first pixel row and the third pixel
column through the second subdata line Db4 of the fourth
data line D4.

[0162] Next, the signal applied to the first gate line G1 is
changed into the gate-off signal, and the signal applied to the
second gate line G2 is changed into the gate-on signal. The
second gate line G2 is supplied with the gate-on signal and
simultaneously the second driving gate line TG2 is supplied
with the gate-on voltage such that the second driving transis-
tor QT2 is turned on, the first data voltage Pa is applied to the
first subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the second pixel column through the
second subdata line Dbl of the first data line D1. The first data
voltage Pa is applied to the first subpixel electrode PEa of the
pixel PX positioned at the second pixel row and the first pixel
column through the second subdata line Db2 of the second
data line D2. The first data voltage Pa is applied to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the fourth pixel column through the
second subdata line Db3 of the third data line D3. The first
data voltage Pa is applied to the first subpixel electrode PEa of
the pixel PX positioned at the second pixel row and the third
pixel column through the second subdata line Db4 of the
fourth data line D4.
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[0163] Next, if the signal TG2 applied to the first driving
gate line TG2 is changed into the gate-off signal and the signal
TG1 applied to the first driving gate line TG1 is changed into
the gate-on signal, the first driving transistor QT1 is turned on
such that the second data voltage Pb is applied to the second
subpixel electrode PEb of the pixel PX positioned at the
second pixel row and the first pixel column through the first
subdata line Da of the first data line D1. The second data
voltage Pb is applied to the first subpixel electrode PEa of the
pixel PX positioned at the second pixel row and the first pixel
column through the second subdata line Db2 of the second
data line D2. The second data voltage Pb is applied to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the fourth pixel column through the
second subdata line Db3 of the third data line D3. The second
data voltage Pb is applied to the first subpixel electrode PEa of
the pixel PX positioned at the second pixel row and the third
pixel column through the second subdata line Db4 of the
fourth data line D4.

[0164] According to the liquid crystal display and the driv-
ing method according to the exemplary embodiment shown in
FIG. 14 and FIG. 15, although the data voltage applied
through the first subdata lines Dal, Da3 of the first data line
D1 and the third data line D3 has the positive polarity (+), the
data voltage applied through the second subdata lines Db1,
Db3 applied through the first data line D1 and the third data
line D3 has the negative polarity (-). The data voltage applied
through the first subdata lines Da2, Da4 of the second data
line D2 and the fourth data line D4 has the negative polarity
(-). The data voltage applied through the second subdata lines
Db2 and Db4 of the second data line D1 and the fourth data
line D4 has the positive polarity (+). The polarity of each pixel
PX may be determined through dot inversion. That is, while
the data lines D1, D2, D3, D4 are driven with the column
inversion, the polarity of each pixel PX may determined
through dot inversion.

[0165] According to the liquid crystal display according to
the present exemplary embodiment, each pixel PX is divided
into two subpixel electrodes PEa, PEb, the two subpixel elec-
trodes PEa, PEb are respectively connected to the two subdata
lines Da, Db extended from the datalines D1, D2, D3, D4, and
the data voltage is applied by using the data driving switching
element QT2 connected to the second subdata line Db of the
two subdata lines Da, Db. Thereby, the data voltages of dif-
ferent magnitudes may be applied to the two subpixel elec-
trodes PEa, PEb while reducing the number of data lines by
half. Accordingly, while improving the lateral visibility of the
liquid crystal display, the cost of the driver can be reduced and
the lack of space to mount the data driver can be prevented.
[0166] Also, while the data lines D1, D2, D3, D4 are driven
with the column inversion, the polarity of each pixel PX may
be determined through dot inversion.

[0167] Next, a liquid crystal display and a driving method
thereof according to another exemplary embodiment of the
present invention will be described with reference to FIG. 16
and FIG. 17, F1G. 16 being a layout view of an arrangement
ofasignal line and a pixel of a liquid crystal display according
to another exemplary embodiment of the present invention,
and F1G. 17 being a waveform diagram of a signal applied to
the signal line of the liquid crystal display of FIG. 16.
[0168] Firstly, referring to FIG. 16, the liquid crystal dis-
play according to the present exemplary embodiment is simi-
lar to the liquid crystal display according to the exemplary
embodiment shown in FIG. 12.
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[0169] However, the liquid crystal display according to the
present exemplary embodiment, is different from the liquid
crystal display according to the exemplary embodiment
shown in FIG. 12, in that a second driving gate line TG2 and
a second driving transistor QT2 connected to a second sub-
data line Db of a plurality of data lines D1, D2, D3, D4 are not
included.

[0170] In more detail, a liquid crystal display according to
the present exemplary embodiment includes a plurality of
gate lines G1, G2 extending in a first direction, a plurality of
data lines D1, D2 extending in the second direction, and a
plurality of pixels PX connected to the gate lines and the data
lines and arranged in a matrix shape.

[0171] The first gate line G1 of the plurality of gate lines
G1, G2 is connected to a plurality of pixels PX positioned at
the first pixel row among the plurality of pixels PX, and the
second gate line G2 is connected to a plurality of pixels PX
positioned at the second pixel row adjacent to the first pixel
row among the plurality of pixels PX.

[0172] The plurality of pixels PX respectively include a
first subpixel electrode PEa and a second subpixel electrode
PEb.

[0173] The plurality of data lines D1, D2, D3, D4 respec-
tively include a first subdata line Da and the second subdata
line Db.

[0174] Among the plurality of data lines D1, D2, D3, D4, a
second subdata line Db2 of the second data line D2 is posi-
tioned close to a first subdata line Dal of the first data line D1.
A first subdata line Da2 of the second data line D2 is posi-
tioned close to the second subdata line Db2 of the second data
line D2. A second subdata line Db1 of the first data line D1 is
positioned close to the first subdata line Da2 of the second
data line D2. Similarly, among the plurality of data lines D1,
D2, D3, D4, a second subdata line Db4 of the fourth data line
D4 is positioned close to a first subdata line Da3 of the third
dataline D3. A first subdata line Dad of the fourth data line D4
is positioned close to the second subdata line Db4 of the
fourth data line D4. A second subdata line Db3 of the third
data line D3 is positioned close to the first subdata line Dad of
the fourth data line D4,

[0175] Among the plurality of data lines D1, D2, D3, D4,
the first subdata line Dal of the first data line D1 is connected
to the first subpixel electrode PEa of the pixel PX positioned
at the first pixel row and the first pixel column among the
plurality of pixels PX, and the second subdata line Db1 of the
first dataline D1 is connected to the second subpixel electrode
PEDb of the pixel PX positioned at the first pixel row and the
second pixel column. Among the plurality of data lines D1,
D2, D3, D4, the first subdata line Da2 of the second data line
D2 is connected to the first subpixel electrode PEa of the pixel
PX positioned at the first pixel row and the second pixel
column, and among the plurality of data lines D1, D2, D3, D4,
the second subdata line Db2 of the second data line D2 is
connected to the second subpixel electrode PEb of the pixel
PX positioned at the first pixel row and the first pixel column.
Similarly, among the plurality of data lines D1, D2, D3, D4,
the first subdata line Da3 of the third data line D3 is connected
to the first subpixel electrode PEa of the pixel PX positioned
at the first pixel row and the third pixel column among the
plurality of pixels PX, and the second subdata line Db3 of the
third data line D3 is connected to the second subpixel elec-
trode PEb of the pixel PX positioned at the first pixel row and
the fourth pixel column. Among the plurality of data lines D1,
D2, D3, D4, the first subdata line Da4 of the fourth data line
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D4 is connected to the first subpixel electrode PEa of the pixel
PX positioned at the first pixel row and the fourth pixel
column, and among the plurality of data lines D1, D2, D3, D4,
the second subdata line Db4 of the fourth data line D4 is
connected to the second subpixel electrode PEb of the pixel
PX positioned at the first pixel row and the third pixel column.
[0176] In the case of the second pixel row, the connection
relation between the first subdata line Da and the second
subdata line Db, and between the first subpixel electrode PEa
and the second subpixel electrode PEb, is opposite to the first
pixel row.

[0177] Inmore detail, among the plurality of data lines D1,
D2, D3, D4, the first subdata line Dal of the first data line D1
is connected to the second subpixel electrode PEb of the pixel
PX positioned at the second pixel row and the first pixel
column among the plurality of pixels PX, and the second
subdata line Db1 of the first data line D1 is connected to the
first subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the second pixel column. Among the
plurality of data lines D1, D2, D3, D4, the first subdata line
Da2 of the second data line D2 is connected to the second
subpixel electrode PEb of the pixel PX positioned at the
second pixel row and the second pixel column, and among the
plurality of datalines D1, D2, D3, D4, the second subdata line
Db2 of the second data line D2 is connected to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the first pixel column. Similarly, among
the plurality of data lines D1, D2, D3, D4, the first subdata
line Da3 of the third data line D3 is connected to the second
subpixel electrode PEb of the pixel PX positioned at the
second pixel row and the third pixel column among the plu-
rality of pixels PX, and the second subdata line Db3 of the
third data line D3 is connected to the first subpixel electrode
PEa ofthe pixel PX positioned at the second pixel row and the
fourth pixel column. Among the plurality of data lines D1,
D2, D3, D4, the first subdata line Dad of the fourth data line
D4 is connected to the second subpixel electrode PEb of the
pixel PX positioned at the second pixel row and the fourth
pixel column, and among the plurality of data lines D1, D2,
D3, D4, the second subdata line Db4 of the fourth data line D4
is connected to the first subpixel electrode PEa of the pixel PX
positioned at the second pixel row and the third pixel column.
[0178] Although not shown, the first subpixel electrode
PEa of each pixel PX is connected to the gate lines G1, G2 and
the first subdata line Da of the data lines D1, D2 through a
switching element such as a thin film transistor, and the sec-
ond subpixel electrode PEb of each pixel PX is connected to
the gate lines G1, G2 and the second subdata line Db of the
data lines D1, D2 through the switching element such as the
thin film transistor.

[0179] Referring to FIG. 17 along with FIG. 16, as the
gate-on voltage is applied to the first gate line G1 and simul-
taneously the gate-on voltage is also applied to the first driv-
ing gate line TG1 such that the first driving transistor QT1 is
turned on. The first data voltage Pa is applied to the first
subpixel electrode PEa of the pixel PX positioned at the first
pixel row and the first pixel column through the first subdata
line Dal of the first data line D1. The first data voltage Pa is
applied to the first subpixel electrode PEa of the pixel PX
positioned at the first pixel row and the second pixel column
through the first subdata line Da2 of the second data line D2.
The first data voltage Pa is applied to the first subpixel elec-
trode PEa of the pixel PX positioned at the first pixel row and
the third pixel column through the first subdata line Da3 of the
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third data line D3, and the first data voltage Pais applied to the
first subpixel electrode PEa of the pixel PX positioned at the
first pixel row and the fourth pixel column through the first
subdata line Da4 of the fourth data line D4. Simultaneously,
the first data voltage Pa is applied to the second subpixel
electrode PEb of the pixel PX positioned at the first pixel row
and the second pixel column through the second subdata line
Dbl of the first data line D1, the first data voltage Pa is applied
to the second subpixel electrode PEb of the pixel PX posi-
tioned at the first pixel row and the first pixel column through
the second subdata line Db2 of the second data line D2, the
first data voltage Pa is applied to the second subpixel elec-
trode PEb of the pixel PX positioned at the first pixel row and
the fourth pixel column through the second subdata line Db3
ofthe third data line D3, and the first data voltage Pais applied
to the second subpixel electrode PEb of the pixel PX posi-
tioned at the first pixel row and the third pixel column through
the second subdata line Db4 of the fourth data line D4.

[0180] Next, if the signal TG1 applied to the first driving
gate line TG1 is changed into the gate-off signal, the signal is
not applied to the first subdata line Da connected thereto. The
second data signal Pb applied to the data lines D1, D2, D3, D4
is applied to the second subpixel electrode PEb of the pixel
PX positioned at the first pixel row and the second pixel
column through the second subdata line Db1 of the first data
line D1, is applied to the second subpixel electrode PEb of the
pixel PX positioned at the first pixel row and the first pixel
column through the second subdata line Db2 of the second
data line D2, is applied to the second subpixel electrode PEb
of the pixel PX positioned at the first pixel row and the fourth
pixel column through the second subdata line Db3 of the third
data line D3, and is applied to the second subpixel electrode
PEDb of the pixel PX positioned at the first pixel row and the
third pixel column through the second subdata line Db4 of the
fourth data line D4.

[0181] Next, the signal applied to the first gate line G1 is
changed into the gate-off signal, and the signal applied to the
second gate line G2 is changed into the gate-on signal. The
second gate line G2 is supplied with the gate-on signal and
simultaneously the first driving gate line TG1 is also supplied
with the gate-on voltage such that the first driving transistor
QT1 is turned on, the second data voltage Pb is applied to the
second subpixel electrode PEb of the pixel PX positioned at
the second pixel row and the first pixel column through the
first subdata line Dal of the first data line D1, the second data
voltage Pb is applied to the first subpixel electrode PEa of the
pixel PX positioned at the second pixel row and the first pixel
column through the second subdata line Db2 of the second
data line D2, the second data voltage Pb is applied to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the fourth pixel column through the
second subdata line Db3 of the third data line D3, and the
second data voltage Pb is applied to the first subpixel elec-
trode PFa of the pixel PX positioned at the second pixel row
and the third pixel column through the second subdata line
Db4 of the fourth data line D4. Simultaneously, the second
data voltage Pb is applied to the first subpixel electrode PEa of
the pixel PX positioned at the second pixel row and the second
pixel column through the second subdata line Db1 of the first
data line D1, the second data voltage Pb is applied to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the first pixel column through the sec-
ond subdata line Db2 of the second data line D2, the second
data voltage Pb is applied to the first subpixel electrode PEa of
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the pixel PX positioned at the second pixel row and the fourth
pixel column through the second subdata line Db3 ofthe third
data line D3, and the second data voltage Pb is applied to the
first subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the third pixel column through the
second subdata line Db4 of the fourth data line D4.

[0182] Next, if the signal TG2 applied to the first driving
gate line TG2 is changed into the gate-off signal, the signal is
not applied to the first subdata line Da connected thereto, the
first data voltage Pa applied to the data lines D1, D2, D3, D4
is applied to the pixel PX positioned at the second pixel row
and the second pixel column through the second subdata line
Dbl of the first data line D1, is applied to the first subpixel
electrode PEa of the pixel PX positioned at the second pixel
row and the first pixel column through the second subdata line
Db2 of the second data line D2, is applied to the first subpixel
electrode PEa of the pixel PX positioned at the second pixel
row and the fourth pixel column through the second subdata
line Db3 of the third data line D3, and is applied to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the third pixel column through the
second subdata line Db4 of the fourth data line D4.

[0183] According to the liquid crystal display and the driv-
ing method according to the exemplary embodiment shown in
FIG. 16 and FIG. 17, although the data voltage applied
through the first subdata lines Dal, Da3 of the first data line
D1 and the third data line D3 has the positive polarity (+), the
data voltage applied through the second subdata lines Db1,
Db3 applied through the first data line D1 and the third data
line D3 has the negative polarity (-), the data voltage applied
through the first subdata lines Da2, Da4 of the second data
line D2 and the fourth data line D4 has the negative polarity
(-), and the data voltage applied through the second subdata
lines Db2, Db4 of the second data line D1 and the fourth data
line D4 has the positive polarity (+), the polarity of each pixel
PX may be determined through dot inversion. That is, while
the data lines D1, D2, D3, D4 are driven with the column
inversion, the polarity of each pixel PX may be determined
through dot inversion.

[0184] According to the liquid crystal display according to
the present exemplary embodiment, each pixel PX is divided
into two subpixel electrodes PEa, PEb, the two subpixel elec-
trodes PEa, PEb are respectively connected to the two subdata
lines Da, Db extended from the data lines D1, D2, D3, D4, and
the data voltage is applied by using the data driving switching
element QT2 connected to the second subdata line Db of the
two subdata lines Da, Db. Thereby, the data voltages of the
different magnitudes may be applied to the two subpixel
electrodes PEa, PEb while reducing the number of data lines
by half. Accordingly, while improving the lateral visibility of
the liquid crystal display, the cost of the driver can be reduced
and the lack of space to mount the data driver can be pre-
vented.

[0185] Also, while the data lines D1, D2, D3, D4 are driven
with the column inversion, the polarity of each pixel PX may
be determined through dot inversion. Further, the subpixel
electrode thatis secondly charged is pre-charged with the data
voltage applied to the subpixel electrode that is firstly
charged, and then is currently charged such that the charging
time of the data signal is long.

[0186] Next, a liquid crystal display and a driving method
thereof according to another exemplary embodiment of the
present invention will be described with reference to FIG. 18
and FI1G. 19. FIG. 18 is a layout view of an arrangement of a
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signal line and a pixel of a liquid crystal display according to
another exemplary embodiment of the present invention, and
FIG. 19 is a waveform diagram of a signal applied to the
signal line of the liquid crystal display of FIG. 18.

[0187] Firstly, referring to FIG. 18, the liquid crystal dis-
play according to the present exemplary embodiment is simi-
lar to the liquid crystal display according to the exemplary
embodiment shown in FIG. 16.

[0188] However, the liquid crystal display according to the
present exemplary embodiment, is different from the liquid
crystal display according to the exemplary embodiment
shown in FIG. 16, in that among a plurality of data lines D1,
D2, D3, D4, asecond subdata line Db2 of the second data line
D2 is positioned close to a first subdata line Dal of the first
data line D1, a second subdata line Db1 of the first data line
D1 is positioned close to the second subdata line Db2 of the
second data line D2, and a first subdata line Da2 of the second
dataline D1 is positioned close to the second subdata line Db1
of the first data line D1. Similarly, among the plurality of data
lines D1, D2, D3, D4, a second subdata line Db4 of the fourth
data line D4 is positioned close to a first subdata line Da3 of
the third data line D3, a second subdata line Db3 of the third
dataline D3 is positioned close to the second subdata line Db4
of the fourth data line D4, and a first subdata line Da4 of the
fourth data line D4 is positioned close to the second subdata
line Db3 of the third data line D3.

[0189] The connection relation between the signal and the
pixel according to the present exemplary embodiment is simi-
lar to the liquid crystal display according to the exemplary
embodiment shown in FIG. 16.

[0190] Among the plurality of data lines D1, D2, D3, D4,
the first subdata line Dal of the first dataline D1 is connected
to a first subpixel electrode PEa of the pixel PX positioned at
the first pixel row and the first pixel column among the plu-
rality of pixels PX, and the second subdata line Db1 of the first
data line D1 is connected to a second subpixel electrode PEb
of the pixel PX positioned at the first pixel row and the second
pixel column. Among the plurality of data lines D1, D2, D3,
D4, the first subdata line Da2 of the second data line D2 is
connected to the first subpixel electrode PEa of the pixel PX
positioned at the first pixel row and the second pixel column,
and among the plurality of data lines D1, D2, D3, D4, the
second subdata line Db2 of the second data line D2 is con-
nected to the second subpixel electrode PEb of the pixel PX
positioned at the first pixel row and the first pixel column.
Similarly, among the plurality of data lines D1, D2, D3, D4,
the first subdata line Da3 of the third data line D3 is connected
to the first subpixel electrode PEa of the pixel PX positioned
at the first pixel row and the third pixel column among the
plurality of pixels PX, and the second subdata line Db3 of the
third data line D3 is connected to the second subpixel elec-
trode PEb of the pixel PX positioned at the first pixel row and
the fourth pixel column. Among the plurality of data lines D1,
D2, D3, D4, the first subdata line Da4 of the fourth data line
D4 is connected to the first subpixel electrode PEa of the pixel
PX positioned at the first pixel row and the fourth pixel
column, and among the plurality of data lines D1, D2, D3, D4,
the second subdata line Db4 of the fourth data line D4 is
connected to the second subpixel electrode PEb of the pixel
PX positioned at the first pixel row and the third pixel column.

[0191] In the case of the second pixel row, the connection
relation between the first subdata line Da and the second
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subdata line Db, and between the first subpixel electrode PEa
and the second subpixel electrode PEb, is opposite to the first
pixel row.

[0192] Inmore detail, among the plurality of data lines D1,
D2, D3, D4, the first subdata line Dal of the first data line D1
is connected to the second subpixel electrode PEb of the pixel
PX positioned at the second pixel row and the first pixel
column among the plurality of pixels PX, and the second
subdata line Dbl of the first data line D1 is connected to the
first subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the second pixel column. Among the
plurality of data lines D1, D2, D3, D4, the first subdata line
Da2 of the second data line D2 is connected to the second
subpixel electrode PEb of the pixel PX positioned at the
second pixel row and the second pixel column, and among the
plurality of datalines D1, D2, D3, D4, the second subdata line
Db2 of the second data line D2 is connected to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the first pixel column. Similarly, among
the plurality of data lines D1, D2, D3, D4, the first subdata
line Da3 of the third data line D3 is connected to the second
subpixel electrode PEb of the pixel PX positioned at the
second pixel row and the third pixel column among the plu-
rality of pixels PX, and the second subdata line Db3 of the
third data line D3 is connected to the first subpixel electrode
PEaof'the pixel PX positioned at the second pixel row and the
fourth pixel column. Among the plurality of data lines D1,
D2, D3, D4, the first subdata line Dad of the fourth data line
D4 is connected to the second subpixel electrode PEb of the
pixel PX positioned at the second pixel row and the fourth
pixel column, and among the plurality of data lines D1, D2,
D3, D4, the second subdata line Db4 of the fourth data line D4
is connected to the first subpixel electrode PEa of the pixel PX
positioned at the second pixel row and the third pixel column.

[0193] Although not shown, the first subpixel electrode
PEaof each pixel PX is connected to the gate lines G1, G2 and
the first subdata line Da of the data lines D1, D2 through a
switching element such as a thin film transistor, and the sec-
ond subpixel electrode PEb of each pixel PX is connected to
the gate lines G1, G2 and the second subdata line Db of the
data lines D1, D2 through the switching element such as the
thin film transistor.

[0194] Referring to FIG. 19 along with FIG. 18, as the
gate-on voltage is applied to the first gate line G1 and simul-
taneously the gate-on voltage is also applied to the first driv-
ing gate line TG1 such that the first driving transistor QT1 is
turned on, the first data voltage Pa is applied to the first
subpixel electrode PEa of the pixel PX positioned at the first
pixel row and the first pixel column through the first subdata
line Dal of the first data line D1, the first data voltage Pa is
applied to the first subpixel electrode PEa of the pixel PX
positioned at the first pixel row and the second pixel column
through the first subdata line Da2 of the second data line D2,
the first data voltage Pa is applied to the first subpixel elec-
trode PEa of the pixel PX positioned at the first pixel row and
the third pixel column through the first subdata line Da3 of the
third data line D3, and the first data voltage Pais applied to the
first subpixel electrode PEa of the pixel PX positioned at the
first pixel row and the fourth pixel column through the first
subdata line Da4 of the fourth data line D4. Simultaneously,
the first data voltage Pa is applied to the second subpixel
electrode PEb of the pixel PX positioned at the first pixel row
and the second pixel column through the second subdata line
Dbl of'the first data line D1, the first data voltage Pa is applied
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to the second subpixel electrode PEb of the pixel PX posi-
tioned at the first pixel row and the first pixel column through
the second subdata line Db2 of the second data line D2, the
first data voltage Pa is applied to the second subpixel elec-
trode PEb of the pixel PX positioned at the first pixel row and
the fourth pixel column through the second subdata line Db3
of the third data line D3, and the first data voltage Pais applied
to the second subpixel electrode PEb of the pixel PX posi-
tioned at the first pixel row and the third pixel column through
the second subdata line Db4 of the fourth data line D4.

[0195] Next, if the signal TG1 applied to the first driving
gate line TG1 is changed into the gate-off signal, the signal is
not applied to the first subdata line Da connected thereto, the
second data signal Pb applied to the data lines D1, D2, D3, D4
is applied to the second subpixel electrode PEb of the pixel
PX positioned at the first pixel row and the second pixel
column through the second subdata line Db1 of the first data
line D1, is applied to the second subpixel electrode PEb of the
pixel PX positioned at the first pixel row and the first pixel
column through the second subdata line Db2 of the second
data line D2, is applied to the second subpixel electrode PEb
of the pixel PX positioned at the first pixel row and the fourth
pixel column through the second subdata line Db3 of the third
data line D3, and is applied to the second subpixel electrode
PEDb of the pixel PX positioned at the first pixel row and the
third pixel column through the second subdata line Db4 of the
fourth data line D4.

[0196] Next, the signal applied to the first gate line G1 is
changed into the gate-off signal, and the signal applied to the
second gate line G2 is changed into the gate-on signal. The
second gate line G2 is supplied with the gate-on signal and
simultaneously the first driving gate line TG1 is also supplied
with the gate-on voltage such that the first driving transistor
QT1 is turned on, the second data voltage Pb is applied to the
second subpixel electrode PEb of the pixel PX positioned at
the second pixel row and the first pixel column through the
first subdata line Dal of the first data line D1, the second data
voltage Pb is applied to the first subpixel electrode PEa of the
pixel PX positioned at the second pixel row and the first pixel
column through the second subdata line Db2 of the second
data line D2, the second data voltage Pb is applied to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the fourth pixel column through the
second subdata line Db3 of the third data line D3, and the
second data voltage Pb is applied to the first subpixel elec-
trode PEa of the pixel PX positioned at the second pixel row
and the third pixel column through the second subdata line
Db4 of the fourth data line D4. Simultaneously, the second
data voltage Pb is applied to the first subpixel electrode PEa of
the pixel PX positioned at the second pixel row and the second
pixel column through the second subdata line Db1 of the first
data line D1, the second data voltage Pb is applied to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the first pixel column through the sec-
ond subdata line Db2 of the second data line D2, the second
data voltage Pb is applied to the first subpixel electrode PEa of
the pixel PX positioned at the second pixel row and the fourth
pixel column through the second subdata line Db3 of the third
data line D3, and the second data voltage Pb is applied to the
first subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the third pixel column through the
second subdata line Db4 of the fourth data line D4.

[0197] Next, if the signal TG2 applied to the first driving
gate line TG2 is changed into the gate-off signal, the signal is
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not applied to the first subdata line Da connected thereto, the
first data voltage Pa applied to the data lines D1, D2, D3, D4
is applied to the pixel PX positioned at the second pixel row
and the second pixel column through the second subdata line
Dbl of the first data line D1, is applied to the first subpixel
electrode PEa of the pixel PX positioned at the second pixel
row and the first pixel column through the second subdata line
Db2 of the second data line D2, is applied to the first subpixel
electrode PEa of the pixel PX positioned at the second pixel
row and the fourth pixel column through the second subdata
line Db3 of the third data line D3, and is applied to the first
subpixel electrode PEa of the pixel PX positioned at the
second pixel row and the third pixel column through the
second subdata line Db4 of the fourth data line D4.

[0198] According to the liquid crystal display and the driv-
ing method according to the exemplary embodiment shown in
FIG. 18 and FIG. 19, although the data voltage applied
through the first subdata lines Dal, Da3 of the first data line
D1 and the third data line D3 has the positive polarity (+), the
data voltage applied through the second subdata lines Db1,
Db3 applied through the first data line D1 and the third data
line D3 has the negative polarity (-), the data voltage applied
through the first subdata lines Da2, Da4 of the second data
line D2 and the fourth data line D4 has the negative polarity
(-), and the data voltage applied through the second subdata
lines Db2 and Db4 of the second data line D1 and the fourth
data line D4 has the positive polarity (+), the polarity of each
pixel PX may be determined through dot inversion. That is,
while the data lines D1, D2, D3, D4 are driven with the
column inversion, the polarity of each pixel PX may be deter-
mined through dot inversion.

[0199] According to the liquid crystal display according to
the present exemplary embodiment, the pixel PX is divided
into two subpixel electrodes PEa, PEb, the two subpixel elec-
trodes PEa, PEb are respectively connected to the two subdata
lines Da, Db extended from the datalines D1, D2, D3, D4, and
the data voltage is applied by using the data driving switching
element QT2 connected to the second subdata line Db of the
two subdata lines Da, Db, and thereby the data voltages of
different magnitudes may be applied to the two subpixel
electrodes PEa, PEb while reducing the number of data lines
by half. Accordingly, while improving the lateral visibility of
the liquid crystal display, the cost of the driver can be reduced
and the lack of space to mount the data driver can be pre-
vented.

[0200] Also, while the data lines D1, D2, D3, D4 are driven
with the column inversion, the polarity of each pixel PX may
be determined through dot inversion. Further, the subpixel
electrode thatis secondly charged is pre-charged with the data
voltage applied to the subpixel electrode that is firstly
charged, and then is currently charged such that the charging
time of the data signal is long.

[0201] Next, a liquid crystal display and a driving method
thereof according to another exemplary embodiment of the
present invention will be described with reference to FIG. 20.
FIG. 20 is a layout view of an arrangement of a signal line and
a pixel of a liquid crystal display according to another exem-
plary embodiment of the present invention.

[0202] Referring to FIG. 20, in the liquid crystal display
according to the present exemplary embodiment, a first sub-
data line Dal of a first data line D1 is sequentially connected
to a first subpixel electrode PEa and a second subpixel elec-
trode PED of a pixel positioned in a first pixel column, and a
second subdata line Dbl of the first data line D1 is sequen-
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tially connected to the second subpixel electrode PEb and the
first subpixel electrode PEa positioned at a pixel of the fourth
pixel column. Also, a first subdata line Da3 of a fourth data
line D4 is sequentially connected to the first subpixel elec-
trode PEa and the second subpixel electrode PEb of the pixel
positioned at the fourth pixel column, and a second subdata
line Db3 of the fourth data line D4 is sequentially connected
to the second subpixel electrode PEb and the first subpixel
electrode PEa of the pixel positioned at the first pixel column.
[0203] Similarly, a first subdata line Da2 of the second data
line D2 is sequentially connected to the second subpixel
electrode PEb and the first subpixel electrode PEa of the pixel
positioned at the fifth pixel column, and the second subdata
line Db2 of the second data line D2 is sequentially connected
to the first subpixel electrode PEa and the second subpixel
electrode PEb of the pixel positioned at the second pixel
column pixel. Also, a first subdata line Da5 of the fifth data
line D5 is sequentially connected to the second subpixel
electrode PEb and the first subpixel electrode PEa of the pixel
positioned at the second pixel column, and a second subdata
line Db5 of the fifth data line D5 is sequentially connected to
the first subpixel electrode PEa and the second subpixel elec-
trode PED of the pixel positioned at the second pixel column.
[0204] Also, the first subdata line Da3 of the third data line
D3 is sequentially connected to the first subpixel electrode
PEa and the second subpixel electrode PEb of the pixel posi-
tioned at the third pixel column, and the second subdata line
Db3 of the third data line D3 is sequentially connected to the
second subpixel electrode PEb and the first subpixel electrode
PEa of the pixel positioned at a sixth pixel column. Also, a
first subdata line Da6 of the sixth data line D6 is sequentially
connected to the first subpixel electrode PEa and the second
subpixel electrode PEb of the pixel positioned at the sixth
pixel column, and a second subdata line Db6 of the sixth data
line D6 is sequentially connected to the second subpixel
electrode PED and the first subpixel electrode PEa of the pixel
positioned at the third pixel column.

[0205] The pixels of the first pixel column and the pixels of
the fourth pixel column may display the same color, the pixels
of the second pixel column and the pixels of the fifth column
may display the same color, and the pixels of the third pixel
columns and the pixel of the sixth columns may display the
same color.

[0206] The arrangements and the driving methods of the
signalline and the pixel of the liquid crystal display according
to the exemplary embodiment may be applied to pixel struc-
tures of all shapes including the first subpixel electrode and
the second subpixel electrode connected to different switch-
ing elements.

[0207] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:
1. A liquid crystal display comprising:
a plurality of pixels disposed in a pixel row direction and a

pixel column direction and including a first subpixel
electrode and a second subpixel electrode; and

a plurality of gate lines and a plurality of data lines con-
nected to the plurality of pixels,
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wherein the plurality of data lines respectively include a

first subdata line and a second subdata line,

the first subpixel electrode and the second subpixel elec-

trode of a plurality of pixels positioned at the same pixel
row among the plurality of pixels are connected to the
same gate line, and

the first subpixel electrode of a plurality of pixels posi-

tioned at the same pixel column among the plurality of
pixels is connected to one of the first subdata line and the
second subdata line, while the second subpixel electrode
is connected to the other of the first subdata line and the
second subdata line.

2. The liquid crystal display of claim 1, wherein absolute
values of a first data voltage applied to the first subpixel
electrode and a second data voltage applied to the second
subpixel electrode are different.

3. The liquid crystal display of claim 2, further comprising:

a first driving gate line extending in the same direction as

the gate line; and

a first driving transistor connected to the first driving gate

line, the data line, and the first subdata line.

4. The liquid crystal display of claim 3, further comprising:

a second driving gate line extending in the same direction

as the gate line; and

a second driving transistor connected to the second driving

gate line, a data line, and the second subdata line.

5. The liquid crystal display of claim 2, further comprising:

a second driving gate line extending in the same direction

as the gate line; and

a second driving transistor connected to the second driving

gate line, a data line, and the second subdata line.

6. The liquid crystal display of claim 1, wherein:

the plurality of gate lines include a first gate line connected

to a first pixel row among the plurality of pixels and a
second gate line connected to a second pixel row adja-
cent to the first pixel row among the plurality of pixels
and positioned close to the first gate line,

the plurality of data lines include a first data line and a

second data line positioned close to the first data line,
and

afirst subdata line of the first data line is connected to a first

subpixel electrode of a pixel positioned at a first pixel
row and a first pixel column among the plurality of
pixels, a second subdata line of the first data line is
connected to a second subpixel electrode of a pixel posi-
tioned at the first pixel row and a second pixel column,
and

a first subdata line of the second data line is connected to

the first subpixel electrode of the pixel positioned at the
first pixel row and the second pixel column, and the
second subdata line of the second data line is connected
to the second subpixel electrode of the pixel positioned
at the first pixel row and the first pixel column.

7. The liquid crystal display of claim 6, wherein:

the first subdata line of the first data line is connected to a

second subpixel electrode of a pixel positioned at a
second pixel row and the first pixel column among the
plurality of pixels, the second subdata line of the first
data line is connected to a first subpixel electrode of a
pixel positioned at a second pixel row and the second
pixel column, and

the first subdata line of the second data line is connected to

asecond subpixel electrode of the pixel positioned at the
second pixel row and the second pixel column of the
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pixel, and a second subdata line of the second data line is
connected to the first subpixel electrode of the pixel
positioned at the second pixel row and the first pixel
column of the pixel.

8. The liquid crystal display of claim 7, further comprising:

a first driving gate line extending in the same direction as
the gate line, and

a first driving transistor connected to the first driving gate
line, the data line, and the first subdata line.

9. The liquid crystal display of claim 8, further comprising:

a second driving gate line extending in the same direction
as the gate line; and

asecond driving transistor connected to the second driving
gate line, the data line, and the second subdata line.

10. The liquid crystal display of claim 7, wherein the plu-
rality of data lines include the first subdata line of the first data
line, the second subdata line of the second data line, the first
subdata line of the second data line, and the second subdata
line of the first data line, sequentially positioned.

11. The liquid crystal display of claim 7, wherein the plu-
rality of data lines include the first subdata line of the first data
line, the second subdata line of the second data line, the
second subdata line of the first data line, and the first subdata
line of the second data line, sequentially positioned.

12. The liquid crystal display of claim 1, wherein:

the plurality of pixels include a first pixel column and a
fourth pixel column displaying a first color, a second
pixel column and a fifth pixel column displaying a sec-
ond color, and a third pixel column and a sixth pixel
column displaying a third color,

the plurality of data lines include a first data line and a
fourth data line connected to the first pixel column and
the fourth pixel column, a second data line and a fifth
data line connected 1o the second pixel column and the
fifth pixel column, and a third data line and a sixth data
line connected to the third pixel column and the sixth
pixel column, and

a first subdata line of the first data line is connected to the
first subpixel electrode of a pixel positioned at the first
pixel column, a second subdata line of the first data line
is connected to the second subpixel electrode of a pixel
positioned at the fourth pixel column, a first subdata line
of the fourth data line is connected to the first subpixel
electrode of a pixel positioned at the fourth pixel col-
umn, and a second subdata line of the fourth data line is
connected to a second subpixel electrode of the first
pixel column.

13. The liquid crystal display of claim 12, wherein:

a first subdata line of the second data line is connected to a
first subpixel electrode of a pixel positioned at the sec-
ond pixel column,

asecond subdata line of the second data line is connected to
a second subpixel electrode of a pixel positioned at the
fifth pixel column,

afirst subdata line of the fifth data line is connected to a first
subpixel electrode of a pixel positioned at the fifth pixel
column, and

a second subdata line of the fifth data line is connected to a
second subpixel electrode of the second pixel column.
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14. The liquid crystal display of claim 13, wherein:

a first subdata line of the third data line is connected to a
first subpixel electrode of the pixel positioned at the third
pixel column,

a second subdata line of the third data line is connected to
asecond subpixel electrode of'the pixel positioned at the
sixth pixel column,

a first subdata line of the sixth data line is connected to a
first subpixel electrode of a pixel positioned at the sixth
pixel column, and

a second subdata line of the sixth data line is connected to
a second subpixel electrode of the third pixel column.

15. A method of driving a liquid crystal display including a
plurality of pixels disposed in a pixel row directionand a pixel
column direction and including a first subpixel electrode and
a second subpixel electrode, and a plurality of gate lines and
a plurality of data lines connected to a plurality of pixels,
wherein the plurality of data lines respectively include a first
subdata line and a second subdata line, comprising:

applying a gate-on signal to the plurality of gate lines;

applying a first data signal to the first subdata line during a
first time among application of the gate-on signal to
apply the first data signal to the first subpixel electrode;
and

applying a second data signal to the second subdata line
during a second time among the application of the gate-
on signal to apply the second data signal to the second
subpixel electrode.

16. The method of claim 15, wherein absolute values of a
first data voltage applied to the first subpixel electrode and a
second data voltage applied to the second subpixel electrode
are different from each other.

17. The method of claim 16, wherein the applying the first
data signal to the first subdata line further includes turning on
a first driving transistor connected to a first driving gate line
extending in the same direction as a gate line, a data line, and
the first subdata line.

18. The method of claim 17, wherein the applying the
second data signal to the second subdata line includes turning
on a second driving transistor connected to a second driving
gate line extending in the same direction as the gate line, the
data line, and the second subdata line.

19. The method of claim 15, wherein the first time and the
second time are about half of a maintaining time of the appli-
cation step of the gate-on signal.

20. The method of claim 15, wherein at least a portion of
the first time and the second time overlap each other.

21. The method of claim 15, further comprising applying
the first data signal to the second subdata line during the first
time.

22. The method of claim 15, further comprising applying a
second data signal to the first subdata line during the second
time.

23. The method of claim 15, wherein the first data signal
applied to the first subdata line and the second data signal
applied to the second subdata line are driven through column
inversion.

24. The method of claim 15, wherein the first data signal
applied to the first subdata line and the second data signal
applied to the second subdata line are driven through dot
inversion.
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