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LIQUID CRYSTAL DISPLAY AND DRIVING
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0044347 filed in the
Korean Intellectual Property Office on Apr. 22, 2013, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology generally relates to a lig-
uid crystal display and a driving method thereof.

[0004] 2. Description of the Related Technology

[0005] A liquid crystal display (LCD) is one of the most
common types of flat panel displays. The LCD generally
include two sheets of display panels, a liquid crystal layer
interposed therebetween, a data driver, a gate driver, a signal
controller, and a power generator. The display panels gener-
ally include field generating electrodes such as a pixel elec-
trode, a common electrode, and the like. The data driver
supplies a data voltage to the display panel. The gate driver
supplies a gate signal to the display panel. The signal control-
ler controls the data driver and the gate driver. The power
generator generates a power voltage for driving the display
panel. The LCD also typically include a plurality of signal
lines such as a gate line and a data line for applying the data
voltage to the pixel electrode by controlling a switching ele-
ment connected to each pixel electrode.

[0006] The pixel electrode can be connected to the switch-
ing element such as a thin film transistor (TFT) to receive the
data voltage. An opposing electrode can be formed on the
entire surface of the display panel to receive a common volt-
age Vcom. The pixel electrode and the opposing electrode
may be positioned on the same substrate or positioned on
different substrates. A desired image may be displayed by
applying the data voltage and the common electrode to the
pixel electrode and the opposing electrode to generate an
electric field in the liquid crystal layer and controlling an
intensity of the electric field to control transmittance of light
passing through the liquid crystal layer.

[0007] The LCD canreceive an input image signal from an
external graphic controller, the input image signal stores
luminance information of each pixel, and each luminance has
a predetermined number. Each pixel can receive a data volt-
age corresponding to luminance information. The data volt-
age that can be applied to the pixel is represented as a pixel
voltage according to a difference from the common voltage
applied to the common electrode, and each pixel displays
luminance. This can be expressed by a gray of the image
signal that correlates to a pixel voltage. In order to prevent
deterioration, that can occur from applying the electric field in
one direction to the liquid crystal layer for a long time, a
polarity of the data voltage for a reference voltage is often
inverted for each frame, for each row, for each column, or for
each pixel. Further, in order to prevent spots such as a vertical
line of a display screen from being generated, polarities of the
pixel voltages applied to adjacent pixels are different from
each other.

[0008] The data driver of the liquid crystal display selects a
gray voltage corresponding to the input image signal to apply
the selected gray voltage to the data line as a data voltage. In
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the case of polarity inversion driving, since the polarity for the
common voltage of the data voltage is changed for each
frame, for each row, for each column, or for each pixel, a
change in voltage can be two times of the pixel voltage. The
amount of power used by gray voltage is often increased. As
a result, power used by the power generator and the data
driver may be increased.

[0009] The above information disclosed in the background
section is only for enhancement of understanding of the back-
ground of the described technology and therefore it may
contain information that does not constitute prior art.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0010] The described technology relates to a liquid crystal
display, or an LCD, and a driving method for the same. One
inventive aspect of the described technology is to reduce
power consumption in a driver by lowering a power voltage.
[0011] In one exemplary embodiment a liquid crystal dis-
play, includes: a plurality of pixels, and a plurality of data
lines. The plurality of pixels are arranged in a matrix form.
The respective pixels include a liquid crystal capacitor. The
liquid crystal capacitor includes a pixel electrode and a com-
mon electrode as two terminals. The plurality of data lines
transfer data voltages to the pixels. Further, the pixels can
include a first pixel and a second pixel, which are adjacent to
each other, in a row direction or in a column direction. A first
common signal can be applied to the common electrode of the
first pixel, and a second common signal that is inverted to the
first common signal can be applied to the common electrode
of the second pixel. The first common signal and the second
common signal can swing between a first voltage and a sec-
ond voltage, which are different from each other per at least
every one frame. The polarity of the data voltage transferred
by a data line with respect to the first common signal or the
second common signal is constant during one frame.

[0012] The polarity of the data voltage applied to the first
pixel with respect to the first common signal may be opposite
to the polarity of the data voltage applied to the second pixel
with respect to the second common signal.

[0013] Polarities of the data voltages that can be applied to
apredetermined number of pixels, which are adjacent to each
other in a row direction or a in column direction with respect
to the first common signal or the second common signal, may
be the same as each other.

[0014] The plurality of pixels may respectively receive the
data voltage through respective switching elements, and the
switching elements of the plurality of pixels positioned in one
column may be alternately connected to two data lines among
the plurality of data lines per every a predetermined number
of rows.

[0015] The liquid crystal display may further include: a
plurality of gate lines and a plurality of blocks. The plurality
of gate lines can transfer gate signals to the plurality of pixels.
The plurality of gate lines can be arranged in a column direc-
tion. The plurality of blocks can be arranged in a column
direction. Each of the plurality of blocks, including at least
one pixel row, can have different swing times of the first
common signal or the second common signal applied to the
pixel. This can include different blocks among the plurality of
blocks.

[0016] The swing times of the first common signal or the
second common signal applied to the plurality of blocks may
be sequentially positioned in one frame.
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[0017] The liquid crystal display may further include a first
common signal line transferring the first common signal; a
second common signal line transferring the second common
signal; and a common signal applying unit connected to the
first common signal line and the second common signal line.
[0018] Each of'the plurality of blocks may include two sub
blocks, which are adjacent to each other in a row direction and
separated from each other.

[0019] In another exenmiplary embodiment a liquid crystal
display includes: a plurality of pixels, a plurality of data lines,
and a plurality of gate lines The pixels can be arranged in a
matrix form. The respective pixels can include a liquid crystal
capacitor thathas a pixel electrode and a common electrode as
two terminals. The data lines can transfer data voltages to the
plurality of pixels. The gate lines can transfer gate signals to
the pixels and can be arranged in a column direction. The
pixels can include a first pixel and a second pixel that are
adjacent to each other in a row direction or in a column
direction. The first common signal can be applied to the
common electrode of the first pixel, and a second common
signal that is inverted to the first common signal can be
applied to the common electrode of the second pixel. The first
common signal and the second common signal swing
between a first voltage and a second voltage that can be
different from each other per at least every one frame. The
blocks can be arranged in a column direction. Fach of the
blocks can include at least one pixel row. The swing times of
the first common signal or the second common signal applied
to the pixel included in different blocks among the blocks can
be different from each other.

[0020] The swing times of the first common signal or the
second common signal applied to the plurality of blocks may
be sequentially positioned in one frame.

[0021] Theliquid crystal display may further include a first
common signal line transferring the first common signal; a
second common signal line transferring the second common
signal; and a common signal applying unit connected to the
first common signal line and the second common signal line.
[0022] Each of'the plurality of blocks may include two sub
blocks which can be adjacent to each other in a row direction
and separated from each other.

[0023] A polarity of the data voltage transferred by a data
line with respect to the first common signal or the second
common signal may be constant during one frame.

[0024] A polarity of the data voltage applied to the first
pixel with respect to the first common signal may be opposite
to a polarity of the data voltage applied to the second pixel
with respect to the second common signal.

[0025] Polarities of the data voltages applied to a predeter-
mined number of pixels which are adjacent to each other in a
row direction or a in column direction with respect to the first
common signal or the second common signal may be the
same as each other.

[0026] The plurality of pixels may respectively receive the
data voltage through respective switching elements, and the
switching elements of the plurality of pixels positioned in one
column may be alternately connected to two data lines among
the plurality of data lines per every predetermined number of
TOWS.

[0027] In another exemplary embodiment, a driving
method ofa liquid crystal display can include: applying a first
common signal, applying a second common signal, and
applying to a data line a data voltage. The liquid crystal
display can include a plurality of pixels arranged in a matrix
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form, and a plurality of data lines. The respective pixels can
include a liquid crystal capacitor that has a pixel electrode and
a common electrode as two terminals. The plurality of data
lines can be connected to the plurality of pixels. The first
common signal can be applied to the common electrode of a
first pixel among the plurality of pixels. The second common
signal, which is inverted to the first common signal, can be
applied to the common electrode of a second pixel, which is
adjacent to the first pixel in a row direction or in a column
direction. The data line can have a data voltage, which has a
polarity with respect to the first common signal or the second
common signal that can be constant during one frame. The
first common signal and the second common signal swing
between a first voltage and a second voltage, which are dif-
ferent from each other per at least every one frame

[0028] A polarity of the data voltage applied to the first
pixel with respect to the first common signal may be opposite
to a polarity of the data voltage applied to the second pixel
with respect to the second common signal.

[0029] Inanother exemplary embodiment adriving method
of a liquid crystal display can include: applying a first com-
mon signal, applying a second common signal, and applying
data voltages to the plurality of data lines. The liquid crystal
display can include a plurality of pixels arranged in a matrix
form and a plurality of data lines connected to the plurality of
pixels. The respective pixels can include a liquid crystal
capacitor, which has a pixel electrode and a common elec-
trode as two terminals. The first common signal can be
applied to the common electrode of a first pixel among the
plurality of pixels. The second common signal, which can be
inverted to the first common signal, can be applied to the
common electrode of a second pixel, which is adjacent to the
first pixel in a row direction or in a column direction. The data
voltages can be applied to the plurality of data lines. The first
common signal and the second common signal can swing
between a first voltage and a second voltage, which are dif-
ferent from each other per at least every one frame. The swing
times of the first common signal or the second common
signal, applied to the pixel included in different blocks among
a plurality of blocks arranged in a column direction each, can
include at least one pixel row are different from each other.
[0030] The swing times of the first common signal or the
second common signal applied to the plurality of blocks may
be sequentially positioned in one frame.

[0031] According to at least one of the disclosed embodi-
ments, it is possible to reduce power consumption by lower-
ing a power voltage of the liquid crystal display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG.1isablockdiagram illustrating aliquid crystal
display according to one exemplary embodiment.

[0033] FIG. 2is a schematic circuit diagram of one pixel of
the liquid crystal display that can be used with an exemplary
embodiment.

[0034] FIG. 3 is a layout view of pixels and signal lines of
the liquid crystal display that can be used with an exemplary
embodiment.

[0035] FIG. 4isa graphillustrating a data voltage for a gray
in the liquid crystal display that can be used with an exem-
plary embodiment.

[0036] FIG.5isawaveform diagram illustratinga common
voltage and a range of a data voltage for the common voltage
in the liquid crystal display that can be used with an exem-
plary embodiment.
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[0037] FIG. 6is a waveform diagram illustrating a common
voltage and a range of a data voltage for the common voltage
in the liquid crystal display that can be used with an exem-
plary embodiment of.

[0038] FIG.7isagraphillustrating a data voltage for a gray
in the liquid crystal display that can be used with an exem-
plary embodiment.

[0039] FIG.8isawaveform diagram illustrating a common
voltage and a range of a data voltage for the common voltage
in the liquid crystal display that can be used with an exem-
plary embodiment.

[0040] FIG. 9 is a layout view of a liquid crystal display
according to one exemplary embodiment.

[0041] FIG. 10 is a waveform diagram illustrating a com-
mon voltage and a range of a data voltage for the common
voltage in the liquid crystal display that can be used with an
exemplary embodiment.

[0042] FIGS. 11 to 14 are layout views of a liquid crystal
display that can be used with exemplary embodiments.
[0043] FIG. 15 is a layout view of a liquid crystal display
that can be used with an exemplary embodiment.

[0044] FIG. 16 is a waveform diagram of'a common voltage
for each area of a display panel of the liquid crystal display
that can be used with an exemplary embodiment.

[0045] FIGS. 17 to 22 are layout views of a liquid crystal
display that can be used with exemplary embodiments.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0046] The described technology will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments are shown. As those
skilled in the art would realize, the described embodiments
may be modified in various different ways, all without depart-
ing from the spirit or scope of the described technology. In
this disclosure, the term “‘connected” includes electrical con-
nection.

[0047] Hereinafter, a liquid crystal display and a driving
method thereof according to an exemplary embodiment of the
described technology will be further described with reference
to the accompanying drawings.

[0048] First, a liquid crystal display according to an exem-
plary embodiment of the described technology will be
described with reference to FIGS. 1 and 2.

[0049] FIG.1isablock diagram illustrating a liquid crystal
display according to one exemplary embodiment, and FIG. 2
is a schematic circuit diagram of one pixel of the liquid crystal
display that can be used with the exemplary embodiment.
[0050] Referring to FIG. 1, aliquid crystal display includes
a liquid crystal panel assembly 300, a gate driver 400, a data
driver 500, a driving voltage generator 900, a gray voltage
generator 800, and a signal controller 600.

[0051] The liquid crystal panel assembly 300 includes a
plurality of pixels PX connected to a plurality of signal lines
and arranged in a substantially matrix form. When viewed
from a cross-sectional structure, the liquid crystal panel
assembly 300 includes a lower display panel (not illustrated)
and an upper display panel (not illustrated) facing each other,
and a liquid crystal layer (not illustrated) interposed between
the display, panels.

[0052] Referring to FIG. 2, the signal lines include a plu-
rality of gate lines Gi transferring gate signals Vg and a
plurality of data lines Dj transferring data voltages Vdata. The
gate lines Gi may extend substantially in a row direction and
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be substantially parallel to each other, and the data lines Dj
may extend substantially in a column direction and be sub-
stantially parallel to each other.

[0053] A pixel PX connected to thei-th gate line Gi and the

j-th data line Dj, which includes a switching element Q con-
nected to the gate line Gi and the data line Dj, and a liquid
crystal capacitor Clc connected to the switching element Q.
This pattern can be used for each pixel.

[0054] One terminal of the liquid crystal capacitor Clc is a
pixel electrode connected with the switching element Q, and
the other terminal is a common electrode which is an oppos-
ing electrode generating an electric field in the liquid crystal
layer together with the pixel electrode. The pixel electrode
receives a data voltage from the switching element Q. The
common electrode receives a first common signal VCOMI1 or
a second common signal VCOM2 as a common voltage
according to a position of the pixel PX. The common elec-
trode may be positioned on the same display panel as the pixel
electrode or on a different display panel from the pixel elec-
trode.

[0055] The liquid crystal layer has dielectric anisotropy,
and liquid crystal molecules of the liquid crystal layer may be
aligned so that long axes thereof are vertical or horizontal to,
or form a predetermined angle with surfaces of the two dis-
play panels while the electric field is not applied. The liquid
crystal layer functions as a dielectric material of the liquid
crystal capacitor Clc.

[0056] In order to implement color display, each pixel PX
uniquely displays one of primary colors (spatial division) or
alternately displays the primary colors with time (temporal
division) so that a desired color is recognized by the spatial
and temporal sum of the primary colors. An example of the
primary colors may include three primary colors, red, green,
and blue.

[0057] Referring back to FIG. 1, the gray voltage generator
800 can generate all gray voltages or a predetermined number
of gray voltages (hereinafter, referred to as “reference gray
voltages™) related to transmittance of the pixel PX based on a
driving voltage AVDD. The (reference) gray voltages may
include positive gray voltages and negative gray voltages with
respect to the first common signal VCOMI1 or the second
common signal VCOM2 which 1s the common voltage. The
lowest gray voltage and the highest gray voltage among the
gray voltages may have a predetermined difference by con-
sidering a margin with a voltage of the first common signal
VCOMI or the second common signal VCOM2. A range of
the positive gray voltages and a range of the negative gray
voltages may be the same as each other or different from each
other. In the case where the range of the positive gray voltages
and the range of the negative gray voltages are different from
each other, at least a part of the two ranges may be overlapped
with each other.

[0058] The gate driver 400 is connected to the gate lines Gi
of the liquid crystal panel assembly 300 to apply gate signals
Vg configured by a combination ofa gate-on voltage Von and
a gate-off voltage Voff, to the gate lines.

[0059] The data driver 500 is connected to the data lines Dj
of the liquid crystal panel assembly 300, and selects gray
voltages from the gray voltage generator 800 and applies the
selected gray voltages to the data lines 1)j as data voltages
Vdata. However, in the case where the gray voltage generator
800 does not provide all the gray voltages, but provides only
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a predetermined number of reference gray voltages, the data
driver 500 generates desired data voltages Vdata by dividing
the reference gray voltages.

[0060] Thegray voltage generator 800 according to another
exemplary embodiment of the described technology may be
included in the data driver 500.

[0061] The driving voltage generator 900 generates volt-
ages for driving of the liquid crystal display such as the
driving voltage AVDD, the gate-on voltage Von, and the gate-
off voltage Voff. The driving voltage AVDD is supplied to the
gray voltage generator 800 as a voltage to generate the (ref-
erence) gray voltage, and the gate-on voltage Von and the
gate-off voltage Voff are supplied to the gate driver 400 in
order to generate the gate signal Vg.

[0062] The signal controller 600 controls the gate driver
400, the data driver 500, the driving voltage generator 900,
and the like.

[0063] Then, a driving method of the liquid crystal display
will be described with reference to FIGS. 1 and 2.

[0064] Thesignal controller 600 can receive an input image
signal IDAT and an input control signal ICON controlling a
display of the input image signal IDAT from an external
graphic controller (not illustrated). The input image signal
IDAT stores luminance information of each pixel PX, and
luminance can have a predetermined number of grays, for
example, 1024 (=2'9), 256 (=2%), or 64 (=2°) grays. An
example of the input control signal ICON includes a vertical
synchronization signal Vsyne, a horizontal synchronization
signal Hsync, a main clock signal MCLK, a data enable signal
DE, and the like.

[0065] The signal controller 600 appropriately processes
the input image signal IDAT based on the input image signal
IDAT and the input control signal ICON in accordance with
an operational condition of the liquid crystal panel assembly
300 to generates a gate control signal CONT], a data control
signal CONT2, and the like. The signal controller 600 trans-
mits the gate control signal CONT1 to the gate driver 400, and
transmits the data control signal CONT2 and the processed
image signal DAT to the data driver 500. Further, the signal
controller 600 generates a driving voltage control signal
CONT3 based on the input image signal IDAT and the input
control signal ICON and then transmits the generated driving
voltage control signal CONT3 to the driving voltage genera-
tor 900.

[0066] The driving voltage generator 900 generates volt-
ages such as the driving voltage AVDD, the gate-on voltage
Von, and the gate-off voltage Voff according to the driving
voltage control signal CONT3 from the signal controller 600.
The driving voltage generator 900 transmits the driving volt-
age AVDD to the gray voltage generator 800 and transmits the
gate-on voltage Von and the gate-off voltage Voff to the gate
driver 400.

[0067] The gray voltage generator 800 generates the refer-
ence gray voltage or the gray voltage by dividing the driving
voltage AVDD.

[0068] Thedatadriver 500 canreceive digital image signals
DAT for pixels PX in one data row according to the data
control signal CONT2 and can select a gray voltage corre-
sponding to each digital image signal DAT to convert the
digital image signal DAT into an analog data voltage Vdata
and then apply the converted analog data voltage Vdata to the
corresponding data line Dj.

[0069] The gate driver 400 can apply a gate-on voltage Von
to the gate line Gi according to the gate control signal CONT1
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from the signal controller 600 to turn on the switching ele-
ment Q connected to the gate line Gi. Then, the data voltage
Vdata applied to the data line Dj is applied to the pixel
electrode of the corresponding pixel PX through the turned-
on switching element Q. When the first common signal
VCOMI or the second common signal VCOM?2 is applied to
the common electrode facing the pixel electrode and the data
voltage Vdata is applied to the pixel electrode, a voltage
difference between the two electrodes is represented as a
pixel voltage of each pixel PX. When the liquid crystal mol-
ecules of the liquid crystal layer between the two electrodes
are tilted according to the pixel voltage, a change in the angle
of polarization of light passing through the liquid crystal layer
can vary according to the tilted degree, and as a result, the
pixel PX displays luminance represented by a gray of the
input image signal IDAT.

[0070] The process is repeated by setting 1 horizontal
period as a unit, and as a result, the gate-on voltages Von are
sequentially applied to all the gate lines Gi and the data
voltages Vdata are applied to all the pixels PX to display
images for one frame.

[0071] When one frame ends, the next frame starts, and a
state of an inversion signal applied to the data driver 500 may
be controlled so that a polarity of the data voltage Vdata
applied to each pixel PX is opposite to a polarity in the
previous frame (“frame inversion”). Even in one frame, a
polarity of the data voltage Vdata flowing through one of the
data lines D is periodically changed according to a charac-
teristic of the inversion signal (row inversion, dot inversion).
The polarities of the data voltages Vdata applied to the data
lines Dj in one pixel row may be different from each other
(column inversion, dot inversion). The inversion characteris-
tic of the data voltage Vdata may vary according to a connec-
tion relationship of the switching elements Q of the pixels PX.
[0072] The structure of the liquid crystal display according
to an exemplary embodiment of will be described in further
detail with reference to FIG. 3.

[0073] FIG. 3 is a layout view of pixels and signal lines of
the liquid crystal display according to an exemplary embodi-
ment.

[0074] Referring to FIG. 3, the pixels PX of the liquid
crystal display according to the may be formed in a matrix
form.

[0075] Pixel electrodes of pixels PX formed in one pixel
column are alternately connected to two adjacent data lines
D1, D2, . .. through a switching element (not illustrated) to
receive a data voltage. Accordingly, in the case of column
inversion driving in which, one data line D1, D2, . . . transfers
a data voltage having a constant polarity with respect to the
first common signal VCOM1 or the second common signal
VCOM2 during a frame. Adjacent data lines D1, D2, . . .
transfer data voltages having different polarities, polarities of
data voltages of adjacent pixels PX in a row direction or
adjacent pixels PX in a column direction are different from
each other with respect to the first common signal VCOMI1 or
the second common signal VCOM2. As a result, 1x1 dot
inversion driving may be implemented.

[0076] Furthermore, when a connection relationship
between the pixels and the data lines D1, D2, .. . and inversion
driving of the data voltage are controlled, various kinds of dot
inversion driving may be performed. The polarities of the data
voltages of a predetermined number of pixels PX, which are
adjacent to each other in a row direction or a column direc-
tion, are the same as each other, and a group of the predeter-
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mined number of pixels PX forms one dot. For example, in the
case where the polarities of the data voltages of two adjacent
pixels PX in arow direction are the same as each other and the
polarities of the data voltages of two adjacent pixels PX ina
column direction are different from each other, 1x2 dotinver-
sion driving may be implemented.

[0077] The common electrode of the pixel PX is connected
to any one of a first common signal line COMLI transferring
to a first common signal VCOMI and a second common
signal line COML2 transferring a second common signal
VCOM2. The pixels PX displaying a positive (+) polarity for
one frame may be connected to the first common signal line
COML1, and the pixels PX displaying a negative (=) polarity
may be connected to the second common signal line COML2.
For example, in order to implement the 1x1 dot inversion,
when one pixel PX is connected to the first common signal
line COML1, a pixel PX adjacent to the corresponding pixel
PX ina row direction or a column direction may be connected
to the second common signal line COML2. As another
example, in order to implement the 1x2 dot inversion, when
two adjacent pixels PX ina row direction are connected to the
first common signal line COML1, a pixel PX adjacent to the
corresponding pixels PX in a row direction or a column
direction may be connected to the second common signal line
COML2.

[0078] A driving method of a liquid crystal display accord-
ing to one exemplary embodiment will be described in further
detail in reference to FIGS. 4 to 6, which can be used with
other embodiments.

[0079] FIG. 4 is an exemplary graph illustrating a data
voltage for a gray in the liquid crystal display according to an
exemplary embodiment. FIG. 5 is an exemplary waveform
diagram illustrating a common voltage and a range of a data
voltage for the common voltage in the liquid crystal display.
FIG. 6 is an exemplary waveform diagram illustrating a com-
mon voltage and a range of a data voltage for the common
voltage in the liquid crystal display.

[0080] Referring to FIG. 4, a range of a negative (-) data
voltage Vd and a range ofa positive (+) data voltage Vd of the
liquid crystal display may be at least partially overlapped with
each other. That is, the range of the negative gray voltage and
the range of the positive gray voltage may be at least partially
overlapped with each other. Hereinafter, the range of the data
voltage means a range of the gray voltage or a range of the
data voltage.

[0081] FIG. 4 illustrates an example in which the range of
the negative (-) data voltage Vd and the range of the positive
(+) data voltage Vd are the same as each other. Further, FIG.
4illustrates an example in which the number of entire grays is
256, but it is not limited thereto.

[0082] Both the negative (-) data voltage Vd and the posi-
tive (+) data voltage Vd may have a value between 0V which
is a ground voltage and the driving voltage AVDD. Accord-
ingly, a magnitude of the driving voltage AVDD for generat-
ing the gray voltage becomes approximately 2 smaller than
an existing driving voltage AVDD' for generating a positive
gray voltage and a negative gray voltage which are located in
different ranges with respect to a constant common voltage.
That is, the existing driving voltage AVDD' is a continuously
distributed driving voltage in which the range of the negative
(-) data voltage Vd is 0V to 0.5*AVDD' and the range of the
positive (+) data voltage Vd is 0.5* AVDD' to AVDD'. Accord-
ingly, according to an exemplary embodiment of the
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described technology, power consumption of the gray voltage
generator 900 and the data driver 500 may be reduced.
[0083] A minimum voltage of the positive (+) data voltage
Vd and the negative (-) data voltage Vd may be the same as 0
V which is the ground voltage or larger than 0 V by a prede-
termined voltage, and a maximum voltage of the positive (+)
data voltage Vd and the negative () data voltage Vd may be
the same as the driving voltage AVDD or smaller than the
driving voltage AVDD by a predetermined voltage. Further,
both the negative (-) data voltage Vd and the positive (+) data
voltage Vd may have a value having substantially inverted
symmetry based on a voltage level which is approximately 12
of the driving voltage AVDD.

[0084] Referring to FIGS. 5 and 6, a common voltage
applied to the common electrode of the pixel PX for frame
inversion driving swings per at least one frame unit. For
example, the first common signal VCOM1 and the second
common signal VCOM2 as the common voltage applied to
the common electrode swing per at least one frame unit and
may maintain substantially the same voltage level for the
same frame. FIG. 5 illustrates an example in which the first
common signal VCOMI and the second common signal
VCOM2 swing for each frame.

[0085] Asillustrated in FIG. 4, when the range of the nega-
tive (-) data voltage Vd and the range of the and the positive
(+) data voltage Vd are the same as each other, as illustrated in
FIGS. 5 and 6, the swing range of the first common signal
VCOMI may be the same as the swing range of the second
common signal VCOM2. That is, the first common signal
VCOMI and the second common signal VCOM2 may swing
between a first voltage V1 which is a low level and a second
voltage V2 which is a high level per at least one frame. When
one pixel PX receives the positive (+) data voltage, the com-
mon electrode of the corresponding pixel PX receives the first
voltage V1 which is a low level, and when one pixel PX
receives the negative (-) data voltage, the common electrode
of the corresponding pixel PX receives the second voltage V2
which is a high level.

[0086] The first voltage V1 may be 0 V, and the second
voltage V2 may be the driving voltage AVDD. That is, a swing
width between the first common signal VCOM]1 and the sec-
ond common signal VCOM?2 may be substantially the driving
voltage AVDD.

[0087] The first common signal VCOM1 and the second
common signal VCOM2 have different voltage levels during
one frame. The first common signal VCOMI1 and the second
common signal VCOM2 may have waveforms, which are
inverted to each other.

[0088] Next, a driving method of a liquid crystal display
will be described in further detail with reference to FIGS. 7
and 8.

[0089] FIG. 7 is an exemplary graph illustrating a data
voltage for a gray in the liquid crystal display. FIG. 8 is an
exemplary waveform diagram illustrating a common voltage
and a range of a data voltage for the common voltage in the
liquid crystal display.

[0090] Both the negative (-) data voltage Vd and the posi-
tive (+) data voltage Vd may have a value between 0 V which
is a ground voltage and the driving voltage AVDD. Further, a
voltage range of each of the negative (-) data voltage Vd and
the positive (+) data voltage Vd corresponds to approximately
ahalf ofthe existing driving voltage AVDD' described above.
Further, an example in which the number of entire grays is
256 1s illustrated, but it is not limited thereto.
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[0091] However, the range of the negative (=) data voltage
Vd and the range of the positive (+) data voltage Vd are not the
same as each other, but may be partially overlapped with each
other. That is, the range of the negative (-) gray voltage and
the range of the positive (+) gray voltage may be at least
partially overlapped with each other. The overlapped range of
the negative (=) data voltage Vd and the positive (+) data
voltage Vd is a predetermined voltage range smaller than the
driving voltage AVDD and has a central level of a voltage
level which is approximately % of the driving voltage AVDD.
In more detail, a width of the overlapped range of the negative
(-) data voltage Vd and the positive (+) data voltage Vd may
be the same as the swing amplitude of'the first common signal
VCOMI or the second common signal VCOM2. Accord-
ingly, a magnitude of the driving voltage AVDD required for
generating the gray voltage becomes smaller than an existing
driving voltage AVDD' required for generating the negative
(-) data voltage Vd and the positive (+) data voltage Vd which
are in different ranges from each other with respect to a
constant common voltage. Accordingly, power consumption
of the gray voltage generator 900 and the data driver 500 may
be reduced.

[0092] For example, in the case where the width of the
overlapped range of the negative (-) data voltage Vd and the
positive (+) data voltage Vd is (1-a)AVDD' (0.5<a<1), the
driving voltage AVDD according to an exemplary embodi-
ment may be decreased to a*AVDD'.

[0093] Referring to FIG. 8, the swing range of the first
common signal VCOMI and the swing range of the second
common signal VCOM?2 may be the same as each other. That
is, the first common signal VCOM1 and the second common
signal VCOM2 may swing between a first voltage V1 which
is a low level and a second voltage V2 which is ahigh level for
at least one frame. When one pixel PX receives the positive
(+) data voltage, the common electrode of the corresponding
pixel PX receives the first voltage V1 which is a low level, and
when one pixel PX receives the negative (-) data voltage, the
common electrode of the corresponding pixel PX receives the
second voltage V2 which is a high level.

[0094] According to one exemplary embodiment, the first
voltage V1 and the second voltage V2 are voltages between 0
V and the driving voltage AVDD, and a difference between
the first voltage V1 and the second voltage V2 may be smaller
than the driving voltage AVDD. In more detail, the difference
between the first voltage V1 and the second voltage V2 may
be (1-a)AVDD' (0.5<a<l), as the overlapped range of the
negative (-) data voltage Vd and the positive (+) data voltage
Vd.

[0095] Next, a liquid crystal display and a driving method
thereof according to an exemplary embodiment of the
described technology will be described in detail with refer-
ence to FIGS. 9 and 10.

[0096] FIG.9 is an exemplary layout view of a liquid crys-
tal display. FIG. 10 is an exemplary waveform diagram illus-
trating a common voltage and a range of a data voltage for the
common voltage in the liquid crystal display.

[0097] Referring to FIG. 9, the liquid crystal display is
similar to the exemplary embodiment illustrated in FIG. 3.
Pixel electrodes 191 of pixels PX in each pixel row may be
connected to gate lines G1, G2, . . . corresponding to the pixel
electrodes through the switching elements Q, but are not
limited thereto. Further, the switching elements Q of the
pixels PX formed in one pixel column are alternately con-
nected to two adjacent data lines D1, D2, . . . to receive data
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voltages. Further, positions of the switching elements Q are
the same as each other for each pixel PX in one pixel row.
Accordingly, in the case of column inversion driving in which
one data line D1, D2, . . . transfers a data voltage having the
same polarity for the first common signal VCOMI or the
second common signal VCOM2 during one frame and adja-
cent data lines D1, D2, . . . transfer data voltages having
different polarities, polarities of data voltages for the first
common signal VCOMI or the second common signal
VCOM2 of adjacent pixels PX in a row direction or adjacent
pixels PX in a column direction are different from each other,
and as aresult, the liquid crystal display may be implemented
at 1x1 dot inversion driving.

[0098] The common electrode 270 of each pixel PX can be
connected to any one of a first common signal line COML1
transferring to a first common signal VCOM1 and a second
common signal line COML2 transferring a second common
signal VCOM2. In the case of the exemplary embodiment, in
order to implement the 1x1 dot inversion, when the common
electrode 270 of one pixel PX is connected to the first com-
mon signal line COML1, a common electrode 270 of a pixel
PX adjacent to the corresponding pixel PX in a row direction
or a column direction may be connected to the second com-
mon signal line COML2.

[0099] The common electrodes 270 of the pixels PX con-
nected to the first common signal line COML1 may form a
first check pattern. The first common signal line COML1 is
directly connected to the common electrode 270 of the pixel
PX positioned at the edge, and the rest of the common elec-
trodes 270 may be connected to the adjacent common elec-
trodes 270 in a diagonal direction. That is, the common elec-
trodes 270 of the pixels PX in the odd numbered row of one
pixel column may be connected with the common electrodes
270 of the pixels PX in the even numbered row of an adjacent
pixel column. The connected common electrodes 270 may be
positioned throughout at least two pixel rows.

[0100] The common electrodes 270 of the pixels PX con-
nected to the second common signal line COML2 may form
a second check pattern, which is inverted to the first check
pattern. The second common signal line COML2 is directly
connected to the common electrode 270 of the pixel PX
positioned at the edge, and the rest of the common electrodes
270 may be connected to the adjacent common electrodes 270
in a diagonal direction. Thatis, the common electrodes 270 of
the pixels PX in the odd numbered row of one pixel column
may be connected with the common electrodes 270 of the
pixels PX in the even numbered row of an adjacent pixel
column. The connected common electrodes 270 may be posi-
tioned throughout at least two pixel rows.

[0101] Referring to FIG. 10 together with FIG. 9, the first
common signal VCOMI transferring to the first common
signal VCOM]1 and the second common signal VCOM?2 have
the inversion form and swing between a first voltage V1 and
a second voltage V2 per at least one frame unit, respectively.
A difference between the first voltage V1 and the second
voltage V2, that is, the swing width of the first common signal
VCOMI and the second common signal VCOM2 may be
larger than 0 and may be smaller than or the same as the
driving voltage AVDD. Further, a medium voltage level of the
first voltage V1 and the second voltage V2 may be approxi-
mately 0.5%¥AVDD.

[0102] When the difference between the first voltage V1
and the second voltage V2 is substantially the same as the
driving voltage AVDD, the first voltage V1 may be approxi-
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mately 0V, and the second voltage V2 may be approximately
the driving voltage AVDD. Further, when the difference
between the first voltage V1 and the second voltage V2 is
smaller than the driving voltage AVDD, the first voltage V1
may be larger than 0 V, and the second voltage V2 may be
smaller than the driving voltage AVDD.

[0103] When the first common signal VCOMI or the sec-
ond common signal VCOM2 is the first voltage V1, the posi-
tive (+) data voltage Vd is applied, and when the first common
signal VCOM1 or the second common signal VCOM?2 is the
second voltage V2, the negative (-) data voltage Vd is
applied.

[0104] Therange of the positive (+) data voltage Vd is from
a positive black data voltage Vd_BLP to a positive white data
voltage Vd_WHP, and the range of the negative (-) data
voltage Vd is from a negative black data voltage Vd_BLN to
a negative white data voltage Vd_WHN. The positive black
data voltage Vd_BLP is the same as or larger than the first
voltage V1, and the negative black data voltage Vd_BLN is
the same as or smaller than the second voltage V2. Further, the
positive white data voltage Vd_WHP may be larger than or
the same as the second voltage V2 and may have a predeter-
mined voltage value, which is lower than the second voltage
V2. Further, the negative white data voltage Vd_WHN may
be smaller than or the same as the first voltage V1 and may
have a predetermined voltage value, which is higher than the
first voltage V1.

[0105] As described above, a width of the range of the
positive (+) data voltage Vd or a width of the range of the
negative (-) data voltage Vd is smaller than or the same as the
driving voltage AVDD, and corresponds to approximately a
half of the existing driving voltage AVDD'.

[0106] When the swing width of the first common signal
VCOMI or the second common signal VCOM2 is approxi-
mately the driving voltage AVDD, the range of the positive
(+) data voltage Vd and the range of the negative () data
voltage Vd may be the same as each other. FIG. 10 illustrates
an example in which swing widths of the first common signal
VCOMI and the second common signal VCOM2 are sub-
stantially the driving voltage AVDD. In this case, the first
voltage V1 may be approximately 0V, and the second voltage
V2 may be approximately the driving voltage AVDD. The
positive white data voltage Vd_WHP is approximately the
same as the second voltage V2 or smaller than a predeter-
mined voltage, and the negative white data voltage Vd_WHN
may be substantially the same as the first voltage V1 or larger
than the first voltage V1 by a predetermined voltage.

[0107] A liquid crystal display and a driving method
thereof according to an exemplary embodiment will be
described with reference to FIGS. 11 to 14. The same con-
stituent elements as the exemplary embodiments described
above designate the same reference numerals.

[0108] FIGS. 11 to 14 are different exemplary layout views
of a liquid crystal display.

[0109] First, the FIG. 11 embodiment is similar to the
embodiment illustrated in FIGS. 9 and 10 described above,
but positions of the switching elements Q and dot inversion
driving forms may be different from each other.

[0110] The switching elements Q of the pixels PX formed
in one pixel column are alternately connected to two adjacent
data lines D1, D2, . . . per every p pixels PX (p is a natural
number of 2 or more) to receive data voltages. In this case, a
switching element Q of the uppermost pixel PX in one pixel
column may be connected to one of the data lines D1, D2, . .
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.which is different from a switching element of a second pixel
PX. Further, positions of the switching elements Q in one
pixel row are the same as each other for each pixel PX.
Accordingly, in the case of column inversion driving in which
one data line D1, D2, . . . transfers a data voltage having the
same polarity for the first common signal VCOM1 or the
second common signal VCOM2 during one frame and adja-
cent data lines D1, D2, . . . transfer data voltages having
different polarities, polarities of data voltages for the first
common signal VCOMI or the second common signal
VCOM2 are opposite to each other for every adjacent pixels
PX inarow direction and for every two pixels PX in one pixel
column, and as a result, a 1+px1 dot inversion driving form
may be implemented. FIG. 11 illustrates a 1+2x1 dot inver-
sion driving form as an example.

[0111] Further, in order to implement px1 dot inversion
except for the first pixel row, the common electrodes 270 are
connected to different common signal lines COMLI1 and
COML2 for every two pixels PX in one pixel column. That is,
when the common electrodes 270 of two adjacent pixels PX
positioned in one pixel column are connected to the first
common signal line COML1, common electrodes 270 of two
adjacent pixels PX to the two corresponding pixels PX in a
row direction or a column direction may be connected to the
second common signal line COML2.

[0112] The structural characteristic of the common elec-
trode 270 and the characteristics of the first common signal
VCOMI and the second common signal VCOM?2 are similar
to the exemplary embodiments described above.

[0113] Next, the FIG. 12 embodiment is similar to the
exemplary embodiments illustrated in FIGS. 9 and 10
described above, but positions of the switching elements Q
and dot inversion driving forms may be different from each
other.

[0114] Positions of the switching elements Q in one pixel
column may be the same as each other for each pixel PX, and
positions of the switching elements Q in one pixel row may be
the same as each other for each pixel PX. However, the
positions of the switching elements Q are not limited to those
illustrated in the drawing, but may be variously changed.
Further, a polarity of a data voltage transferred by one of the
datalines D1, D2, . .. during a frame may not be constant, but
be changed. For example, according to the exemplary
embodiment illustrated in FIG. 12, polarities of data voltages
transferred by one of the data lines D1, D2, . . . are inverted for
each pixel row, and then as illustrated in FIG. 12, polarities of
data voltages for the first common signal VCOMI1 or the
second common signal VCOM2 are opposite to each other for
every adjacent pixels PX in a row direction and for every two
pixels PX in one pixel row, and as a result, a 1+1xp (p is a
natural number of 2 or more) dot inversion driving form may
be implemented. FIG. 12 illustrates a 1+1x2 dot inversion
driving form as an example.

[0115] Further, in order to implement 1xp dot inversion
except for the first pixel column, the common electrodes 270
are connected to different common signal lines COML1 and
COML2 for every two pixels PX in one pixel row. That is,
when the common electrodes 270 of two adjacent pixels PX
positioned in one pixel row are connected to the first common
signalline COML1, common electrodes 270 of two pixels PX
adjacentto the two corresponding pixels PX inarow direction
or a column direction may be connected to the second com-
mon signal line COML2.
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[0116] The structural characteristic of the common elec-
trode 270 and the characteristics of the first common signal
VCOMI and the second common signal VCOM2 are similar
to the exemplary embodiments described above.

[0117] Next, the FIG. 13 embodiment is almost the same as
the FIG. 11 embodiment, but apx1 dot inversion driving form
from the first pixel row may be implemented.

[0118] Similarly, the FIG. 14 embodiment is similar to the
FIG. 12 embodiment, but a 1xp dot inversion driving form
from the first pixel column may be implemented.

[0119] Hereinafter, an exemplary liquid crystal display and
an exemplary driving method thereof will be described in
further detail with reference to FIGS. 15 and 16.

[0120] FIG. 15 is an exemplary layout view of a liquid
crystal display. FIG. 16 is an exemplary waveform diagram of
a common voltage for each area of a display panel of the
liquid crystal display.

[0121] The liquid crystal display illustrated in FIG. 15 is
similar to the liquid crystal display according to the exem-
plary embodiments described above, but the liquid crystal
panel assembly 300 may be divided into a plurality of blocks
ACOM1,ACOM2, .. . ACOM(N) (N is a natural number of2
or more) arranged in a column direction. In this case, the
plurality of gate lines is arranged in a column direction, and
scanning of gate signals Vg is performed in a column direc-
tion. Each of the blocks ACOM1, ACOM2, . . . ACOM(N)
includes at least on pixel row, and common electrodes 270
included in each of the blocks ACOM1, ACOM2, . .. ACOM
(N) are connected to each other. Further, the common elec-
trodes 270 included in different blocks ACOM1, ACOM2, . .
. ACOM(N) are separated from each other to independently
receive the first common signal VCOM1 or the second com-
mon signal VCOM2. This will be described in further detail
with reference to FIG. 16.

[0122] Referring to FIG. 16, the common electrodes 270
included in each of the blocks ACOM1, ACOM2, . .. ACOM
(N) may independently receive the first common signal
VCOMI or the second common signal VCOM2. In FIG. 16,
the first common signal VCOMI1 and the second common
signal VCOM2 are separated from each other with respect to
each of the blocks ACOM1, ACOM2, . . . ACOM(N) for
convenience, but swing ranges of the first common signal
VCOMI1 and the second common signal VCOM2 may be the
same as each other.

[0123] The first common signal VCOM1 or the second
common signal VCOM2 is sequentially input at a predeter-
mined interval from the first block ACOM1 to the last block
ACOM(N). For example, when a level of the first common
signal VCOM1 or the second common signal VCOM2
applied to the common electrode 270 of the first block
ACOMI1 is changed at a first time T1 which is the beginning
of one frame, a level of the first common signal VCOMI1 or
the second common signal VCOM2 applied to the common
electrode 270 of the second block ACOM2 is changed at a
second time T2 after a predetermined time elapses from the
firsttime T1, alevel of the first common signal VCOM1 or the
second common signal VCOM2 applied to the common elec-
trode 270 of the third block ACOM3 is changed at a third time
T3 after a predetermined time elapses from the second time
T2, and a level of the first common signal VCOMI or the
second common signal VCOM2 applied to the common elec-
trode 270 of the fourth block ACOM4 is changed at a fourth
time T4 after a predetermined time elapses from the third time
T3. As such, the process progresses, and then a level of the
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first common signal VCOM1 or the second common signal
VCOM2 applied to the common electrode 270 of the last
block ACOM(N) is changed at an N-th time TN after a pre-
determined time elapses from an N-1-th time T(N-1).
[0124] Ineach of the blocks ACOM1, ACOM?2, . .. ACOM
(N), a time when the first common signal VCOMI or the
second common signal VCOM2 swings and then a level is
changed may synchronize with a time when a gate-on voltage
Von is applied to the first gate line in the corresponding block
ACOM1, ACOM2, . . . ACOM(N).

[0125] Generally, at the time when the first common signal
VCOMI or the second common signal VCOM?2 applied to the
common electrode 270 swings, a voltage level of the pixel
electrode 191 which form a capacitor together with the com-
mon electrode 270 is increased together, but a variation of the
voltage level of the pixel electrode 191 may be different from
a variation of a voltage level of the first common signal
VCOMI or the second common signal VCOM2 due to para-
sitic capacitance with various terminals of a thin film transis-
tor. Accordingly, at the time when the first common signal
VCOMI or the second common signal VCOM?2 swings, a
charging voltage, that is, a pixel voltage of a liquid crystal
capacitor Clc may be slightly changed. This is called a lumi-
nance change when a common signal swings.

[0126] Ifall the common electrodes 270 of the liquid crys-
tal panel assembly 300 swing at the same time, since a time
when the gate-on voltage Von is applied to a gate line posi-
tioned above the liquid crystal panel assembly 300 is different
from a time when the gate-on voltage Von is applied to a gate
line positioned below the liquid crystal panel assembly 300, a
time until a pixel PX connected to the gate line positioned
above the liquid crystal panel assembly 300 is charged at a
data voltage Vd then a luminance change when a common
signal swings occurs may be different from a time until a pixel
PX connected to the gate line positioned below the liquid
crystal panel assembly 300 is charged at a data voltage Vd.
This can also be different from a luminance change when a
common signal swings occurs. In this case, a luminance dif-
ference between the upper and lower sides of the liquid crys-
tal panel assemble 300 may be visually recognized.

[0127] However, as illustrated in FIGS. 15 and 16, a differ-
ence in time until a pixel PX that can be charged at a data
voltage Vd and a luminance change when a common signal
swings occurs for each block ACOM1, ACOM2, . . . ACOM
(N) may be decreased. As the number of blocks ACOM1,
ACOM2, ... ACOM(N), that is, N is increased, a deviation in
time until the pixel charged at the data voltage Vd and then a
luminance change when a common signal swings occurs
between the upper and lower sides of the liquid crystal panel
assembly 300 may be decreased.

[0128] An exemplary liquid crystal display will be further
described with reference to FIGS. 17 to 22 in addition to
FIGS. 15 and 16.

[0129] FIGS. 17 to 22 are exemplary layout views of a
liquid crystal display.

[0130] First, referring to FIGS. 17 to 19, the first common
signal line COML1 and the second common signal line
COML2 connected with each of the blocks ACOM 1,
ACOM2, ... ACOM(N) of the liquid crystal panel assembly
300 of the liquid crystal display may be connected with a
common signal applying unit (not illustrated) positioned at a
separate driving board such as a printed circuit board.
[0131] In this case, as illustrated in FIG. 17, the first com-
mon signal line COML1 and the second common signal line
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COML2 connected with the common electrodes 270 of all the
blocks ACOM1, ACOM2, . . . ACOM(N) may be formed at
one edge of the liquid crystal panel assembly 300, or may be
formed at both edges of the liquid crystal panel assembly 300
as illustrated in FIG. 18.

[0132] Inthe case of the exemplary embodiment illustrated
in FIG. 18, each of the blocks ACOM1, ACOM2, .. . ACOM
(N) may be connected with the first common signal line
COML1 and the second common signal line COML2 formed
at both edges of the liquid crystal panel assembly 300, at both
edges of the liquid crystal panel assembly 300, respectively.

[0133] Inthecase of the exemplary embodiment illustrated
in FIG. 19, each of the blocks ACOM1, ACOM2, .. . ACOM
(N) may be divided into two sub blocks ACOM1_L,
ACOMIL R, . .., ACOM(N)_L, ACOM(N)_R which are
adjacent to each other in a row direction and separated from
each other. Left sub blocks ACOM1_L, . .., ACOM(N)_L
and right sub blocks ACOM1_R, ..., ACOM(N)_R of each
of the blocks ACOMI1, ACOM2, . . . ACOM(N) may be
connected with the first common signal line COML1 and the
second common signal line COML2, respectively. In this
case, the first common signal line COML1 and the second
common signal line COML2 connected to the left sub blocks
ACOM1_L, ..., ACOM(N)_L and the right sub blocks
ACOMI_R, ..., ACOM(N)_R of the same block ACOMI,
ACOM2, ... ACOM(N) may transfer the same signal.

[0134] Next, referring to FIGS. 20 to 22, common signal
applying units 700, 700a, and 7005, which apply a first com-
mon signal VCOM1 and a second common signal VCOM2 to
the first common signal line COML1 and the second common
signal line COML2 connected with each of the blocks
ACOM1, ACOM2, . . . ACOM(N) of the liquid crystal panel
assembly 300 of the liquid crystal display according to the
exemplary embodiment of the described technology, may be
installed or integrated on a substrate of the liquid crystal panel
assembly 300.

[0135] In this case, as illustrated in FIG. 20, the two com-
mon signal applying units 700a and 7005 may be formed at
both edges of the liquid crystal panel assembly 300, respec-
tively, or one common signal applying unit 700 may be
formed at one edge of the liquid crystal panel assembly 300 as
illustrated in FIG. 21.

[0136] Referring to FIG. 22, each of the blocks ACOMI,
ACOM2, ... ACOM(N) may be divided into two sub blocks
ACOMI_L, ACOMI_R, . .., ACOM(N)_L, ACOM(N)_R
which are adjacent to each other in a row direction. Left sub
blocks ACOM1_L, ..., ACOM(N)_L and right sub blocks
ACOMI1_R, ACOM(N)_R of each of the blocks ACOMI,
ACOM2, . . . ACOM(N) may be connected with the first
common signal line COML1 and the second common signal
line COML2, respectively. In this case, the first common
signal line COML1 and the second common signal line
COML2 connected to the left sub blocks ACOMI1_L, .. .,
ACOM(N)_L and the right sub blocks ACOMI_R, . . .,
ACOM(N)_R of the same block ACOM1, ACOM2, . . .
ACOM(N) may transfer the same signal. Further, the left sub
blocks ACOM1_L, ..., ACOM(N)_L may receive the first
common signal VCOMI and the second common signal
VCOM2 from the common signal applying unit 700a posi-
tioned at the left of the liquid crystal panel assembly 300, and
the right sub blocks ACOM1_R, . .., ACOM(N)_R may
receive the first common signal VCOMI and the second
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common signal VCOM2 from the common signal applying
unit 7005 positioned at the right of the liquid crystal panel
assembly 300.

[0137] While the above embodiments have been described
in connection with the accompanying drawings, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent 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 arranged in a matrix form, the pixels
respectively including a liquid crystal capacitor,
wherein the liquid crystal capacitor comprises a pixel
electrode and a common electrode as two terminals; and

a plurality of data lines configured to transfer data voltages
to the pixels,

wherein the pixels include first and second pixels which are
adjacent to each other in a row or column direction,

wherein the common electrode of the first pixel is config-
ured to receive a first common signal, wherein the com-
mon electrode of the second pixel is configured to
receive a second common signal which is inverted to the
first common signal,

wherein the first and second common signals are config-
ured to swing between first and second voltages which
aredifferent from each other for at least every one frame,
and

wherein the polarity of the data voltage transferred by a
data line with respect to the first or second common
signal is constant during one frame.

2. The liquid crystal display of claim 1, wherein the polar-
ity of the data voltage applied to the first pixel with respect to
the first common signal is opposite to the polarity of the data
voltage applied to the second pixel with respect to the second
common signal.

3. The liquid crystal display of claim 2, wherein the polari-
ties ofthe data voltages applied to a predetermined number of
pixels which are adjacent to each other in a row or column
direction with respect to the first or second common signal are
the same as each other.

4. The liquid crystal display of claim 3, wherein: the pixels
are configured to respectively receive the data voltage
through respective switching elements, and wherein the
switching elements of the pixels positioned in one column are
alternately connected to two of the data lines for every pre-
determined number of rows.

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

a plurality of gate lines configured to transfer gate signals
to the pixels, the gate lines being arranged in a column
direction, and

aplurality of blocks arranged in a column direction, each of
the blocks including at least one pixel row,

wherein swing times of the first or second common signal
applied to the pixel included in different ones of the
blocks are different from each other.

6. The liquid crystal display of claim 5, wherein the swing
times of the first or second common signal applied to the
blocks are sequentially positioned in one frame.

7. The liquid crystal display of claim 6, further comprising:

a first common signal line configured to transfer the first
common signal;

a second common signal line configured to transfer the
second common signal; and
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a common signal applying unit electrically connected to
the first and second common signal lines.

8. The liquid crystal display of claim 7, wherein each of the
blocks includes two sub blocks which are adjacent to each
other in a row direction and separated from each other.

9. A liquid crystal display, comprising:

a plurality of pixels arranged in a matrix form, wherein
each of the pixels comprises a liquid crystal capacitor,
and wherein the liquid crystal capacitor includes a pixel
electrode and a common electrode as two terminals; and

aplurality of data lines configured to transfer data voltages
to the pixels; and

a plurality of gate lines configured to transfer gate signals
to the pixels and arranged in a column direction,

wherein the pixels include 1) a first pixel and ii) a second
pixel which are adjacent to each other in a row or column
direction,

wherein the common electrode of the first pixel is config-
ured to receive a first common signal, wherein the com-
mon electrode of the second pixel is configured to
receive a second common signal which is inverted to the
first common signal,

wherein the first and second common signals are config-
ured to swing between first and second voltages which
are different from each other for at least every one frame,

wherein a plurality of blocks are arranged in a column
direction, each of the blocks including at least one pixel
row, and wherein swing times of the first or second
common signal applied to the pixel included in different
ones of the blocks are different from each other.

10. The liquid crystal display of claim 9, wherein the swing

times are sequentially positioned in one frame.

11. The liquid crystal display of claim 10, further compris-
ing:

a first common signal line configured to transfer the first

common signal;

a second common signal line configured to transfer the
second common signal; and

a common signal applying unit electrically connected to
the first and second common signal lines.

12. The liquid crystal display of claim 11, wherein each of
the blocks includes two sub blocks which are adjacent to each
other in a row direction and separated from each other.

13. The liquid crystal display of claim 9, wherein the polar-
ity of the data voltage transferred by a data line with respect to
the first or second common signal is constant during one
frame.

14. The liquid crystal display of claim 13, wherein the
polarity of the data voltage applied to the first pixel with
respect to the first common signal is opposite to the polarity of
the data voltage applied to the second pixel with respect to the
second common signal.

15. The liquid crystal display of claim 14, wherein the
polarities of the data voltages applied to a predetermined
number of pixels which are adjacent to each other in a row or
column direction with respect to the first or second common
signal are the same as each other.
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16. The liquid crystal display of claim 15, wherein the
pixels are configured to respectively receive the data voltage
through respective switching elements, and wherein the
switching elements of the pixels positioned in one column are
alternately connected to two of the data lines for every pre-
determined number of rows.

17. A driving method of a liquid crystal display comprising
1) a plurality of pixels arranged in a matrix form, the pixels
respectively including a liquid crystal capacitor, wherein the
liquid crystal capacitor includes a pixel electrode and a com-
mon electrode as two terminals, and ii) a plurality of data lines
connected to the pixels, wherein the pixels include first and
second pixels adjacent to each other in a row or column
direction, the method comprising:

applying a first common signal to the common electrode of

the first pixel,

applying a second common signal which is inverted to the

first common signal to the common electrode of the
second pixel; and

applying to a data line a data voltage of which the polarity

with respect to the first or second common signal is
constant during one frame,

wherein the first and second common signals swing

between first and second voltages which are different
from each other for at least every one frame.

18. The driving method of a liquid crystal display of claim
17, wherein the polarity of the data voltage applied to the first
pixel with respect to the first common signal is opposite to the
polarity of the data voltage applied to the second pixel with
respect to the second common signal.

19. A driving method of aliquid crystal display including 1)
a plurality of pixels arranged in a matrix form, the pixels
respectively comprising a liquid crystal capacitor, wherein
the liquid crystal capacitor includes a pixel electrode and a
common electrode as two terminals, and wherein the pixels
include first and second pixels adjacent to each otherin a row
or column direction and ii) a plurality of data lines connected
to the pixels, the method comprising:

applying a first common signal to the common electrode of

the first pixel;

applying a second common signal which is inverted to the

first common signal to the common electrode of the
second pixel; and

applying data voltages to the data lines,

wherein the first and second common signals swing
between first and second voltages which are different
from each other for at least every one frame, and
wherein swing times of the first or second common signal,
applied to the pixel included in different ones of the
blocks arranged in a column direction each including at
least one pixel row, are different from each other.
20. The driving method of a liquid crystal display of claim
19, wherein the swing times are sequentially positioned in
one frame.
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