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(57) ABSTRACT

A liquid crystal display device includes gate and data lines on
a first substrate, wherein the gate lines cross the data lines to
define sub-pixels, thin film transistors adjacent to where the
gate lines cross the data lines, pixel electrodes connected to
the thin film transistors, common electrodes at left and right
sides of the sub-pixels, wherein a first parasitic capacitance
between a first data line arranged at the left side of a first
sub-pixel and an adjacent first common electrode is smaller
than a second parasitic capacitance between a second data
line arranged at the right side of the first sub-pixel and an
adjacent second common electrode, and a second substrate
bonded to the first substrate with a layer of liquid crystal
molecules therebetween.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] This application claims the benefit of the Korean
Patent Application No. 10- 2005-123064, filed on Dec. 14,
2005, which is hereby incorporated by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Embodiments of the invention relate to a display
device, and more particularly to a liquid crystal display
(LCD) device.

[0004] 2. Discussion of the Related Art

[0005] Recently, active matrix LCD devices are widely
used in flat TV, portable computers, monitors, and so on due
to their performance capabilities, such as high speed, high
contrast and high resolution. Among the active matrix LCD
devices, a twisted nematic (TN) mode LCD device is typi-
cally used. The TN mode LCD device drives a liquid crystal
director twisted at an angle 90° by applying a voltage to two
electrodes respectively arranged on two substrates. The TN
mode LCD device provides excellent contrast and color
reproduction but has a narrow viewing angle.

[0006] To solve the problem of narrow viewing angle in the
TN mode LCD device, an in-plane switching (IPS) mode
LCD device has been developed in which two electrodes are
formed on one substrate and a liquid crystal director is con-
trolled by a horizontal electric field generated between the
two electrodes. However, the (IPS) mode LCD device has a
low aperture ratio and poor transmittance. To improve apet-
ture ratio and transmittance of the IPS mode, a fringe field
switching (FFS) mode LCD device has been developed in
which a relative electrode and a pixel electrode are positioned
such that a liquid crystal director is controlled by a fringe
electric field formed between the relative electrode and the
pixel electrode.

[0007] FIG. 1 is a plan view illustrating a related art IPS
mode LCD device, FIG. 2 is a cross-sectional view taken
along line I-I' of FIG. 1, FIG. 3 is a plan view illustrating an
LCD device driven in a checkerboard pattern, FIG. 4 is a plan
view illustrating an LCD device driven in a vertical pattern,
FIGS. 5A and 5B illustrate driving of a checkerboard pattern
according to the related art, and FIGS. 6A and 6B are timing
diagrams illustrating driving of a checkerboard pattern
according to the related art.

[0008] Therelated art IPS mode LCD device includes a thin
film transistor (TFT) array substrate, a color filter array sub-
strate, and a liquid crystal layer. The TFT array substrate and
the color filter array substrate are bonded to each other with a
layer of liquid crystal molecules interposed between the two
array substrates. As show in FIGS. 1 and 2, the TFT array
substrate 11 includes gate lines 12, data lines 15, and thin film
transistors. The gate lines 12 vertically cross the data lines 25
to define sub-pixels. Hach of the thin film transistors is
arranged adjacent to where gate lines 12 and data lines 15
cross. A passivation layer 16 is formed over the TFT array,
including the thin film transistors.

[0009] Each sub-pixel includes common lines 25, a plural-
ity of common electrodes 24, and a plurality of pixel elec-
trodes 17. The common lines are arranged in parallel with the
gate lines 12. The common electrodes 24 extend from the
common lines 25 and are arranged in parallel with the data
lines 15. The pixel electrodes 17 and the common electrodes

Jan. 27,2011

24 are alternately arranged in parallel. The pixel electrodes 17
are connected to the thin film transistors. When a signal Vcom
is transmitted to the common electrode 24 and a signal Vdata
passing through the thin film transistor is transmitted to the
pixel electrode 17, a horizontal electric field E is generated.
However, parasitic capacitance Cdc may occur between the
data line 15 and the common electrode 24 located in the
outmost corner of the sub-pixel.

[0010] The color filter array substrate includes red (R),
green (G) and blue (B) color filter layers arranged at constant
intervals to display colors. A black matrix layer divides R, G
and B cells from one another and shields light. The respective
R, G, and B color filter layers are formed to collectively
correspond to the pixels so that each pixel has at least R, G,
and B color sub-pixels. Typically, the sub-pixels having R, G,
and B colors are driven independently. A color of one pixel is
displayed by combination of the R, G, and B sub-pixels.

[0011] The R, G, and B color filter layers are positioned
depending on their arrangement method, such as a stripe
arrangement, a mosaic arrangement, a delta arrangement, and
a quad arrangement. The stripe arrangement, as shown in
FIGS. 3 and 4, is when the R, G, and B color filter layers are
sequentially arranged in a horizontal direction so as to have
the same colors arranged in a vertical direction. The R, G, and
B sub-pixels of the aforementioned related art LCD device
are all turned on/off to display black (B) or white (W) so as to
check picture quality characteristics, such as residual images,
flicker, and green tint.

[0012] As shown in FIG. 3, the LCD device may be driven
in a checkerboard pattern in which an Nth turned-on pixel and
an N+1th turned-on pixel are separated by at least one pixel
within aline and are offset with respect to turned-on pixels of
another line. As shown in FIG. 4, the LCD device may be
driven in a vertical pattern in which an Nth turned-on pixel
and an N+1th turned-on pixel are arranged at the same posi-
tion for each line in a vertical direction and are separated by at
least one pixel within a line.

[0013] In a case where the LCD device is driven in the
checkerboard pattern, as shown in FIGS. 5A and 5B, voltages
of positive polarity (+) and negative polarity (-) are applied in
a horizontal direction by a dot inversion mode and the volt-
ages are applied in a vertical direction by the dot inversion
mode through the data line 15. At this time, the LCD device is
driven so that white (W) and black (B) of the Nth line are
opposite to white (W) and black (B) of the N+1th line in a
vertical direction.

[0014] Vbltages are applied through the data line 15 and the
common electrode 24 to turn-on and turn-off sub-pixels. For
example, a data voltage Vdata is applied to the Nth line in
such a manner that voltages of positive polarity (+) and nega-
tivepolarity () are applied by an alternating current (AC) and
levels of the data voltage are varied to display black and white
while a common voltage Vcoml1 is applied to the Nth line by
adirect current (DC). The layer of liquid crystal molecules is
driven by the potential difference between the data voltage
Vdata on the pixel electrode 17 and the common voltage
Vcoml on the common electrode 24.

[0015] As shown in FIGS. 5A and 6A, voltages of high
level sequentially having positive polarity (+), negative polar-
ity (-), and positive polarity (+) are applied to the Nth line by
adot inversion mode with respect to R, G, and B sub-pixels so
as to display white. On the other hand, either voltage of low
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level or no voltage is applied to the Nth line by a dot inversion
mode with respect to R, G, and B sub-pixels so as to display
black.

[0016] AsshowninFIGS.5B and 6B, voltages of high level
sequentially having positive polarity (+), negative polarity
(=), and positive polarity (+) are applied to the N+1th line by
adot inversion mode with respect to R, G, and B sub-pixels so
as to display white. On the other hand, either voltages of low
level or no voltages are applied to the N+1th line by a dot
inversion mode with respect to R, G, and B sub-pixels so as to
display black.

[0017] The polarity of the data voltage applied to the Nth
line is opposite to the polarity of the data voltage applied to
the N+1th line in the dot inversion mode. If the data voltage is
applied by a two-dot inversion mode, polarity of the data
voltage is opposite to the polarity of the data voltage every
two lines. For example, the data voltage Vdata of positive
polarity (+), negative polarity (=), and positive polarity (+) is
applied to the R, G, and B sub-pixels of the Nth and N+1th
lines while the data voltage Vdata of negative polarity (=),
positive polarity (+), and negative polarity (-) is applied to the
R, G, and B sub-pixels of the N+2th and N+3th lines.

[0018] The related art LCD device has several problems.
When the data voltage Vdata is applied to the Nth line by an
AC voltage and the common voltage Vcom1 is also applied
thereto by a DC voltage, fluctuation of the common voltage is
amplified between the data line 15 and its adjacent common
electrode 24 due to interference from the parasitic capaci-
tance Cde of a coupling between the data voltage Vdata and
the common voltage Vcom1. Thus, as shown in FIGS. 6A and
6B, coupling occurs in which the common voltage Veoml
becomes the common voltage Vcom2, which can be either
higher or lower than the actual applied common voltage
Vcoml.

[0019] As shown in FIG. 5A, in the R sub-pixel of the Nth
line, a coupling can be generated between the common elec-
trode and the left data line. More specifically, the common
electrode is connected with the common line 25 that carries
the common voltage Vcom1 and the left data line 15 carries
the data voltage Vdata of positive polarity (+) that creates a
coupling that offsets a coupling generated between the com-
mon electrode and the right data line, which carries the data
voltage having a negative polarity (-). In the G sub-pixel of
the Nth line, a coupling generated between the common elec-
trode and the left data line, which carries a data voltage having
a negative polarity (-), is offset by a coupling generated
between the common electrode and the right data line, which
carries a data voltage of positive polarity (+). However, in the
B sub-pixel of the Nth line, a coupling is generated between
the common electrode and the left data line, where carries a
data voltage of positive polarity (+), but an offset coupling is
not generated between the common electrode and the right
data line, which carries a reference voltage flows (0). As a
result, in the B sub-pixel of the Nth line, a sufficient offset
coupling is not obtained due to the data voltage of positive
polarity (+) through the left data line that is not offset.
[0020] Fluctuations of the common voltage are amplified in
the Nth line due to the non-offset coupling of the Nth line in
the B sub-pixel. Thus, as shown in FIG. 6A, the common
voltage Vcom1 is amplified to amore positive polarity (+) and
the Vecom1 become a common voltage Vcom2. When the
Veom?2 flowing in the common line becomes higher than the
applied common DC voltage Vcom1 due to the non-offset
coupling, the voltage difference V2 between the voltages
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Vdataand Vcom?2 applied to the G sub-pixel becomes greater
than the voltage difference VI between the voltages Vdata and
Veom?2 applied to the R and B sub-pixels. In this case, a
greenish phenomenon occurs in which green is brighter than
it should be. This is because rotation of the liquid crystal
molecules increases to more strongly display a color as the
voltage difference increases.

[0021] By contrast, in case of the N+1th line, as shown in
FIG. 5B, coupling generated in the R and G sub-pixels is
offset but a coupling generated in the B sub-pixel remain due
to the data voltage of negative polarity (-) through the left
data line. As a result, fluctuation of the common voltage is
amplified in the N+1th line due to the non-offset coupling
generated in the B sub-pixel. Thus, as shown in FIG. 6B, the
Veoml is amplified toward a more negative polarity(-) and
the Vcom1 become a common voltage Vcom2. When the
Veom?2 flowing in the common line becomes lower than the
applied common DC voltage Veom1 due to the non-offset
coupling, the voltage difference V4 between the voltages
Vdataand Vcom?2 applied to the G sub-pixel becomes greater
than the voltage difference V4 between the voltages Vdata
and Vcom?2 applied to the R and B sub-pixels. In this case, a
greenish phenomenon occurs in which green is brighter than
is should be.

SUMMARY OF THE INVENTION

[0022] Accordingly, embodiments of the invention are
directed to an LCD device that substantially obviates one or
more problems due to limitations and disadvantages of the
related art.

[0023] An object of embodiments of the invention is to
provide an LCD device that prevents a greenish phenomenon
from occurring.

[0024] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
and other advantages of the invention may be realized and
attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

[0025] To achieve theseobjects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, a liquid crystal display device
includes gate and data lines on a first substrate, wherein the
gate lines cross the data lines to define sub-pixels, thin film
transistors adjacent to where the gate lines cross the data
lines, pixel electrodes connected to the thin film transistors,
common electrodes at left and right sides of the sub-pixels,
wherein a first parasitic capacitance between a first data line
arranged at the left side ofa first sub-pixel and an adjacent first
commor electrode is smaller than a second parasitic capaci-
tance between a second data line arranged at the right side of
the first sub-pixel and an adjacent second common electrode,
and a second substrate bonded to the first substrate with a
layer of liquid crystal molecules therebetween.

[0026] In another aspect, a liquid crystal display device
includes gate and data lines on a first substrate to define
sub-pixels, thin film transistors adjacent to where the gate
lines cross the data lines, pixel electrodes connected to the
thin film transistors, common electrodes at left and right sides
of the sub-pixels, wherein a first parasitic capacitance
between a first data line arranged at the left side of a first
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sub-pixel and an adjacent first common electrode is different
from a second parasitic capacitance between a second data
line arranged at the right side of the first sub-pixel and an
adjacent second common electrode, and a second substrate
bonded to the first substrate with a layer of liquid crystal
molecules therebetween.

[0027] Ttistobeunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0029] FIG.1is a plan view illustrating the related art IPS
mode LCD device;

[0030] FIG. 2 is a cross-sectional view taken along line I-I'
of FIG. 1;
[0031] FIG. 3 is a plan view illustrating an LCD device

driven in a checkerboard pattern,

[0032] FIG. 4 is a plan view illustrating an LCD device
driven in a vertical pattern;

[0033] FIGS. 5A and 5B illustrate driving of a checker-
board pattern according to the related art;

[0034] FIGS. 6A and 6B are timing diagrams illustrating
driving of a checkerboard pattern according to the related art;
[0035] FIG. 7 is a plan view illustrating an IPS mode LCD
device according to an embodiment of the invention;

[0036] FIG. 8 is a cross-sectional view taken along line
[I-IT' of FIG. 7,
[0037] FIG.9isaplan view illustrating an FFS mode LCD

device according to an embodiment of the invention;

[0038] FIG. 10 is a cross-sectional view taken along line
HI-1IT' of FIG. 9; and

[0039] FIGS. 11A and 11B illustrate driving of a checket-
board pattern according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0040] Reference will now be made in detail to the pre-
ferred embodiments of the invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

[0041] FIG. 7 is a plan view illustrating an IPS mode LCD
device according to an embodiment of the invention, and FIG.
8 is a cross-sectional view taken along line II-II' of FIG. 7. As
shown in FIGS. 7 and 8, a thin film transistor array substrate
111 of an IPS mode LCD device according to an embodiment
ofthe invention includes gate lines 112 arranged ina row, data
lines 115 vertically crossing the gate lines 112 to define R, G,
and B sub-pixels, thin film transistors formed adjacent to
where the gate lines 112 cross the data lines 115, common
lines 125 arranged in parallel with the gate lines 112, a plu-
rality of common electrodes 124 connected with the common
lines 125 and formed inside the sub-pixels, and pixel elec-
trodes 117 contacting drain electrodes 1155 of the thin film
transistors and formed in parallel with the common electrodes
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124 to generate an horizontal electric field E. The common
electrodes 124 arranged at left and right sides of the sub-
pixels have different widths so as to make their respective
parasitic capacitance Cdc different such that the parasitic
capacitances Cdc at the left and right sides of the sub-pixels
have different values.

[0042] The width W' of the common electrode 124
arranged at the left side of the sub-pixel is smaller than the
width W of the common electrode 124 arranged at the right
side of the sub-pixel so that the parasitic capacitances Cdc at
the left and right sides of the sub-pixel are different from each
other. More specifically, the parasitic capacitance Cdc
between the data line 115 arranged at the right side of the
sub-pixel and its adjacent common electrode 124 is greater
than the parasitic capacitance Cdc between the data line 115
arranged at the left side of the sub-pixel and its adjacent
common electrode 124. By increasing the parasitic capaci-
tance Cdc between the data line 115 arranged at the right side
of the sub-pixel and its adjacent common electrode 124, suf-
ficient offset coupling can be obtained in each sub-pixel such
that a data common voltage is not amplified.

[0043] In the alternative, different parasitic capacitances
Cdc at the left and right sides of the sub-pixel can be generated
by common electrodes arranged at the left and right sides of
the sub-pixel having uniform widths but the distance between
a data line and its adjacent common electrode arranged at the
left and right sides of the sub-pixel is different. In other words,
the distance D' between the data line and its adjacent common
electrode arranged at the left side of the sub-pixel is greater
than the distance D between the data line and its adjacent
common electrode arranged at the right side of the sub-pixel
while both data lines have the same width. In yet another
alternative, different parasitic capacitances at the left and
right sides of the sub-pixel can be obtained bye common
electrodes having different widths and at different distances
from their adjacent common electrode.

[0044] Each of the thin film transistors includes a gate
electrode 112a diverged from the gate line 112, a gate insu-
lating layer 113 formed on the entire surface including the
gate electrode 1124, a semiconductor layer 114 formed on the
gate insulating layer 113 above the gate electrode 1124, and
source and drain electrodes 1154 and 1156 respectively
formed at both ends of the semiconductor layer 114. The
source electrodes 115« is diverged from the data line 115. The
pixel electrodes 117 and the common electrodes 124 are
alternately formed in the sub-pixel to form an horizontal
electric field E. The common electrodes 124 are connected
electrically with the common line 125 to receive a signal
Veom from the common line 125 and the pixel electrodes 117
are connected electrically with the drain electrode 1155 to
receive a signal Vdata from the drain electrode 11554.

[0045] The gate insulating layer 113 is also interposed
between the gate and data lines 112 and 115 to insulate the
gate and data lines 112 and 115 from each other. A passivation
layer 1s interposed between the data line and the pixel elec-
trode to insulate the data line and the pixel electrode from
each other. The common line 125 and the common electrode
124 can be formed in the same layer as the gate line 112.
[0046] In the alternative, the common line 125 can be
formed in the same layer as the gate line 112 while the
common electrode can be formed in the same layer as the
pixel electrode. In this case, the common electrode provided
at the left and right sides of the sub-pixel is formed in the same
layer as the gate line. Accordingly, the common electrode
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provided at the left and right sides of the sub-pixel becomes
adjacent to the data lines by interposing the gate insulating
layer therebetween. As a result, the parasitic capacitances
Cdc are generated between the common electrode 124 pro-
vided at the left and right sides of the sub-pixel, the adjacent
data lines 115, and the gate insulating layer 113 that insulates
the common electrode from the adjacent data lines 115.

[0047] FIG.9is aplan view illustrating an FFS mode LCD
device according to an embodiment of the invention, and FIG.
10 is a cross-sectional view taken along line III-1IT' of FIG. 9.
As shown in FIGS. 9 and 10, a TFT array substrate 511 ofthe
FFS mode LCD device according to an embodiment of the
invention includes gate and data lines 512 and 515 formed of
metal, vertically crossing each other to define sub-pixels,
TFTs adjacent to crossings of the gate lines 512 and the data
lines 515, a single body common electrode 524 formed of a
transparent metal inside the sub-pixels, and pixel electrodes
517 connected with the TFTs, overlapping the single body
common electrode 524, and having slits 560 having the same
shape.

[0048] Thedistances between the data lines arranged at left
and right sides of each sub-pixel and the adjacent portions of
the single body common electrode are different so as to make
parasitic capacitance Cdc at the left and right sides of each
sub-pixel different. In other words, the distance D' between
the data line 515 arranged at the left side of the sub-pixel and
its adjacent common electrode 524 is greater than the distance
D between the data line 515 at the right side of the sub-pixel
and adjacent portion of the single body common electrode
524. In this case, the parasitic capacitance between the data
lines 515 arranged at the right side of the sub-pixel and its
adjacent portion of the single body common electrode 524 is
greater than the parasitic capacitance between the data lines
515 arranged at the left side of the sub-pixel and its adjacent
portion of the single body common electrode 524. By increas-
ing the parasitic capacitance Cdc between the data line 115
arranged at the right side of the sub-pixel and its adjacent
portion of the common electrode 124, sufficient offset cou-
pling can be obtained in each sub-pixel such that a data
common voltage is not amplified.

[0049] The single body common electrode 524 contacts the
common line 525 to receive the signal Vcom while the pixel
electrode 517 receives a signal Vdata that has passed through
the TFT. In this case, a fringe electric field occurs between the
common electrode 524 and the pixel electrode 517 through
the slit 560. Since a gate insulating layer 513 is interposed
between the gate line 512 and the data line 515, the parasitic
capacitances Cdc are generated between the common elec-
trode 524 provided at the left and right sides of the sub-pixel,
the adjacent data lines 515, and the gate insulating layer 513
that insulates the common electrode 524 from the adjacent
data lines 515. Because the distances between the common
electrode at the left and right sides of the sub-pixel and the
adjacent data lines are different, the parasitic capacitances are
different.

[0050] Although not shown, each of the IPS mode TFT
array substrate and the FFS mode TFT array substrate is
bonded to a color filter array substrate with a layer of liquid
crystal layer molecules therebetween. The color filter array
substrate includes a black matrix formed at the sides of the
sub-pixel to prevent light leakage from occurring, and R, G,
and B color filter layers formed in the black matrix to display
colors.
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[0051] The respective R, G, and B color filter layers are
formed to collectively correspond to the pixels so that each
pixel has at least R, G, and B color sub-pixels. Typically, the
sub-pixels having R, G, and B colors are driven indepen-
dently. A color of one pixel is displayed by combination ofthe
R, G, and B sub-pixels.

[0052] FIGS. 11A and 11B illustrate driving of a checker-
board pattern according to an embodiment of the invention. In
the case where the LCD device is driven in a checkerboard
pattern, as shown in FIGS. 11A and 11B, data voltages of
positive polarity (+) and negative polarity (-) are applied in a
horizontal direction by a dot inversion mode and also the data
voltages are applied in a vertical direction by the dot inversion
mode. The LCD device is driven so that white (W) and black
(B) of the Nth line are opposite to white (W) and black (B) of
the N+1th line in a vertical direction. Voltages of a high level
with a sequence of positive polarity (+), negative polarity (-),
and positive polarity (+) are applied to the R, G, and B
sub-pixels by the dot inversion mode so as to display white.
On the other hand, either voltages of low level or no voltage
are applied to the R, G, and B sub-pixels so as to display
black.

[0053] The data voltage Vdata is applied by an alternating
current (AC) so as to allow the voltages of positive polarity
(+) and negative polarity (-), which can be at different levels
to display gray scale. Also, the common signal Vcoml is
applied by a direct current (DC) voltage. The layer of liquid
crystal molecules is driven by the potential difference
between the data voltage on the pixel electrode and the com-
mon voltage on the common electrode.

[0054] In the case of the R sub-pixel of the Nth line, as
shown in FIG. 11A, the parasitic capacitance generated
between the common electrode and the left data line that
carries the voltage of positive polarity (+) is weaker than the
parasitic capacitance generated between the common elec-
trode and the right data line that carries the voltage of negative
polarity (=) such thatthe R sub-pixel maintains an appropriate
bias voltage of negative polarity (=). In the case of the G
sub-pixel of the Nth line, the parasitic capacitance generated
between the common electrode and the left data line that
carries a voltage of negative polarity (-) is weaker than the
parasitic capacitance generated between the common elec-
trode and the right data line that carries the voltage of positive
polarity (+) such that the G sub-pixel maintains an appropri-
ate bias voltage of positive polarity (+). Further, the stronger
parasitic capacitance of negative polarity (=) in the R sub-
pixel offsets the stronger parasitic capacitance of positive
polarity (+) in the G sub-pixel.

[0055] In the case of the B sub-pixel of the Nth line, a
parasitic capacitance is generated between the common elec-
trode and the left data line that carries the voltage of positive
polarity (+) but a coupling is not generated between the com-
mon electrode and the right data line where a reference volt-
age flows. The parasitic capacitance between the common
electrode and the left data line is negligible. Accordingly,
since the voltage of the common electrode is not amplified in
the Nth line, the voltage difference between the common
voltage and the data voltage applied to the G sub-pixel
becomes the same as the voltage difference between the com-
mon voltage and each data voltage applied to the R, B sub-
pixels so that the greenish phenomenon does not occur.
[0056] Inthe case of the N+1thline, as shown in FIG. 11B,
coupling in the R and G sub-pixels also offset each other and
coupling between the left data line applied with the data
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voltage of negative polarity and its adjacent common elec-
trode in the B sub-pixel remain. But, since a distance between
the left data line and its adjacent common electrode is greater
than distance between the left data line and its adjacent com-
mon electrode in the B sub-pixel, the parasitic capacitance
generated between the left data line of the sub-pixel and its
adjacent common electrode is negligible, and thus the com-
mon voltage is not amplified. As a result, since the common
voltage is not shifted, the voltage difference between the
common voltage and the data voltage applied to the G sub-
pixel becomes the same as the voltage difference between the
common voltage and each data voltage applied to the R and B
sub-pixels so that the greenish phenomenon does not occur.
[0057] Whileit has been described above that the pixel and
common electrodes of the IPS mode L.CD device and the
pixel electrodes and the slits of the FFS mode LCD device are
formed in a vertical direction (data line direction), they can
alternatively be formed in a horizontal direction (gate line
direction). Also, while embodiments of the invention have
been described with regard to an IPS mode LCD device and
an FFS mode LCD device, embodiments of the invention are
not limited to these types of devices and can be applied to all
LCD devices with common electrodes at the sides of the
sub-pixel that have a greenish problem due to parasitic
capacitance generated between the common electrode and its
adjacent data line.

[0058] Since the parasitic capacitance between the data
lines arranged at the right side of the sub-pixel and its adjacent
common electrode becomes greater than the parasitic capaci-
tance between the data lines arranged at the left side of the
sub-pixel and its adjacent common electrode, the common
voltage can be prevented from being shifted by coupling
between the data line and its adjacent common electrode.
Accordingly, since the common voltage applied to the G
sub-pixel becomes the same common voltage used for the R
and B sub-pixels, the greenish phenomenon does not occur.
Thus, an accurate color rendering capability is maintained.
[0059] It will be apparent to those skilled in the art that
various modifications and variations can be made in the liquid
crystal display device of embodiments of the invention with-
out departing from the spirit or scope of the invention. Thus,
it is intended that embodiments of the invention cover the
modifications and variations of this invention provided they
come within the scope of the appended claims and their
equivalents.

1-7. (canceled)

8. A liquid crystal display device comprising:

gate and data lines on a first substrate, wherein the gate
lines cross the data lines to define sub-pixels;

thin film transistors adjacent to where the gate lines cross
the data lines;

pixel electrodes connected to the thin film transistors;

common electrodes at left and right sides of the sub-pixels,
wherein a first parasitic capacitance between a first data
line arranged at the left side of a first sub-pixel and an
adjacent first common electrode is smaller than a second
parasitic capacitance between a second data line
arranged at the right side of the first sub-pixel and an
adjacent second common electrode; and

asecond substrate bonded to the first substrate with a layer
of liquid erystal molecules therebetween,

wherein the first common electrode and the second com-
mon electrode are portions of a single body common
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electrode, and the pixel electrode overlaps the single
body common electrode and has a plurality of slits.

9. The liquid crystal display device as claimed in claim 8,
wherein the layer of liquid crystal molecules is driven in a
fringe field switching mode by a fringe electric field between
the pixel electrode and the single body common electrode.

10. A liquid crystal display device, comprising;

gate and data lines on a first substrate, wherein the gate

lines cross the data lines to define sub-pixels;

thin film transistors adjacent to where the gate lines cross

the data lines;

pixel electrodes connected to the thin film transistors;

common electrodes at left and right sides of the sub-pixels,

wherein a first parasitic capacitance between a first data
line arranged at the left side of a first sub-pixel and an
adjacent first common electrode is smaller than a second
parasitic capacitance between a second data line
arranged at the right side of the first sub-pixel and an
adjacent second common electrode; and

a second substrate bonded to the first substrate with a layer

of liquid crystal molecules therebetween,

wherein the data lines are applied with data voltages in a

dot inversion mode.

11. A liquid crystal display device, comprising:

gate and data lines on a first substrate, wherein the gate

lines cross the data lines to define sub-pixels;

thin film transistors adjacent to where the gate lines cross

the data lines;

pixel electrodes connected to the thin film transistors;

common electrodes at left and right sides of the sub-pixels,

wherein a first parasitic capacitance between a first data
line arranged at the left side of a first sub-pixel and an
adjacent first common electrode is smaller than a second
parasitic capacitance between a second data line
arranged at the right side of the first sub-pixel and an
adjacent second common electrode; and

a second substrate bonded to the first substrate with a layer

of liquid erystal molecules therebetween,

wherein the data lines carry a data voltage of alternating

current voltage and the common electrodes carry a com-
mon voltage of direct current voltage.

12-20. (canceled)

21. A liquid crystal display device, comprising:

gate and data lines on a first substrate to define sub-pixels;

thin film transistors adjacent to where the gate lines cross

the data lines;

pixel electrodes connected to the thin film transistors;

comumon electrodes at left and right sides of the sub-pixels,

wherein a first parasitic capacitance between a first data
line arranged at the left side of a first sub-pixel and an
adjacent first common electrode is different from a sec-
ond parasitic capacitance between a second data line
arranged at the right side of the first sub-pixel and an
adjacent second common electrode; and

a second substrate bonded to the first substrate with a layer

of liquid crystal molecules therebetween,

wherein the first common electrode and the second com-

mon electrode are portions of a single body common
electrode, and the pixel electrode overlaps the single
body common electrode and has a plurality of slits.

22. A liquid crystal display device, comprising;

gate and data lines on a first substrate to define sub-pixels;

thin film transistors adjacent to where the gate lines cross

the data lines;

pixel electrodes connected to the thin film transistors;
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common electrodes at left and right sides of the sub-pixels,
wherein a first parasitic capacitance between a first data
line arranged at the left side of a first sub-pixel and an
adjacent first common electrode is different from a sec-
ond parasitic capacitance between a second data line
arranged at the right side of the first sub-pixel and an
adjacent second common electrode; and

Jan. 27,2011

a second substrate bonded to the first substrate with a layer
of liquid crystal molecules therebetween,

wherein the data lines carry a data voltage of alternating
current voltage and the common electrodes carry a com-
mon voltage of direct current voltage.
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