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An LCD device is disclosed. The LCD device includes an
LCD panel, a first driving circuit, and a second driving circuit.
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driving subpixels located on an active gate line and alternat-
ing polarities of pixels. The second driving circuit is elec-
tronically connected to even data lines of the LCD panel and
utilized for driving subpixels located on the active gate line
and alternating polarities of pixels.
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LCD DEVICE CAPABLE OF REDUCING LINE
FLICKER AND HORIZONTAL CROSSTALK
FOR RGBW SUBPIXEL ARRANGEMENT

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an LCD device, and
more particularly, to an LCD device utilizing an RGBW
subpixel arrangement.

[0003] 2. Description of the Prior Art

[0004] In general, a primary advantage of an RGBW sub-
pixel arrangement for a Thin-Film Transistor Liquid Crystal
Display (TFT-LCD) is that an optical efficiency of the RGBW
subpixel arrangement is higher than that of a conventional
RGB subpixel arrangement. Furthermore, some techniques
implemented on RGB system can even achieve a higher reso-
lution and lower power consumption can be achieved simul-
taneously.

[0005] Although the optical efficiency of the RGBW sub-
pixel arrangement is higher than that of the RGB subpixel
arrangement, it is difficult for an LCD device utilizing the
RGBW subpixel arrangement to be implemented. The diffi-
culty is detailed as follows. Generally speaking, for the RGB
subpixel arrangement, it is necessary for the driving circuit to
alternately invert polarities of neighboring subpixels in hori-
zontal direction included within pixels in an LCD panel for
preventing liquid crystal cells corresponding to the pixels
from horizontal crosstalk and line flicker which is caused by
the same polarity of subpixels in horizontal direction.
According to the RGB subpixel arrangement, a pixel com-
prises three subpixels corresponding to three colors (R, G,
and B) respectively. The pixel polarity of a subpixel is positive
(+) if a driving voltage utilized for driving the subpixel is
higher than a common voltage; otherwise, the pixel polarity
of the subpixel is negative (-) if the driving voltage utilized
for driving the subpixel is lower than the common voltage.
Usually, the common voltage has a fixed and positive voltage
level. There exist many inversion schemes. One of the inver-
sion schemes in common use is a dot inversion scheme. The
idea of the dot inversion scheme is that a pixel polarity of a
subpixel is opposite to those of its neighboring subpixels.
[0006] Please refer to FIG. 1. FIG. 1 is a diagram of a prior
art LCD device 100 utilizing the RGB subpixel arrangement.
As shown in FIG. 1, the LCD device 100 comprises a driving
circuit 105 and an LCD panel 110. The LCD panel comprises
a plurality of pixels 11, 12, . . ., 11,21, ..., ml, . . ., etc,
arranged in an m*n matrix. For simplicity, only some pixels
are shown in FIG. 1, where the pixel 11 consists of subpixels
R, ., G}, By, thepixel 12 consists of subpixels R |5, G5, By,
the pixel 1z consists of subpixels R,,, G4,,, B,,,, the pixel 21
consists of subpixels R, , G, , B,,, and the pixel m1 consists
of subpixels R, G,,;, B,,;. As can be seen, each subpixel in
each pixel and corresponding subpixels with same color in
neighboring pixels have opposite polarities of pixels. For
example, a pixel polarity of a subpixel R |, is opposite to those
of adjacent subpixels R, R,,. Since the number of the sub-
pixels included in a pixel is an odd number when the RGB
subpixel arrangement is implemented, the driving circuit 105
can easily achieve the opposite polarities of subpixels with
same color in adjacent pixels by alternately inverting the
polarities of driving voltages carried by data lines D,, D, . .
., and D5, corresponding to different subpixels located on a
gate line and by alternately inverting the polarities of driving
voltages required by different subpixels located on different
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gate lines corresponding to adataline D, D, ..., orD,,. For
instance, by alternately inverting polarities of driving volt-
ages carried by data lines D, D,, .. ., and D, the subpixel
R, has a positive pixel polarity (+) and a subpixel G, has a
negative pixel polarity (-); a subpixel B, ; has a positive pixel
polarity (+) and then the subpixel R, has a negative pixel
polarity (=). Similarly, by alternately inverting driving volt-
ages required by different subpixels located on different gate
lines corresponding to the data line (e.g. D,), the subpixels
R, andR,, have opposite polarities of pixels.

[0007] Regarding the RGBW subpixel arrangement, how-
ever, if the same driving circuit 105 is utilized for driving
subpixels directly, some undesired results are introduced.
Please refer to FIG. 2. FIG. 2 is a diagram of a prior art LCD
device 200 utilizing the RGBW subpixel arrangement. As
shown in FIG. 2, the LCD device 200 comprises the driving
circuit 105 and an LCD panel 210. The LCD panel 210
comprises a plurality of pixels 211,212, ..., 21n, 221, .. .,
2ml, .. .,etc, arranged in an m*n matrix. For simplicity, only
some pixels are shown in F1G. 2, where the pixel 211 consists
of subpixels R, 1, Gy, Boy1, Wy, the pixel 212 consists of
subpixels Ry, 5, Gy15 5212, Way,, the pixel 21 n consists of
subpixels R,,,, Gs;,» B3y, Wy, the pixel 221 consists of
subpixels R,,,, G,s4, Baay, Wiy, and the pixel 2m1 consists
of subpixels R, ,;, Gs,,;; By,.1s W, Since the driving cir-
cuit 105 alternately inverts polarities of driving voltages car-
ried by data lines D, D,, . . ., and D,, corresponding to
different subpixels located on a gate line and alternately
inverts polarities of driving voltages required by different
subpixels located on different gate lines corresponding to a
dataline D;, D,, ..., or D,,, a pixel polarity of the subpixel
R,,; 1s identical to those of subpixels R,, ., R,,, in the adja-
cent pixels 212 and 221 respectively. In other words, the
opposite polarities of subpixels with same color in adjacent
pixels under the RGBW subpixel arrangement cannot be
achieved by utilizing the above driving circuit 105 directly.
This also introduces a horizontal crosstalk and a vertical
crosstalk. For example, viewers may perceive an undesired
red area in an image. Therefore, a scheme capable of avoiding
the above-mentioned crosstalk (the horizontal crosstalk or
vertical crosstalk) is very important for an LCD panel utiliz-
ing the RGBW subpixel arrangement.

SUMMARY OF THE INVENTION

[0008] Therefore, one of the objectives of the present
invention is to provide an LCD device utilizing the RGBW
subpixel arrangement and capable of achieving the opposite
polarities of subpixels with same color in adjacent pixels to
solve the above-mentioned problems.

[0009] According to the claimed invention, an LCD device
is disclosed. The LCD device comprises an LCD panel, a first
driving circuit, and a second driving circuit. The LCD panel
comprises a plurality of pixels, where each of the plurality of
pixels has a plurality of subpixels corresponding to different
colors and the plurality of subpixels are arranged in a matrix.
The first driving circuit is electronically connected to odd data
lines of the LCD panel and utilized for driving subpixels
located on anactive gate line utilizing alternating polarities of
pixels. The second driving circuit is electronically connected
to even data lines of the LCD panel and utilized for driving
subpixels located on the active gate line utilizing alternating
polarities of pixels.

[0010] According to the claimed invention, another LCD
device is disclosed. The LCD device comprises an LCD panel
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and a driving circuit. The LCD panel comprises a plurality of
pixels, where each of the plurality of pixels has a plurality of
subpixels corresponding to different colors and the plurality
of subpixels are arranged in a matrix. The driving circuit is
electronically connected to a plurality of data lines of the
LCD panel and utilized for driving subpixels located ona data
line but different odd gate lines of the LCD panel utilizing
alternating polarities of pixels. The driving circuit is also
utilized for driving subpixels located on the data line but
different even gatelines of the LCD panel utilizing alternating
polarities of pixels.

[0011] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in the
art after reading the following detailed description of the
preferred embodiment that is illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG.11isa diagram of aprior art LCD device utiliz-
ing the RGB subpixel arrangement.

[0013] FIG. 2 is a diagram of a prior art LCD device utiliz-
ing the RGBW subpixel arrangement.

[0014] FIG. 3 is a diagram of an LCD device utilizing the
RGBW subpixel arrangement according to an embodiment of
the present invention.

[0015] FIG. 4 is a timing diagram showing four possible
waveforms of the driving voltages outputted from the first
driving circuit and the second driving circuit shown in FIG. 3
for setting polarities of pixels of corresponding subpixels
located on a specific data line.

[0016] FIG. 5 is a diagram of an LCD device utilizing the
RGBW subpixel arrangement according to another embodi-
ment of the present invention.

DETAILED DESCRIPTION

[0017] Certain terms are used throughout the following
description and claims to refer to particular system compo-
nents. As one skilled in the art will appreciate, manufacturers
may refer to a component by different names. This document
does not intend to distinguish between components that differ
in name but not function. In the following discussion and in
the claims, the terms “including” and “comprising” are used
in an open-ended fashion, and thus should be interpreted to
mean “including, but not limited to . . .” The terms “couple”
and “couples” are intended to mean either an indirect or a
direct electrical connection. Thus, if a first device couples to
a second device, that connection may be through a direct
electrical connection, or through an indirect electrical con-
nection via other devices and connections.

[0018] Pleaserefer to FIG.3.FIG. 3is adiagram of an LCD
device 300 utilizing the RGBW subpixel arrangement
according to an embodiment of the present invention. As
shown in FIG. 3, the LCD device 300 comprises an LCD
panel 305, a first driving circuit 310, and a second driving
circuit 315. The LCD panel 305 comprises a plurality of
pixels 311, 312, .. ., 31n, 321, ..., 3ml, 3m2, . . ., 3mn,
arranged in an n*m matrix. Each of the pixels 311, 312, .. .,
31n, 321, . .., 3ml, 3m2, . . ., 3mn has four subpixels
corresponding to different colors: Red, Green, Blue, White;
and the four subpixels are also arranged in a matrix form. The
first driving circuit 310 is electronically connected to odd data
lines D, D,, Dy, ..., D,,_; ofthe LCD panel 305 and utilized
for driving subpixels corresponding to the odd data lines D,
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D,,Ds,...,D,,_,. Forexample, in this embodiment, the first
driving circuit 310 drives the subpixels Ry;;, Wiy, Rysps
WSZI: R3317 \V3317 cre R3m17 W3m17 R3127 V\73127 cee :R“

3m2
Wa,0 R o Ray Wiy ... Ry, W, The

313 W3135 c s N3mnd 3mn

second driving circuit 315 is electronically connected to even
data lines D,, Dy, Dy, . . . . D,, of the LCD panel 305 and
utilized for driving subpixels corresponding to the even data
lines D,, D,, Dy, . . ., D,,,. For example, the second driving
circuit 315 drives the subpixels G5, B5y1, Gia), B3ays Gz
Biars - -2 Gaprs Banrs Gaors Baros -+ -5 Gy Bajoe G,
Biiss - -5 G300 Bt - -+ s Gapues B 1t should be noted that
the arrangement of subpixels included in a pixel should not be
taken as a limitation of the present invention. For instance, in
other embodiments, subpixels corresponding to the red or
green color can be placed on even gate lines and subpixels
corresponding to the white or blue color can be placed on odd
gate lines, and this also obeys the spirit of the present inven-

tion.

[0019] When a specific gate line is active (e.g. the gate line
G, isactive dueto high logiclevel “1”), the first driving circuit
310 drives the subpixels Ry, Ry 5, Ryy3, - - ., Ry, utilizing
alternating polarities of pixels, and the second driving circuit
315 drives the subpixels Gy, |, G35, G313, - - - » Gy, Utilizing
alternating polarities of pixels. Similarly, when the gate line
G, is active, the first driving circuit 310 drives the subpixels
W11, Wsi0, Waps, ..., W5, utilizing alternating polarities of
pixels, and the second driving circuit 315 drives the subpixels
B;11s Bara: Bayss - - -5 By, utilizing alternating polarities of
pixels. Taking the pixel 312 for example, the polarities of
pixels of the subpixels in the pixel 312 corresponding to
different colors are respectively opposite to those of the sub-
pixels in neighboring pixels in a horizontal direction (i.e.
pixels 311, 313). Identically, for other gate lines G3~G,,,,, the
first driving circuit 310 also drives corresponding subpixels
selected by odd data lines D, D, Ds, . .., D,,_; of the LCD
panel 305, and the second driving circuit 315 drives corre-
sponding subpixels selected by even data lines D, D,, D, . .
., D,,,. Therefore, because of an alternation of positive and
negative polarities of subpixels with same color in horizontal
direction, the above-mentioned horizontal crosstalk and line
flicker will be alleviated or eliminated when a pure colored (a
primary color or any combination of two primary colors solid
box is displayed on a gray background.

[0020] Foraspecific odd dataline (e.g. the dataline D, ), the
first driving circuit 310 drives subpixels selected by the data
line D, of the LCD panel 305 but on different odd gate lines
Gy, G, G5~G,,,_, of the LCD panel 305 utilizing alternating
polarities of pixels and drives subpixels selected by the data
line D, of the LCD panel 305 but on different even gate lines
G,, Gyy GG, of the LCD panel 305 utilizing alternating
polarities of pixels, respectively. Similarly, the second driving
circuit 315 drives subpixels selected by an even data line (e.g.
the data line D,) of the LCD panel 305 but different odd gate
lines Gy, G;, G5~G,,,_, of the LCD panel 305 utilizing alter-
nating polarities of pixels and drives subpixels selected by the
data line D, of the LCD panel 305 but on different even gate
lines G,, G,, Gg~G,,, of the LCD panel 305 utilizing alter-
nating polarities of pixels, respectively. Taking the pixel 321
for example, the polarities of pixels of the subpixels in the
pixel 321 corresponding to different colors are respectively
opposite to those of the subpixels in its neighboring pixels in
a vertical direction (i.e. pixels 311, 331). More specifically,
the pixel polarity of the subpixel R,,,, for instance, is oppo-
site to those of the subpixels R;, |, R55,. Identically, for other
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odd data lines D;~D,,,. rules for driving corresponding sub-
pixels selected by the data lines Dy, Ds~D,,_, are the same as
that for driving the subpixels selected by the data line D;;
similarly, rules for driving corresponding subpixels selected
by the data lines D,, D,~D,,, are the same as one for driving
the subpixels selected by n the data line D,. Therefore,
because of an alternation of positive and negative polarities of
subpixels with the same color in vertical directions, the
above-mentioned vertical crosstalk will be alleviated or
eliminated when a pure colored (a primary color or any com-
bination of two primary colors) solid box is displayed on a
gray background.

[0021] It should be noted that the pixel polarity result
shown in FIG. 3 is only for illustrative purposes, and is not
meant to be a limitation of the present invention. As shown in
FIG. 3, on an active gate line (e.g. G,) a subpixel driven by an
odd data line (e.g. D, ) and a subpixel driven by an even data
line following the odd data line (e.g. D, ) have opposite polari-
ties of pixels. Also, on an odd data line (e.g. D) a subpixel
selected by an odd gate line (e.g. G,) and a subpixel selected
by an even gate line following the odd gateline (e.g. G,) have
opposite polarities of pixels, and on an even data line (e.g. D,)
asubpixel selected by an odd gate line (e.g. G, ) and a subpixel
selected by an even gate line following the odd gate line (e.g.
G,) have identical pixel polarity.

[0022] Please refer to FIG. 4. FIG. 4 is a timing diagram
showing four possible waveforms P, P, P, Py, of the driv-
ing voltages outputted from the first driving circuits 310 and
the second driving circuit 315 shown in FIG. 3 for setting
polarities of pixels of corresponding subpixels located on a
specific data line. The waveforms P, and P, are opposite and
belong to a group. Similarly, the waveforms P, and P, are
opposite and belong to another group. If the waveform of a
specific data line is P, in present frame, it will change to P.in
next frame or several frames later, and vice versa. The wave-
forms P and P,, obey the same manner. It is assumed that
voltage levels of the common voltages V -, corresponding
to different waveforms P, P, P, P, are identical. Please
note that the waveforms P, Pz, P, P, are only utilized for
representing different ways of inverting polarities of pixels of
subpixels selected by a data line but on different gate lines. As
shown in FIG. 4, the periods T,~Tj correspond, respectively,
to the gate lines G;~G, shown in FIG. 3. For example, in the
period T, the gate line G, is active. It is clear that the polari-
ties of pixels of the subpixels on the data line D, in FIG. 3 are
arranged in an order identical to the waveform P, and the
polarities of pixels of the subpixels on the data line D, in FIG.
3 are arranged in an order identical to the waveform Pj.
However, this is not a limitation of the present invention. In
other embodiments, the polarities of pixels of the subpixels
on the data line D, in FIG. 3 can be arranged in an order
identical to one of the waveforms P,, P, P, P, and the
polarities of pixels of the subpixels on the data line D, in FIG.
3 can be arranged in an order identical to one of the wave-
forms P, P, P, P, Even thoughasubpixel driven by an odd
data line and a subpixel driven by an even data line following
the odd data line may have an identical pixel polarity, a
horizontal crosstalk and line flicker can be reduced only if the
pixel polarity of the subpixel driven by the odd data line or
driven by the even data line is opposite to those of the corre-
sponding subpixels with same color in neighboring pixels.
[0023] Inother embodiments, the first driving circuit 310 is
utilized for driving subpixels on an active gate line but differ-
ent odd data lines by utilizing alternating polarities of pixels
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and for driving subpixels selected by a specific odd data line
but different gate lines by utilizing alternating polarities of
pixels, and the second driving circuit 315 is utilized for driv-
ing subpixels on an active gate line but different even data
lines by utilizing alternating polarities of pixels and for driv-
ing subpixels selected by a specific even data line but different
gate lines by utilizing alternating polarities of pixels.
Although this may not avoid a vertical crosstalk, the horizon-
tal crosstalk can be reduced or eliminated. As mentioned
above, it should be noted that, for subpixels in a pixel, the
polarities of the subpixels located on an active gate line and
selected by an odd data line being opposite or identical to
those of the subpixels on the active gate line and selected by
an even data line following the odd data line are all suitable for
the present invention.

[0024] In addition, in another embodiment of the present
invention, another LCD device can also achieve a goal of
reducing a vertical crosstalk. Please refer to FIG. 5. FIG. 5 is
a diagram of an LCD device 500 utilizing the RGBW sub-
pixel arrangement according to another embodiment of the
present invention. As shown in FIG. 5, the LCD device 500
comprises a driving circuit 505 and an LCD panel 510. The
LCD panel 510 comprises a plurality of pixels 511, 512, . ..
,51n,521,. .. ,and Sml, .. ., etc. Each of the pixels 511, 512,
.., 51n,521,. .. ,and 5ml , . .., etc comprises four subpixels
corresponding to different colors. For example, the pixel 511
comprises subpixels Rs; 1. Gs; 1, Bsy;,and Wy, ;; the pixel 512
comprises subpixels Rs,,, G52, Bs;,, and Wy, and so on.
The driving circuit electronically connected to a plurality of
data lines D,~D,,, of the LCD panel 510. The driving circuit
505 is utilized for driving subpixels located on a data line (i.e.
D,,D,,...,orD,,) of the LCD panel 510 but different odd
gate lines G, G, G5~G,,_; of the LCD panel 510 utilizing
alternating polarities of pixels and is also utilized for driving
subpixels located on the data line (i.e. D;, D5, .. ., 0rD,,) of
the LCD panel 510 but different even gate lines G,, G,
G ~G,,, of the LCD panel 510 utilizing alternating polarities
of pixels. As shown in FIG. 5, taking subpixels selected by the
data line D, as an example, the subpixels Ry, W5, Rss;
each have a positive pixel polarity (+) and the subpixels W, ,
Rs,;, Ws5, each have a negative pixel polarity (-). Similarly,
taking subpixels selected by the data line D, as an example,
the subpixels Gs;;, Bs,;, Gss; each have a negative pixel
polarity (-) and the subpixels By, |, Gs,,, Bs5, each have a
positive pixel polarity (+). Therefore, a pixel polarity of each
subpixelin a pixel is opposite to a polarity of a corresponding
subpixel in its neighboring pixels in a vertical direction. For
instance, the subpixel R, ,, and the subpixels R, |, R, have
opposite polarities of pixels. Thus a vertical crosstalk is
reduced or eliminated. However, a horizontal crosstalk still
exists since the driving circuit 505 drives subpixels on an
active gate line but different data lines D,, D,~D,, by utiliz-
ing alternating pixel polarity. Although the horizontal
crosstalk is introduced, it is also helpful for the LCD device
500 to reduce the vertical crosstalk. This also obeys the spirit
of the present invention.

[0025] Please note that, in this embodiment, the polarities
of pixels of the subpixels selected by the data line D, in FIG.
Sare arranged in an order identical to the waveform P, and the
polarities of pixels of the subpixels selected by the data line
D, inFIG. 5 are arranged in an order identical to the waveform
P being inverted to the waveform P ,. The polarities of pixels
of the subpixels selected by the data lines D;~D,,, in FIG. 5
are arranged in other corresponding orders and so forth. How-
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ever, this is not a limitation of the present invention. The
polarities of pixels of the subpixels selected by the data line
D, inFIG. 5 canbe arranged in an order identical to one of the
waveforms P, P., P, P, and the polarities of pixels of the
subpixels selected by the data line D, in FIG. 5 are arranged
in an order identical to an inverted waveform corresponding
to one of the waveforms P, P,, P, P, selected by the data
line D, . For a specific date line, whether a subpixel on an odd
gate line and a subpixel on an even gate line following the odd
gate line may have an identical pixel polarity or opposite
polarities of pixels, a vertical crosstalk can be reduced only if
the pixel polarity of the subpixel on the odd gate line or on the
even data line is opposite to those of the corresponding sub-
pixels in its neighboring pixels.

[0026] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. An LCD device, comprising:

an LCD panel comprising a plurality of pixels each having
aplurality of subpixels corresponding to different colors
and arranged in a matrix, a plurality of odd data lines, a
plurality of even data lines, and an active gate line;

a first driving circuit, electronically connected to the odd
data lines of the LCD panel, for driving subpixels
located on the active gate line and alternating polarities
of pixels; and

a second driving circuit, electronically connected to the
even data lines of the LCD panel, for driving subpixels
located on the active gate line and alternating polarities
of pixels.

2. The LCD device of claim 1, wherein the subpixels driven
by the odd data lines and the subpixels driven by the even data
lines following the odd data line have opposite polarities of
pixels.

3. The LCD device of claim 1, wherein the subpixels driven
by an odd data line and the subpixels driven by the even data
lines following the odd data lines have identical polarities of
pixels.

4. The LCD device of claim 1, wherein each of the pixels
has an RGBW pixel arrangement.

5. The LCD device of claim 1, the LCD panel further
comprises a plurality of odd gate lines and a plurality of even
gate lines.

6. The LCD device of claim 5, wherein the first driving
circuit drives subpixels on the odd data lines of the LCD panel
and odd gate lines of the LCD panel and alternates polarities
of pixels.

7. The LCD device of claim 5, wherein the first driving
circuit drives subpixels on the odd data line of the LCD panel
and even gate lines of the LCD panel and alternates polarities
of pixels.

8. The LCD device of claim 5, wherein the subpixels on the
odd data lines selected by the odd gate lines and the subpixels
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on the odd data lines selected by the even gate lines following
the odd gate line have opposite polarities of pixels.

9. The LCD device of claim 5, wherein the subpixels on the
odd data lines selected by the odd gate lines and the subpixels
on the odd data lines selected by the even gate lines following
the odd gate lines have identical polarities of pixels.

10. The LCD device of claim 5, wherein the second driving
circuit drives subpixels on the even data lines of the LCD
panel and the odd gate lines of the LCD panel and alternates
polarities of pixels.

11. The LCD device of claim 5, wherein the second driving
circuit drives subpixels on the even data line of the LCD panel
and the even gate lines of the LCD panel and alternates
polarities of pixels.

12. The LCD device of claim 5, wherein the subpixels on
the even data lines selected by the odd gate lines and the
subpixels on the even data lines selected by the even gate lines
following the odd gate lines have opposite polarities of pixels.

13. The LCD device of claim 5, wherein the subpixels on
the even data lines selected by the odd gate lines and the
subpixels on the even data lines selected by the even gate line
following the odd gate lines have identical polarities of pixels.

14. An LCD device, comprising:

an LCD panel comprising a plurality of pixels each having
aplurality of subpixels corresponding to different colors
and arranged in a matrix, a plurality of data lines, an
active gate line, a plurality of odd gate lines, and a
plurality of even gate lines; and

a driving circuit, electronically connected to the data lines
of the LCD panel, for driving subpixels located on the
data lines of the LCD panel and odd gate lines of the
LCD panel and alternating polarities of pixels, and for
driving subpixels located on the data line of the LCD
panel and even gate lines of the LCD panel and alternat-
ing polarities of pixels.

15. The LCD device of claim 14, wherein each of the pixels

has an RGBW pixel arrangement.

16. The LCD device of claim 14, wherein the subpixels
selected by the odd gate lines and the subpixels selected by
the even gate lines following the odd gate lines have opposite
polarities of pixels.

17. The LCD device of claim 14, wherein the subpixels
selected by the odd gate lines and the subpixels selected by
the even gate lines following the odd gate lines have identical
polarities of pixels.

18. An LCD device, comprising:

an LCD panel comprising a plurality of pixels each having
a plurality of subpixels arranged in a matrix, a plurality
of odd data lines, a plurality of even data lines, and an
active gate line;

a first driving circuit for driving the subpixels defined by
the active gate line and the odd data lines and alternating
polarities of pixels; and

asecond driving circuit for driving subpixels defined on the
active gate line and the even data lines and alternating
polarities of pixels.
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