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7) ABSTRACT

Aliquid crystal display, comprising: a plurality of gate lines
being spaced in a selected distance; a plurality of data lines
being spaced in a selected distance, the data lines where a
data line driving signal is provided being crossed with the
gate lines to define a plurality of R, G and B pixel regions,
each of data lines being split into a pair of data lines; a
plurality of R, G and B dots disposed in the R, G, and B pixel
regions, respectively; and a plurality of switching devices
disposed in the R, G, B pixel regions, each being connected
to corresponding gate line and data line of a plurality of gate
lines and data lines; wherein by the split data lines, each of
the R, G and B pixel regions is divided into a plurality of R,
G and B sub pixel regions; and each of the R, G and B dots
includes a plurality of R, G and B subdots, each of R, G and
B subdots being disposed in each of R, G and B sub pixel
regions, respectively.
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FIG.1
(PRIOR ART)
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LIQUID CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

[0001] This invention relates to a liquid crystal display
(LCD), and more particularly to a pixel arrangement struc-
ture being capable of graphic display with an oblique line.

[0002] Typically, the LCD includes a color filter substrate
expressing colors according to the subtractive mixture of
RGB, a thin film transistor (TFT) substrate for controlling
pixels and a liquid crystals (LCs) injected between the TFT
substrate and the color filter substrate. There are typically a
triangle arrangement, a stripe arrangement and a mosaic
arrangement as a pixel arrangement method. The stripe type
pixel arrangement method as shown in FIG. 1 is mainly
used for OA. Referring to FIG. 1, the prior LCD having a
stripe type pixel arrangement, includes a plurality of gate
lines G11, G12, G13, . . . and a plurality of data lines D11,
D12, D13, . . . . The gate lines are elongated in the first
direction which is a row direction and are spaced in a
predetermined distance to isolate each other. The data lines
are elongated in the second direction which is a column
direction and are spaced in a predetermined distance to
isolate each other.

[0003] The gate lines and the data lines are crosses cach
other to define pixel regions PS11-PS13. R, G, and B dots
are respectively disposed in the pixel regions PS11-PS13,
thereby constituting one pixel. In each of the pixel regions
PS11-PS13, thin film transistors (TFTs) each of which its
gate is connected to the corresponding gate line and its
source or drain is connected to the corresponding data line,
are respectively disposed at an intersections of the gate lines
and the date lines. Accordingly, R, G and B dots RD, GD and
BD are respectively disposed in the pixel regions PS11-PS13
and the TFTs T11-T13 for driving the R, G and B dots RD,
GD and BD are respectively disposed in the pixel region. In
pixel arrangement of FIG. 1, a red dot R, a green dot G and
a blue dot B constituting one pixel are vertically arranged
with a vertical stripe type. That is, each of R, G and B dots
RD, GD and BD is straight arranged in the column direction
which is a first direction along the data line. which is a first
direction. The LCD with a stripe type pixel arrangement is
suitable for OA, not for A/V as compared with a triangle
type pixel arrangement due to the poor color expression
characteristics.

[0004] A triangle type pixel arrangement having the good
color expression characteristics used in LCDs is shown in
FIG. 2. The prior LCD having a triangle type pixel arrange-
ment, includes a plurality of gate lines G21, G22, G23, . ..
and a plurality of data lines D21, D22, D23, . . . .. The gate
lines are elongated in the first direction which is a row
direction and are spaced in a predetermined distance to
isolate each other. The data lines are elongated with a zigzag
type in the second direction which is a column direction and
are spaced in a predetermined distance to isolate each other.
The gate lines and the data lines are crosses each other to
define pixel regions PS21-PS23. R, G, and B dots are
respectively disposed in the pixel regions PS11-PS13 with a
triangle arrangement, thereby constituting one pixel. In each
of the pixel regions PS21-PS23, thin film transistors (TFT5)
each of which its gate is connected to the corresponding gate
line and its source or drain is connected to the corresponding
data line, are respectively disposed at an intersections of the
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gate lines and the date lines. Accordingly, R, G and B dots
RD, GD and BD are respectively disposed in the pixel
regions PS21-PS23 and the TFTs T21-T23 for driving the R,
G and B dots RD, GD and BD are respectively disposed in
the pixel region, in like manner as shown in FIG. 1. In pixel
arrangement of FIG. 2, R, G and B dots constituting one
pixel are arranged with a triangle arrangement.

[0005] The LCDs with a triangular arrangement of FIG. 1
has a excellent color expression characteristics as compared
with the LCDs with a stripe arrangement of FIG. 2. How-
ever, because the data lines are arranged with a zig-zag form,
the lengths of the data line become long and the resistances
of the data lines become large, as compared with the data
lines of the LCDs of FIG. 1. Furthermore, the open fail
becomes increased in the data lines due to a zig-zag arrange-
ment.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide a
LCD having a redundancy against an open fail in data lines.

[0007] An another object of the present invention is to
provide a LCD having a redundancy against an open fail in
gate lines.

[0008] An another object of the present invention is to
provide a LCD with a triangular arrangement having an
excellent color expression characteristics and being capable
of an oblique type graphic display.

[0009] A still another object of the present invention is to
provide a LCD with a mosaic arrangement having an
excellent color expression characteristics and being capable
of an oblique type graphic display.

[0010] According to an aspect of the present invention,
there is provided a liquid crystal display, comprising: a
liquid crystal display, comprising: a plurality of gate lines
being spaced in a selected distance; a plurality of data lines
being spaced in a selected distance, the data lines where a
data line driving signal is provided being crossed with the
gate lines to define a plurality of R, G and B pixel regions,
each of data lines being split into a pair of data lines; a
plurality of R, G and B dots disposed in the R, G, and B pixel
regions, respectively; and a plurality of switching devices
disposed in the R, G, B pixel regions, each being connected
to corresponding gate line and data line of a plurality of gate
lines and data lines;

[0011] wherein by the split data lines, each of the R, G and
B pixel regions is divided into a plurality of R, G and B sub
pixel regions; and each of the R, G and B dots includes a
plurality of R, G and B subdots, each of R, G and B subdots
being disposed in each of R, G and B sub pixel regions,
respectively.

[0012] 1In accordance with an embodiment of the present
invention, each of the R, G and B dots is comprised of a pair
of the R, G and B subdots and each of the R, G and B pixel
regions is divided into a pair of the R, G and B subpixel
regions and first R, G and B subdots of the pair of R, G and
B subdots are disposed to correspond to a first data line of
the split data lines and second R, G and B subdot of the pair
of R, G and subdots are disposed to correspond to a second
data line of the split data lines. The R. G and B pixel regions
of the plurality of R, G, B pixel regions in adjacent gate lines
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are left-shifted or right-shifted by one subpixel region along
the gate line respectively and the R, G and B dots which are
disposed in the R, G are left-shifted or right-shifted by one
subdot along the gate line respectively, thereby being
arranged with a triangle form.

[0013] In accordance with an embodiment of the present
invention, when each of R, G and B pixel regions is split into
the pair of R, G and B subpixel regions by the pair of data
lines, each of the R, G and B pixel regions which are defined
by the odd gate lines is divided by the second data line of the
split data lines and each of the R, G, B pixel regions which
are defined by the even gate lines is divided by the first data
line. The pair of the split data lines are arranged in parallel
with each other and are simultaneously driven by the same
data line driving signal. The R, G and B dots are disposed
in the R, G and B subpixel regions with a zig-zag form along
the data lines and the first R, G and B subdots of the R, G,
B dots are disposed in the first R, G and B sub pixel regions
of the R, G, B pixel regions which are formed by the odd
lines of the plurality of the gate lines and the first data line
of the split data lines and the second R, G and B subdots of
the R, G, B dots are disposed in the second R, G and B sub
pixel regions of the R, G, B pixel regions which are formed
by the even lines of the plurality of the gate lines and the
second data line of the split data lines, thereby being are
overlapped with the first R, G and B subdots.

[0014] In accordance with an embodiment of the present
invention, two switching device are disposed every R, G and
B dots to drive the pair of R, G and B subdots, respectively.
Of the two switching device arranged every R, G, B dots,
one switching device is disposed in the first subpixel region
to be connected with corresponding one of the gate lines and
the first data line and another switching device is disposed
in the second subpixel region to be connected with corre-
sponding one of the gate lines and the second data line,
thereby being oppositely disposed to each other against the
data lines between two adjacent gate lines.

[0015] Tt is also provided to a liquid crystal display,
comprising: a plurality of gate lines being spaced in a
selected distance; a plurality of data lines being spaced in a
selected distance, the data lines where a data line driving
signal is provided being crossed with the gate lines, each of
data lines being split into a pair of data lines, the split data
lines being arranged in parallel with each other and simul-
taneously driven by the same data line driving signal; a
plurality of R, G and B pixel regions defined by the gate
lines and the data lines, each of the R, G and B pixel regions
being divided into a pair of R, G and B subpixel regions; a
plurality of R, G and B dots, each of the R, G and B dots
being comprised of a pair of R, G and B subdots, each of the
R, G and B subdots being disposed in each of the R, G, and
B subpixel regions, respectively; and a plurality of switching
devices disposed in the R, G, B pixel regions, each of the
switching devices being connected to corresponding gate
line and data line of a plurality of gate lines and data lines
to drive each of the R, G and B subdots, respectively.

[0016] Tt is further provided to a liquid crystal display,
comprising: a plurality of gate lines being spaced in a
selected distance; a plurality of data lines being spaced in a
selected distance, the data lines where a data line driving
signal is provided being crossed with the gate lines, each of
data lines being split into a pair of split data lines, the split
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data lines being arranged in parallel with each other and
simultaneously driven by the same data line driving signal;
a plurality of R, G and B pixel regions defined by the gate
lines and the data lines, each of the R, G and B pixel regions
being divided into a pair of R, G and B subpixel regions; a
plurality of R, G and B dots, each of the R, G and B dots
being comprised of a pair of R, G and B subdots, each of the
R, G and B subdots being disposed in each of the R, G, and
B subpixel regions, respectively; and a plurality of switching
devices disposed in the R, G, B pixel regions, each of the
switching devices being connected to corresponding gate
line and data line of a plurality of gate lines and data lines
to drive each of the R, G and B subdots, respectively;

[0017] wherein R, G and B pixel regions of the plurality
of R, G, B pixel regions in adjacent gate lines are left-shifted
or right-shifted by one subpixel region along the gate line
respectively and the R, G and B dots which are disposed in
the R, G are left-shifted or right-shifted by one subdot along
the gate line respectively, thereby being arranged with a
triangle form;

[0018] wherein when each of R, G and B pixel regions is
split into the pair of R, G and B subpixel regions by the pair
of the data lines, each of the R, G and B pixel regions which
are defined by the odd gate lines is divided by the second
data line of the split data lines and each of the R, G, B pixel
regions which are defined by the even gate lines is divided
by the first data line;

[0019] wherein the R, G and B dots are disposed in the R,
G and B subpixel regions with a zig-zag form along the data
lines and the first R, G and B subdots of the R, G, B dots are
disposed in the first R, G and B sub pixel regions of the R,
G, B pixel regions which are formed by the odd lines of the
plurality of the gate lines and the first data line of the split
data lines and the second R, G and B subdots of the R, G,
B dots are disposed in the second R, G and B sub pixel
regions of the R, G, B pixel regions which are formed by the
even lines of the plurality of the gate lines and the second
data line of the split data lines, thereby being are overlapped
with the first R, G and B subdots; and

[0020] wherein of the two switching device arranged
every R, G, B dots, one switching device is disposed in the
first subpixel region to be connected with corresponding one
of the gate lines and the first data line and another switching
device is disposed in the second subpixel region to be
connected with corresponding one of the gate lines and the
second data line, thereby being oppositely disposed to each
other against the data lines between two adjacent gate lines.

[0021] According to another aspect of the present inven-
tion, 1t is provided to a liquid crystal display, comprising: a
plurality of data lines being spaced in a selected distance; a
plurality of gate lines being spaced in a selected distance, the
gate lines where a gate line driving signal is provided being
crossed with the data lines to define a plurality of pixel
regions, each of gate lines being split into a pair of gate lines;
a plurality of R, G and B dots disposed in the pixel regions,
respectively; and a plurality of switching devices disposed in
the pixel regions, each being connected to corresponding
gate line and data line of a plurality of gate lines and data
lines; wherein by the split gate lines, each of the pixel
regions is divided into a plurality of sub pixel regions; and
each of the R, G and B dots includes a plurality of R, G and
B subdots, each of R, G and B subdots being disposed in
each of sub pixel regions, respectively.
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[0022] 1In accordance with another embodiment of the
present invention, each of the R, G and B dots is comprised
of a pair of the R, G and B subdots and each of the pixel
regions is divided into a pair of the subpixel regions and in
the pair of subdots, different subdots are disposed to. The
pair of subdots are disposed in line adjacent subpixel regions
along the gate lines and the pair of subdots which are
connected to a first gate line of the pair of the gate lines, are
connected to even data lines of the plurality of data lines and
the pair of subdots which are connected to a second gate line
of the pair of the gate lines, are connected to odd data lines
of the plurality of the data lines. Of the plurality of the R, G,
B dots, the R, G and B dots connected to the first gate line
of the split gate lines are disposed in the order of R, G and
B dots and the R, G, and B dots connected to the second gate
line of the split gate lines are disposed in the order of B, R
and G dots. Of the plurality of pixel regions, the pixel
regions which are defined by the first gate line of the pair of
split gate lines and corresponding one of the plurality of data
lines, are left-shifted or right-shifted by one subpixel region
along the gate line, against the pixel regions which are
defined by the second gate line and corresponding one of the
plurality of data lines. The pair of the split data lines are
arranged in parallel with each other and are simultaneously
driven by the same data line driving signal.

[0023] In accordance with another embodiment of the
present invention, the pair of switching devices are disposed
every each of R, G and B dots so as for one switching device
to drive one subdot. Of the pair of switching devices
arranged every R, G, B dots, one switching device is
disposed in a first subpixel region of the pair of subpixel
regions to be connected with corresponding one of the data
lines and the first gate line of the pair of split gate lines and
another switching device is disposed in a second subpixel
region to be connected with corresponding one of the data
lines and the second gate line. Of the pair of switching
devices disposed every the pair of subpixel regions, the
switching devices connected to the first gate line are con-
nected to the even data lines of the plurality of data lines and
the switching devices connected to the second gate line are
connected to the odd data lines of the plurality of the data
lines, thereby being disposed in the opposite portion of the
pair of subpixel regions. Of switching devices disposed in
the adjacent subpixel regions, the switching devices com-
monly connected to the first gate line are connected to the
even data lines of the plurality of data lines and the switch-
ing devices connected to the second gate line are connected
to the odd data lines, thereby symmetrically disposed cen-
tering around the data line.

[0024] Tt is also provided to a liquid crystal display,
comprising: a plurality of data lines being spaced in a
selected distance; a plurality of gate lines being spaced in a
selected distance, the gate lines being crossed with the data
lines, each of gate lines being split into a pair of gate lines
where the same gate line driving signal is provided; a
plurality of pixel regions defined by the gate lines and the
data lines, each of pixel regions being divided into a pair of
subpixel regions by the pair of split gate lines; a plurality of
R, G and B dots, each of R, G and B dots being comprised
of a pair of subpixel regions which are disposed in the
subpixel region respectively, different R, G and B subdots
being disposed in the pair of pixel regions and the same R,
G and B subdots being disposed in the adjacent subpixel
regions; and a plurality of switching devices disposed in the
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pixel regions, each being connected to corresponding gate
line and data line of a plurality of gate lines and data lines.

[0025] Ttis further also provided to a liquid crystal display,
comprising: a plurality of data lines being spaced in a
selected distance; a plurality of gate lines being spaced in a
selected distance, the gate lines being crossed with the data
lines, each of gate lines being split into a pair of gate lines
where the same gate line driving signal is provided; a
plurality of pixel regions defined by the gate lines and the
data lines, each of pixel regions being divided into a pair of
subpixel regions by the pair of split gate lines; a plurality of
R, G and B dots, each of R, G and B dots being comprised
of a pair of subpixel regions which are disposed in the
subpixel region respectively, different R, G and B subdots
being disposed in the pair of pixel regions and the same R,
G and B subdots being disposed in the adjacent subpixel
regions, the pair of R, G and B subdots which are disposed
in line in adjacent subpixel regions along the gate lines and
are connected to the first gate line of the pair of split gate
lines, are connected to the even gate lines of the plurality of
data lines and the pair of R, G and B subdots which are
disposed in line in adjacent subpixel regions along the gate
lines and are connected to the second gate line of the pair of
the split gate lines, are connected to the odd gate lines of the
plurality of the data lines; and a plurality of switching
devices disposed in the pixel regions, of the pair of switch-
ing devices arranged every dots, one is disposed to the first
subpixel region to connect the first gate line and correspond-
ing one of the plurality of data lines and another is disposed
to the second subpixel region to connect the second gate line
and corresponding one of the plurality of data lines.

[0026] According to further another aspect, it is provided
to a liquid crystal display, comprising: a plurality of data
lines being spaced in a selected distance; a plurality of gate
lines being spaced in a selected distance, the gate lines being
crossed with the data lines, each of gate lines being split into
a pair of gate lines where the same gate line driving signal
is provided; a plurality of pixel regions defined by the gate
lines and the data lines, each of pixel regions being divided
into a pair of subpixel regions by the pair of split gate lines;
a plurality of R, G and B dots, each of R, G and B dots being
comprised of a pair of subpixel regions which are disposed
in the subpixel region respectively, different R, G and B
subdots being disposed in the pair of pixel regions and in the
adjacent subpixel regions, different R, G and B subdots
being disposed along the gate line; a plurality of switching
devices disposed in the pixel regions, each being connected
to corresponding gate line and data line of a plurality of gate
lines and data lines.

[0027] 1In accordance with further another embodiment of
the present invention, each pair of R, G and B subdots are
arranged in diagonal direction to the data line in the two
adjacent subpixel regions. The R, G and B dots are arranged
in the order of R, G and B subdots in the first gate line of the
pair of the split gate lines and arranged in the order of B, R
and G subdots in the second gate line of the pair of the split
gate lines. Of the pair of switching devices arranged every
dots, one is disposed to the first subpixel region to connect
the first gate line and corresponding one of the plurality of
data lines and another is disposed to the second subpixel
region to connect the second gate line and corresponding
one of the plurality of data lines. The pair of switching
devices of the plurality of switching devices which are
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arranged in the pair of the subpixel regions, respectively, the
switching device arranged in the first subpixel region is
connected to the first gate line of corresponding pair of the
split gate line in the split gate line pairs and corresponding
data line of the plurality of the data lines and the switching
device arranged in the second subpixel region is connected
to the first gate line of the next pair of the split gate lines and
the next data line.

[0028] 1In accordance with further another embodiment of
the present invention, to the first gate line of the pair of split
gate lines, the first switching device arranged in the first
subpixel region of corresponding pixel region of the plural-
ity of the pixel regions and the second switching device
arranged in the second subpixel region in the previous pixel
region are connected.

[0029] Tt is also provided to a liquid crystal display,
comprising: a plurality of data lines being spaced in a
selected distance; a plurality of gate lines being spaced in a
selected distance, the gate lines being crossed with the data
lines, each of gate lines being split into a pair of gate lines
where the same gate line driving signal is provided; a
plurality of pixel regions defined by the gate lines and the
data lines, each of pixel regions being divided into a pair of
subpixel regions by the pair of split gate lines; a plurality of
R, G and B dots, each of R, G and B dots being comprised
of a pair of subpixel regions which are disposed in the
subpixel region respectively, different R, G and B subdots
being disposed in the pair of pixel regions and in the
adjacent subpixel regions, different R, G and B subdots
being disposed along the gate line, each pair of R, G and B
subdots are arranged in diagonal direction to the data line in
the two adjacent subpixel regions; a plurality of switching
devices disposed in the pixel regions, the switching devices
arranged to the first subpixel regions line being connected to
the first gate line of corresponding gate line pair and
corresponding one of the plurality of data lines and the
switching devices arranged in the second subpixel regions
being connected to the first gate line of the next gate line pair
and the next data line;

[0030] wherein the R, G and B dots are arranged in the
order of R, G and B subdots in the first gate line of the pair
of the split gate lines and arranged in the order of B, R and
G subdots in the second gate line of the pair of the split gate
lines; and

[0031] wherein to the first gate line of the pair of split gate
lines, the first switching device arranged in the first subpixel
region of corresponding pixel region of the plurality of the
pixel regions and the second switching device arranged in
the second subpixel region in the previous pixel region are
connected.

[0032] Additional objects, advantages and novel features
of the invention will be set forth in part in the description
which follows, and in part will become apparent to those
skilled in the art upon examination of the following or may
be learned by practice of the invention. The objects and
advantages of the invention may be realized and attained by
means of the instrumentalities and combinations particularly
pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1is a plane view of a liquid crystal display
with a stripe type pixel arrangement structure in the prior art;
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[0034] FIG. 2 is a plane view of a liquid crystal display
with a triangular type pixel arrangement structure in another
prior art;

[0035] FIG. 3 is a plane view of a liquid crystal display
with a triangular type pixel arrangement structure in accor-
dance with an embodiment of the present invention,

[0036] FIG. 4 is a plane view of a liquid crystal display
with a triangular type pixel arrangement structure in accor-
dance with another embodiment of the present invention;
and

[0037] FIG. 5 is a plane view of a liquid crystal display
with a mosaic type pixel arrangement structure in accor-
dance with further another embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE
INVENTION

[0038] FIG. 3 is a plane view of a liquid crystal display
with a triangular type pixel arrangement structure in accor-
dance with a first embodiment of the present invention. A
plurality of gate lines G31, G32, G33, G34, . . . are elongated
to a first direction which is a row direction and are spaced
in a selected distance to be insulated with each other. A
plurality of data lines D31, D32, D33, . . . are elongated to
a second direction which is a column direction and are
spaced in a selected distance to be insulated with each other.
The data lines where a data line driving signal is provided,
are crossed with the gate lines to define a plurality of red(R),
green(G) and B(blue) pixel regions PS31-PS33. Each of data
lines D31, D32, D33, . . . is split into a pair of data lines
D31a and D31b, D32a and D32b, D33a and D335, . . .
which are in parallel with each other and simultaneously
driven by the same data line driving signal.

[0039] By the split data lines, each of the R, G and B pixel
regions PS31-PS33 is divided into a pair of R, G and B sub
pixel regions PS31a and PS31b, PS324 and PS32b and
PS33a and PS33) against the gate line of the row direction.
Each of red (R), green (G) and blue (B) dots RD31, GD31
and BD31 which are disposed in turn into each of R, G and
B pixel regions PS31, PS32 and PS33, includes a pair of R,
G and B subdots R31 and R32, G31 and G32, and B31 and
cach of R, G and B subdots R31 and R32, G31 and G32, and
B31 and B32 is disposed in each of R, G and B sub pixel
regions PS31a and PS31b, PS324 and PS32b, and PS33a
and PS33b, respectively. At this time, the first subdots R31,
G31 and B31 of the pair of subdots are disposed to corre-
spond to a first data line D31a, D324, . . . of the split data
lines D31, D32, . . . and second subdots R32, G32 and B32
of the R, G and B subdots are disposed to correspond to a
second data line D315, D32b, . . . of the split data lines D31,
D32, . . . . When cach of R, G and B pixel regions
PS31-PS33 is split into the pair of R, G and B subpixel
regions PS31a and PS31b through PS33a and PS33b, cach
of the R, G and B pixel regions which are defined by the odd
gate lines G31, G33, . . . is divided by the second data line
D31b, D32b, . . . of the split data lines D31, D32, . . . and
each of the R, G, B pixel regions which are defined by the
even gate lines G32, G34, . . . is divided by the first data line
D31a, D324, . . ..

[0040] Therefore, R, G and B pixel regions of the plurality
of R, G, B pixel regions in adjacent gate lines are left-shifted
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or right-shifted by one subpixel region along the gate line
respectively and the R, G and B dots which are disposed in
the R, G and B pixel regions are left-shifted or right-shifted
by one subdot along the gate line respectively, thereby being
arranged with a triangular form. According to this, the R, G
and B dots RD31, GD31, and BD31 are disposed in the R,
G and B pixel regions PS31-PS33 with a zig-zag form along
the data lines D31, D32, . . .. The first R, G and B subdots
R31, G31 and B31 of the R, G, B subdots R31 and R32, G31
and G32 and B31 and B32 are disposed in the first R, G and
B sub pixel regions PS31a, PS32a and PS33a of the R, G,
B pixel regions PS31-PS33 which are formed by the odd
lines G31, G33, . . . of the plurality of the gate lines G31,
G32, G33, G34, . . . and the first data line D31a, D324, . . .
of the split data lines D31, D32, and the second R, G and B
subdots R32, G32 and B32 of the R, G, B subdots R31 and
R32, G31 and G32 and B31 and B32 are disposed in the
second R, G and B sub pixel regions PS31b, PS32b and
PS33b of the R, G, B pixel regions PS31-PS33 which are
formed by the even lines G32, G34, . . . of the plurality of
the gate lines G31, G32, G33, G34, . . . and the second data
line D31b, D32b, . . . of the split data lines D31, D32, . . ..
Therefore, the second R, G and B subdots are overlapped
with the first R, G and B subdots in adjacent gate lines. Thus,
the first R subdot R31 of the R dots RD31 in the odd gate
lines G31, G33, . . . and the second subdots R32 in the even
gate lines G32, G34, . . . and the first G31 subdots G31 of
the G dots GD31 in the odd gate lines G31, G33, . . . and the
second G subdots G32 in the even gate lines G32, G34, . . .
and the first B subdots B31 of the B dots BD31 in the odd
gate lines G31, G33, . . . and the second B subdots B32 in
the even gate lines G32, G34, . . . are overlapped, respec-
tively.

[0041] In the first embodiment of the present invention,
every R, G and B dots, a pair of switching devices T31a and
T31b, T32a and T32b and T33a and T33h which is a thin
film transistor (TFT) are disposed at the intersections of the
gate lines and the data lines in the R, G, B pixel regions
PS31-PS33 and a gate electrode and a source or drain
electrode of the TFT are connected to corresponding gate
line and data line of a plurality of gate lines and data lines.
Of the two switching device arranged every R, G, B dots, the
first TFTs T31a, T32a4 and T334 are disposed in the first
subpixel regions PS31a, PS32a and PS334, respectively and
a gate electrode and a source or drain electrode of the first
TFT are connected to corresponding one of the gate lines
and the first data line D314, D32a and D334, . . . and the
second TFTs T31b, T32b and T33b are disposed in the
second subpixel regions PS31b, PS32b and PS33) and a gate
electrode and a source or drain electrode of the second TFT
are connected to corresponding one of the gate lines and the
second data line D31b, D32b, D33b, . . ., thereby being
oppositely disposed to each other against the data lines
between two adjacent gate lines.

[0042] 1In the TFT-LCD of the first embodiment of the
present invention as constructed, R, G and B dots RD31,
GD31 and BD31 are divided into two R, G and subdots R31
and R32, G31 and G32 and B31 and B32, respectively and
left-shifted or right-shifted to be overlapped with each other
in adjacent gate lines. That is, R, G and B dots in the odd
gate lines is right-shifted by 1 subdot to the R, G and B dots
in the even gate lines and the R, G and B dots in the even
gate lines is left-shifted by 1 subdot to the R, G and B dots
in the odd gate lines. Accordingly, if drives R, G, and B dots
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connected to the same data line along the gate line which is
a scanning line, the LCD of the present invention forms a
triangular pixel arrangement. For example, in case of the
first data line D31 comprised of the pair of split data lines
D31a and D31b, R dot RD31 is driven with a zig-zag form
with sequentially driving the gate lines to arrange with a
triangular pixel arrangement. Similarly, G dot GD31 in the
second data line D32 and B dot BD31 in the third data line
D33 are driven with a triangular pixel arrangement, thereby
capable of displaying graphics of an oblique type.

[0043] Furthermore, the TFT-LCD of the first embodiment
is capable of a redundancy to open fails of the data lines. The
prior TFT-LCD shown in FIG. 1 and FIG. 2 are impossible
to redundancy to open fails of the data lines. For example,
when open fails are occurred in the second data lines D12
and D22 of FIG. 1 and FIG. 2, it can not drive the switching
devices connected to the second data line which is open-
failed, thereby being impossible to drive the G dots. How-
ever, in the TFT-LCD of the first embodiment shown in FIG.
3, in case where open fails in D32a of the data line D32
including the pair of split data lines D32a and D32b, the first
subdot G31 of G dot GD31 is not driven due to open fail and
the second subdot G32 is driven, thereby being capable of
redundancy of open fails of the data lines.

[0044] FIG. 4 is a plane view of a liquid crystal display
with a triangular type pixel arrangement structure in accor-
dance with a second embodiment of the present invention. A
plurality of gate lines G41, G42, G43, G44, . . . are elongated
to a first direction which is a row direction and are spaced
in a selected distance to be insulated with each other. A
plurality of data lines D41, D42, D43, . . . are elongated to
a second direction which is a column direction and are
spaced in a selected distance to be insulated with each other.
The gate lines where a gate line driving signal is provided,
are crossed with the data lines to define a plurality of pixel
regions PS41 - PS46. Each of gate lines G41, G42, G43, . . .
is split into a pair of gate lines G41a and G41b, G42a and
G42b, G43a and G43b, . . . which are in parallel with each
other and simultaneously driven by the same gate line
driving signal.

[0045] By the split gate lines, each of the pixel regions
PS41-PS46 is divided into a pair of sub pixel regions PS41a
and PS41b through PS46a and PS46b along the data line of
the column direction. At this time, each of the pixel regions
PS41 through PS46 is divided into a second gate line G41a,
G42a, . . . of split gate line pair G41a and G41b, G42a and
G42b, . ... The R, G and B subdots R41a and R41b, G41a
and G41b and B41a and B41b which is disposed into the
subpixel regions PS41a and PS41b through PS46a and
PS46b, respectively. The subdots are regularly arranged in
the subpixel regions and in the pair of the subpixel regions,
different subdots are arranged. Referring to FIG. 4, R, G and
B subdots are regularly arranged to the pair of subpixel
regions PS41a and PS41b through PS46a and PS46b in the
period of six data lines and the R. G and B dots RD41, GD41
and BD41 which is comprised of the pair of R, G and B
subdots R41a and R41b, G41a and G41b and B4la and
B41b are arranged in line along the gate line in adjacent
subpixel regions.

[0046] For example, the R subdots R4la and R41b are
arranged in line along the first gate lines G4la, G42q, . . .
of the split gate line pairs in adjacent first and second data



US 2001/0019383 Al

lines D41 and D42. The B subdots B4la and B41b are
arranged in line along the second gate lines G41b, G42b, . ..
of the split gate line pairs in adjacent second and third data
lines D42 and D43. The G subdots G41a and G41b are
arranged in line along the first gate lines G4la, G41b, . . .
in adjacent third and fourth data lines D43 and D44. The R
subdots R41a and R41b are arranged in line along the
second gate lines G41b, G42b, . . . in adjacent fourth and
fifth data lines D44 and D43. The B subdots B41a and B41b
are arranged in line along the first gate lines G41a, G424, . ..
in adjacent fifth and sixth data lines D45 and D46.

[0047] In the second embodiment of the present invention,
every R, G and B dots, a pair of switching devices which are
consist of a thin film transistor(TFT) are arranged. That is,
one switching device is arranged in one subpixel region to
drive one subdot. In the pairs of subpixel regions PS41a and
PS41b through PS46a and PS46b, the pairs of switching
devices T41a and T41b through T46a and T46b for driving
the pairs of subdots where a gate electrode and a source/
drain electrode are connected to corresponding one of the
plurality of gate lines and corresponding one of the plurality
of data lines, are arranged to at interconnection portions of
the gate lines and the data lines in the pairs of subpixel
regions. At this time, of switching devices T41a and T41b
through T46a and T46b which are arranged in every dot pair,
the first switching devices T41a through T46a are arranged
in the first subpixel regions PS41a through PS46a and be
connected to corresponding one of the first gate lines G41a,
G42a, . . . of the split gate line pairs G41, G42, and
corresponding one of the plurality of the data lines D41,
D42, . . . and second switching devices T41b through T46b
are arranged in the second subpixel regions PS415 through
PS46b and be connected to corresponding one of the second
gate lines G41b, G42b, . . . of the split gate line pairs G41,
G42, . . . and corresponding one of the plurality of the data
lines D41, D42, . . . . That is, TFT switching devices are
arranged in the pixel regions PS41-PS46 to connect the gate
electrodes thereof to the split gate line pair respectively and
to connect the source/drain electrodes thereof to two adja-
cent data lines respectively, so that the switching device pair
connected to the split gate line pair are oppositely disposed
in the subpixel region pair against the data lines.

[0048] Besides, TFT switching devices Tdla and T42a,
T42b and T43b, T43a and T44a, . . . for driving the same
subdots R41a and R42a, G41a and G415 and B4la and
B41b which are arranged in line along the gate lines in
adjacent data lines D41 and D42, D42 and D43, D43 and
D44,. .., are arranged in line along the gate line to connect
the gate electrodes thereof to the same gate line and to
connect the source/drain electrodes thereof to the same data
line, thereby being symmetrically arranged centering around
the data line. That is, of TFT switching devices arranged in
line against one data line, electrodes of all TFT switching
devices Td4la and T41b, T42a and T42b, . . . which are
connected the odd date lines D43, D45, . . ., are connected
to the first gate lines G41la, G42a, . . . of the split gate line
pairs and electrodes of all TFT switching devices T41a and
T42a, T42b and T43b, T43a and T44a . . . which are
connected the even date lines D42, D441 . . ., are connected
to the second gate lines G41b, G42b, . . . of the split gate line
pairs.

[0049] Therefore, gate electrodes of adjacent TFT switch-
ing devices T4la and T42a, T43a and T44a, . . . arranged
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between the odd and the even data lines D41 and D42, D43
and D44, . . ., are connected to the first gate lines of the split
gate line pairs and gate electrodes of adjacent TFT switching
devices T42b and T43b, T44b and T45b, . . . between the
even and odd gate lines D42 and D43, D44 and D45, . . .,
are connected to the second gate lines of the split gate line
pairs.

[0050] According to the second embodiment, subdots
R41a and R41b of the same color are arranged in line in
adjacent subpixel regions along the gate line and two same
subdots arranged in line are shifted by one subdot along the
gate line, so that in subpixel pairs of the pixel regions, R, G
and B subdots of different colors are arranged. For example,
the R subdots R41a and R415b arranged in line along the first
gate line are shifted by one subdot against the B subdots
B41a and B41b arranged in line along the second gate line
and the R subdots R41a and R41b arranged in line along the
second gate line are shifted by one subdot against the G
subdots G41a and G415 arranged in line along the first gate
line. Therefore, whenever the data lines are sequentially
driven, subdots arranged along the gate line pair are driven
by the corresponding switching devices arranged in line
along the gate line, thereby driving the R, G and B dots
RD41, GD41 and BD41 along the data line, in turn.

[0051] When the subdots arranged along the split gate line
pairs are driven along the data lines, the subdots connected
to the first and second gate lines are sequentially driven
along the data line. That is, when subdots connected to the
same gate line pair are sequentially driven the subdots are
left- or right-shifted and upper- or lower-shifted by one
subdot, so that the R, G and B dots are driven with a
triangular form. For example, when the second data line D42
is driven, the switching devices T41a and T41b connected to
the second data line D42 and the first gate line G4la,
G42a, . . . are simultaneously driven to drive the R subdots
arranged in line along the gate line, thereby driving the R
dot. When the third data line D43 is driven, the switching
devices T42b and T43b connected to third data line D43 and
the second gate line G41b, G42b, . . . are simultancously
driven to drive the B subdots arranged in line along the gate
line, thereby driving the B dot. At this time, the R dot and
B dots are upper and right-shifted by one subdot.

[0052] Subsequently, when the fourth data line D44 is
driven, the switching devices T43a and T44a connected to
the fourth data line D44 and the first gate line G4la,
G42a, . . ., are simultaneously driven to drive the G subdots
arranged in line along the gate line, thereby driving the G
dot. At this time, G dot is lower and right-shifted by one
subdot rather than the B dot driven in driving the third data
line D43. When the fifth data line D45 is driven, the
switching devices T44b and T45b connected to the fifth data
line D45 and the second gate line G41b, G42b, . . . , are
simultaneously driven to drive the R subdots arranged in line
along the gate line, thereby driving the R dot. At this time,
B dot is upper and right-shifted by one subdot rather than the
G dot driven in driving the fourth data line D44.

[0053] According to the TFT-LCD of the second embodi-
ment, Each R, G and B dots are upper- or lower-shifted and
left- or right-shifted by one subdot in subsequently driving
the data lines, thereby driving the R, G and B dots with a
triangular form. In the prior TFT-LCD of FIG. 1 and FIG.
2, it is impossible to redundancy of open fails of the gate
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lines. For example, in case open fails are occurred in the gate
lines G12 and G22 of FIG. 1 and FIG. 2, the switching
devices connected to the open failed gate line G12 or G22
are not driven and therefore the R, G and B dots of the open
failed gate line are not driven, thereby being incapable of
redundancy. However, in the second embodiment, if open
fail is occurred in G41b of the gate line pair G41a and G415,
the subdots connected to the second gate line G41b are not
driven, but the subdots connected to the first gate line G41a
are driven, thereby being capable of color display in the gate
line G41. Therefore, in the second embodiment, it is possible
to redundancy of the open fails in the gate lines by splitting
one gate line into the pair of the split gate lines.

[0054] FIG. 5 is a plane view of a liquid crystal display
with a mosaic type pixel arrangement structure in accor-
dance with a third embodiment of the present invention. A
plurality of gate lines G51, G52, G53, G54, . . . are elongated
to a first direction which is a row direction and are spaced
in a selected distance to be insulated with each other. A
plurality of data lines D51, D52, D53, . . . are elongated to
a second direction which is a column direction and are
spaced in a selected distance to be insulated with each other.
The gate lines where a gate line driving signal is provided,
are crossed with the data lines to define a plurality of pixel
regions PS51-PS56. Each of gate lines G51, G52, G53, . ..
is split into a pair of data lines G51a and G51b, G524 and
G52b, G53a and G53b, . . . which are in parallel with each
other and simultaneously driven by the same gate line
driving signal.

[0055] By the split gate lines, cach of the pixel regions
PS51-PS56 is divided into a pair of sub pixel regions PS51a
and PS515 through PS53a and PS53b along the data line of
the column direction. At this time, each of the pixel regions
is divided into a second gate line G51b, G52b, . . . of split
gate line pair G51a and G51b, G52a and G325, . . . . The R,
G and B sub dots RD51, GD51 and BD51 which is disposed
into the subpixel regions PS51a and PS51b through PS56a
and PS56b, respectively. The subdots are regularly arranged
in the subpixel regions and in the pair of the subpixel
regions, subdots for different colors are arranged. Referring
to FIG. 5, R, G and B subdots are regularly arranged in the
pair of subpixel regions PS51a and PS516 through PS56a
and PS560 in the period of three data lines and the R, G and
B dots RD51, GD51 and BDS1 which is comprised of the
pair of R, G and B subdots R51a and R51b, G514 and G51b
and B51a and B51b are arranged in subpixel regions of
adjacent pixel regions to the orthogonal direction line in
adjacent data lines.

[0056] For example, in the first and second data lines D51
and D52, the G subdots G51a and G51b are arranged in the
second subpixel region PS515 of the first pixel region PS51
and the first subpixel region PS52a of the second pixel
region PS52 to the orthogonal direction against the second
data line D52. In the second and third data lines D52 and
D353, the B subdots G51a and G515 are arranged in the first
subpixel region PS52b of the second pixel region PS52 and
the first subpixel region PS534 of the third pixel region PS53
to the orthogonal direction against the third data line D53. In
the third and fourth data lines D53 and D54, the R subdots
R51a and R51b are arranged in the second subpixel region
PS51b of the third pixel region PS53 and the first subpixel
region PS514 of the fourth pixel region PS54 to the orthogo-
nal direction against the fourth data lines D54. Thus, the G
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subdots G51a and G51b are orthogonally arranged to the
second data line D52 with a zig-zag form in the first and
second data lines D51 and D52. The B subdots B51a and
B51b are orthogonally arranged to the third data line D33
with a zig-zag form in the second and third data lines D52
and D53. The R subdots R51a and R51) are orthogonally
arranged to the fourth data line D54 with a zig-zag form in
the third and fourth data lines D33 and D34.

[0057] In the third embodiment of the present invention,
every R, G and B dots, a pair of switching devices which are
consist of a thin film transistor (TFT) are arranged. That is,
one switching device is arranged in one subpixel region to
drive one subdot. In the pairs of subpixel regions PSS51a and
PS51b through PS56a and PS56b, the pairs of switching
devices T51a and T51b through T56a and T56b for driving
the pairs of subdots where a gate electrode and a source/
drain electrode are connected to corresponding one of the
plurality of gate lines and corresponding one of the plurality
of data lines, are arranged to at interconnection portions of
the gate lines and the data lines in the pairs of subpixel
regions. At this time, of switching devices T51a and T51b
through T56a and T56b which are arranged to every dot pair,
first switching devices TS1a through T56a are arranged in
the first subpixel regions PS51a through PS56a and be
connected to corresponding one of the first gate lines G51a,
G52a, . . . of the split gate line pairs G51, G52, . . . and
corresponding one of the plurality of the data lines D51,
D52, . . . and second switching devices T51b through T56b
are arranged in the second subpixel regions PS51b through
PS56b and be connected to following one of the first gate
lines G51a, G52a, . . . of the split gate line pairs G51,
G52, . .. and following one of the plurality of the data lines
D51, D52, . . . . Accordingly, the TFT switching devices
arranged in the subpixel region pairs PS51a and PS51b
through PS56a and PS56b of the pixel regions PS51 through
PS56 are oppositely arranged against the second gate line of
the split gate line pairs.

[0058] For example, in the TFT switching device T51a
arranged in the first subpixel region PS51a of the pixel
regions PS51, a gate electrode is connected to the first gate
line G51a of the first gate line pair G51a and G51b and a
source/drain electrode is connected to the first data line DS1.
In the TFT switching device T51b arranged in the second
subpixel region PS51b, a gate electrode is connected to the
first gate line G52a of the second gate line pair G52a and
G52b and a source/drain electrode is connected to the
second data line D52. Besides, TFT switching devices T51b
and T52a, T52b and T53a, T53b and TS54a, . . . for driving
the subdots T51a and R51b, G514 and G51b and B51a and
BS51b for the same color, are orthogonally arranged against
one of adjacent data lines. For example, in the TFT switch-
ing device TS1b for driving the subdot G51b which is
arranged in the second subpixel region PS51a of the first
pixel region PS51 among the subdots G51a and G515 for the
same color which are orthogonally arranged against the
second data line D32 in the first data line D51 and the second
data line D52, a gate electrode is connected to the first gate
line G52a of the second split gate line pair G52 which
corresponds to the following scanning line and a source/
drain electrode is connected to the following data line DS2.
On the other hand, in the TFT switching device T51a for
driving the subdot G51a which is arranged in the second
subpixel region PS52a of the second pixel region PS52
among the subdots G51a and G315 for the same color, a gate
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electrode is connected to the first gate line G51a of the first
gate line pair G531 which corresponds to the present scanning
line and a source/drain electrode is connected to correspond-
ing one of the data lines. That is, the switching devices for
driving the subdots for the same color which orthogonally
arranged in adjacent data lines are commonly connected to
one of the adjacent data lines.

[0059] Besides, the subdots for the same color in two
adjacent data lines are orthogonally arranged along the gate
line with one subdot shift and subdots for the same color
orthogonally arranged in the order of R, G, B dots along the
gate line, so that the subdots for different colors are arranged
in the subpixel region pair of the pixel region.

[0060] Accordingly, in the TFT-L.CD of the third embodi-
ment, when the data lines are sequentially driven, the
subdots arranged along the split gate line pair are driven by
the two TFT switching devices orthogonally arranged,
thereby driving the R, G and B dots RD31, GD 51 and BD51
along the data line with a mosaic pixel arrangement. When
the subdots arranged along the split gate line pair are
sequentially driven, the two subdots orthogonally arranged
to the same data line are sequentially driven. When the data
lines are sequentially driven, the subdots connected to the
same split gate line pair are upper- or lower-shifted and left-
or right-shifted, thereby being driven with a mosaic form.
For example, when drives data line D52, the TFT switching
devices T51b and T52a connected to the first gate line G51a,
GS52a, . . . of the split gate line pairs and the data line D52
are driven to drive the G subdots G51a and G51b orthogo-
nally arranged to each other, thereby driving the G dot
GD51. When drives data line D52, the TFT switching
devices T52b and T53a connected to the first gate line G51a,
G52a, . . . of the split gate line pairs and the data line D53
are driven to drive the B subdots B51a and B51b orthogo-
nally arranged to each other, thereby driving the B dot
BDS51. At this time, the B dot BD51 is right-shifted by one
subdot against the G dot GD51.

[0061] In the TFT-LCD of the third embodiment, with
sequentially driving the data lines, the R, G and B dots
RD51, GD51 and BD51 are driven to be left- or right-shift
and upper- or lower-shifted, thereby driving the R, G, and B
subdots with a mosaic form. In the prior TFT-LCD of FIG.
1 and FIG. 2, it is impossible to redundancy of open fails of
the gate lines. For example, in case open fails are occurred
in the gate lines G12 and G22 of FIG. 1 and FIG. 2, the
switching devices connected to the open failed gate line G12
or G22 are not driven and therefore the R, G and B dots of
the open failed gate line are not driven, thereby being
incapable of redundancy. However, in the third embodiment,
if open fail is occurred in G52« of the gate line pair G524
and G52b, the subdots connected to the first gate line G524
are not driven but the subdots disposed in the remaining
subpixel regions are driven by the first gate line pair and the
second gate line pair, thereby being capable of color display
in the gate line G52. Therefore, in the third embodiment, it
is possible to redundancy of the open fails in the gate lines
by splitting one gate line into the pair of the split gate lines.

[0062] According to the present invention, the TFT-LCD
divides the gate lines or data lines into a pair of split gate
lines or a pair of split data lines and divides the pixel regions
into a pair of subpixel regions to dispose the R, G and B
subdots, driving the R, G and B dots with a triangular form
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or a mosaic form. Therefore, the TFT-LCD can display
graphics of an oblique type and improve the color charac-
teristics desired in an A/V TFT-LCD. Besides, the TFT-LCD
of the present invention, data lines are elongated in straight
to arrange the pixels with a triangular form or a mosaic form.
Therefore, the length of the data line is reduced as compared
with the prior TFT-LCD with a triangular form so that RC
delay time can be reduced. Furthermore, in the TFT-LCD of
the present invention, the gate line or the data line is formed
with split lines and although the open fails is occurred in one
the split lines or the split data lines, the pixel can be driven
by another split gate line or data line. Therefore, it is capable
of redundancy of the open fails so that the yield can be
improved.

[0063] The foregoing description shows only a preferred
embodiment of the present invention. Various modifications
are apparent to those skilled in the art without departing
from the scope of the present invention which is only limited
by the appended claims. Therefore, the embodiment shown
and described is only illustrative, not restrictive.

What is claimed is:
1. A liquid crystal display, comprising:

a plurality of gate lines being spaced in a selected dis-
tance;

a plurality of data lines being spaced in a selected dis-
tance, the data lines where a data line driving signal is
provided being crossed with the gate lines to define a
plurality of R, G and B pixel regions, each of data lines
being split into a pair of data lines;

a plurality of R, G and B dots disposed in the R, G, and
B pixel regions, respectively; and

a plurality of switching devices disposed in the R, G, B
pixel regions, each being connected to corresponding
gate line and data line of a plurality of gate lines and
data lines;

wherein by the split data lines, each of the R, G and B
pixel regions is divided into a plurality of R, G and B
sub pixel regions; and each of the R, G and B dots
includes a plurality of R, G and B subdots, each of R,
G and B subdots being disposed in each of R, G and B
sub pixel regions, respectively.

2. The liquid crystal display as claimed in claim 1,
wherein each of the R, G and B dots is comprised of a pair
of the R, G and B subdots and each of the R, G and B pixel
regions is divided into a pair of the R, G and B subpixel
regions and first R. G and B subdots of the pair of R, G and
B subdots are disposed to correspond to a first data line of
the split data lines and second R, G and B subdot of the pair
of R, G and subdots are disposed to correspond to a second
data line of the split data lines.

3. The liquid crystal display as claimed in claim 2,
wherein R, G and B pixel regions of the plurality of R, G,
B pixel regions in adjacent gate lines are left-shifted or
right-shifted by one subpixel region along the gate line
respectively and the R, G and B dots which are disposed in
the R, G are left-shifted or right-shifted by one subdot along
the gate line respectively, thereby being arranged with a
triangle form.

4. The liquid crystal display as claimed in claim 3,
wherein when each of R, G and B pixel regions is split into
the pair of R, G and B subpixel regions by the pair of data
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lines, each of the R, G and B pixel regions which are defined
by odd gate lines is divided by the second data line of the
split data lines and each of the R, G, B pixel regions which
are defined by the even gate lines is divided by the first data
line.

5. The liquid crystal display as claimed in claim 4,
wherein the pair of the split data lines are arranged in
parallel with each other and are simultaneously driven by the
same data line driving signal.

6. The liquid crystal display as claimed in claim 5,
wherein the R, G and B dots are disposed in the R, G and B
subpixel regions with a zig-zag form along the data lines and
the first R, G and B subdots of the R, G, B dots are disposed
in the first R, G and B sub pixel regions of the R, G, B pixel
regions which are formed by the odd lines of the plurality of
the gate lines and the first data line of the split data lines and
the second R, G and B subdots of the R, G, B dots are
disposed in the second R, G and B sub pixel regions of the
R, G, B pixel regions which are formed by the even lines of
the plurality of the gate lines and the second data line of the
split data lines, thereby being are overlapped with the first R,
G and B subdots.

7. The liquid crystal display as claimed in claim 6,
wherein two switching device are disposed every R, G and
B dots to drive the pair of R, G and B subdots, respectively.

8. The liquid crystal display as claimed in claim 7,
wherein of the two switching device arranged every R, G, B
dots, one switching device is disposed in the first subpixel
region to be connected with corresponding one of the gate
lines and the first data line and another switching device is
disposed in the second subpixel region to be connected with
corresponding one of the gate lines and the second data line,
thereby being oppositely disposed to each other against the
data lines between two adjacent gate lines.

9. A liquid crystal display, comprising;

a plurality of gate lines being spaced in a selected dis-
tance;

a plurality of data lines being spaced in a selected dis-
tance, the data lines where a data line driving signal is
provided being crossed with the gate lines, each of data
lines being split into a pair of data lines, the split data
lines being arranged in parallel with each other and
simultaneously driven by the same data line driving
signal;

a plurality of R, G and B pixel regions defined by the gate
lines and the data lines, each of the R, G and B pixel
regions being divided into a pair of R, G and B subpixel
regions;

a plurality of R, G and B dots, each of the R, G and B dots
being comprised of a pair of R, G and B subdots, each
of the R, G and B subdots being disposed in each of the
R, G, and B subpixel regions, respectively; and

a plurality of switching devices disposed in the R, G, B
pixel regions, each of the switching devices being
connected to corresponding gate line and data line of a
plurality of gate lines and data lines to drive each of the
R, G and B subdots, respectively.

10. The liquid crystal display as claimed in claim 9,
wherein R, G and B pixel regions of the plurality of R, G,
B pixel regions in adjacent gate lines are left-shifted or
right-shifted by one subpixel region along the gate line
respectively and the R, G and B dots which are disposed in
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the R, G are left-shifted or right-shifted by one subdot along
the gate line respectively, thereby being arranged with a
triangle form.

11. The liquid crystal display as claimed in claim 10,
wherein when each of R, G and B pixel regions is split into
the pair of R, G and B subpixel regions by the pair of data
lines, each of the R, G and B pixel regions which are defined
by odd gate lines is divided by the second data line of the
split data lines and each of the R, G, B pixel regions which
are defined by the even gate lines is divided by the first data
line.

12. The liquid crystal display as claimed in claim 11,
wherein the R, G and B dots are disposed in the R, G and B
subpixel regions with a zig-zag form along the data lines and
the first R, G and B subdots of the R, G, B dots are disposed
in the first R, G and B sub pixel regions of the R, G, B pixel
regions which are formed by the odd lines of the plurality of
the gate lines and the first data line of the split data lines and
the second R, G and B subdots of the R, G, B dots are
disposed in the second R, G and B sub pixel regions of the
R, G, B pixel regions which are formed by the even lines of
the plurality of the gate lines and the second data line of the
split data lines, thereby being are overlapped with the first R,
G and B subdots.

13. The liquid crystal display as claimed in claim 12,
wherein of the two switching device arranged every R, G, B
dots, one switching device is disposed in the first subpixel
region to be connected with corresponding one of the gate
lines and the first data line and another switching device is
disposed in the second subpixel region to be connected with
corresponding one of the gate lines and the second data line,
thereby being oppositely disposed to each other against the
data lines between two adjacent gate lines.

14. A liquid crystal display, comprising:

a plurality of gate lines being spaced in a selected dis-
tance;

a plurality of data lines being spaced in a selected dis-
tance, the data lines where a data line driving signal is
provided being crossed with the gate lines, each of data
lines being split into a pair of split data lines, the split
data lines being arranged in parallel with each other and
simultaneously driven by the same data line driving
signal,

a plurality of R, G and B pixel regions defined by the gate
lines and the data lines, each of the R, G and B pixel
regions being divided into a pair of R, G and B subpixel
regions;

a plurality of R, G and B dots, each of the R, G and B dots
being comprised of a pair of R, G and B subdots, each
of the R, G and B subdots being disposed in each of the
R, G, and B subpixel regions, respectively; and

a plurality of switching devices disposed in the R, G, B
pixel regions, each of the switching devices being
connected to corresponding gate line and data line of a
plurality of gate lines and data lines to drive each of the
R, G and B subdots, respectively;

wherein R, G and B pixel regions of the plurality of R, G,
B pixel regions in adjacent gate lines are left-shifted or
right-shifted by one subpixel region along the gate line
respectively and the R, G and B dots which are dis-
posed in the R, G are left-shifted or right-shifted by one
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subdot along the gate line respectively, thereby being
arranged with a triangle form;

wherein when each of R, G and B pixel regions is split
into the pair of R, G and B subpixel regions by the pair
of the data lines, each of the R, G and B pixel regions
which are defined by odd gate lines is divided by the
second data line of the split data lines and each of the
R, G, B pixel regions which are defined by the even
gate lines is divided by the first data line;

wherein the R, G and B dots are disposed in the R, G and
B subpixel regions with a zig-zag form along the data
lines and the first R, G and B subdots of the R, G, B dots
are disposed in the first R, G and B sub pixel regions
of the R, G, B pixel regions which are formed by odd
lines of the plurality of the gate lines and the first data
line of the split data lines and the second R, G and B
subdots of the R, G, B dots are disposed in the second
R, G and B sub pixel regions of the R, G, B pixel
regions which are formed by the even lines of the
plurality of the gate lines and the second data line of the
split data lines, thereby being are overlapped with the
first R, G and B subdots; and

wherein of the two switching device arranged every R, G,
B dots, one switching device is disposed in the first
subpixel region to be connected with corresponding
one of the gate lines and the first data line and another
switching device is disposed in the second subpixel
region to be connected with corresponding one of the
gate lines and the second data line, thereby being
oppositely disposed to each other against the data lines
between two adjacent gate lines.

15. A liquid crystal display, comprising:

a plurality of data lines being spaced in a selected dis-
tance;

a plurality of gate lines being spaced in a selected dis-
tance, the gate lines where a gate line driving signal is
provided being crossed with the data lines to define a
plurality of pixel regions, each of gate lines being split
into a pair of gate lines;

a plurality of R, G and B dots disposed in the pixel
regions, respectively; and

a plurality of switching devices disposed in the pixel
regions, each being connected to corresponding gate
line and data line of a plurality of gate lines and data
lines;

wherein by the split gate lines, each of the pixel regions
is divided into a plurality of sub pixel regions; and each
of the R, G and B dots includes a plurality of R, G and
B subdots, each of R, G and B subdots being disposed
in each of sub pixel regions, respectively.

16. The liquid crystal display as claimed in claim 15,
wherein each of the R, G and B dots is comprised of a pair
of the R, G and B subdots and each of the pixel regions is
divided into a pair of the subpixel regions and in the pair of
subdots, different subdots are disposed to.

17. The liquid crystal display as claimed in claim 16,
wherein the pair of subdots are disposed in line adjacent
subpixel regions along the gate lines and the pair of subdots
which are connected to a first gate line of the pair of the gate
lines, are connected to even data lines of the plurality of data
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lines and the pair of subdots which are connected to a second
gate line of the pair of the gate lines, are connected to odd
data lines of the plurality of the data lines.

18. The liquid crystal display as claimed in claim 17,
wherein of the plurality of the R, G, B dots, the R, G and B
dots connected to the first gate line of the split gate lines are
disposed in the order of R, G and B dots and the R, G, and
B dots connected to the second gate line of the split gate
lines are disposed in the order of B, R and G dots.

19. The liquid crystal display as claimed in claim 18,
wherein of the plurality of pixel regions, the pixel regions
which are defined by the first gate line of the pair of split gate
lines and corresponding one of the plurality of data lines, are
left-shifted or right-shifted by one subpixel region along the
gate line, against the pixel regions which are defined by the
second gate line and corresponding one of the plurality of
data lines.

20. The liquid crystal display as claimed in claim 19,
wherein the pair of the split data lines are arranged in
parallel with each other and are simultaneously driven by the
same data line driving signal.

21. The liquid crystal display as claimed in claim 19,
wherein a pair of switching devices are disposed every each
of R, G and B dots so as for one switching device to drive
one subdot.

22. The liquid crystal display as claimed in claim 20,
wherein of the pair of switching devices arranged every R,
G, B dots, one switching device is disposed in a first
subpixel region of the pair of subpixel regions to be con-
nected with corresponding one of the data lines and the first
gate line of the pair of split gate lines and another switching
device is disposed in a second subpixel region to be con-
nected with corresponding one of the data lines and the
second gate line.

23. The liquid crystal display as claimed in claim 22,
wherein of the pair of switching devices disposed every the
pair of subpixel regions, the switching devices connected to
the first gate line are connected to the even data lines of the
plurality of data lines and the switching devices connected
to the second gate line are connected to the odd data lines of
the plurality of the data lines, thereby being disposed in the
opposite portion of the pair of subpixel regions.

24. The liquid crystal display as claimed in claim 23, of
switching devices disposed in the adjacent subpixel regions,
the switching devices commonly connected to the first gate
line are connected to the even data lines of the plurality of
data lines and the switching devices connected to the second
gate line are connected to the odd data lines, thereby
symmetrically disposed centering around the data line.

25. A liquid crystal display, comprising:

a plurality of data lines being spaced in a selected dis-
tance;

a plurality of gate lines being spaced in a selected dis-
tance, the gate lines being crossed with the data lines,
each of gate lines being split into a pair of gate lines
where the same gate line driving signal is provided;

a plurality of pixel regions defined by the gate lines and
the data lines, each of pixel regions being divided into
a pair of subpixel regions by the pair of split gate lines;

a plurality of R, G and B dots, each of R, G and B dots
being comprised of a pair of subpixel regions which are
disposed in the subpixel region respectively, different
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R, G and B subdots being disposed in the pair of pixel
regions and the same R, G and B subdots being
disposed in the adjacent subpixel regions; and

a plurality of switching devices disposed in the pixel
regions, each being connected to corresponding gate
line and data line of a plurality of gate lines and data
lines.

26. The liquid crystal display as claimed in claim 25,
wherein the pair of R, G and B subdots which are disposed
in line in adjacent subpixel regions along the gate lines and
are connected to the first gate line of the pair of split gate
lines, are connected to the even data lines of the plurality of
data lines and the pair of R, G and B subdots which are
disposed in line in adjacent subpixel regions along the gate
lines and are connected to the second gate line of the pair of
the split gate lines, are connected to the odd data lines of the
plurality of the data lines.

27. The liquid crystal display as claimed in claim 26,
wherein the R, G and B dots are arranged in the order of R,
G and B dots in the first gate line of the pair of the split gate
lines and arranged in the order of B, R and G dots in the
second gate line of the pair of the split gate lines.

28. The liquid crystal display as claimed in claim 27,
wherein the pixel region defined by the first gate line of the
split gate lines and corresponding one of the plurality of the
data lines is left-shifted or right-shifted along the gate line
against the pixel region defined by the second gate and
corresponding one of the split gate lines.

29. The liquid crystal display as claimed in claim 28,
wherein of the pair of switching devices arranged every dots,
one is disposed to the first subpixel region to connect the first
gate line and corresponding one of the plurality of data lines
and another is disposed to the second subpixel region to
connect the second gate line and corresponding one of the
plurality of data lines.

30. The liquid crystal display as claimed in claim 29,
wherein the switching devices of the plurality of switching
devices which are connected to the first gate line, are
connected to the even data lines of the plurality of data lines
and the switching devices of the plurality of switching
devices which are connected to the second gate line, are
connected to the odd data lines of the plurality of the data
lines.

31. The liquid crystal display as claimed in claim 30,
wherein the pair of R, G and B subdots which are disposed
in line in adjacent subpixel regions along the gate lines and
are connected to the first gate line of the pair of split gate
lines, are connected to the even data lines of the plurality of
data lines and the pair of R, G and B subdots which are
disposed in line in adjacent subpixel regions along the gate
lines and are connected to the second gate line of the pair of
the split gate lines, are connected to the odd data lines of the
plurality of the data lines.

32. A liquid crystal display, comprising:

a plurality of data lines being spaced in a selected dis-
tance;

a plurality of gate lines being spaced in a selected dis-
tance, the gate lines being crossed with the data lines,
each of gate lines being split into a pair of gate lines
where the same gate line driving signal is provided;

a plurality of pixel regions defined by the gate lines and
the data lines, each of pixel regions being divided into
a pair of subpixel regions by the pair of split gate lines;
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a plurality of R, G and B dots, each of R, G and B dots
being comprised of a pair of subpixel regions which are
disposed in the subpixel region respectively, different
R, G and B subdots being disposed in the pair of pixel
regions and the same R, G and B subdots being
disposed in the adjacent subpixel regions, the pair of R,
G and B subdots which are disposed in line in adjacent
subpixel regions along the gate lines and are connected
to the first gate line of the pair of split gate lines, are
connected to the even gate lines of the plurality of data
lines and the pair of R, G and B subdots which are
disposed in line in adjacent subpixel regions along the
gate lines and are connected to the second gate line of
the pair of the split gate lines, are connected to the odd
gate lines of the plurality of the data lines; and

a plurality of switching devices disposed in the pixel
regions, of the pair of switching devices arranged every
dots, one is disposed to the first subpixel region to
connect the first gate line and corresponding one of the
plurality of data lines and another is disposed to the
second subpixel region to connect the second gate line
and corresponding one of the plurality of data lines.

33. The liquid crystal display as claimed in claim 32,
wherein the R, G and B dots are arranged in the order of R,
G and B dots in the first gate line of the pair of the split gate
lines and arranged in the order of B, R and G dots in the
second gate line of the pair of the split gate lines.

34. The liquid crystal display as claimed in claim 27,
wherein the pixel region defined by the first gate line of the
split gate lines and corresponding one of the plurality of the
data lines is left-shifted or right-shifted along the gate line
against the pixel region defined by the second gate and
corresponding one of the split gate lines.

35. The liquid crystal display as claimed in claim 34,
wherein the switching devices of the plurality of switching
devices which are connected to the first gate line, are
connected to the even data lines of the plurality of data lines
and the switching devices of the plurality of switching
devices which are connected to the second gate line, are
connected to the odd data lines of the plurality of the data
lines.

36. The liquid crystal display as claimed in claim 35,
wherein the pair of R, G and B subdots which are disposed
in line in adjacent subpixel regions along the gate lines and
are connected to the first gate line of the pair of split gate
lines, are connected to the even gate lines of the plurality of
data lines and the pair of R, G and B subdots which are
disposed in line in adjacent subpixel regions along the gate
lines and are connected to the second gate line of the pair of
the split gate lines, are connected to the odd gate lines of the
plurality of the data lines.

37. Aliquid crystal display, comprising:

a plurality of data lines being spaced in a selected dis-
tance;

a plurality of gate lines being spaced in a selected dis-
tance, the gate lines being crossed with the data lines,
cach of gate lines being split into a pair of gate lines
where the same gate line driving signal is provided;

a plurality of pixel regions defined by the gate lines and
the data lines, each of pixel regions being divided into
a pair of subpixel regions by the pair of split gate lines;
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a plurality of R, G and B dots, each of R, G and B dots
being comprised of a pair of subpixel regions which are
disposed in the subpixel region respectively, different
R, G and B subdots being disposed in the pair of pixel
regions and in the adjacent subpixel regions, different
R, G and B subdots being disposed along the gate line;

a plurality of switching devices disposed in the pixel
regions, each being connected to corresponding gate
line and data line of a plurality of gate lines and data
lines.

38. The liquid crystal display as claimed in claim 37,
wherein each pair of R, G and B subdots are arranged in
diagonal direction to the data line in the two adjacent
subpixel regions.

39. The liquid crystal display as claimed in claim 38,
wherein the R, G and B dots are arranged in the order of R,
G and B subdots in the first gate line of the pair of the split
gate lines and arranged in the order of B, R and G subdots
in the second gate line of the pair of the split gate lines.

40. The liquid crystal display as claimed in claim 39,
wherein of the pair of switching devices arranged every dots,
one is disposed to the first subpixel region to connect the first
gate line and corresponding one of the plurality of data lines
and another is disposed to the second subpixel region to
connect the second gate line and corresponding one of the
plurality of data lines.

41. The liquid crystal display as claimed in claim 40,
wherein of the pair of switching devices of the plurality of
switching devices which are arranged in the pair of the
subpixel regions, respectively, the switching device
arranged in the first subpixel region is connected to the first
gate line of corresponding pair of the split gate line in the
split gate line pairs and corresponding data line of the
plurality of the data lines and the switching device arranged
in the second subpixel region is connected to the first gate
line of the next pair of the split gate lines and the next data
line.

42. The liquid crystal display as claimed in claim 41,
wherein to the first gate line of the pair of split gate lines, the
first switching device arranged in the first subpixel region of
corresponding pixel region of the plurality of the pixel
regions and the second switching device arranged in the
second subpixel region in the previous pixel region are
connected.
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43. A liquid crystal display, comprising:

a plurality of data lines being spaced in a selected dis-
tance;

a plurality of gate lines being spaced in a selected dis-
tance, the gate lines being crossed with the data lines,
each of gate lines being split into a pair of gate lines
where the same gate line driving signal is provided;

a plurality of pixel regions defined by the gate lines and
the data lines, each of pixel regions being divided into
a pair of subpixel regions by the pair of split gate lines;

a plurality of R, G and B dots, each of R, G and B dots
being comprised of a pair of subpixel regions which are
disposed in the subpixel region respectively, different
R, G and B subdots being disposed in the pair of pixel
regions and in the adjacent subpixel regions, different
R, G and B subdots being disposed along the gate line,
cach pair of R, G and B subdots are arranged in
diagonal direction to the data line in the two adjacent
subpixel regions;

a plurality of switching devices disposed in the pixel
regions, the switching devices arranged to the first
subpixel regions line being connected to the first gate
line of corresponding gate line pair and corresponding
one of the plurality of data lines and the switching
devices arranged in the second subpixel regions being
connected to the first gate line of the next gate line pair
and the next data line;

wherein the R, G and B dots are arranged in the order of
R, G and B subdots in the first gate line of the pair of
the split gate lines and arranged in the order of B, R and
G subdots in the second gate line of the pair of the split
gate lines; and

wherein to the first gate line of the pair of split gate lines,
the first switching device arranged in the first subpixel
region of corresponding pixel region of the plurality of
the pixel regions and the second switching device
arranged in the second subpixel region in the previous
pixel region are connected.
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