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ARRAY SUBSTRATE, LIQUID CRYSTAL
PANEL AND LIQUID CRYSTAL DISPLAY
DEVICE

TECHNICAL FIELD

[0001] The present invention relates to the field of liquid
crystal display technology, and particularly to an array
substrate, a liquid crystal panel and a liquid crystal display
device.

DESCRIPTION OF RELATED ART

[0002] The liquid crystal display (LCD) device is a type of
an ultrathin flat display device, and the liquid crystal panel
is an important part of the liquid crystal display device.
Generally, the liquid crystal panel at least includes oppo-
sitely-disposed array substrate and color filter substrate and
a liquid crystal layer arranged between the array substrate
and the color filter substrate. The array substrate is formed
with a pixel array and mutually intersected data lines and
scan lines. The data lines are configured to supply data
signals to the pixel array, and the scan lines are configured
to supply scan signals to the pixel array. In a traditional array
substrate, pixels in a same column are connected to a same
data line and thereby the data line is responsible for sup-
plying data signals to all the pixels in the same column;
pixels in a same row are connected to a same scan line and
thereby the scan line is responsible for supplying scan
signals to all the pixels in the same row. Moreover, in the
array substrate, there are various types of arrangement
designs for the data lines and scan lines, and one of the
arrangement designs can reduce a half of data lines, i.e., the
arrangement type of data line share (DLS)

[0003] FIG. 1 is a schematic partial structural view of a
conventional DLS array substrate. In particular, the array
substrate is formed with an array of sub-pixels P11, P12,
P13, P22, P23 and mutually intersected data lines D1~D5
and scan lines G1~G6. Horizontally adjacent sub-pixels in
the array share one data line (e.g., P12 and P13 share the data
line D2, P22 and P23 share the data line D2), so that the
number/amount of the data lines is reduced to be a half of the
data lines of the traditional pixel array. Adjacent sub-pixels
in a same row are connected to different scan lines (e.g., P12
and P13 are respectively connected to the scan lines G1 and
G2), sub-pixels in a same row spaced by one sub-pixels are
connected to a same scan line (e.g., P11 and P13 both are
connected to the scan line (G2), and vertically adjacent
sub-pixels are connected to different scan lines (e.g., P12
and P22 are respectively connected to the scan lines G2 and
G3), so that the number/amount of the scan lines is twice of
that of the traditional pixel array.

[0004] Since the number of the scan lines is doubled, the
scan time assigned to each scan line is reduced, so that the
charging time of sub-pixel is reduced. Current liquid crystal
panel generally adopts the dot inversion driving method, i.e.,
signal polarities of adjacent two data lines are opposite and
signal polarities of adjacent rows of a same data line also are
opposite. Since the data line has a certain resistance, the data
signal would have the delay and distortion of waveform
during transmission on the data line, resulting in a charging
ratio difference of sub-pixels in adjacent columns of the data
line. Referring to the driving signal waveform diagram as
shown in FIG. 2, D(odd) is a signal waveform of an odd data
line, D(even) is a signal waveform of an even data line, the
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signal polarities of D(odd) and D(even) are opposite. In the
driving signal waveform diagram, the dashed line is the
theoretical signal waveform diagram, and the solid line is the
actual waveform diagram formed after the delay and distor-
tion. When D(even) is the data line D2, with reference to
FIG. 1, when G1~G4 are sequentially turned on, the D2
sequentially charges the sub-pixels P12, P13, P22 and P23,
the D2 charges two sub-pixels P12, P13 or P22, P23 in one
signal polarity period. However, in one signal polarity
period, owing to the signal distortion, the previously charged
sub-pixels P12, P22 are insufficiently/poorly charged and
thus have a relatively low brightness, and the latterly
charged sub-pixels P13, P23 are well charged and thus have
a relatively high brightness, so that significant bright and
dark lines are generated. Accordingly, the whole liquid
crystal panel would generate multiple alternate bright and
dark vertical lines and thus the display quality is degraded.
[0005] Based on the above situation, there is a need of
improving the bright and dark lines of liquid crystal panel.

SUMMARY

[0006] In view of the drawbacks of the prior art, the
invention provides an array substrate, by the arrangement
design of an connection manner of sub-pixels with data lines
and scan lines in the array substrate, bright and dark vertical
lines in a liquid crystal panel including the array substrate
would be improved.

[0007] In order to achieve the above objective, the inven-
tion proposes the following technical solution.

[0008] Specifically, an array substrate includes an array of
sub-pixels, a plurality of data lines and a plurality of scan
lines.

[0009] Each two data lines define a column group
arranged therebetween. Each column group includes two
columns of sub-pixels. Sub-pixels in an odd column group
each are connected to one of two data lines at two sides of
the column group which is closer to the sub-pixel. Sub-
pixels in odd rows of an even column group each are
connected to one of two data lines at two sides of the column
group which is closer to the sub-pixel. Sub-pixels in even
rows of the even column group each are connected to one of
two data lines at two sides of the column group which is
farther to the sub-pixel.

[0010] Top and bottom of each row of sub-pixels are
disposed with scan lines only for driving the row of sub-
pixels. The array of sub-pixels is divided into a plurality of
row groups. Each row group includes one row or two rows
of sub-pixels. Sub-pixels in even column groups of each row
of an nth row group each are connected to the scan line on
top of the row of sub-pixels, and sub-pixels in odd column
groups of each row of the nth row group each are connected
to the scan line on bottom of the row of sub-pixels. ith and
(i+1)th sub-pixels in each row of an (n+1)th row group each
are connected to the scan line on top of the row of sub-
pixels, and jth and (j+3)th sub-pixels in each row of the
(n+1)th row group each are connected to the scan line on
bottom of the row of sub-pixels. Sub-pixels in odd column
groups of each row of an (n+2)th row group each are
connected to the scan line on top of the row of sub-pixels,
and sub-pixels in even column groups of each row of the
(n+2)th row group each are connected to the scan line on
bottom of the row of sub-pixels. jth and (j+3)th sub-pixels
in each row of an (n+3)th row group each are connected to
the scan line on top of the row of sub-pixels, and ith and
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(i+1)th sub-pixels in each row of the (n+3)th row group each
are connected to the scan line on bottom of the row of
sub-pixels. Where, n=1, 5,9, ..., n-4,n; =2, 6, 10, . . .,
i-4,1;and j=1, 5,9, ..., j-4,].

[0011] In an exemplary embodiment, each sub-pixel is
connected to a corresponding data line and a corresponding
scan line by a switching element.

[0012] In an exemplary embodiment, the switching ele-
ment is a thin film transistor. A gate of the thin film transistor
is electrically connected to the corresponding scan line, a
source of the thin film transistor is electrically connected to
the corresponding data line, and a drain of the thin film
transistor is electrically connected to the corresponding
sub-pixel.

[0013] The invention further provides a liquid crystal
panel. The liquid crystal panel includes a display unit. The
display unit includes oppositely disposed array substrate and
color filter substrate and a liquid crystal layer disposed
between the array substrate and the color filter substrate. The
array substrate includes an array of sub-pixels, a plurality of
data lines and a plurality of scan lines.

[0014] In particular, each two data lines define a column
group arranged therebetween. Each column group includes
two columns of sub-pixels. Sub-pixels in an odd column
group each are connected to one of two data lines at two
sides of the column group which is closer to the sub-pixel.
Sub-pixels in odd rows of an even column group each are
connected to one of two data lines at two sides of the column
group which is closer to the sub-pixel. Sub-pixels in even
rows of the even column group each are connected to one of
two data lines at two sides of the column group which is
farther to the sub-pixel.

[0015] Top and bottom of each row of sub-pixels are
disposed with scan lines only for driving the row of sub-
pixels. The array of sub-pixels is divided into a plurality of
row groups. Each row group includes one row or two rows
of sub-pixels. Sub-pixels in even column groups of each row
of an nth row group each are connected to the scan line on
top of the row of sub-pixels, and sub-pixels in odd column
groups of each row of the nth row group each are connected
to the scan line on bottom of the row of sub-pixels. ith and
(i+1)th sub-pixels in each row of an (n+1)th row group each
are connected to the scan line on top of the row of sub-
pixels, and jth and (j+3)th sub-pixels in each row of the
(n+1)th row group each are connected to the scan line on
bottom of the row of sub-pixels. Sub-pixels in odd column
groups of each row of an (n+2)th row group each are
connected to the scan line on top of the row of sub-pixels,
and sub-pixels in even column groups of each row of the
(n+2)th row group each are connected to the scan line on
bottom of the row of sub-pixels. jth and (j+3)th sub-pixels
in each row of an (n+3)th row group each are connected to
the scan line on top of the row of sub-pixels, and ith and
(i+1)th sub-pixels in each row of the (n+3)th row group each
are connected to the scan line on bottom of the row of
sub-pixels. Where, n=1, 5,9, ..., n-4, n; i=2, 6, 10, . . .,
i-4,1;and j=1, 5,9, ..., -4, ].

[0016] In an exemplary embodiment, each sub-pixel is
connected to a corresponding data line and a corresponding
scan line by a switching element.

[0017] In an exemplary embodiment, the switching ele-
ment is a thin film transistor. A gate of the thin film transistor
is electrically connected to the corresponding scan line, a
source of the thin film transistor is electrically connected to
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the corresponding data line, and a drain of the thin film
transistor is electrically connected to the corresponding
sub-pixel.

[0018] In an exemplary embodiment, the liquid crystal
panel includes a gate driver and a source driver. The gate
driver is configured (i.e., structured and arranged) for sup-
plying scan signals to the array of sub-pixels through the
plurality of scan lines, and the source driver is configured for
supplying data signals to the array of sub-pixels through the
plurality of data lines.

[0019] In an exemplary embodiment, the array of sub-
pixels includes a red sub-pixel, a green sub-pixel and a blue
sub-pixel.

[0020] In an exemplary embodiment, the liquid crystal
panel is driven by a dot inversion driving method.

[0021] Another aspect of the invention provides a liquid
crystal display device. The liquid crystal display device
includes a liquid crystal panel and a backlight module. The
liquid crystal panel and the backlight module are oppositely
disposed. The backlight module is configured for providing
a display light source for the liquid crystal panel and thereby
facilitating the liquid crystal panel to display an image. The
liquid crystal panel is any one of the above-described liquid
crystal panels.

[0022] Compared with the prior art, the array substrate
provided by the embodiments of the invention, by way of the
arrangement design of the connection manner of the sub-
pixels with the data lines and the scan lines in the array
substrate, when is driven by a dot inversion driving method,
each column of sub-pixels would have intervally disposed
well-charged sub-pixels and poorly-charged sub-pixels
(herein, “well-charged” and “poorly-charged” are relative
terms), so that in a liquid crystal panel including the array
substrate, brightnesses of various areas are balanced on the
whole and the drawback of the existence of bright and dark
vertical lines can be improved consequently.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other aspects, features and advan-
tages of embodiments of the present invention will be more
apparent from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0024] FIG. 1 is a schematic partial structural view of a
conventional data line share type array substrate;

[0025] FIG. 2 is a signal waveform diagram of a dot
inversion driving method.

[0026] FIG. 3 is a schematic partial structural view of a
data line share type array substrate according to embodiment
1 of the invention;

[0027] FIG. 4is a schematic structural view of a sub-pixel
connecting a data line and a scan line through a thin film
transistor according to an embodiment of the invention;
[0028] FIG. 5 is a schematic view of the array substrate
after being charged according to the embodiment 1 of the
invention;

[0029] FIG. 6 is a schematic partial structural view of a
data line share type array substrate according to embodiment
2 of the invention;

[0030] FIG. 7 is a schematic view of the array substrate
after being charged according to the embodiment 2 of the
invention;

[0031] FIG. 8 is a schematic structural view of a liquid
crystal display device according to embodiment 3 of the
invention;
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[0032] FIG. 9 is a schematic structural view of a liquid
crystal panel according to the embodiment 3 of the inven-
tion; and

[0033] FIG. 10 is a schematic structural view of a display
unit according to the embodiment 3 of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0034] As described in the foregoing, the invention
addresses the drawbacks of the existence of bright and dark
vertical lines of the data line share (DLS) type liquid crystal
panel and therefore provides an array substrate. The array
substrate includes an array of sub-pixels and mutually
intersected a plurality of data lines and a plurality of scan
lines. By way of the arrangement design of a connection
manner of the sub-pixels with the data lines and the scan
lines, when is driven by a dot inversion driving method, each
column of sub-pixels would have intervally arranged well-
charged sub-pixels and poorly-charged sub-pixels.

[0035] For the connection manner of the sub-pixels with
the data lines: in the plurality of data lines, each two data
lines define a column group arranged therebetween, and
each column group includes two columns of sub-pixels.
[0036] For sub-pixels in an odd column group, each sub-
pixel is connected to one of the two data lines at two sides
of the odd column group which is closer to the sub-pixel
(i.e., the closer one data line). For sub-pixels in odd rows of
an even column group, each sub-pixel is connected to one of
the two data lines at two sides of the even column group. For
sub-pixels in even rows of the even column group, each
sub-pixel is connected to one of the two data lines at two
sides of the even column group which is father to the
sub-pixel (i.e., the farther one data line). Herein, “closer”
and “farther” are relative terms.

[0037] For the connection manner of the sub-pixels with
the scan lines: firstly, in the plurality of scan lines, top and
bottom of each row of sub-pixels respectively are disposed
with two scan lines only for driving the row of sub-pixels;
and then the array of sub-pixels is divided into a plurality of
row groups, and each row group includes one row or two
rows of sub-pixels. Specifically:

[0038] For sub-pixels in even column groups of each row
of an nth row group, each sub-pixel is connected to the scan
line on top of the row of sub-pixel (i.e., top scan line); and
for sub-pixels in odd column groups of each row of the nth
row group, each sub-pixel is connected to the scan line on
bottom of the row of sub-pixels (i.e., bottom scan line).
[0039] For ith and (i+1)th sub-pixels in each row of an
(n+1)th row group, each sub-pixel is connected to the scan
line on top of the row of sub-pixels; and for jth and (j+3)th
sub-pixels in each row of the (n+l)th row group, each
sub-pixel is connected to the scan line on bottom of the row
of sub-pixels.

[0040] For sub-pixels in odd column groups of each row
of an (n+2)th row group, each sub-pixel is connected to the
scan line on top of the row of sub-pixels; and for sub-pixels
in even column groups of each row of the (n+2)th row group,
each sub-pixel is connected to the scan line on bottom of the
row of sub-pixels.

[0041] For jth and (j+3)th sub-pixels in each row of an
(n+3)th row group, each sub-pixel is connected to the scan
line on top of the row of sub-pixels; and for ith and (i+1)th
sub-pixels in each row of the (n+3)th row group, each
sub-pixel is connected to the scan line on bottom of the row
of sub-pixels.

Nov. 17,2016

[0042] Where,n=1,5,9,...,n-4,n;i=2,6,10,...,i-4,
i;and =1, 5,9, . ..,j-4,].
[0043] For the above described connection manner of the

sub-pixels with the scan lines, when each row group
includes two rows of sub-pixels, the connection manner of
one row of sub-pixels in the row group with data lines and
scan lines is the same as the connection manner of the other
one row of sub-pixels in the row group with data lines and
scan lines, ie., two rows of sub-pixels are used as a
repeating unit.

[0044] In order to make that the objectives, technical
solutions and advantages of the invention will be more
clearly understood, the invention will be further described
by embodiments thereof with reference to accompanying
drawings.

Embodiment 1

[0045] FIG. 3 is a schematic partial structural view of an
array substrate provided by this embodiment. Hereinafter,
Pxy represent specific sub-pixels, where x=1~4, y=1-~8. For
example, in FIG. 3, P11 is the first sub-pixel at the top-left
corner, and P48 is the last sub-pixel at the bottom-right
corner.

[0046] As shown in FIG. 3, in data lines D1~DS5, each two
data lines define a corresponding one of column groups 11,
12, 13, 14 arranged therebetween, and each column group
includes two columns of sub-pixels, e.g., the column group
11 in FIG. 3 includes the first and the second columns of
sub-pixels.

[0047] In particular, for the sub-pixels in the odd column
groups 11, 13, each sub-pixel is connected to one of the two
data lines at two sides of the column group which is closer
to the sub-pixel, e.g., for the sub-pixels in the column group
11, the sub-pixels P1y are connected to the data line D1, and
the sub-pixels P2y are connected to the data line D2. For the
sub-pixels in odd rows of the even column groups 12, 14,
each sub-pixel is connected to one of the two data lines at
two sides of the column group which is closer to the
sub-pixel, e.g., for the sub-pixels P13, P14 in the first row of
the column group 12, the sub-pixel P13 is connected to the
data line D2, and the sub-pixel P14 is connected to the data
line D3. For the sub-pixels in even rows of the even column
groups 12, 14, each sub-pixel s connected to one of the two
data lines at two sides of the column group which is farther
to the sub-pixel, e.g., for the sub-pixels P23, P24 in the
second row of the column group 12, the sub-pixel P23 is
connected to the data line D3, and the sub-pixel P24 is
connected to the data line D2. Herein, “closer” and “farther”
are relative terms.

[0048] In scan lines G11~G14 and G21~G24, top and
bottom of each row of sub-pixels respectively are disposed
with two scan lines only for driving the row of sub-pixels,
e.g., the scan lines on top and bottom of the first row of
sub-pixels respectively are G11, G21, and the scan lines
G11, G21 only are for driving the first row of sub-pixels.
Moreover, the array of sub-pixels is divided into row groups
21, 22, 23, 24. In this embodiment, each row group includes
one row of sub-pixels, i.e., the row group 21 includes the
first row of sub-pixels, the row group 22 includes the second
row of sub-pixels, and so on.

[0049] The connection manner of sub-pixels with the scan
lines will be described as follows.

[0050] For sub-pixels in the even column groups 12, 14 of
the row group 21, each sub-pixel is connected to the scan
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line on top of the row of sub-pixels, e.g., for the sub-pixels
P13, P14 in the even column group 12 of the row group 21,
the sub-pixels P13, P14 both are connected to the scan line
G11. For sub-pixels in the odd column groups 11, 13 of the
row group 21, each sub-pixel is connected to the scan line
on bottom of the row of sub-pixels, e.g., for the sub-pixels
P11, P12 in the odd column group 11 of the row group 21,
the sub-pixels P11, P12 both are connected to the scan line
G21.

[0051] For ith and (i+1)th sub-pixels in each row of the
row group 22, each sub-pixel is connected to the scan line
on top of the row of sub-pixels, e.g., for the second and third
sub-pixels P22, P23 in the row group 22, the sub-pixels P22,
P23 are connected to the scan line G12. For jth and (j+3)th
sub-pixels in each row of the row group 22, each sub-pixel
is connected to the scan line on bottom of the row of
sub-pixels, e.g., for the first and fourth sub-pixels P21, P24
in the row group 22, the sub-pixels P21, P24 are connected
to the scan line G22. Herein, i=2, 6; j=1, 5.

[0052] For sub-pixels in the odd column groups 11, 13 of
each row of the row group 23, each sub-pixel is connected
to the scan line on top of the row of sub-pixels, e.g., for the
sub-pixels P31, P32 in the odd column group 11 of the row
group 23, the sub-pixels P31, P32 both are connected to the
scan line (G13. For sub-pixels in the even column groups 12,
14 of each row of the row group 23, each sub-pixel is
connected to the scan line on bottom of the row of sub-
pixels, e.g., for the sub-pixels P33, P34 in the even column
group 12 of the row group 23, the sub-pixels P33, P34 both
are connected to the scan line G23.

[0053] For jth and (j+3)th sub-pixels in each row of the
row group 24, each sub-pixel is connected to the scan line
on top of the row of sub-pixels, e.g., for the first and fourth
sub-pixels P41, P44 in the row group 24, the sub-pixels P41,
P44 are connected to the scan line G14. For ith and (i+1)th
sub-pixels in each row of the row group 24, each sub-pixel
is connected to the scan line on bottom of the row of
sub-pixels, e.g., for the second and third sub-pixels P42, P43
in the row group 24, the sub-pixels P42, P43 are connected
to the scan line G24. Herein, i=2, 6; and j=1, 5.

[0054] Each sub-pixel Pxy is connected to a corresponding
data line and a corresponding scan line by a switching
element 10. Specifically, the sub-pixel P13 is taken as an
example, as illustrated in FIG. 4, the switching element in
this embodiment is a thin film transistor (TFT). A gate 10a
of the TFT is electrically connected to the corresponding
scan line G11, a source 105 of the TFT is electrically
connected to the corresponding data line D2, and a drain 10¢
of the TFT is electrically connected to the sub-pixel P13.
[0055] When a dot inversion driving method is employed,
the charging of the sub-pixels P12, P13, P22, P23, P32, P33,
P42, P43 at two sides of the data line D2 is taken as an
example, with reference to FIG. 3, G11, G21, . .., G14, G24
are sequentially turned on, the sub-pixels P12, P13, P22,
P32, P33, P42 are charged by the data line D2 and the
sub-pixels P23, P43 are charged by the data line D3. For the
sub-pixels in the Px2 column, P12 and P42 are well-charged
sub-pixels, while P22 and P32 are poorly-charged sub-
pixels. For the sub-pixels in the Px3 column, P33 and P43
are well-charged sub-pixels, while P13 and P23 are poorly-
charged sub-pixels.

[0056] An array substrate provided by this embodiment of
the invention can be regarded as a structure obtained by
repeating the partial structure as shown in FIG. 3 along
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transversal and longitudinal directions multiple times. FIG.
5 shows a distribution of well-charged sub-pixels and
poorly-charged sub-pixels of the array substrate with the
structure in a frame of image. In FIG. 5, the white areas
represent well-charged sub-pixels, and the shaded areas
represent poorly-charged sub-pixels. It can be found that, the
sub-pixels in a same column have intervally arranged well-
charged sub-pixels and poorly-charged sub-pixels, and the
sub-pixels in a same row also have intervally arranged
well-charged sub-pixels and poorly-charged sub-pixels.
Accordingly, in a liquid crystal panel including the array
substrate, brightnesses of various areas are balanced on the
whole and thus the drawback of the existence of bright and
dark vertical lines can be improved.

Embodiment 2

[0057] FIG. 6 is a schematic partial structural view of an
array substrate provided by this embodiment. What is dif-
ference from the embodiment 1 is that: in this embodiment,
along the arrangement direction of the scan lines, the sub-
pixel array is divided into row groups 21a, 22a. 23a, 24a,
each row group includes two rows of sub-pixels. Specifi-
cally, as illustrated in FIG. 6, the row group 21a includes the
first and the second rows of sub-pixels, the row group 22a
includes the third and the fourth rows of sub-pixels, the row
group 23a includes the fifth and the sixth rows of sub-pixels,
and the row group 24« includes the seventh and the eighth
rows of sub-pixels.

[0058] A connection manner of one row of sub-pixels in
each row group with data lines and scan lines is the same as
a connection manner of the other one row of sub-pixels in
the row group with data lines and scan lines, that is, two
rows of sub-pixels are used as one repeating unit. For
example, in the row group 21a, for all the sub-pixels in the
first and the second rows, vertically adjacent two sub-pixels
(e.g., P11 and P21) have a same connection manner, and the
connection manner of all the sub-pixels in the first and the
second rows with the data lines and the scan lines is the same
as the connection manner of the row group 21 of the
embodiment 1, and thus will not be repeated herein. Like-
wise, the row group 22a is corresponding to the row group
22 of the embodiment 1, the row group 23a is corresponding
to the row group 23 of the embodiment 1, and row group 24a
is corresponding to the row group 24 of the embodiment 1.
[0059] An array substrate provided by this embodiment
can be regarded as a structure obtained by repeating the
partial structure as illustrated in FIG. 6 along transversal and
longitudinal directions multiple times. FIG. 7 shows a
distribution of well-charged sub-pixels and poorly-charged
sub-pixels of the array substrate with the structure in a frame
of image, the white areas represent the well-charged sub-
pixels, and the shaded areas represent the poorly-charged
sub-pixels.

Embodiment 3

[0060] Referring to FIG. 8 and FIG. 9, this embodiment
provides a liquid crystal panel and a liquid crystal display
device including the liquid crystal panel. As illustrated in
FIG. 8, the liquid crystal display device includes a liquid
crystal panel 100 and a backlight module 200. The liquid
crystal panel 100 and the backlight module 200 are oppo-
sitely disposed. The backlight module 200 is configured
(i.e., structured and arranged) for providing a display light
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source for the liquid crystal panel 100 and thereby facilitat-
ing the liquid crystal panel 100 to display an image.
[0061] As illustrated in FIG. 9, the liquid crystal panel 100
includes a display unit 1 formed with an array of sub-pixels,
a gate driver 2 and a source driver 3. The gate driver 2 is
configured for supplying scan signals Gate to the array of
sub-pixels through scan lines, and the source driver 3 is
configured for supplying data signals Data to the array of
sub-pixels through data lines.

[0062] FIG. 10 is a schematic structural view of the
display unit 1. The display unit 1 includes oppositely dis-
posed array substrate 1a and color filter substrate 15, and a
liquid crystal layer 1c arranged between the array substrate
1a and the color filter substrate 15. The array substrate 1a
employs the array substrate provided by the embodiment 1
or the embodiment 2, and the sub-pixels Pxy includes a red
sub-pixel, a green sub-pixel and a blue sub-pixel.

[0063] In summary, the array substrate provided by the
embodiments of the invention, by way of the arrangement
design of the connection manner of the sub-pixels with the
data lines and scan lines in the array substrate, when is
driven by a dot inversion driving method, each column of
sub-pixels have intervally arranged well-charged sub-pixels
and poorly-charged sub-pixels (herein, “well-charged” and
“poorly-charged” are relative terms), so that in the liquid
crystal panel including the array substrate, brightnesses of
various areas are balanced on the whole, and therefore the
drawback of the existence of bright and dark vertical lines
can be improved.

[0064] While the invention has been described in terms of
what is presently considered to be the most practical and
preferred embodiments, it is to be understood that the
invention needs not be limited to the disclosed embodiment.
On the contrary, it is intended to cover various modifications
and similar arrangements included within the spirit and
scope of the appended claims which are to be accorded with
the broadest interpretation so as to encompass all such
modifications and similar structures.

What is claimed is:

1. An array substrate comprising:

an array of sub-pixels;

a plurality of data lines, wherein each two of the plurality
of data lines define a column group arranged therebe-
tween, and each column group comprises two columns
of sub-pixels; sub-pixels in an odd column group each
are connected to the closer one of two data lines at two
sides of the column group; sub-pixels in odd rows of an
even column group each are connected to the closer one
of two data lines at two sides of the column group;
sub-pixels in even rows of the even column group each
are connected to the farther one of two data lines at two
sides of the even column group;

a plurality of scan lines, wherein top and bottom of each
row of sub-pixels are disposed with scan lines only for
driving the row of sub-pixels;

the array of sub-pixels is divided into a plurality of row
groups, and each row group comprises one row or two
rows of sub-pixels; sub-pixels in even column groups
of each row of an nth row group each are connected to
the scan line on top of the row of sub-pixels, and
sub-pixels in odd column groups of each row of the nth
row group each are connected to the scan line on
bottom of the row of sub-pixels; ith and (i+1)th sub-
pixels in each row of an (n+1)th row group each are
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connected to the scan line on top of the row of
sub-pixels, and jth and (j+3)th sub-pixels in each row
of the (n+1)th row group each are connected to the scan
line on bottom of the row of sub-pixels; sub-pixels in
odd column groups of each row of an (n+2)th row
group each are connected to the scan line on top f the
row of sub-pixels, and sub-pixels in even column
groups of each row of the (n+2)th row group each are
connected to the scan line on bottom of the row of
sub-pixels; jth and (j+3)th sub-pixels in each row of an
(n+3)th row group each are connected to the scan line
on top of the row of sub-pixels, and ith and (i+1)th
sub-pixels in each row of the (n+3)th row group each
are connected to the scan line on bottom of the row of
sub-pixels; where

n=1,59,....n-4,n

i=2, 6,10, ...,i-4, i

=159, ...,1-4,].

2. The array substrate according to claim 1, wherein each
sub-pixel is connected to a corresponding data line and a
corresponding scan line by a switching element.

3. The array substrate according to claim 2, wherein the
switching element is a thin film transistor; a gate of the thin
film transistor is electrically connected with the correspond-
ing scan line, a source of the thin film transistor is electri-
cally connected with the corresponding data line, and a drain
of the thin film transistor is electrically connected with the
corresponding sub-pixel.

4. A liquid crystal panel comprising a display unit, the
display unit comprising oppositely disposed array substrate
and color filter substrate and a liquid crystal layer disposed
between the array substrate and the color filter substrate; the
array substrate comprising:

an array of sub-pixels;

a plurality of data lines, wherein each two of the plurality
of data lines define a column group arranged therebe-
tween, and each column group comprises two columns
of sub-pixels; sub-pixels in an odd column group each
are connected to the closer one of two data lines at two
sides of the column group; sub-pixels in odd rows of an
even column group each are connected to the closer one
of two data lines at two sides of the column group;
sub-pixels in even rows of the even column group each
are connected to the farther one of two data lines at two
sides of the even column group;

a plurality of scan lines, wherein top and bottom of each
row of sub-pixels are disposed with scan lines only for
driving the row of sub-pixels; the array of sub-pixels is
divided into a plurality of row groups, and each row
group comprises one row or two rows of sub-pixels;
sub-pixels in even column groups of each row of an nth
row group each are connected to the scan line on top of
the row of sub-pixels, and sub-pixels in odd column
groups of each row of the nth row group each are
connected to the scan line on bottom of the row of
sub-pixels; ith and (i+1)th sub-pixels in each row of an
(n+1)th row group each are connected to the scan line
on top of the row of sub-pixels, and jth and (j+3)th
sub-pixels in each row of the (n+1)th row group each
are connected to the scan line on bottom of the row of
sub-pixels; sub-pixels in odd column groups of each
row of an (n+2)th row group each are connected to the
scan line on top f the row of sub-pixels, and sub-pixels
in even column groups of each row of the (n+2)th row
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group each are connected to the scan line on bottom of
the row of sub-pixels; jth and (j+3)th sub-pixels in each
row of an (n+3)th row group each are connected to the
scan line on top of the row of sub-pixels, and ith and
(i+1)th sub-pixels in each row of the (n+3)th row group
each are connected to the scan line on bottom of the
row of sub-pixels; where

n=1,59,...,n-4 n;
i=2,6,10,...,i-4, I,
j:l; 55 95 e sj_4sj'

5. The liquid crystal panel according to claim 4, wherein
each sub-pixel is connected to a corresponding data line and
a corresponding scan line by a switching element.

6. The liquid crystal panel according to claim 5, wherein
the switching element is a thin film transistor; a gate of the
thin film transistor is electrically connected with the corre-
sponding scan line, a source of the thin film transistor is
electrically connected with the corresponding data line, and
a drain of the thin film transistor is electrically connected
with the corresponding sub-pixel.

7. The liquid crystal panel according to claim 4, wherein
the liquid crystal panel further comprises a gate driver and
a source driver; the gate driver is configured for supplying
scan signals to the array of sub-pixels through the plurality
of scan lines, and the source driver is configured for sup-
plying data signals to the array of sub-pixels through the
plurality of data lines.

8. The liquid crystal panel according to claim 4, wherein
the array of sub-pixels comprises a red sub-pixel, a green
sub-pixel and a blue sub-pixel.

9. The liquid crystal panel according to claim 4, wherein
the liquid crystal panel is a dot inversion driven liquid
crystal panel.

10. A liquid crystal display device comprising a liquid
crystal panel and a backlight module, the liquid crystal panel
and the backlight module being oppositely disposed, the
backlight module being configured for providing a display
light source for the liquid crystal panel and thereby facili-
tating the liquid crystal panel to display an image, the liquid
crystal panel comprising a display unit, the display unit
comprising oppositely disposed array substrate and color
filter substrate and a liquid crystal layer disposed between
the array substrate and the color filter substrate; the array
substrate comprising:

an array of sub-pixels;

a plurality of data lines, wherein each two of the plurality
of data lines define a column group arranged therebe-
tween, and each column group comprises two columns
of sub-pixels; sub-pixels in an odd column group each
are connected to the closer one of two data lines at two
sides of the column group; sub-pixels in odd rows of an
even column group each are connected to the closer one
of two data lines at two sides of the column group;
sub-pixels in even rows of the even column group each
are connected to the farther one of two data lines at two
sides of the even column group;
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a plurality of scan lines, wherein top and bottom of each
row of sub-pixels are disposed with scan lines only for
driving the row of sub-pixels; the array of sub-pixels is
divided into a plurality of row groups, and each row
group comprises one row or two rows of sub-pixels;
sub-pixels in even column groups of each row of an nth
row group each are connected to the scan line on top of
the row of sub-pixels, and sub-pixels in odd column
groups of each row of the nth row group each are
connected to the scan line on bottom of the row of
sub-pixels; ith and (i+1)th sub-pixels in each row of an
(n+1)th row group each are connected to the scan line
on top of the row of sub-pixels, and jth and (j+3)th
sub-pixels in each row of the (n+1)th row group each
are connected to the scan line on bottom of the row of
sub-pixels; sub-pixels in odd column groups of each
row of an (n+2)th row group each are connected to the
scan line on top f the row of sub-pixels, and sub-pixels
in even column groups of each row of the (n+2)th row
group each are connected to the scan line on bottom of
the row of sub-pixels; jth and (j+3)th sub-pixels in each
row of an (n+3)th row group each are connected to the
scan line on top of the row of sub-pixels, and ith and
(i+1)th sub-pixels in each row of the (n+3)th row group
each are connected to the scan line on bottom of the
row of sub-pixels; where

n=1,59,....n-4, n
i=2,6,10, ... ,1-4, 1
j:la 55 95 e sj_4sj'

11. The liquid crystal display device according to claim
10, wherein each sub-pixel is connected to a corresponding
data line and a corresponding scan line by a switching
element.

12. The liquid crystal display device according to claim
11, wherein the switching element is a thin film transistor; a
gate of the thin film transistor is electrically connected with
the corresponding scan line, a source of the thin film
transistor is electrically connected with the corresponding
data line, and a drain of the thin film transistor is electrically
connected with the corresponding sub-pixel.

13. The liquid crystal display device according to claim
10, wherein the liquid crystal panel further comprises a gate
driver and a source driver; the gate driver is configured for
supplying scan signals to the array of sub-pixels through the
plurality of scan lines, and the source driver is configured for
supplying data signals to the array of sub-pixels through the
plurality of data lines.

14. The liquid crystal display device according to claim
10, wherein the array of sub-pixels comprises a red sub-
pixel, a green sub-pixel and a blue sub-pixel.

15. The liquid crystal display device according to claim
10, wherein the liquid crystal panel is driven by a dot
inversion driving method.
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