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(54) Array substrate, liquid crystal panel and liquid crystal display device

(57)  Embodiments of the invention provide an array
substrate, aliquid crystal display panel and a liquid crystal
display device. The array substrate comprises a plurality
of array substrate units, each of which comprising: gate
lines and data lines extending along a first direction and
a second direction crossing with each other, respectively,
in a plane of a substrate. Each array substrate unit com-

prises four array substrate sub-units which are arranged
in the first direction and the second direction to form sub-
unit rows and sub-unit columns, and each of sub-unit
rows and sub-unit columns has two array substrate sub-
units. The three gate lines are shared by two array sub-
strate sub-units in each sub-unit row, and the one data
line and one of the gate lines are shared by two array
substrate sub-units in each sub-unit column.
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Description
FIELD OF THE INVENTION

[0001] Embodiments of the present invention relate to
an array substrate, a liquid crystal display panel and a
liquid crystal display device.

BACKGROUND

[0002] A liquid crystal display device is a flat panel dis-
play device in which arrangement of liquid crystal mole-
cules is controlled by an electric field formed between a
pixel electrode and a common electrode within the panel
so that a refractive index of the liquid crystal molecules
to light is controlled and an image is displayed. A panel
of the liquid crystal display device is constituted by an
array substrate and a color filter substrate. The array sub-
strate includes a gate line extending in a horizontal di-
rection and a data line extending in a vertical direction,
and a switch is provided in each of intersections between
the gate line and the data line so as to control each pixel.
[0003] Typically, the array substrate is constituted by
a number of array substrate units. In the prior art, many
design solutions on the array substrate units have been
proposed.

[0004] Figure 1is a schematic structural diagram of an
array substrate unit. The array substrate unit illustrated
in Figure 1 adopts a Dual Gate driving mode, and its
specific structure is: the array substrate unit is provided
with a first gate line G1, a second gate line G2, a third
gate line G3 and a fourth gate lines G4 which extend in
the horizontal direction, and a first data line D1, a second
data line D2 and a third data line D3 which extend in the
vertical direction. A pixel R1, a pixel G1, a pixel B1, a
pixel R2, a pixel G2 and a pixel B2 are provided between
the first gate line G1 and the second gate line G2, and
the respective pixels are arranged in the horizontal di-
rection between the first gate line G1 and the second
gate line G2. A pixel R3, a pixel G3, a pixel B3, a pixel
R4, a pixel G4 and a pixel B4 are provided between the
third gate line G3 and the fourth gate line G4, the respec-
tive pixels are arranged in the horizontal direction be-
tween the third gate line G3 and the fourth gate lines G4.
The pixel R1, the pixel G1 and the pixel B1 and the gate
lines and the data line connected thereto constitute a
first array substrate sub-unit; the pixel R2, the pixel G2,
and the pixel B2, and the gate lines and the data line
connected thereto constitute a second array substrate
sub-unit; the pixel R3, the pixel G3 and the pixel B3, and
the gate lines and the data line connected thereto con-
stitute a third array substrate sub-unit; the pixel R4, the
pixel G4, the pixel B4, and the gate lines and the data
lines connected thereto constitute a fourth array sub-
strate sub-unit. In each array substrate sub-unit, each
pixel is connected to the gate lines and data line in a
similar manner, except being connected to different gate
lines and data line. The following description is made by
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taking the first array substrate sub-unit as an example.
The pixel R1 is electrically connected to the first gate line
G1andthefirstdataline D1though a switch, respectively;
the pixel G1 is electrically connected to the second gate
line G2 and the first data line D1 though a switch, respec-
tively; the pixel B1 is electrically connected to the second
gate line G2 and the second data line D2 though a switch,
respectively.

[0005] Figure 2 is a schematic structural diagram of
another array substrate unit. The array substrate unit il-
lustrated in Figure 2 adopts a Triple Gate driving mode,
and its specific structure is: the array substrate unit is
provided with a first gate line G1, a second gate line G2,
a third gate line G3, a fourth gate lines G4, a fifth gate
line G5 and a sixth grid line G6 which extend in the hor-
izontal direction, and a first data line D1 and a second
data line D2 which extend in the vertical direction. Differ-
ent from the pixel structure in Figure 1, the long side of
each pixel is in the horizontal direction, and the short side
in the vertical direction in Figure 2. The pixel R1 and the
pixel R2 are arranged horizontally above the first gate
line G1, the pixel R1 is electrically connected to the first
gate line G1 and the first data line D1, the pixel R2 is
electrically connected to the first gate line G1 and the
second data line D2; the pixel G1 and the pixel G2 are
arranged horizontally between the first gate line G1 and
the second gate line G2, the pixel G1 is electrically con-
nected to the second gate line G2 and the first data line
D1, and the pixel G2 is electrically connected to the sec-
ond gate line G2 and the second data line D2; the pixel
B1 and the pixel B2 are arranged horizontally between
the second gate line G2 and the third gate line G3, the
pixel B1 is electrically connected to the third gate line G3
and the first data line D1, and the pixel B2 is electrically
connected to the third gate line G3 and the second data
line D2; the pixel R3 and the pixel R4 are arranged hor-
izontally between the third gate line G3 and the fourth
gate line G4, the pixel R3 is electrically connected to the
fourth gate line G4 and the first data line D1, and the pixel
R4 is electrically connected to the fourth gate line G4 and
the second data line D2; the pixel G3 and the pixel G4
are arranged horizontally between the fourth gate line
G4 and the fifth gate line G5, the pixel G3 is electrically
connected to the fifth gate line G5 and the first data line
D1, and the pixel G4 is electrically connected to the fifth
gate line G5 and the second data line D2; the pixel B3
and the pixel B4 are arranged horizontally between the
fifth gate line G5 and the sixth gate line G6, the pixel B3
is electrically connected to the sixth gate line G6 and the
firstdataline D1, and the pixel B4 is electrically connected
to the sixth gate line G6 and the second data line D2.
[0006] During the array substrate, which is constituted
by array substrate units, is incorporated into a panel, Chip
OnFilm (COF) is required. The number of COF is relative
to the number of the gate lines and data lines. The more
gatelines and datalines, the more COF isrequired, which
means more product cost. Therefore, how to design a
array substrate unit to reduce the number of the gate
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lines and the data lines and furtherreduce the COF quan-
tity in the liquid crystal manufacturing process has be-
come a technical problem in the prior art to be solved.

SUMMARY

[0007] Embodiments of the invention provide an array
substrate unit, an array substrate, a liquid crystal display
panel and a liquid crystal display device, so as to reduce
the number of COF used in the manufacturing process
of the liquid crystal panel.

[0008] An embodiment of the present invention is to
provide an array substrate, comprising a plurality of array
substrate units, each of which comprising: gate lines and
data lines extending along a first direction and a second
direction crossing with each other, respectively, in a
plane of a substrate, wherein,

[0009] each array substrate unit comprises four array
substrate sub-units which are arranged in the first direc-
tion and the second direction to form sub-unit rows and
sub-unit columns, and each of sub-unit rows and sub-
unit columns has two array substrate sub-units,

[0010] each array substrate sub-unit comprises three
pixels, and one data line and three gate lines which are
electrically connected to the three pixels, the three gate
lines comprising a first gate line, a second gate line and
a third gate line; and

[0011] thethree gatelines are shared by two array sub-
strate sub-units share in each sub-unit row, and the one
data line and one of the gate lines are shared by two
array substrate sub-units in each sub-unit column.
[0012] Another embodiment of the present invention
provides comprising a color filter substrate, the above
array substrate and liquid crystal interposed between the
color filter substrate and the array substrate.

[0013] Still another embodiment of the present inven-
tion provides a liquid crystal display device comprising a
backlight, a liquid crystal panel, and an integrated circuit
board that provides control signals to the liquid crystal
panel, the liquid crystal display panel comprising a color
filter substrate, the above array substrate and liquid crys-
tal interposed between the color filter substrate and the
array substrate.

[0014] The array substrate unit according to the em-
bodiments of the present invention includes five gate
lines and two data lines, which is reduced by one data
line when comparing with the array substrate unit in the
Dual Gate driving mode, and reduced by one gate line
when comparing with the array substrate unitin the Triple
Gate driving mode. Since each liquid crystal panel in-
cludes several hundreds of array substrate units, the
number of COF used in the manufacturing process of the
liquid crystal panel is reduced effectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Inorderto clearlyillustrate the technical solution
of the embodiments of the invention, the drawings of the
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embodiments will be briefly described in the following; it
is obvious that the described drawings are only related
to some embodiments of the invention and thus are not
limitative of the invention.

[0016] Figure 1 is structural diagram of an array sub-
strate unit in a Dual Gate driving mode in the prior art;
[0017] Figure 2 is structural diagram of an array sub-
strate unit in a Triple Gate driving mode in the prior art;
[0018] Figure 3a is a structural diagram of an array
substrate sub-unit according to an embodiment of the
invention;

[0019] Figure 3b is a structural diagram of an array
substrate unit according to an embodiment of the inven-
tion;

[0020] Figure 4 is a waveform of a driving signal sup-
plied by each gate line according to an embodiment of
the invention.

DETAILED DESCRIPTION

[0021] In order to make objects, technical details and
advantages of the embodiments of the invention appar-
ent, the technical solutions of the embodiment will be
described in a clearly and fully understandable way in
connection with the drawings related to the embodiments
of the invention. It is obvious that the described embod-
iments are just a part but not all of the embodiments of
the invention. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be
within the scope of the invention.

[0022] In order to reduce the COF number required in
the liquid crystal panel manufacturing process, embodi-
ments of the invention provide an array substrate unit,
an array substrate, a liquid crystal panel and a liquid crys-
tal display device.

[0023] According to an embodiment of the present in-
vention, an array substrate unit includes four array sub-
strate sub-units, and these array substrate sub-units are
symmetric in pair-wise manner in a horizontal direction
and a vertical direction. Each array substrate sub-unit
includes three pixels, respectively, a pixel R, a pixel G,
and a pixel B, and one data line and three gate lines
electrically connected to the three pixels. The three gate
lines are a gate line G1, a gate line G2 and a gate line
G3. Two array substrate sub-units arranged in the hori-
zontal direction share the three gate lines, and two array
substrate sub-units arranged in the vertical direction
share the one data base line and one of the gate lines.
[0024] For example, the four array substrate sub-units
are arranged in the horizontal direction and the vertical
direction to form sub-unit rows and sub-unit columns, and
each sub-unit row and each sub-unit column includes
two array substrate sub-units.

[0025] For example, each array substrate sub-unit in-
cludes three pixels, and one data line and three gate lines
which are electrically connected to the three pixels, and
the three gate lines includes a first gate line, a second
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gate line and a third gate line. The three gate lines are
shared by two array substrate sub-units in each sub-unit
row, and the one data line and one of the gate lines are
shared by two array substrate sub-units in each sub-unit
column.

[0026] In one example, within each array substrate
sub-unit, the first gate line, the three pixels, the second
gate line and the third gate line are arranged sequentially
in the second direction; within each array substrate unit,
the first sub-unit row and the second sub-unit row are
arranged sequentially in the second direction, the third
gate line for the first sub-unit row and the first gate line
for the second sub-unit row are the same gate line. For
example, in each array substrate sub-unit, the three pix-
els are arranged in the first direction.

[0027] For example, Figure 3a is a structural diagram
of an array substrate sub-unit. In each array substrate
sub-unit, a pixel R is electrically connected to a gate line
G1, a gate line G3 and a data line through a first TFT 38
and a second TFT 39. For example, the gate electrode
of the first TFT 38 is connected to the gate line G3, the
drain electrode of the first TFT 38 is connected to the
gate line G1, the source electrode of the first TFT 38 is
connected to the gate electrode of the second TFT 39,
the drain electrode of the second TFT 39 is connected
to the data line, the source electrode of the second TFT
39 is connected to the pixel R. A pixel G is electrically
connected to the gate line G2, the gate line G3 and the
data line through a third TFT 310 and a fourth TFT 311.
For example, the gate electrode of the third TFT 310 is
connected to the gate line G3, the drain electrode of the
third TFT 310 is connected to the gate line G2, the source
electrode of the third TFT 310 is connected to the gate
electrode of the fourth TFT 311, the drain electrode of
the fourth TFT 311 is connected to the data line, the
source electrode of the fourth TFT 311 is connected to
the pixel G. A pixel B is electrically connected to the gate
line G1 and the data line through a fifth TFT 312. For
example, the gate electrode of the fifth TFT 312 is con-
nected to the gate line G1, and the drain electrode of the
fifth TFT 312 is connected to the data line, and the source
electrode of the fifth TFT 312 is connected to the pixel B.
[0028] Asforan array substrate unit constituted by four
array substrate sub-units, the two array substrate sub-
units sequentially arranged in the horizontal direction
share three gate lines, and the two array substrate sub-
units arranged in the vertical direction share a single data
line. In the vertical direction, the first gate line in a lower
array substrate sub-unitand the last gate lineinthe upper
array substrate sub-unit are the same gate line. For con-
venience of description, the three gate lines connected
to the two array substrate sub-units (in the upper side in
Figure 3b) sequentially arranged in the horizontal direc-
tion are represented as afirst gate line 31, a second gate
line 32, a third gate line 33; the three gate lines connected
to the other two array substrate sub-units (in the lower
side in Figure 3b) sequentially arranged in the horizontal
direction are represented as the third gate line 33, a fourth
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gate line 34, a fifth gate line 35. That is to say, the two
array substrate sub-units (in the upper side in Figure 3b)
sequentially arranged in the horizontal direction share
the first gate line, the second gate line, and the third gate
line; the other two array substrate sub-units (in the lower
side in Figure 3b) sequentially arranged in the horizontal
direction share the third gate line, the fourth gate line,
and the fifth gate line, as illustrated in Figure 3b.

[0029] The array substrate unit includes the first gate
line 31, the second gate line 32, a third gate line 33, the
fourth gate line 34 and the fifth grid lines 35 which extend
in the horizontal direction, and a first data line 36 and a
second data line 37 which extend in the vertical direction;
a pixel R1, a pixel G1, a pixel B1, a pixel R2, a pixel G2,
a pixel B2 provided between the first gate line 31 and the
second gate line 32 in this order; a pixel R3, a pixel G3,
a pixel B3, a pixel R4, a pixel G4, a pixel B4 provided
between the third gate line 33 and the fourth gate line
34. Each gate line is used to supply driving signals, and
each data line is used to supply voltage signals the po-
larities of which are reversed continuously.

[0030] For example, the pixel R1 is electrically con-
nected to the first gate line 31, the third gate line 33 and
the first data line 36; the pixel G1 is electrically connected
to the second gate line 32, the third gate line 33 and the
first data line 36; the pixel B1 is electrically connected to
the first gate line 31 and the first data line 36; the pixel
R2 is electrically connected to the first gate line 31, the
third gate line 33 and the second data line 37; the pixel
G2 is electrically connected to the second a gate line 32,
the third gate line 33 and the second data line 37; the
pixel B2 is electrically connected to the first gate line 31
and the second data line 37; the pixel R3 is electrically
connected to the third gate line 33, the fifth gate line 35
and the first data line 36; the pixel G3 is electrically con-
nected to the fourth gate line 34, the fifth gate line 35 and
the first data line 36; the pixel B3 is electrically connected
to the third gate line 33 and the first data line 36; the pixel
R4 is electrically connected to the third gate line 33, the
fifth gate line 35 and the second data line 37; the pixel
G4 is electrically connected to the fourth gate line 34, the
fifth gate line 35 and the second data line 37; the pixel
B4 is electrically connected to the third pixel gate line 33
and the second data line 37.

[0031] The pixel R1, the pixel G1, the pixel B1, and the
gate lines and the data line connected to each pixel con-
stitute a first array substrate sub-unit, i.e. the pixel R1,
the pixel G1, the pixel B1, the first gate line 31, the second
gate line 32, the third gate line 33 and the first data line
36 constitute the first array substrate sub-unit, the pixel
R2, the pixel G2, the pixel B2, and the gate lines and the
data line connected to each pixel constitute a second
array substrate sub-unit, i.e., the pixel R2 , the pixel G2,
the pixel B2, and the first gate line pixel 31, the second
gate line 32, the third gate line 33 and the second data
line 37 constitute the second array substrate sub-unit.
The second array substrate sub-unit and the first array
substrate sub-unit share the three gate lines, i.e., the first
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gate line 31, the second gate line 32 and the third gate
line 33. The pixel R3, the pixel G3, the pixel B3 and the
gate lines and the data line connected to each pixel con-
stitute a third array substrate sub-unit, i.e., the pixels R3,
the pixel G3, the pixel B3, the third gate line 33, the fourth
gate line 34, the fifth gate line 35 and the first data line
36 constitute the third array substrate sub-unit. The third
array substrate sub-unit and the first array substrate sub-
unit share the first data line 36 and the third gate line 33.
The pixel R4, the pixel G4, the pixel B4 pixel and the gate
lines and the data line connected to each pixel constitute
a fourth array substrate sub-unit, i.e., the pixel R4, the
pixel G4, the pixel B4, the third gate line 33, the fourth
gate line 34, the fifth gate line 35 and the second data
line 37 constitute the fourth array substrate sub-unit. The
fourth array substrate sub-unit and the third array sub-
strate sub-unit share three gate lines, i.e., the third gate
line 33, the fourth gate line 34 and the fifth gate line 35;
the fourth array substrate sub-unit and the second array
substrate sub-unit share the second data line 37 and the
third gate line 33. In each array substrate sub-unit, each
pixel is electrically connected to the corresponding gate
line and data line through switches and the switches in-
clude but not limited to thin film transistor (TFT).

[0032] In one example, if each pixel is connected to
the corresponding gate line and data line through the
TFT, as illustrated in Figure 3, the specific structure can
be as follows: in the first array substrate sub-unit, the
pixel R1 is electrically connected to the first gate line 31,
the third gate line 33 and the first data line 36 through
the first TFT 38 and the second TFT 39. For example,
the gate electrode of the first TFT 38 is connected to the
third gate line 33, the drain electrode of the first TFT 38
is connected to the first gate line 31, the source electrode
of the first TFT 38 is connected to the gate electrode of
the second TFT 39, the drain electrode of the second
TFT 39 is connected to the first data line, the source
electrode of the second TFT 39 is connected to the pixel
R1. The pixel G1 is electrically connected to the second
gate line 32, the third gate line 33 and the first data line
36 through the third TFT 310 and the fourth TFT 311. For
example, the gate electrode of the third TFT 310 is con-
nected to the third gate line 33, the drain electrode of the
third TFT 310 is connected to the second gate line 32, a
source electrode of the third TFT 310 is connected to a
gate electrode of the fourth TFT 311, the drain electrode
of the fourth TFT 311 is connected to the first data line,
the source electrode of the fourth TFT 311 is connected
to the pixel G1. The pixel B1 is electrically connected to
the first gate line 31 and the first data line through a fifth
TFT 312. For example, the gate electrode of the fifth TFT
312 is connected to the first gate line 31, the drain elec-
trode of the fifth TFT 312 is connected to the first data
line, and the source electrode of the fifth TFT 312 is con-
nected to the pixel B1.

[0033] Inthe second array substrate sub-unit, the pixel
R2 is electrically connected to the first gate line 31, the
third gate line 33 and the second data line through the
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first TFT 38 and the second TFT 39. For example, the
gate electrode of the first TFT 38 is connected to the third
gate line 33, the drain electrode of the first TFT 38 is
connected to the first gate line 31, the source electrode
of the first TFT 38 is connected to the gate electrode of
the second TFT 39, the drain electrode of the second
TFT 39 is connected to the second data line, and the
source electrode of the second TFT 39 is connected to
the pixel R2. The pixel G2 is electrically connected to the
second gate line 32, the third gate line 33 and the second
data line through the third TFT 310 and the fourth TFT
311. Forexample, the gate electrode of the third TFT 310
is connected to the third gate line 33, the drain electrode
of the third TFT 310 is connected to the second gate line
32, the source electrode of the third TFT 310is connected
to the gate electrode of the fourth TFT 311, the drain
electrode of the fourth TFT 311 is connected to the sec-
ond data line, the source electrode of the fourth TFT 311
is connected to the pixel G2. The pixel B2 is electrically
connected to the first gate line 31 and the second data
line through a fifth TFT 312. For example, the gate elec-
trode of the fifth TFT 312 is connected to the first gate
line 31, the drain electrode of the fifth TFT 312 is con-
nected to the second data line, and the source electrode
of the fifth TFT 312 is connected to the pixel B2.

[0034] In the third array substrate sub-unit, the pixel
R3 is electrically connected to the third gate line 31, the
fifth gate line 35 and the first data line through the first
TFT 38 and the second TFT 39. For example, the gate
electrode of the first TFT 38 is connected to the fifth gate
line 35, the drain electrode of the first TFT 38 is connected
to the third gate line 33, the source electrode of the first
TFT 38 is connected to a gate electrode of the second
TFT 39, the drain electrode of the second TFT 39 is con-
nected to the first data line, and the source electrode of
the second TFT 39is connected to the pixel R3. The pixel
G3 is electrically connected to the fourth gate line 34, the
fifth gate line 35 and the first data line 36 through the
third TFT 310 and the fourth TFT 311. For example, the
gate electrode of the third TFT 310 is connected to the
fifth gate line 35, the drain electrode of the third TFT 310
is connected to the fourth gate line 34, the source elec-
trode of the third TFT 310 is connected to the gate elec-
trode of the fourth TFT 311, the drain electrode of the
fourth TFT 311 is connected to the first data line 36, and
the source electrode of the fourth TFT 311 is connected
to the pixel G3. The pixel B3 is electrically connected to
the third gate line 33 and the first data line 36 through a
fifth TFT 312. For example, the gate electrode of the fifth
TFT 312 is connected to the third gate line 33, the drain
electrode of the fifth TFT 312 is connected to the first
data line 36, and the source electrode of the fifth TFT
312 is connected to the pixel B3.

[0035] In the fourth array substrate sub-unit, the pixel
R4 is electrically connected to the third gate line 31, the
fifth gate line 35 and the second data line 37 through the
first TFT 38 and the second TFT 39. For example, the
gate electrode of the first TFT 38 is connected to the fifth



9 EP 2 690 491 A1 10

gate line 35, the drain electrode of the first TFT 38 is
connected to the third gate line 33, the source electrode
of the first TFT 38 is connected to a gate electrode of the
second TFT 39, the drain electrode of the second TFT
39is connected to the second dataline 37, and the source
electrode of the second TFT 39 is connected to the pixel
R4. The pixel G4 is electrically connected to the fourth
gate line 34, the fifth gate line 35 and the second data
line 37 through the third TFT 310 and the fourth TFT 311.
For example, the gate electrode of the third TFT 310 is
connected to the fifth gate line 35, the drain electrode of
the third TFT 310is connected to the fourth gate line 34,
the source electrode of the third TFT 310 is connected
to the gate electrode of the fourth TFT 311, the drain
electrode of the fourth TFT 311 is connected to the sec-
ond data line 37, and the source electrode of the fourth
TFT 311 is connected to the pixel G4. The pixel B4 is
electrically connected to the third gate line 33 and the
second data line 37 through afifth TFT 312. Forexample,
the gate electrode of the fifth TFT 312 is connected to
the third gate line 33, the drain electrode of the fifth TFT
312 is connected to the second data line 37, and the
source electrode of the fifth TFT 312 is connected to the
pixel B4.

[0036] Figure 4 illustrates a waveform of driving signals
supplied by various gate lines according to an embodi-
ment of the invention. Upon the time 1 being reached,
the first gate line 31 and the third gate line 33 are in a
high level, the rest of the gate lines are in a low level, so
that the first data line 36 charges the pixel R1 and the
pixel B1, and the second data line 37 charges the pixel
R2 and the pixel B2. Assuming a voltage required by the
pixel R1 is 8V, and a voltage required by the pixel B1 is
16V, at the time 1, charging on the pixel B1 is a pre-
charge, and for the next time of charging on the pixel B1,
it can be started from 8V. Similarly, atthe time 1, charging
on the pixel B2 is a pre-charge, and for the next time of
charging on the pixel B2, it can be started from 8V. At
the time 2, the second gate line 32 and the third gate line
33 is in a high level, the first data line 36 charges the
pixel G1, the second data line 37 charges the pixel G2.
At time 3, the first gate line 31 is in a high level, the first
data line 36 charges the pixel B1, the second data line
37 charges the pixel B2, and so on. The gate lines control
the data lines according to the received driving signals
to charge each pixel at the time 4, the time 5, the time 6,
the time 7 and the time 8.

[0037] The structure of the array substrate unit is de-
scribed with the first gate line, the second gate line, the
third gate line, the fourth gate line and the fifth gate line
as above. However, the structure for each array substrate
sub-unit in the array substrate unit is the same. Actually,
each array substrate sub-unit includes three gate lines,
and the third gate line and the first gate line between two
sub-unit rows adjacent in the vertical direction are the
same gate line (shared). That is, the above first to fifth
gate lines may be referred as the first gate line for the
first sub-unit row, the second gate line for the first sub-
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unit row, the third gate line for the first sub-unit row (or
thefirst gate line for the second sub-unit row), the second
gate line for the second sub-unit row and the third gate
line for the second sub-unit row.

[0038] The above horizontal direction and the vertical
direction are two directions perpendicular to each other
in a plane of the array substrate, respectively. However,
the array substrate according to the present embodiment
is not limited to two directions perpendicular to each oth-
er, but may be crossing with each other in any other an-
gles.

[0039] For example, a predetermined number of array
substrate units according to the embodiments of the in-
vention can constitute an array substrate, and the array
substrate can be used to constitute a liquid crystal panel
in which liquid crystal is interposed between the array
substrate and a color filter substrate. Further, the liquid
crystal panel, together with a backlight and an integrated
circuit board for supplying control signals to the liquid
crystal panel, can be used to constitute a liquid crystal
display device. Inthe above devices, exceptthatthe array
substrate adopts the array substrate according to the em-
bodiments of the invention, other structures can be the
same as those in the prior art, which will not be described
in detail herein.

[0040] Further, a plurality of array substrate units ac-
cording to the embodiments of the presentinvention can
be arranged in a matrix in an array substrate. In the ver-
tical direction, the last third gate line in the previous array
substrate unit and the foremost first gate line in the next
array substrate unit can be the same gate line.

[0041] Embodiments of the present invention provide
an array substrate unit, an array substrate, a liquid crystal
display panel and a liquid crystal display device. Each
array substrate unit includes four array substrate sub-
units, and these array substrate sub-units are symmetric
in pair-wise mannerin a horizontal direction and a vertical
direction. Each array substrate sub-unit includes three
pixels, and one data lines and three gate lines electrically
connected to the three pixels. Two array substrate sub-
units arranged in the horizontal direction share the three
gate lines, and two array substrate sub-units arranged in
the vertical direction share the one data base line and
one of the gate lines. Therefore, the array substrate unit
according to the embodiments of the present invention
includes five gate lines and two data lines, which is re-
duced by one data line when comparing with the array
substrate unitin the Dual Gate driving mode, and reduced
by one gate line when comparing with the array substrate
unit in the Triple Gate driving mode. Since each liquid
crystal panel includes several hundreds of array sub-
strate units, the number of COF used in the manufactur-
ing process of the liquid crystal panel can be reduced
effectively.

[0042] The foregoing are merely exemplary embodi-
ments of the invention, but are not used to limit the pro-
tection scope of the invention. The protection scope of
the invention shall be defined by the attached claims.
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Claims

An array substrate, comprising a plurality of array
substrate units, each of which comprising: gate lines
and data lines extending along a first direction and
a second direction crossing with each other, respec-
tively, in a plane of a substrate, wherein,

each array substrate unit comprises four array sub-
strate sub-units which are arranged in the first direc-
tion and the second direction to form sub-unit rows
and sub-unit columns, and each of sub-unit rows and
sub-unit columns has two array substrate sub-units,
each array substrate sub-unit comprises three pix-
els, and one data line and three gate lines which are
electrically connected to the three pixels, the three
gate lines comprising a first gate line, a second gate
line and a third gate line; and

the three gate lines are shared by two array substrate
sub-units in each sub-unit row, and the one data line
and one of the gate lines are shared by two array
substrate sub-units in each sub-unit column.

The array substrate according to claim 1, wherein,
within each array substrate sub-unit, the first gate
line, the three pixels, the second gate line and the
third gate line are arranged sequentially in the sec-
ond direction;

within each array substrate unit, the first sub-unit row
and the second sub-unit row are arranged sequen-
tially in the second direction, the third gate line for
the first sub-unit row and the first gate line for the
second sub-unit row are the same gate line.

The array substrate according to claim 1 or 2, where-
in, within each array substrate sub-unit, the three
pixels are arranged in the first direction.

The array substrate according to any one of claims
1-3, wherein, within each array substrate sub-unit,
each pixel is electrically connected to a correspond-
ing gate line and a corresponding data line, respec-
tively, through a switch.

The array substrate according to claim 4, wherein
the switch is a thin-film transistor (TFT).

The array substrate according to claim 5, wherein
the three pixels are a first pixel, a second pixel and
a third pixel, respectively; and

within each array substrate sub-unit, the first pixel is
electrically connected to the first gate line, the third
gate line and the data line through a first TFT and a
second TFT, respectively, a gate electrode of the
first TFT is connected to the third gate line, a drain
electrode of the first TFT is connected to the first
gate line, a source electrode of the first TFT is con-
nected to a gate electrode of the second TFT, adrain
electrode of the second TFT is connected to the data
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line, a source electrode of the second TFT is con-
nected to the first pixel;

the second pixel is electrically connected to the sec-
ond gate line, the third gate line and the data line
through a third TFT and a fourth TFT, respectively,
a gate electrode of the third TFT is connected to the
third gate line, a drain electrode of the third TFT is
connected to the second gate line, a source elec-
trode of the third TFT is connected to a gate electrode
of the fourth TFT, a drain electrode of the fourth TFT
is connected to the data line, a source electrode of
the fourth TFT is connected to the second pixel;
the third pixel is electrically connected to the first
gate line and the data line through a fifth TFT, a gate
electrode of the fifth TFT is connected to the first
gate line, a drain electrode of the fifth TFT is con-
nected to the data line, and a source electrode of the
fifth TFT is connected to the third pixel.

The array substrate according to any one of claims
1-6, wherein a plurality of the array substrate units
are arranged in a matrix, and in the second direction,
the last third gate line in a previous array substrate
unit and the foremost first gate line in a next array
substrate unit are the same gate line.

The array substrate according to any one of claims
1-7, wherein the first direction and the second direc-
tion are perpendicular to each other.

The array substrate according to any one of claims
1-8, wherein the gate lines are configured to supply
driving signals, and the data line is configured to volt-
age signals polarities of which are reversed contin-
uously.

Aliquid crystal display panel, comprising a color filter
substrate, an array substrate and liquid crystal inter-
posed between the colorfilter substrate and the array
substrate, wherein the array substrate is an array
substrate according to any one of claims 1-9.

A liquid crystal display device, comprising a back-
light, a liquid crystal panel, and a integrated circuit
board that provides control signals to the liquid crys-
tal panel, the liquid crystal display panel comprising
a color filter substrate, an array substrate and liquid
crystal interposed between the color filter substrate
and the array substrate, wherein the array substrate
is an array substrate according to any one of claims
1-9.
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