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(57) ABSTRACT

An array substrate comprises a first substrate and a plurality
of gate lines and a plurality of the data lines provided on the
first substrate, the plurality of gate lines and the plurality of
the data lines define a plurality of pixel units arranged into a
matrix form. Each of the plurality of pixel units comprising:
a first electrode having slits, comprising two or more regions
where the slits have the different tilt degrees; a second elec-
trode; and a thin film transistor switch, wherein the first
electrode and the second electrode are used to form a hori-
zontal electric field for driving liquid crystal molecules, the
gate line and the thin film transistor switch are arranged
between each two regions of the first electrode, and the thin
film transistor switch is controlled by the gate line to operate
each region of the first electrode.
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ARRAY SUBSTRATE, LIQUID CRYSTAL
PANEL AND LIQUID CRYSTAL DISPLAY

BACKGROUND

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

[0002] Liquid crystal displays (LCDs) are currently com-
mon flat panel displays, and thin film transistor liquid crystal
displays (TFT-LCDs) are the main kind of LCDs. According
to the driving method, LCDs can be classified into Twisted
Nematic (TN) type, In-Plane Switching (IPS) type, Fringe
Field Switching (FFS) type and so on.

[0003] InIPS typeand FFS type LCDs, afirst electrode and
a second electrode for forming a driving electric field (that is,
apixel electrode and a common electrode) are both formed on
an array substrate. The difference lies in that the first electrode
and the second electrode in the array substrate of the IPS type
LCD are formed in the same layer, and the first electrode and
the second electrode in the array substrate of the FFS type
LCD are formed in the different layers. In general, a pattern of
each first electrode has a plurality of slits, or may be called as
a slit-shaped pattern having a plurality of elongated slits. In
order to provide the wide view angle LCD, two-domain
region design is generally adopted. In the two-domain region
design, the first electrode has two regions, in one of which the
tilt angle of slits is different from that of slits in the other
regions, forming two domains. In each of the two regions,
slits are tilted at a predetermined angle in the plane of the
array substrate and the tilted angle of slits of the two regions
are different from each other, and thus, the direction of the
electric field formed by the first electrode and the second
electrode in one of the two regions is different from that of the
electric field formed by the first electrode and the second
electrode in the other region so as to make liquid crystal
molecules in the two regions to oriented to the different direc-
tion, and as a result, the optical complementary can be
achieved between the two regions, and the wide view angle
can be obtained.

[0004] FIG. 1 shows a top structural schematic view of a
conventional FFS type array substrate, wherein gate lines 2
and data lines 3 are provided on a first substrate 1, and the data
line 3 and the gate lines 2 cross each other, defining a plurality
of pixel units arranged in a matrix form, and each of the pixel
units comprises a first electrode 4 having slits, a second elec-
trode 5, and a TFT switch. The second electrodes 5 are formed
in the same layer as the gate lines 2, and are connected with
each other via common electrode lines 6, for example, by
using bridge lines and via holes. FIG. 1 does not show all of
the common electrode lines 6 for connecting the second elec-
trodes 5. The TFT switches are respectively connected with
the gate lines 2, the data lines 3 and the first electrodes 4 with
the gate electrodes, the source electrodes 8 and the drain
electrodes 9. As shown, a part of the gate line 2 is used as the
gate electrode for each TFT switch. Each of the first elec-
trodes 4 corresponds to one pixel unit, and the pattern thereof
has slits, and the slits are obliquely and mirror-symmetrically
arranged by taking a midline of the pixel unit as a symmetry
axis. For each pixel unit, the gate line 2 and the data line 3
cooperate to supply signal voltage to the first electrode 4
through the TFT switch, the common electrode line 6 supplies
a common voltage to the second electrode 5, and the signal
voltage and the common voltage are used to form a driving
electric field for driving the liquid crystal molecules to orient
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to a direction, so that light can be selectively transmitted
through a liquid crystal panel and an image can be displayed.

SUMMARY

[0005] Anembodimentofthe present invention provides an
array substrate, comprising: a first substrate; and a plurality of
gate lines and a plurality of the data lines provided on the first
substrate, wherein the plurality of gate lines and the plurality
of the data lines cross each other to define a plurality of pixel
units arranged into a matrix form, and each of the plurality of
pixel units comprises: a first electrode comprising two or
more regions which have slits at different tilt degrees from
each other; a second electrode; and a thin film transistor
(TFT) switch, wherein in each pixel unit, the first electrode
and the second electrode form a horizontal electric field for
driving in operation, the gate line for the pixel unit and the thin
film transistor switch are arranged between regions of the first
electrode, and the thin film transistor switch is controlled by
the gate line to operate each region of the first electrode.

[0006] An embodiment of the present invention provides a
liquid crystal panel, comprising an array substrate according
to any of embodiments of the present invention, a color filter
substrate facing the array substrate, and a liquid crystal layer
between the array substrate and the color filter substrate,
wherein the color filter substrate comprises a second substrate
and, on the second substrate, color filters and a black matrix
which are formed.

[0007] An embodiment of the present invention provides a
liquid crystal display, comprising an external frame, a driving
device and the liquid crystal panel according to any of
embodiments of the present invention.

[0008] Further scope of applicability of the present inven-
tion will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from the following detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present invention will become more fully
understood from the detailed description given hereinafter
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention and wherein:

[0010] FIG. 1 is a top structural schematic view of a con-
ventional FFS type array substrate;

[0011] FIG. 2 is a top structural schematic view of a pixel
unit in the conventional array substrate;

[0012] FIG. 3 isadisplay effect schematic view of the pixel
unit in the conventional array substrate;

[0013] FIG. 4A is a top partial structural schematic view of
an array substrate according to a first embodiment of the
present invention;

[0014] FIG. 4B is a enlarged structural schematic view of a
circle in FIG. 4A

[0015] FIG. Sisatop partial structural schematic view of an
array substrate according to a second embodiment of the
present invention;
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[0016] FIG. 6A is a top partial structural schematic view of
an array substrate according to a third embodiment of the
present invention;

[0017] FIG. 6B is a enlarged structural schematic view of a
circle in FIG. 6A;

[0018] FIG.7isatoppartial structural schematic view of an
array substrate according to a fourth embodiment of the
present invention;

[0019] FIG. 8isatoppartial structural schematic view of an
array substrate according to a fifth embodiment of the present
invention; and

[0020] FIG.9is a top partial structural schematic view of a
color filter substrate according to a sixth embodiment of the
present embodiment.

DETAILED DESCRIPTION

[0021] Embodiment of the invention being thus described,
it will be obvious that the same may be varied in many ways.
Such variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifications as
would be obvious to those skilled in the art are intended to be
included within the scope of the following claims.

[0022] The inventors have found that when displaying an
image, the array substrate as shown in FIG. 1 has the follow-
ing disadvantages. As shown in FIG. 2, at the midline of each
pixel unit, the tilted slits positioned on both sides thereof
intersects, so the irregular slit pattern is formed around the
midline of the pixel unit, and as a result, when an image is
displayed, an accurate electric field for making liquid crystal
molecules 1o orient cannot be formed at or around the midline
of the pixel unit, and the liquid crystal molecules got out of
control and the alignment of the liquid crystal molecules are
disordered so that a dark spot may be formed in the pixel unit
as shown in FIG. 3. Therefore, a LCD configured as shown in
FIG. 1 has degraded display quality.

First Embodiment

[0023] FIG.4A is a top partial structural schematic view of
an array substrate according to a first embodiment of the
present invention, and this top view do not show insulation
layers for simplicity. The array substrate comprises a first
substrate 1 and gate lines 2 and data lines 3 arranged on the
first substrate 1. The data lines 3 and the gate lines 2 cross each
other to define a plurality of pixel units arranged into a matrix
form, and each of the plurality of pixel units comprises a first
electrode 4 having slits, a second electrode 5, and a TFT
switch, and the first electrode 4 and the second electrode 5 are
used to form an electric field for driving liquid crystal mol-
ecules. Further, the array substrate may comprise common
electrode lines 6 for connecting the second electrodes 5 which
works as a common electrode. In each of the pixel units, the
first electrode 4 having slits comprises a first region 41 and a
second region 42; the gate line 2 and the TFT switch are
arranged between the first region 41 and the second region 42
of the first electrode 4; the TFT switch comprises a gate
electrode, a source electrode 8 and a drain electrode 9, and
here the gate electrode is connected with the gate line 2 or a
part of the gate line 2, the source electrode 8 is connected with
the data line 3, the drain electrode 9 is respectively connected
with the first region 41 and the second region 42. In the
present embodiment, a part of the gate line 2 is used as the
gate electrode; however, in another example, a portion pro-
truding from the gate line 2 may be used as the gate electrode.
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The array substrate having the above mentioned structure
may be of IPS type or FFS type; in the present embodiment,
the FES type is taken as a example for explaining, the second
electrode 5 and the first electrode 4 are arranged in the differ-
ent layers, and the second electrode 5 is disposed closer to the
first substrate 1 than the first electrode 4 so as to form the FFS
type array substrate. The second electrode 5 may be arranged
in the same layer as the gate line 2 or the data line 3, or the first
electrode 4 is disposed more closer to the first substrate 1 than
the second electrode 5 as long as the second electrode 5 and
the first electrode 4 are formed in the different layers. The
second electrode 5 may be divided into two regions to respec-
tively correspond to those of the first electrode 4; or the
second electrode 5 may have one regions forming below the
two regions 41 and 42 of the first electrodes 4.

[0024] Among conductive structures of the array substrate,
such as the gate lines 2, the data lines 3, the common electrode
lines 6, the first electrodes 4 having slits, the second elec-
trodes 5 and the TFT switches, two or more are required to
connect to each other by being arranged in the same layer or
by using via holes, and with regard to these conductive struc-
tures that need not to be connected with each other may be
insulated from each other by forming gaps in the same layer
as thereof or by arranging insulation layers.

[0025] The present embodiment provides a typical struc-
ture, wherein the first electrodes 4 have slits, and each of first
electrodes 4 corresponds to one pixel unit. The second elec-
trode 5 has a plate-shaped pattern corresponding to one pixel
unit, and a plurality of the second electrode 5 are arranged into
amatrix on the first substrate 1 and connected with each other
with common electrode lines 6. The second electrode 5 may
be formed directly on the first substrate 1 in an individual
patterning process or together with the gate lines 2. The
material of the first electrode 4 and the second electrode 5 can
be a transparent conductive material, such as indium tin oxide
(ITO) or indium zinc oxide (IZO). The common electrode
lines 6 can be formed in the same layer as the gate lines 2, in
which case the common electrode lines 6 can be connected
with each other by using bridge via holes formed in a gate
insulation layers covering the gate lines 2. Alternatively, the
common electrode lines 6 may be formed in the same layer as
the data lines 3 and connected with the second electrodes 5 by
via holes, or may be arranged in the same layer as the second
electrodes 5 to connect the second electrodes 5 together. The
data lines 3 and an active layer, the source electrode 8 and the
drain electrode 9 of each TFT switch are formed above the
gate insulation layer and then are covered and protected by a
passivation layer. The first electrodes 4 are formed above the
passivation layer and are each connected with the drain elec-
trodes 9 by using via holes 11 formed in the passivation layer.
[0026] In the present embodiment, the gate line 2 and the
TFT switch are arranged between each two regions of the first
electrode 4 in each pixel unit but not between the adjacent two
first electrodes 4 of different pixel units, thus dividing the first
electrode 4 into the first region 41 and the second region 42,
and the drain electrode 9 of the TFT switch is respectively
connected with the first region 41 and the second region 42, as
shown in FIG. 4B which is a enlarged structural schematic
view of a circle in the FIG. 4A.

[0027] The above embodiment is especially adapted to the
two-domain region design. In the two-domain region design
as shown in FIG. 1, the two regions of the first electrode are
connected with each other and formed into one integral body;
however, in the two-domain region design of the present
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embodiment, the first electrode 4 comprises the first region 41
and the second region 42, and the two individual regions 41
and 42 are not connected with each other directly, and slits of
the first region 41 and slits of the second region 42 are mirror-
symmetrically arranged by taking the gate line 2 as a symme-
try axis, and the angle between the slits of the first region 41
and the gate line 2 and the angle between the slits of the
second region 42 and the gate line 2 are both larger than 0
degree and smaller than 90 degree.

[0028] In atwo-domain region design where the first elec-
trode of each pixel unit is divided into two regions, with the
above mentioned embodiment, the gate line and the TFT
switch are used to separate the two regions in each pixel unit
so as to avoid occurring of a dark spot in the pixel unit due to
liquid crystal molecules out of control at a boundary of the
two regions having the different slit directions, and therefore
the display quality is improved. The gate lines and the TFT
switches of the array substrate are generally shaded by ablack
matrix from light, thus with the gate line and the TFT switch
directly separating and connecting the two regions of the first
electrode, not only the inverse influence on the display effect
due to an additional pattern for connecting the two regions
can be avoided, but also it is unnecessary to form an additional
pattern in manufacturing, and further, the aperture ratio of the
pixel unit of the array substrate is not influenced.

Second Embodiment

[0029] FIG.5isatoppartial structural schematic view of an
array substrate according to a second embodiment of the
present invention. The difference between the present
embodiment and the first embodiment lies in that the first
electrode 4 of each pixel unit can comprise more than two
individual regions, and for example, the first electrode 4 may
comprises four individual regions. The four regions are
referred to as a first region 41, a second region 42, a third
region 43 and a fourth region 44, as shown in FIG. 5, and a
gate line 2 is respectively connected with each region of the
first electrode 4 by a drain electrode 9 of a TFT switch. More
specifically, the pattern of the drain electrode 9 are designed
to have four branches for connecting each region of the first
electrode 4 as shown in FIG. 5; in another example, two or
four TFT switches may be provided to make the drain elec-
trodes 9 thereof to connect respective regions of the first
electrode. The number of the TFT switch may be determined
according to the aperture ratio of the pixel unit, a driving
current required by each region of the first electrode 4 and so
on.

[0030] With the array substrate having the above men-
tioned structure, the gate line and the TFT switch are used to
separate and connect the regions of the first electrode in each
pixel unit, so that all regions of the first electrode in each pixel
unit are maintained the at same potential level, and an addi-
tional pattern is not necessary for connecting each region, and
thug, the influence on the display effect can he avoided.
[0031] Based on the above analysis, the array substrate
according to embodiments of the present invention satisfy the
following structural features: the first electrode having slits
comprises two or more individual regions; the gate line and
the TFT switch are provided between regions of the first
electrode, or provided between two regions of the first elec-
trode arranged along one direction. Each TFT switch com-
prises the gate electrode, the source electrode and the drain
electrode, the gate electrode is connected with one gate line,
the source electrode is connected with one data line, and the
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drain electrode is respectively connected with regions of the
first electrode. The number, the size and symmetrical rela-
tionship of the regions are not limited.

[0032] The array substrate according to the embodiments
of the present invention can be applied to an IPS type array
substrate, in which the second electrode and the first electrode
are formed in the same layer, the second electrode has slits
and comprises two or more individual regions. slits of each
region of the second electrode are provided to intersect slits of
the corresponding region of the first electrode. By taking the
second electrode having two regions as an example, the two
regions can be referred to as a fifth region and a sixth region,
slits of the fifth region are provided to intersect slits of the first
region, and slits of the sixth region are provided to intersect
slits of the second region so that the horizontal electric field
may be formed over the array substrate. The common elec-
trode lines may be formed in the layer in which the data lines,
the gate lines or the first electrodes are formed, and connect
the second electrodes directly or via hole connection struc-
ture. Slits of the first electrode and the second electrode may
be mirror-symmetrically arranged to form a certain angle by
taking the gate line as a symmetry axis. With the above
mentioned embodiment, each region of the first electrode can
be separated and connected, so the aperture ratio of each pixel
unit is not influenced and the display quality can be improved.

Third Embodiment

[0033] FIG. 6A is a top partial structural schematic view of
an array substrate according to a third embodiment of the
present invention. The present embodiment may be config-
ured on the basis of each of the previous embodiments; the
edges the first region 41 and the second region 42 of each first
electrode 4, which are adjacent to the corresponding gate line
2, are oblique, and these oblique edges are respectively par-
allel to slits of the respective regions. FIG. 6B is an enlarged
structural schematic view of a circle in FIG. 6A.

[0034] Inorderto match the shape of the first electrode 4 of
the pixel unit, the shape of the gate line 2 positioned between
the first region 41 and the second region 42 is preferably in a
triangle, and the shape of the triangle matches the oblique
edges of the regions, that is, edges of the triangle are substan-
tially parallel to the oblique edges, and thus, the gap of the
first electrode 4 and the gate line 2 is reduced as far as
possible, the aperture ratio of the pixel unit can be improved.
[0035] The first region and the second region of the first
electrode in the present embodiment are of a right-angled
trapezium shape. In addition, the shape that satisfies the con-
dition that edges of the first region and the second region of
the first electrode adjacent to the corresponding gate line are
oblique edges and the oblique edges are respectively parallel
to respective slits may be non-right-angled trapezium shape
and the like. One pair of parallel sides of the trapezium
adjacent to data lines are parallel to data lines, one ofthe other
pair of sides adjacent to the gate line is as oblique edge
parallel to the slits of the regions.

[0036] With the first electrode having the above mentioned
shape, edges of the first electrodes of the adjacent pixel units
may be parallel to each other, and in this case, upper sides of
the parallel sides of the trapeziums of the first electrodes in the
same column alternately face toward the data lines one both
sides of this column of first electrodes, such as, the upper
sides of the parallel sides of the trapeziums of the first elec-
trodes in odd rows of the same column face toward the date
lines on one side of this column first electrodes, and the upper
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sides of the parallel sides of the trapeziums of the first elec-
trodes in even rows of the same column face toward the data
lines on the other side of this column first electrodes.

Fourth Embodiment

[0037] FIG.7isatoppartial structural schematic view of an
array substrate according to a fourth embodiment of the
present invention. The present embodiment may be config-
ured on the basis of the previously described embodiments;
the profiles of the first region 41 and the second region 42 of
each first electrode 4 are in a parallelogram shape, and one
pair of the parallel sides of each region in a parallelogram
shape adjacent to the data line are parallel to data lines 3 and
the other pair of the parallel sides thereof are respectively
parallel to slits of this region, and preferably, patterns of the
first electrodes 4 in the adjacent pixel units match each other,
that is, all quadrangles are mirror-symmetrically arranged,
and oblique edges of the first electrodes 4 between the per-
pendicularly adjacent two pixel units are parallel to each
other.

[0038] The shape of wires positioned between the adjacent
two pixel units may be correspondingly adjusted, for
example, the shape of the common electrode line 6 is changed
from the straight line to the fold line so as to adapt to the shape
of the first electrode 4 and improve the aperture ratio of the
pixel unit as far as possible. The shape of the gate line 2
positioned between the first region 41 and the second region
41 is preferably a triangle, and the shape of the triangle
matches the oblique edges of the first electrode, that is, the
bevel edge of the triangle is parallel to the oblique edge of the
first electrode 4.

[0039] In order to match the shape of the TFT switch with
the corresponding gate line 2 of a triangle shape, that is, the
shapeofthe triangle gate electrode, the source electrode 8 and
the drain electrode 9 of the TFT switch are respectively in a
linear shape and a “U” shape, an opening of the U shape
electrode is arranged toward a bevel edge of the triangle or to
face away from the bevel edge of the triangle. For a TFT
switch of the first row gate line 2 shown in FIG. 7, the drain
electrode 9 is in a linear shape, and the source electrode 8 is in
a U shape. Alternatively, for a TFT switch of the second row
gate line shown in FIG. 7, the source electrode 8 is in a linear
shape, and the drain electrode 9 is in a U shape. In the present
embodiment, the TFT switches of all the pixel units in one
row are connected with the data lines 3 on the same side of the
pixel units, and there is no necessary to change the driving
line configuration.

Fifth Embodiment

[0040] FIG.8isatoppartial structural schematic view ofan
array substrate according to a fifth embodiment of the present
invention. The present embodiment may be configured on the
basis of the previously described embodiments, and the dif-
ference between the present embodiment and the fourth
embodiment lies in that the TFT switches of all pixel units in
the same column are alternately connected with the data lines
3 on both sides thereof, and not connected with the data lines
on the same side.

[0041] That is to say, with regard to one column of pixel
units, the first row pixel unit is driven by the line on one side
thereof, and the second row pixel unit is driven by the data line
on the other side thereof, and row by row alternation is estab-
lished. Such configuration design of the pixel units makes the
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pattern of the electrodes of the pixel unit match the patterns of
the gate line and the TFT switch in order to reduce a gap
between the electrodes and conductive lines as far as possible,
so that the aperture ratio of the pixel unit can be improved. In
this case, the driving method can be correspondingly adjusted
to match the structure of the pixel units, that is, two column
data lines are used to alternately drive one column of pixel
units in displaying an image.

Sixth Embodiment

[0042] FIG. 9is a top partial structural schematic view of a
color filter substrate according to a sixth embodiment of the
present embodiment. The six embodiment provides a liquid
crystal panel, and the liquid crystal panel comprises a color
filter substrate and an array substrate of any of embodiments
of the present invention, the two substrates are assembled
together facing each other to form the liquid crystal panel, and
aliquid crystal layer is filled between the two substrates. The
color filter substrate comprises a second substrate and color
filters 12 and a black matrix 13 provided on the second sub-
strate. The pattern of the black matrix 13 corresponds to the
patterns of the data lines 3, the gate lines 2 and the TFT
switches on the array substrate. Further, parts of the black
matrix 13 are arranged to correspond to positions between the
adjacent first electrodes 4, as shown in FIG. 9. In FIG. 9, the
regions having the same shadow patterns represent the color
filters 12 of the same color, the regions of two color filter
resins 12 of the same color constitutes one pixel unit to match
the pixel unit having two-domain regions on the array sub-
strate according to the above mentioned embodiments.

[0043] The black matrix shields the TFT switches from
light to protect the TFT switches so as to avoid occurring of
photo-sensing current caused by light radiating channels of
the TFT switches, and simultaneously, because the TFT
switches are positioned each at the boundary between regions
having the different slit direction in one pixel unit, the region
in which orientation of liquid crystal molecules become dis-
ordered is blocked by the black matrix. The black matrix
blocking regions between the adjacent first electrodes can
avoid the occurring of the color crosstalk between the adja-
cent pixel units.

[0044] Anembodimentofthe present invention further pro-
vides a liquid crystal display, comprising an external frame, a
driving device and a liquid crystal panel according to any of
embodiments of the present invention. The liquid crystal
panel is mounted within the external frame, connected with
the driving device and displays images under the control of
the driving device. The liquid crystal display can be used for
a computer or a TV set, for example.

[0045] With embodiments of the present invention, when a
first electrode having slits on an array substrate need to be
divided into different regions spaced from each other, a gate
line and a TFT switch can directly be used to separate the
different regions and connect the different regions, and thus,
an additional connection pattern become unnecessary, and
the aperture ratio is not disadvantageously influenced, and
further, the influence of the abnormal pattern between regions
on thedisplay quality can be avoided. The improvement of the
apertureratio can in turn increase display area and luminance,
and thus, the required luminance of a backlight can be
reduced, and the energy can be saved. When the aperture ratio
is increased by 10%, the power consumption of the backlight
can be reduced by 15%.
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[0046] The embodiments of the invention being thus
described, it will be obvious that the same may be varied in
many ways. Such variations are not to be regarded as a depar-
ture from the spirit and scope of the invention, and all such
modifications as would be obvious to those skilled in the art
are intended to be included within the scope of the following
claims.
What is claimed is:
1. An array substrate, comprising:
a first substrate; and
a plurality of gate lines and a plurality of the data lines
provided on the first substrate, wherein the plurality of
gate lines and the plurality of the data lines cross each
other to define a plurality of pixel units arranged into a
matrix form, and each of the plurality of pixel units
comprises:
a first electrode comprising two or more regions which
have slits at different tilt degrees from each other;

a second electrode; and
a thin film transistor (TFT) switch,

wherein in each pixel unit, the first electrode and the sec-
ond electrode form ahorizontal electric field for driving
in operation, the gate line for the pixel unit and the thin
film transistor switch are arranged between regions of
the first electrode, and the thin film transistor switch is
controlled by the gate line to operate each region of the
first electrode,

wherein for two adjacent rows TFT switches, drain elec-

trodes of one row TFT switches arein a linear shape and
source electrodes thereof are in a U shape, and drain
electrodes of the other row TFT switches are in a U
shape, and source electrodes thereof are in a linear
shape.

2. The array substrate of claim 1, wherein in each pixel unit
the gate line and the thin film transistor switch are provided
between two regions of the first electrode arranged along one
direction.

3. Thearray substrate of claim 1, wherein the first electrode
of each pixel unit comprises a first region and a second region
which have slits at different tilt degrees from each other, the
slits of the first region and the slits of the second region are
mirror-symmetrically arranged by taking the gate line ther-
ebetween as a symmetry axis, and an angle between the slits
and the gate line are larger than 0 degree and smaller than 90
degree.

4. Thearray substrate of claim 1, wherein the first electrode
of each pixel unit comprises a first region, a second region, a
third region and a fourth region which have slits at different
tilt degrees from each other, the slits of the first region and the
slits of the third region are mirror-symmetrically arranged by
taking the gate line as a symmetry axis, and the slits of the
second region and the slits of the fourth region are mirror-
symmetrically arranged by taking the gate line as a symmetry
axis.

5. The array substrate of claim 1, wherein an edge of each
region of the first electrode adjacent to one gate line is an
oblique edge, and the oblique edge is parallel to the slits of
this region of the first electrode.
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6. The array substrate of claim 5, wherein a shape of the
gate line positioned between two regions of one first electrode
is a triangle, and two edges of the triangle are parallel to the
adjacent oblique edges of the regions of the first electrode.

7. The array substrate of claim 1, wherein edges of the first
electrodes of adjacent pixel units are parallel to each other.

8. The array substrate of claim 1, wherein a profile of each
region of each first electrode is in a parallelogram shape, one
pair of parallel sides of the parallelogram shape adjacent to
data lines are parallel to the data lines, and the other pair of
parallel sides thereof are respectively parallel to the slits of
respective region of the first electrode, and edges of the first
electrodes of adjacent pixel units are parallel to each other.

9. The array substrate of claim 1, wherein a shape of the
gate line positioned between two regions of each first elec-
trode is a triangle.

10. The array substrate of claim 9, wherein a source elec-
trode and a drain electrode of each TFT switch are respec-
tively in a linear shape and a U shape, and an opening of the
U shape is arranged toward a bevel edge of the triangle.

11. The array substrate of claim 1, wherein the TFT
switches of the pixel units of one column are connected with
the data line on the same side of the column.

12. The array substrate of claim 1, wherein the TFT
switches of all the pixel units in asame column are alternately
connected with the data lines on both sides of the column.

13. The array substrate of claim 1, wherein the second
electrode and the first electrode of each pixel unit are pro-
vided in the different layers.

14. The array substrate of claim 1, wherein the second
electrode and the first electrode of each pixel unit are pro-
vided in the same layer, the second electrode comprises two
or more regions respectively corresponding to those of the
first electrode and having slits at different tilt degrees from
each other, and the slits of each region of the second electrode
intersect the slits of the corresponding region of the first
electrode.

15. A liquid crystal panel, comprising:

an array substrate according to claim 1,

a color filter substrate facing the array substrate; and

a liquid crystal layer between the array substrate and the

color filter substrate;

wherein the color filter substrate comprises a second sub-

strate and, on the second substrate, color filters and a
black matrix which are formed.

16. The liquid crystal panel of claim 15, wherein the black
matrix is arranged to correspond to the data lines, the gate
lines and the TFT switches on the array substrate.

17. The liquid crystal panel of claim 16, wherein the black
matrix further comprises portions corresponding to regions
between adjacent pixel units on the array substrate.

18. A liquid crystal display, comprising;

an external frame,

a driving device, and

the liquid crystal panel according to claim 15.
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