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ARRAY SUBSTRATE AND
MANUFACTURING METHOD THEREOF,
DISPLAY PANEL AND DISPLAY DEVICE

RELATED APPLICATIONS

[0001] The present application is the U.S. national phase
entry of PCT/CN2015/088824, with an international filling
date of Sep. 2, 2015, which claims the benefit of Chinese
Patent Application NO. 201510176720.8, filed on Apr. 14,
2015, the entire disclosure of which is incorporated herein
by reference.

FIELD OF THE INVENTION

[0002] The present disclosure relates to the field of display
device, and specifically to an array substrate, a display panel
comprising the array substrate, a display device comprising
the display panel and a method for manufacturing the array
substrate.

BACKGROUND

[0003] To enable a liquid crystal display device to have a
wide viewing angle, the liquid crystal display device may
usually be designed as a dual-domain liquid crystal display,
that is, the liquid crystal molecules within one pixel unit are
deflected towards two different directions when the display
device performs displaying.

[0004] Currently, the dual-domain display is typically
achieved by changing the directions of electrode strips for
the pixel electrode in the pixel unit, but such process is rather
complicated.

[0005] Therefore, how to achieve a display device that is
capable of performing dual-domain display with simple
process becomes a technical problem to be solved in the art.

SUMMARY

[0006] It is an object of the invention to provide an array
substrate, a display panel comprising the array substrate, a
display device comprising the display panel and a method
for manufacturing the array substrate. The display device is
enabled to achieve multi-domain display by simply chang-
ing the structure of the insulating layer in the array substrate.

[0007] As one aspect of the invention, there is provided an
array substrate. The array substrate may comprise a plurality
of pixel units, the array substrate comprises a first electrode
layer, an insulating layer covering the first electrode layer
and a second electrode layer formed on the insulating layer,
the first electrode layer comprising a first electrode arranged
in each of the pixel units, the insulating layer comprising an
insulating layer unit covering a surface of each of the first
electrodes, the second electrode layer comprising a second
electrode arranged on the insulating layer unit. Within each
of the pixel units, the insulating layer unit comprises a
plurality of insulating regions, at least one of the insulating
regions having a dielectric constant different from dielectric
constants of other insulating regions.

[0008] In an embodiment, within each of the pixel units,
the insulating layer unit comprises a first insulating region,
a second insulating region and a third insulating region, the
first insulating region and the third insulating region have
the same dielectric constant, the second insulating region
has a dielectric constant different from that of the first
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insulating region, the second insulating region is located
between the first insulating region and the third insulating
region.

[0009] In another embodiment, an area of the second
insulating region is half an area of the pixel unit, an area of
the first insulating region is equal to that of the third
insulating region.

[0010] In another embodiment, within each of the pixel
units, the first insulating region comprises a first bottom
insulating layer and a first top insulating layer, the third
insulating region comprises a third bottom insulating layer
and a third top insulating layer, the first bottom insulating
layer, the second insulating region and the third bottom
insulating layer are formed as one-piece, an dielectric con-
stant of the first top insulating layer is the same as that of the
third top insulating layer. A top surface of the first top
insulating layer, a top surface of the third top insulating layer
and a top surface of the second insulating region are flush
with one another.

[0011] In an embodiment, the first bottom insulating layer,
the second insulating region and the third bottom insulating
layer are made of a nitride of silicon, and the first top
insulating layer and the third top insulating layer are made
of a transparent resin.

[0012] In an embodiment, the material of the first insulat-
ing region is the same as that of the third insulating region,
and the material of the first insulating region is different
from that of the second insulating region. In an embodiment,
the first insulating region is made of an oxide of silicon, and
the second insulating region is made of a nitride of silicon.
[0013] In an embodiment, in each of the pixel units, the
second electrode comprises a second left electrode and a
second right electrode. The second left electrode comprises
a plurality of mutually parallel second left electrode strips,
the second right electrode comprises a plurality of mutually
parallel second right electrode strips, and the second left
electrode strips and the second right electrode strips have
different inclined directions.

[0014] Inan embodiment, the array substrate further com-
prises a gate insulating layer arranged between the first
electrode layer and the insulating layer.

[0015] Inanembodiment, the second left electrode and the
second right electrode are mirror symmetrical with respect
to a central line of the pixel unit. The central line may divide
the pixel unit into two portions along a length direction, and
the angle between the second left electrode strip and the
central line is 7° to 11°.

[0016] In an embodiment, the first electrode is a block
electrode.
[0017] As another aspect of the invention, there is pro-

vided a display panel that may comprise the array substrate
as provided by any of the respective embodiments of the
invention.
[0018] As a further aspect of the invention, there is pro-
vided a display device comprising a display panel as pro-
vided by the embodiment of the invention.
[0019] As yet another aspect of the invention, there is
provided a method for manufacturing an array substrate, the
array substrate comprising a plurality of pixel units, the
manufacturing method comprises:
[0020] forming a first electrode layer, the first electrode
layer comprising a first electrode arranged in each of
the pixel units;
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[0021] forming an insulating layer, the insulating layer
covering the first electrode layer, and the insulating
layer comprising an insulating layer unit covering a
surface of each of the first electrodes, within each of the
pixel units, the insulating layer unit comprising a
plurality of insulating regions, at least one of the
insulating regions having a dielectric constant different
from dielectric constants of other insulating regions;

[0022] forming a second electrode layer, the second
electrode layer comprising a second electrode arranged
on the insulating layer unit.

[0023] In an embodiment, within each of the pixel units,
the insulating layer unit comprises a first insulating region,
a second insulating region and a third insulating region, the
first insulating region and the third insulating region have
the same dielectric constant, the second insulating region
has a dielectric constant different from the dielectric con-
stant of the first insulating region, the second insulating
region is located between the first insulating region and the
third insulating region.

[0024] Inanembodiment, the area of the second insulating
region is half the area of the pixel unit, and the area of the
first insulating region is equal to that of the third insulating
region.

[0025] In an embodiment, the step of forming an insulat-
ing layer comprises:

[0026] forming a bottom insulating material layer,
within each of the pixel units, the bottom insulating
material layer comprising a first bottom insulating
layer, the second insulating region and a third bottom
insulating layer;

[0027] forming a top insulating material layer, the top
insulating material layer comprising a top insulating
material unit arranged within each of the pixel units, the
top insulating material unit comprising a first top
insulating material layer arranged on the first bottom
insulating layer and a third top insulating material layer
arranged on the third bottom insulating layer, a dielec-
tric constant of the first top insulating material layer
being the same as that of the third top insulating
material layer, a top surface of the first top insulating
material layer, a top surface of the third top insulating
material layer and a top surface of the second insulating
region being flush with one another.

[0028] In an embodiment, the bottom insulating material
layer is made of a nitride of silicon, and the top insulating
material layer is made of a transparent resin.

[0029] Alternatively, the step of forming an insulating
layer comprises:

[0030] forming a first insulating material layer;

[0031] forming a first through hole at a position on the
first insulating material layer corresponding to the first
insulating region, and forming a third through hole at a
position on the first insulating material layer corre-
sponding to the third insulating region, thereby forming
a second insulating region using the first insulating
material layer;

[0032] forming the first insulating region in the first
through hole, and forming the third insulating region in
the third through hole.

[0033] In an embodiment, the first insulating region is
made of an oxide of silicon, and the second insulating region
is made of a nitride of silicon.
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[0034] In an embodiment, in each of the pixel units, the
second electrode comprises a second left electrode and a
second right electrode. The second left electrode comprises
a plurality of mutually parallel second left electrode strips,
the second right electrode comprises a plurality of mutually
parallel second right electrode strips, and the second left
electrode strips and the second right electrode strips have
different inclined directions.

[0035] In an embodiment, the manufacturing method fur-
ther comprises forming a gate insulating layer located
between the first electrode layer and the insulating layer.
[0036] Inanembodiment, the second left electrode and the
second right electrode are mirror symmetrical with respect
to a central line of the pixel unit. The central line may divide
the pixel unit into two portions along a length direction, and
the angle between the second left electrode strip and the
central line is 7° to 11°.

[0037] In an embodiment, the first electrode is a block
electrode.
[0038] Since in each pixel unit, the intensity of the electric

field between the first electrode and the second electrode is
related to the dielectric constant of the insulating layer unit
between the first electrode and the second electrode, and
there is at least an insulating region in the insulating layer
unit which has a different dielectric constant from other
insulating regions, there at least exist two different electric
field intensities in one pixel unit, such that there are at least
two different liquid crystal molecule deflection directions in
one pixel unit. In this way, the array substrate provided by
the embodiments of the invention may enable the liquid
crystal display panel to achieve multi-domain display.
[0039] In the display device, there is a low requirement on
the dimension precision for the insulating layer unit, and the
insulating layer unit has a larger size than an electrode strip.
Therefore, a multi-domain liquid crystal display device may
be implemented by simply changing the structure of the
insulating layer unit, thereby reducing the process cost for
manufacturing the array substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The drawings are intended to provide further
understanding of embodiments of the invention and consti-
tute a part of the description, which are used for illustrating
the invention together with specific embodiments below,
rather than limiting the invention. In the drawings,

[0041] FIG. 1 is a sectional schematic view of an array
substrate provided by an embodiment of the invention;
[0042] FIG. 2 is a sectional schematic view of an array
substrate provided by another embodiment of the invention;
[0043] FIG. 3 is a top view of an array substrate provided
by an embodiment of the invention;

[0044] FIG. 4 illustrates the states of liquid crystal mol-
ecules when the display panel provided by an embodiment
of the invention is in the off state;

[0045] FIG. 5 illustrates the states of liquid crystal mol-
ecules when the display panel provided by an embodiment
of the invention in the on state.

DETAILED DESCRIPTION OF THE
INVENTION

[0046] Specific embodiments of the invention will be set
forth below in detail with reference to the drawings. It
should be understood that the embodiments described here
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are only used for illustrating and explaining the invention,
rather than limiting the invention.

[0047] In the following description of the embodiments in
connection with the drawings, the reference signs below will
be used:

100: first electrode

210: first insulating region
210b: first top insulating layer
230: third insulating region
300: second electrode

310: second left electrode strip 320: second right electrode strip
410, 420, 430, 440: liquid crystal molecules

200: insulating layer unit

210a: first bottom insulating layer
220: second insulating region
240: gate insulating layer

[0048] As an embodiment of the invention, there is pro-
vided an array substrate. The array substrate may be divided
into a plurality of pixel units.

[0049] The array substrate comprises a first electrode
layer, an insulating layer covering the first electrode layer,
and a second electrode layer formed on the insulating layer.
The first electrode layer comprises a first electrode 100
arranged in each of the pixel units, the insulating layer
comprises an insulating layer unit 200 covering the surface
of each first electrode 100, and the second electrode layer
comprises a second electrode 300 arranged on the insulating
layer unit 200. Within each of the pixel units, the insulating
layer unit 200 comprises a plurality of insulating regions,
and at least one of the insulating regions has a dielectric
constant different from dielectric constants of other insulat-
ing regions.

[0050] In a liquid crystal display device, deflection of the
liquid crystal molecules is driven by a torsional force
generated by the electrical field between the first electrode
and the second electrode.

[0051] It is well known that a medium would generate
induction charges when applied with an electric field, which
consequently weaken the electric field. The ratio of the
electric field in the medium to the original applied electric
field (in vacuum) is namely a relative dielectric constant. A
dielectric constant is a product of the relative dielectric
constant and the absolute dielectric constant in vacuum. If a
material with a high dielectric constant is placed in the
electric field, the intensity of the electric field within the
dielectric medium would decrease significantly.

[0052] When a voltage is applied to the first electrode and
the second electrode, an electric field would be generated
between the first electrode and the second electrode. The
insulating layer unit 200 is a medium located between the
first electrode and the second electrode. Since at least one
insulating region of the insulating layer unit 200 has a
dielectric constant different from the dielectric constants of
other insulating regions, the intensity of the electric field
between the first electrode and the second electrode at the
insulating region with a dielectric constant different from
those of other insulating regions will be different from the
intensities of the electric fields at other regions.

[0053] In other words, in one pixel unit, there may be at
least two different electric field intensities such that there are
at least two different liquid crystal molecule deflection
directions in one pixel unit. In this way, the array substrate
provided by the embodiment of the invention may achieve
multi-domain display for the liquid crystal display panel.
[0054] Since there is a low requirement on the dimension
precision of the insulating layer unit in a display device, and
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the insulating layer unit has a larger size than the electrode
strip, a multi-domain liquid crystal display device may be
implemented by simply changing the structure of the insu-
lating layer unit, thereby reducing the process cost for
manufacturing the array substrate.

[0055] As an example implementation, as shown in FIG.
3, within each of the pixel units, the insulating layer unit
comprises a first insulating region 210, a second insulating
region 220 and a third insulating region 230. The first
insulating region 210 and the third insulating region 230
have the same dielectric constant, and the second insulating
region 220 has a dielectric constant different from the
dielectric constant of the first insulating region 210. The
second insulating region 220 is located between the first
insulating region 210 and the third insulating region 230. It
is easy to understand that, since the dielectric constant of the
second insulating region 220 is different from that of the first
insulating region 210, the dielectric constant of the second
insulating region 220 is also different from that of the third
insulating region 230.

[0056] In the embodiment shown in FIG. 3, at least
three-domain liquid crystal display may be achieved. For the
liquid crystal display device, as the domains increase, the
color cast of the liquid crystal display device may be
improved more effectively.

[0057] As an embodiment of the invention, the area of the
second insulating region 220 is half the area of the pixel unit,
and the area of the first insulating region 210 is equal to that
of the third insulating region 230.

[0058] In various embodiments, a plurality of insulating
regions having different dielectric constants may be
achieved within one pixel unit in different ways.

[0059] As an embodiment of the invention shown in FIG.
1, within each of the pixel units, the first insulating region
210 comprises a first bottom insulating layer 210a and a first
top insulating layer 2105, and the third insulating region
comprises a third bottom insulating layer and a third top
insulating layer (not shown in FIG. 1). The first bottom
insulating layer 210aq, the second insulating region 220 and
the third bottom insulating layer may be formed as one-
piece. The dielectric constant of the first top insulating layer
21056 may be the same as that of the third top insulating
layer. The top surface of the first top insulating layer 2105,
the top surface of the third top insulating layer and the top
surface of the second insulating region 220 are flush with
one another.

[0060] A method for implementing this embodiment will
be described in detail below, which is not repeated here for
simplicity.

[0061] In some embodiments, the first bottom insulating
layer 210q, the second insulating region 220 and the third
bottom insulating layer may be made of a nitride of silicon
(SiNx), and the first top insulating layer 2105 and the third
top insulating layer may be made of a transparent resin. The
nitride of silicon may be formed by means of chemical vapor
deposition process, and the transparent resin may be formed
by means of coating process. In this way, insulating layer
unit of this embodiment may reduce the process cost.
[0062] As another embodiment of the invention shown in
FIG. 2, the material of the first insulating region 210 is
identical with the material of the third insulating region (not
shown in FIG. 2), and the material of the first insulating
region 210 is different from the material of the second
insulating region 220.
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[0063] In this embodiment, the first insulating region 210
is made of one and the same material, and the third insu-
lating region is made of one and the same material, and the
second insulating region 220 is made of one and the same
material.

[0064] In some embodiments, the first insulating region
may be made of an oxide of silicon (SiOx), and the second
insulating region may be made of a nitride of silicon (SiNx).
[0065] To achieve multi-domain liquid crystal display, in
another embodiment, as shown in FIG. 3, in each of the pixel
units, the second electrode comprises a second left electrode
and a second right electrode. The second left electrode
comprises a plurality of mutually parallel second left elec-
trode strips 310, the second right electrode comprises a
plurality of mutually parallel second right electrode strips
320, and the second left electrode strips 310 and the second
right electrode strips 320 have different inclined directions.
[0066] Since the second left electrode strips 310 and the
second right electrode strips 320 have different inclined
directions, the electric field between the second left elec-
trode and the first electrode is different from the electric field
between the second right electrode and the first electrode.
Furthermore, due to different dielectric constants of the
insulating regions, multi-domain display may be achieved.
[0067] To facilitate the manufacture and design and enable
the electric field generated in the pixel unit to be more
homogeneous, in some embodiments, the second left elec-
trode and the second right electrode are mirror symmetrical
with respect to a central line M of the pixel unit. As shown
in FIG. 3, the central line M divides the pixel unit into two
portions in the lengthwise direction. The angle between the
second left electrode strip 310 and the central line M is a,
and the angle between the second right electrode strip 320
and the central line M is also a. In some embodiments,
7°=a11°.

[0068] As shown in FIG. 3, a part of the second left
electrode is located within the first insulating region 210,
while the other part of the second left electrode is located
within the second insulating region 220. A part of the second
right electrode is located within the second insulating region
220, while the other part of the second right electrode is
located within the third insulating region 230. Therefore, the
embodiment shown in FIG. 3 may achieve four-domain
liquid crystal display.

[0069] FIGS. 1 and 2 may represent sectional views of the
pixel unit shown in FIG. 3 along the line A-A.

[0070] Those skilled in the art may understand that the
array substrate may further comprise other insulating layers,
for example, a gate insulating layer for a switching element
(TFT) in the array substrate. In some embodiments, as
shown in FIG. 1 or 2, the array substrate may further
comprise a gate insulating layer 240 between the first
electrode layer 100 and the insulating layer 200. FIG. 1 or
2 just illustrates the gate insulating layer 240, other layer
structures associated with the switching element are known
to those skilled in the art, which are not shown here for
clarity. Furthermore, a base substrate such as glass substrate
may be arranged below the first electrode, which is known
to those skilled in the art and will not be discussed here in
detail.

[0071] As shown in FIG. 4, when the display panel is in an
off state, none of the liquid crystal molecules is deflected.
[0072] As shown in FIG. 5, when the display panel is
powered on, four electric fields with different intensities may
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be formed in one pixel unit. The electric field generated
between the part of the second left electrode that is located
within the first insulating region and the first electrode is E1,
the electric field generated between the part of the second
left electrode that is located within the second insulating
region and the first electrode is E2, the electric field gener-
ated between the part of the second right electrode that is
located within the second insulating region and the first
electrode is E3, and the electric field generated between the
part of the second right electrode that is located in the third
insulating region and the first electrode is E4. Consequently,
the deflection direction of a group of liquid crystal mol-
ecules 410 to which the electric field E1 corresponds, the
deflection direction of a group of liquid crystal molecules
420 to which the electric field E2 corresponds, the deflection
direction of a group of liquid crystal molecules 430 to which
the electric field E3 corresponds, and the deflection direction
of a group of liquid crystal molecules 440 to which the
electric field E4 corresponds are mutually different. That is,
when the display panel is in an on state, the liquid crystal
molecules in a pixel unit may have four deflection direc-
tions, i.e. four-domain display may be achieved.

[0073] In some embodiments, the first electrode 100 may
be a block electrode.

[0074] In some embodiments of the invention, the first
electrode may be a common electrode, and the second
electrode may be a pixel electrode.

[0075] As another aspect of the invention, there is pro-
vided a display panel. The display panel comprises an array
substrate, which may be the array substrate provided in any
of the above embodiments of the invention.

[0076] Since the manufacture process for the above array
substrate is simple and of low cost, a display panel with a
characteristic of multi-domain display may be obtained
using simple manufacture process.

[0077] As a further aspect of the invention, there is pro-
vided a display device. The display device comprises a
display panel provided by the embodiment of the invention.
[0078] The display device may be display devices such as
a mobile phone, a computer, a television, and so on.
[0079] As yet another aspect of the invention, there is
provided a method for manufacturing an array substrate. The
array substrate may be divided into a plurality of pixel units,
the manufacturing method comprises:

[0080] forming a first electrode layer, the first electrode
layer comprising a first electrode arranged in each of
the pixel units;

[0081] forming an insulating layer, the insulating layer
covering the first electrode layer, and the insulating
layer comprising an insulating layer unit covering the
surface of each first electrode, within each of the pixel
units, the insulating layer unit comprising a plurality of
insulating regions, at least one of the insulating regions
having a dielectric constant different from dielectric
constants of other insulating regions;

[0082] forming a second electrode layer, the second
electrode layer comprising a second electrode arranged
on the insulating layer unit.

[0083] Compared with the solution of forming electrode
strips having multiple different inclined directions, the pro-
cess of forming an insulating layer unit having a plurality of
insulating regions is much simpler.

[0084] As stated above, within each of the pixel units, the
insulating layer unit comprises a first insulating region, a
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second insulating region and a third insulating region. The
first insulating region and the third insulating region have
the same dielectric constant, the second insulating region
has a dielectric constant different from the dielectric con-
stant of the first insulating region, and the second insulating
region is located between the first insulating region and the
third insulating region.

[0085] In an embodiment of the invention, the area of the
second insulating region is half the area of the pixel unit, and
the area of the first insulating region is equal to that of the
third insulating region.

[0086] For the embodiment shown in FIG. 1, the step of
forming the insulating layer may comprise:

[0087] forming a bottom insulating material layer,
within each of the pixel units, the bottom insulating
material layer comprising a first bottom insulating
layer, the second insulating region and a third bottom
insulating layer;

[0088] forming a top insulating material layer, the top
insulating material layer comprising a top insulating
material unit within each of the pixel units, the top
insulating material unit comprising a first top insulating
material layer arranged on the first bottom insulating
layer and a third top insulating material layer arranged
on the third bottom insulating layer, the dielectric
constant of the first top insulating material layer being
the same as that of the third top insulating material
layer, the top surface of the first top insulating material
layer, the top surface of the third top insulating material
layer and the top surface of the second insulating region
being flush with one another.

[0089] In some embodiments of the invention, the bottom
insulating material layer may be formed by dry etching
process. Specifically, a layer of bottom insulating material is
firstly formed, a mask layer is formed on the bottom
insulating material, and through holes are formed respec-
tively at the positions on the mask layer which correspond
to the first bottom insulating layer and the third bottom
insulating layer, then process gas is supplied, and the first
bottom insulating layer, the second insulating region and the
third bottom insulating layer may be formed by controlling
the duration of supplying process gas.

[0090] In some embodiments, the bottom insulating mate-
rial layer is made of a nitride of silicon, and the top
insulating material layer is made of a transparent resin.
[0091] As regards the embodiment shown in FIG. 2, the
step of forming the insulating layer comprises:

[0092] forming a first insulating material layer;

[0093] forming a first through hole at a position on the
first insulating material layer corresponding to the first
insulating region, and forming a third through hole at a
position on the first insulating material layer corre-
sponding to the third insulating region, thereby forming
a second insulating region using the first insulating
material layer; forming the first insulating region in the
first through hole, and forming the third insulating
region in the third through hole. For example, the first
through hole and the third through hole may be filled
respectively with different insulating materials to form
the first insulating region and the third insulating
region. The first through hole and the third through hole
may also be formed by means of dry etching process,
which is similar to the process stated above for forming
the first bottom insulating layer, the second insulating
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region and the third bottom insulating layer, which is

not repeated for simplicity.
[0094] In some embodiments, the first insulating region is
made of an oxide of silicon, and the second insulating region
is made of a nitride of silicon.
[0095] In some embodiments, within each of the pixel
units, the second electrode comprises a second left electrode
and a second right electrode.
[0096] The second left electrode comprises a plurality of
mutually parallel second left electrode strips, the second
right electrode comprises a plurality of mutually parallel
second right electrode strips, and the second left electrode
strips and the second right electrode strips have different
inclined directions.
[0097] As stated above, the manufacturing method may
further comprises forming a gate insulating layer located
between the first electrode layer and the insulating layer.
[0098] In some embodiments, the second left electrode
and the second right electrode are mirror symmetrical with
respect to a central line of the pixel unit. The central line
may divide the pixel unit into two portions along the
lengthwise direction, and the angle between the second left
electrode strip and the central line is 7° to 11°. It is easy to
understand that the angle between the second left electrode
strip and the central line is equal to the angle between the
second right electrode strip and the central line, since the
second left electrode and the second right electrode are
mirror symmetrical with respect to the central line of the
pixel unit.

[0099] In some embodiments, the first electrode is a block
electrode.
[0100] In the embodiments of the invention, the first

electrode and the second electrode may be formed by means
of traditional patterning process.

[0101] It may be appreciated that the above embodiments
are just exemplary examples used for illustrating the prin-
ciple of the invention, and that the present invention is not
so limited. Various variations and improvements may be
made by those ordinarily skilled in the art without departing
from the spirit and essence of the invention. These variations
and improvements are regarded as falling within the scope
of the invention.

1. An array substrate, the array substrate comprising a
plurality of pixel units, the array substrate comprising a first
electrode layer, an insulating layer covering the first elec-
trode layer and a second electrode layer formed on the
insulating layer, the first electrode layer comprising a first
electrode arranged in each of the pixel units, the insulating
layer comprising an insulating layer unit covering a surface
of each of the first electrodes, the second electrode layer
comprising a second electrode arranged on the insulating
layer unit,

wherein within each of the pixel units, the insulating layer

unit comprises a plurality of insulating regions, at least
one of the insulating regions having a dielectric con-
stant different from dielectric constants of other insu-
lating regions.

2. The array substrate according to claim 1, wherein
within each of the pixel units, the insulating layer unit
comprises a first insulating region, a second insulating
region and a third insulating region, the first insulating
region and the third insulating region have the same dielec-
tric constant, the second insulating region has a dielectric
constant different from that of the first insulating region, the
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second insulating region is located between the first insu-
lating region and the third insulating region.

3. The array substrate according to claim 2, wherein an
area of the second insulating region is half an area of the
pixel unit, an area of the first insulating region is equal to
that of the third insulating region.

4. The array substrate according to claim 2, wherein
within each of the pixel units, the first insulating region
comprises a first bottom insulating layer and a first top
insulating layer, the third insulating region comprises a third
bottom insulating layer and a third top insulating layer,

wherein the first bottom insulating layer, the second

insulating region and the third bottom insulating layer
are formed as one-piece, an dielectric constant of the
first top insulating layer is the same as that of the third
top insulating layer, and

wherein a top surface of the first top insulating layer, a top

surface of the third top insulating layer and a top
surface of the second insulating region are flush with
one another.

5. The array substrate according to claim 4, wherein the
first bottom insulating layer, the second insulating region
and the third bottom insulating layer are made of a nitride of
silicon, the first top insulating layer and the third top
insulating layer are made of a transparent resin.

6. The array substrate according to claim 2, wherein a
material of the first insulating region is the same as that of
the third insulating region, and the material of the first
insulating region is different from that of the second insu-
lating region.

7. The array substrate according to claim 6, wherein the
first insulating region is made of an oxide of silicon, the
second insulating region is made of a nitride of silicon.

8. The array substrate according to claim 2, wherein in
each of the pixel units, the second electrode comprises a
second left electrode and a second right electrode, the
second left electrode comprises a plurality of mutually
parallel second left electrode strips, the second right elec-
trode comprises a plurality of mutually parallel second right
electrode strips, the second left electrode strip and the
second right electrode strip have different inclined direc-
tions.

9. The array substrate according to claim 1, wherein the
array substrate further comprises a gate insulating layer
arranged between the first electrode layer and the insulating
layer.

10. The array substrate according to claim 8, wherein the
second left electrode and the second right electrode are
mirror symmetrical with respect to a central line of the pixel
unit, the central line dividing the pixel unit into two portions
along a length direction,

wherein an angle between the second left electrode strip

and the central line is 7° to 11°.

11. The array substrate according to claim 8, wherein the
first electrode is a block electrode.

12. (canceled)

13. A display device comprising a display panel, the
display panel comprising an array substrate, the array sub-
strate comprising a plurality of pixel units, the array sub-
strate comprising a first electrode layer, an insulating layer
covering the first electrode layer and a second electrode
layer formed on the insulating layer, the first electrode layer
comprising a first electrode arranged in each of the pixel
units, the insulating layer comprising an insulating layer unit
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covering a surface of each of the first electrodes, the second
electrode layer comprising a second electrode arranged on
the insulating layer unit,

wherein within each of the pixel units, the insulating layer
unit comprises a plurality of insulating regions, at least
one of the insulating regions having a dielectric con-
stant different from dielectric constants of other insu-
lating regions.
14. A manufacturing method for an array substrate, the
array substrate comprising a plurality of pixel units, wherein
the manufacturing method comprises:

forming a first electrode layer, the first electrode layer
comprising a first electrode arranged in each of the
pixel units;

forming an insulating layer, the insulating layer covering
the first electrode layer, and the insulating layer com-
prising an insulating layer unit covering a surface of
each of the first electrodes, within each of the pixel
units, the insulating layer unit comprising a plurality of
insulating regions, at least one of the insulating regions
having a dielectric constant different from dielectric
constants of other insulating regions;

forming a second electrode layer, the second electrode
layer comprising a second electrode arranged on the
insulating layer unit.

15. The manufacturing method according to claim 14,
wherein within each of the pixel units, the insulating layer
unit comprises a first insulating region, a second insulating
region and a third insulating region, the first insulating
region and the third insulating region have the same dielec-
tric constant, the second insulating region has a dielectric
constant different from the dielectric constant of the first
insulating region, the second insulating region is located
between the first insulating region and the third insulating
region.

16. The manufacturing method according to claim 15,
wherein an area of the second insulating region is half an
area of the pixel unit, an area of the first insulating region is
equal to that of the third insulating region.

17. The manufacturing method according to claim 15,
wherein the step of forming an insulating layer comprises:

forming a bottom insulating material layer, within each of
the pixel units, the bottom insulating material layer
comprising a first bottom insulating layer, the second
insulating region and a third bottom insulating layer;

forming a top insulating material layer, the top insulating
material layer comprising a top insulating material unit
arranged within each of the pixel units, the top insu-
lating material unit comprising a first top insulating
material layer arranged on the first bottom insulating
layer and a third top insulating material layer arranged
on the third bottom insulating layer, a dielectric con-
stant of the first top insulating material layer being the
same as that of the third top insulating material layer,
a top surface of the first top insulating material layer, a
top surface of the third top insulating material layer and
atop surface of the second insulating region being flush
with one another.

18. The manufacturing method according to claim 17,
wherein the bottom insulating material layer is made of a
nitride of silicon, the top insulating material layer is made of
a transparent resin.
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19. The manufacturing method according to claim 15,
wherein the step of forming an insulating layer comprises:
forming a first insulating material layer;
forming a first through hole at a position on the first
insulating material layer corresponding to the first
insulating region, and forming a third through hole at a
position on the first insulating material layer corre-
sponding to the third insulating region, thereby forming
a second insulating region using the first insulating
material layer;
forming the first insulating region in the first through hole,
and forming the third insulating region in the third
through hole.
20. (canceled)
21. The manufacturing method according to claim 15,
wherein in each of the pixel units, the second electrode
comprises a second left electrode and a second right elec-
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trode, the second left electrode comprises a plurality of
mutually parallel second left electrode strips, the second
right electrode comprises a plurality of mutually parallel
second right electrode strips, the second left electrode strip
and the second right electrode strip have different inclined
directions.

22. (canceled)

23. The manufacturing method according to claim 21,
wherein the second left electrode and the second right
electrode are mirror symmetrical with respect to a central
line of the pixel unit, the central line dividing the pixel unit
into two portions along a length direction, wherein an angle
between the second left electrode strip and the central line is
7° to 11°.

24. (canceled)



