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(57) ABSTRACT

The present disclosure provides an array substrate, a dim-
ming liquid crystal panel and a display panel. The array
substrate includes: a first transparent electrode layer with a
plurality of slit structures, wherein the first transparent
electrode layer includes a plurality of domains with an equal
area, the plurality of domains include at least two types of
domains, the at least two types of domains are arranged in
a mosaic shape; a plurality of gate lines extending along a
row direction and a plurality of data lines extending along a
column direction, the plurality of gate lines and the plurality
of data lines crossing to define a plurality of dimming
regions arranged in an array.
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ARRAY SUBSTRATE, DIMMING LIQUID
CRYSTAL PANEL, AND DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present disclosure is a U.S. National Stage
Application under 35 U.S.C. § 371 of International Patent
Application No. PCT/CN2019/121437, filed on Nov. 28,
2019, the disclosure of which is hereby incorporated into
this disclosure by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical field
of display, and particularly to an array substrate, a dimming
liquid crystal panel, and a display panel.

BACKGROUND

[0003] Among flat panel display devices, the liquid crystal
display device dominates the product markets due to its
characteristics such as small volume, low power consump-
tion, relatively low manufacturing cost, and no radiation.
How to improve the display quality of the liquid crystal
display device and bring better viewing experiences to users
is always an important research direction for those skilled in
the art.

SUMMARY

[0004] According to a first aspect of the embodiments of
the present disclosure, there is provided an array substrate
comprising:

[0005] a first transparent electrode layer with a plurality of
slit structures, wherein the first transparent electrode layer
comprises a plurality of domains with an equal area, the
plurality of domains comprise at least two types of domains
arranged in a mosaic shape, slit structures located in a same
type of domain extend in a same direction, and slit structures
located in different types of domains extend in different
directions; and

[0006] a plurality of gate lines extending along a row
direction and a plurality of data lines extending along a
column direction, the plurality of gate lines and the plurality
of data lines crossing to define a plurality of dimming
regions arranged in an array, wherein each of the dimming
regions is overlapped with the at least two types of the
domains in the first transparent electrode layer.

[0007] In some embodiments, a ratio of an area of one of
the plurality of domains to an area of one of the plurality of
dimming regions is equal to or greater than %16 and equal to
or less than 5.

[0008] In some embodiments, the plurality of gate lines
extend in a fold-line waveform along the row direction, and
comprises a plurality of first fold line units arranged peri-
odically, wherein each of the plurality of first fold line units
comprises two first straight line segments symmetrically
arranged with the column direction as a symmetry axis;and
[0009] the plurality of data line extends in a fold-line
waveform along the column direction and comprises a
plurality of second fold line units arranged periodically,
wherein each of the plurality of second fold line units
comprises a first subsegment and a second subsegment
which are centrosymmetric, and the first subsegment and the
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second subsegment each comprise two second straight line
segments symmetrically arranged with the row direction as
a symmetric axis;

[0010] the array substrate further comprises: a common
electrode line located between adjacent two of the plurality
of data lines, wherein the common electrode line extends in
a fold-line waveform along the column direction and com-
prises a plurality of third fold line units arranged periodi-
cally, each of the plurality of third fold line units comprises
a third subsegment and a fourth subsegment which are
centrosymmetric, and the third subsegment and the fourth
subsegment each comprise two third straight line segments
symmetrically arranged with the row direction as a sym-
metric axis.

[0011] In some embodiments, shapes of the common
electrode line and one of the plurality of data lines are
substantially symmetrical with respect to the column direc-
tion, or the shapes of the common electrode line and one of
the plurality of data lines are substantially the same.
[0012] In some embodiments, in a direction perpendicular
to the array substrate, an end point of each of the plurality
of first fold line units coincides with an endpoint or a
midpoint of one of the plurality of second fold line units, and
a midpoint of each of the plurality of first fold line units
coincides with an end point or a midpoint of one of the
plurality of third fold line units.

[0013] Insome embodiments, in the direction perpendicu-
lar to the array substrate, second straight line segments and
third straight line segments located in the same type of
domain extend in the same direction as the slit structures
extend.

[0014] In some embodiments, an acute angle formed by
one of the plurality of slits and the column direction is in a
range greater than or equal to 7 degrees, and less than or
equal to 11 degrees.

[0015] Insome embodiments, the plurality of domains are
the same in shape and size and are isosceles triangles, and
the plurality of domains comprise two types of domains.
[0016] In some embodiments, in a direction perpendicular
to the array substrate, each of the first straight line segments
substantially coincides with a side of two of the isosceles
triangles located on the same side; and an orthographic
projection of one of the plurality of second fold line units
and one of the plurality of third fold line units in the column
direction is substantially equal to four times a height of the
isosceles triangle.

[0017] In some embodiments, the first transparent elec-
trode layer comprises:

[0018] a plurality of trunk electrodes, wherein each of the
plurality of trunk electrodes is located between two adjacent
domains with different types, and at least one of the trunk
electrodes extends along the row direction; and

[0019] a plurality of branch electrodes connected to the
trunk electrodes on both sides of each of the trunk elec-
trodes, wherein in one of the domains, branch electrodes and
slit structures extend in the same direction, and adjacent two
branch electrodes are spaced apart by a slit structure.
[0020] In some embodiments, the array substrate further
comprises: thin film transistors disposed at crossings of the
gate lines and the data lines and respectively connected to
the gate lines and the data lines, wherein: the thin film
transistors arranged along the row direction are arranged on
a same side of the data lines adjacent to the thin film
transistors; and the thin film transistors arranged along the
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column direction are alternately arranged on both sides of
each of the data lines adjacent to the thin film transistors.
[0021] In some embodiments, in a direction perpendicular
to the array substrate, the thin film transistors are located in
the same type of the domains.

[0022] In some embodiments, the array substrate further
comprises: a second transparent electrode layer insulated
and spaced apart from the first transparent electrode layer,
wherein the second transparent electrode layer is configured
to form a fringe electric field with the first transparent
electrode layer to control deflection of liquid crystal mol-
ecules.

[0023] According to another aspect of the embodiments of
the present disclosure, there is provided a dimming liquid
crystal panel comprising: an array substrate according to any
of the above technical solutions, an opposite substrate
spaced apart from the array substrate, and a liquid crystal
layer located between the array substrate and the opposite
substrate.

[0024] According to still another aspect of the embodi-
ments of the present disclosure, a display panel is provided,
comprising the dimming liquid crystal panel according to
the above technical solution, and a display liquid crystal
panel located on one side of the dimming liquid crystal
panel.

[0025] In some embodiments, the first transparent elec-
trode layer comprises:

[0026] a plurality of trunk electrodes, wherein each of the
plurality of trunk electrodes is located between two adjacent
domains with different types, at least one of the trunk
electrodes extends along the row direction, a line width of
the trunk electrode extending along the row direction is
smaller than a line width of a gate line of the display liquid
crystal panel, and in a direction perpendicular to the display
liquid crystal panel, the trunk electrode extending along the
row direction is at least partially overlapped with the gate
line of the display liquid crystal panel; and

[0027] a plurality of branch electrodes connected to the
trunk electrodes on both sides of each of the trunk elec-
trodes, wherein in one of the domains, branch electrodes and
slits extend in the same direction, and adjacent two branch
electrodes are spaced apart by a slit structure.

[0028] In some embodiments, the trunk electrode extend-
ing along the row direction is located within an inside edge
of the gate line of the display liquid crystal panel, in the
direction perpendicular to the display liquid crystal panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The accompanying drawings, which constitute a
part of the specification, illustrate the embodiments of the
present disclosure and, together with the description, serve
to explain the principles of the present disclosure.

[0030] The present disclosure will be understood more
clearly according to the following detailed description with
reference to the accompanying drawings.

[0031] FIG. 1a is a cross-sectional schematic view of a
display panel in the related art;

[0032] FIG. 15 is a front view of an array substrate of a
dimming liquid crystal panel in the related art;

[0033] FIG. 2a is a front view of an array substrate
according to an embodiment of the present disclosure;
[0034] FIG. 256 is a front view of an array substrate
according to another embodiment of the present disclosure;
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[0035] FIG. 3a is a front view of a structure of a dimming
region of an array substrate according to an embodiment of
the present disclosure;

[0036] FIG. 34 is a schematic diagram of an arrangement
of trunk electrodes and branch electrodes in different
domains according to an embodiment of the present disclo-
sure;

[0037] FIG. 3¢ is a schematic diagram of another arrange-
ment of trunk electrodes and branch electrodes in different
domains according to an embodiment of the present disclo-
sure;

[0038] FIG. 4 is a front view of an array substrate accord-
ing to still another embodiment of the present disclosure;
[0039] FIG. 5 is a cross-sectional schematic view of a
dimming liquid crystal panel according to an embodiment of
the present disclosure;

[0040] FIG. 6 is partial views of screen simulation of a
dimming liquid crystal panel in the related art and a dim-
ming liquid crystal panel according to an embodiment of the
present disclosure;

[0041] FIG. 7 is a cross-sectional schematic diagram of a
display panel according to an embodiment of the disclosure.
[0042] Please be appreciated that, the sizes of various
portions shown in the accompanying drawings are not drawn
to actual scale. Furthermore, identical or similar reference
numerals are used to refer to identical or similar members.

DETAILED DESCRIPTION

[0043] Various exemplary embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings in the following. The following
description of the exemplary embodiments is merely illus-
trative in nature and is in noway intended to limit this
disclosure, its application, or uses. The present disclosure
may be implemented in many different forms and is not
limited to the embodiments described herein. These embodi-
ments are provided merely for making the present disclosure
thorough and complete, and sufficiently expressing the
scope of the present disclosure to one of ordinary skill in the
art. It should be noted that the relative arrangement of the
components and steps, compositions of materials, the
numerical expressions, and numerical values set forth in
these embodiments are interpreted to be merely illustrative
instead of restrictive, unless it is specifically stated other-
wise.

[0044] The words “first”, “second” and the like used in the
present disclosure do not imply any sequence, number or
importance, but are merely used to distinguishing different
portions. The word “comprise” or “include” or the like
means that an element preceding the word covers elements
listed following the word, but does not preclude the possi-
bility of covering also other elements. The terms “up”,
“down”, “left”, “right” and the like are merely used for
implying relative position relations, and after an absolute
position of the object described changes, the relative posi-
tion relation may possibly change correspondingly.

[0045] In this disclosure, when a specific device is
described between a first device and a second device, an
intermediate device may exist between the specific device
and the first device or the second device, or an intermediate
device may not exist. When a specific device is described to
be connected to another device, the specific device may be
directly connected with the another device without an inter-
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mediate device, or it may not be directly connected with the
another device but has an intermediate device.

[0046] All terms (including technical or scientific terms)
used in this disclosure have the same meanings as under-
stood by one of ordinary skill in the art, unless otherwise
specifically defined. It should also be understood that the
terms defined in common dictionaries should be interpreted
as having meanings consistent with their meanings in the
context of the relevant technologies, but should not be
interpreted with idealized or extremely formalized mean-
ings, unless otherwise expressly defined herein.

[0047] Techniques, methods and apparatus as known by
one of ordinary skill in the relevant art may not be discussed
in detail, but are intended to be regarded as a part of the
specification where appropriate.

[0048] At present, a common type of display device in the
market is the liquid crystal display device. A conventional
liquid crystal display device generally comprises a liquid
crystal display panel and a backlight module disposed at a
light incidence side of the liquid crystal display panel. The
liquid crystal display panel comprises: an array substrate and
a filtering substrate which are oppositely arranged to form a
liquid crystal cell, liquid crystal located between the array
substrate and the filtering substrate, a first polarizer located
on one side of the array substrate away from the filtering
substrate, and a second polarizer located on one side of the
filtering substrate away from the array substrate, wherein the
array substrate is closer to the backlight module than the
filtering substrate, and polarization directions of the first
polarizer and the second polarizer are orthogonal. The liquid
crystal display panel comprises a plurality of pixel units,
each including a plurality of sub-pixels having different
colors. The sub-pixels of the same pixel unit mix light
according to a certain proportion, so that the pixel unit can
display colors visible to human eyes. Such a conventional
liquid crystal display device has technical defects of poor
picture contrast and light leakage in dark state due to its own
structural characteristics.

[0049] In order to improve the above defects, the related
art proposes a liquid crystal display device using a dual-
screen driving technique. It differs from the conventional
liquid crystal display device mainly in that, as shown in FIG.
1a, a display panel 100' comprises a dimming liquid crystal
panel 2' and a display liquid crystal panel 1' which are
stacked. The display liquid crystal panel 1' has a structure
and an operating principle similar to those of the above-
mentioned liquid crystal display panel, and the dimming
liquid crystal panel 2' is located on a light incidence side of
the display liquid crystal panel 1' and a light emission side
of the backlight module (the backlight module is not shown
in FIG. 1a, and the light emission of the backlight module
is shown by dotted arrows in FIG. 1a) , and comprises a
plurality of dimming pixels 020' arranged in an array. Each
dimming pixel 020" serves as a dimming unit, and is located
opposite to a plurality of sub-pixels 010' of the display liquid
crystal panel ', for controlling the direction and intensity of
the backlight incident into a respective region of the display
liquid crystal panel 1' through the dimming pixel 020'".
[0050] The liquid crystal display device in the related art
can realize finer regional dimming on a picture according to
the following principle: light transmittance (i.e., the direc-
tion and/or intensity to of the backlight allowed to transmit
through) of a respective dimming pixel 020' of the dimming
liquid crystal panel 2' is adjusted according to a gray scale
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of a displayed picture in a different region. For example, for
a region with a higher picture brightness, the light transmit-
tance of the respective dimming pixel 020' of the dimming
liquid crystal panel 2' is adjusted to be relatively higher; for
a region with a lower picture brightness, the light transmit-
tance of the respective dimming pixel 020' of the dimming
liquid crystal panel 2' is adjusted to be relatively lower; for
a region where the picture is displayed as black, the light
transmittance of the respective dimming pixel 020" of the
dimming liquid crystal panel 2' is adjusted to be substan-
tially zero. Compared with the conventional liquid crystal
display device, this liquid crystal display device can over-
come the defect of light leakage in dark state of the picture,
and remarkably improve the contrast, thereby bringing a
better viewing experience to the user. Particularly, when the
liquid crystal display device performs HDR (High-Dynamic
Range) display, the regional dimming makes the brightness
range of the picture wider, the low gray scale transition more
natural, and the display effect better.

[0051] As shown in FIG. 15, in a array substrate 21' of the
dimming liquid crystal display panel, a common electrode
layer 213' having a plurality of slit structures (the slit
structures are not shown in the figure) comprises two types
of' domains 3a' and 34 alternately arranged along the column
direction, and the array substrate 21' corresponding to each
dimming region 20' of the dimming pixel 020' overlaps with
the two types of domains 3a' and 35'. Thus, the liquid crystal
molecules of the dimming pixel 020' can exhibit two axi-
symmetric orientations under the driving of the electric field
formed by the common electrode layer and the pixel elec-
trode layer (not shown in the figure), so that a viewing angle
of the display panel in the horizontal direction exhibits axial
symmetry.

[0052] Inorder to increase the transmittance of the display
panel and reduce the capacitive load of the dimming liquid
crystal display panel, the dimming liquid crystal display
panel is usually designed to be low in resolution. When the
display panel is designed to be large in size, for example, 65
inches or more, each dimming pixel is also large in size.
When people look at the picture from a side view, since a
direction of the electric field formed by the common elec-
trode layer and the pixel electrode layer of the same dim-
ming pixel in a different domain is different, deflection
directions of the liquid crystal are also different, and refrac-
tion effects to light are also different. When looking at the
picture from the side view, there is a certain difference
between the transmittances of the two types of the domains,
such that human eyes can see obvious stripes, and especially
when the picture is displayed as white, the stripes are
alternate in yellow and blue, resulting in a very unsatisfac-
tory viewing experience.

[0053] To solve the technical problems in the related art,
the embodiments of the present disclosure provide an array
substrate, a dimming liquid crystal panel and a display
panel.

[0054] In the embodiments of the present disclosure, the
dimming pixel is directed to the dimming liquid crystal
panel, and its overall structure is designed to control the
direction and intensity of the backlight incident into a
respective region of the display liquid crystal panel through
the dimming pixel. The dimming region is directed to the
array substrate, is defined by the crossing of gate lines and
data lines adjacent to the gate lines, and has a one-to-one
correspondence with the dimming pixel, and the structural
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design of the array substrate in the dimming region is a part
of the structural design of the dimming pixel.

[0055] As shown in FIG. 2a and FIG. 3a, an embodiment
of the present disclosure provides an array substrate 21,
comprising:

[0056] a first transparent electrode layer 213 with a plu-
rality of slit structures 2130, wherein the first transparent
electrode layer 213 comprises a plurality of domains 3 with
an equal area, each of the plurality of domains 3 comprises
at least two types of domains (e.g., domains 3a and 35 in the
figure, different types of the domains are distinguished by
different gray scales), the at least two types of domains are
arranged in a mosaic shape, wherein slit structures 2130
located in a same type of domains extend in a same
direction, and slit structures 2130 located in different types
of domains extend in different directions (in FIG. 3a, dif-
ferent domains are schematically demarcated by dashed
lines);

[0057] a plurality of gate lines 211 extending along a row
direction and a plurality of data lines 212 extending along a
column direction, the plurality of gate lines 211 and the
plurality of data lines 212 crossing to define a plurality of
dimming regions 20 arranged in an array, wherein each of
the dimming regions is overlapped with the at least two
types of the domains in the first transparent electrode layer,
for example, each of the dimming regions has an area
overlapped with the at least two types of the domains in the
first transparent electrode layer.

[0058] The array substrate 21 in an embodiment of the
present disclosure is applied to a dimming liquid crystal
panel. Referring to FIG. 5, the dimming liquid crystal panel
2 comprises, in addition to the array substrate 21, an
opposite substrate 22 spaced apart from the array substrate
21, and a liquid crystal layer 23 located between the array
substrate 21 and the opposite substrate 22. When the dim-
ming liquid crystal panel 2 operates, a backlight is incident
into the array substrate 21, passes through the liquid crystal
layer 23, and then is emitted out from the opposite substrate
22.

[0059] In some embodiments of the present disclosure, the
dimming liquid crystal panel is an AD-SDS (Advanced
Super Dimension Switch, ADS for short) mode liquid crys-
tal panel. FIG. 3a shows a schematic structure of the array
substrate in a dimming region. The array substrate in the
embodiment of the present disclosure further comprises a
second transparent electrode layer 214 in addition to the first
transparent electrode layer 213, the second transparent elec-
trode layer 214 is insulated and spaced apart from the first
transparent electrode layer 213, and the second transparent
electrode layer 214 is closer to a base (not shown in the
figure) of the array substrate than the first transparent
electrode layer 213. In some embodiments, the second
transparent electrode layer 214 may be a pixel electrode
layer including a plurality of planar pixel electrodes, and the
first transparent electrode layer 213 with the slit structures
2130 is a common electrode layer. In some other embodi-
ments, the second transparent electrode layer may also be a
common electrode layer, and the first transparent electrode
layer with the slit structures is a pixel electrode layer
including a plurality of pixel electrodes with the slit struc-
tures.

[0060] As shown in FIG. 2a and FIG. 3a, the array
substrate further comprises a thin film transistor 215 dis-
posed at a crossing of the gate line 211 and the data line 212
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and connected to the gate line 211 and the data line 212
respectively. Specifically, a gate electrode of the thin film
transistor 215 is connected to the gate line 211, a source
electrode of the thin film transistor 215 is connected to the
data line 212, and a drain electrode of the thin film transistor
215 is connected to the pixel electrode. In addition, the array
substrate further comprises a common electrode line 218 for
uniformly transmitting a common voltage signal to the first
transparent electrode layer 213 or the second transparent
electrode layer 214 serving as the common electrode layer.
In this embodiment, the common electrode line 218 is
disposed between two adjacent data lines 212.

[0061] When the dimming liquid crystal panel operates, an
electric field will be generated at an edge of the slit structure
2130 of the first transparent electrode layer 213, and an
electric field will be also generated between the first trans-
parent electrode layer 213 and the second transparent elec-
trode layer 214, so as to form a multi-dimensional electric
field. The multi-dimensional electric field can deflect most
of the liquid crystal molecules, so that the operating effi-
ciency and the transmittance of the dimming liquid crystal
panel are improved.

[0062] As shown in FIG. 2a, in this embodiment, the thin
film transistors 215 arranged along the row direction are
disposed on a same side of the data lines 212 adjacent to the
thin film transistors, the thin film transistors 215 arranged
along the column direction are alternately arranged on both
sides of each of the data lines 212 adjacent to the thin film
transistors, and the data lines 212 alternately transmit data
signals to the pixel electrodes on both sides. As can be seen
from the FIG. 2a, in a direction perpendicular to the array
substrate 21, the thin film transistors 215 are located in the
same type of the domains 34, and a drain of each thin film
transistor 215 is connected to the pixel electrode of the
dimming pixel in the same type of the domains. Compared
with a column inversion driving mode (in the column
inversion driving mode, all the thin film transistors are
arranged on the same side of the adjacent data lines), such
a driving design can effectively reduce dithering patterns of
the display picture.

[0063] In order to achieve symmetry of the viewing angle
of the display device, the structure of the dimming region 20
is usually a multi-domain design. As shown in FIG. 2a and
FIG. 3a, each dimming region 20 overlaps with the plurality
of domains 3 of the first transparent electrode layer 213 and
overlaps with at least two types of domains, and extending
directions of the slit structures 2130 of the first transparent
electrode layer 213 located in the different types of the
domains exhibit a certain symmetry. Thus, under the driving
of the electric field, orientations of the liquid crystal mol-
ecules corresponding to the different types of domains in the
same dimming pixel correspondingly also exhibit a certain
symmetry.

[0064] In the embodiment of the present disclosure, the
density of the domains 3 of the first transparent electrode
layer 213 is not limited and may be designed according to a
specific size of the display product. In some embodiments,
a ratio of the area of one of the plurality of domains to the
area of one of the plurality of dimming regions is equal to
or greater than Yis, and equal to or less than 4. In the
embodiment shown in FIG. 2a, the ratio of the area of the
domain 3 to the area of the dimming region 20 is about .
The number of the types of the domains 3 included in the
first transparent electrode layer 213 is not limited either, for
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example, two types of domains 3a¢ and 35 as shown in FIG.
2a may be included, or three or more types of domains may
be included.

[0065] In the embodiment shown in FIG. 2a, the plurality
of domains 3 have the same shape and size, and are all
isosceles triangles, e.g., regular triangles, the plurality of
domains 3 includes two types of domains 3a and 35, and the
two types of domains 3a and 35 are arranged in a mosaic
shape. That is, for the domain 3a at the non-edge, it is
surrounded by three domains 35, and likewise, for the
domain 34 at the non-edge, it is surrounded by three
domains 3a. The two types of domains 3¢ and 35 are
arranged in a mosaic shape, so that the different types of the
domains are uniformly disturbed, thereby improving poor
stripes of the display picture of the display device macro-
scopically.

[0066] In the embodiment shown in FIG. 2a and FIG. 3a,
each dimming region 20 overlgps with ten domains 3 (see
the domains numbered @ to 3 in FIG. 2a and FIG. 3a)
of the first transparent electrode layer 213, and each dim-
ming region 20 overlaps with both the two types of domains
of the first transparent electrode layer 213. In the related art
shown in FIG. 15, each dimming region 20' overlaps with
four domains of the transparent electrode layer 213', and
each dimming region 20' overlaps with both the two types of
domains 3a' and 34" of the transparent electrode layer 213'.
As can be seen by comparing FIG. 2a with FIG. 15, in the
embodiment of the present disclosure, the number of the
domains 3 overlapping with the dimming region 20 is larger,
which is equivalent to making finer area division on the light
emitted from the dimming pixels of the dimming liquid
crystal panel in different orientations, thereby achieving an
effect of uniform color mixing, and effectively improve poor
stripes of the display picture of the display device.

[0067] As shown in FIG. 24, in the embodiment of the
present disclosure, each of the plurality of gate lines 211
extend in a fold-line waveform along the row direction, and
includes a plurality of first fold line units 2110 arranged
periodically, wherein each of the plurality of first fold line
unit 2110 includes two first straight line segments 03 sym-
metrically arranged with the column direction as a symmetry
axis; each of the plurality of data line 212 extends in a
fold-line waveform along the column direction and includes
a plurality of second fold line units 2120 arranged periodi-
cally, wherein each of the plurality of second fold line units
2120 includes a first subsegment 2120a and a second
subsegment 21205 which are centrosymmetric, and the first
subsegment 2120qg and the second subsegment 21205 each
include two second straight line segments 04 symmetrically
arranged with the row direction as a symmetric axis. By
adopting this design, a shape of the dimming pixel of the
dimming liquid crystal panel is greatly different from a
shape (usually rectangular) of the sub-pixel of the display
liquid crystal panel, which is beneficial to the elimination of
Moore fringes. In this embodiment, the shapes of the data
lines 212 are the same, and a common electrode line 218 is
provided between adjacent data lines 212, the common
electrode line 218 also extends in a fold-line waveform
along the column direction and includes a plurality of third
fold line units 2180 arranged periodically, wherein each of
the plurality of third fold line units 2180 includes a third
subsegment 2180a and a fourth subsegment 21805 which
are centrosymmetric, and the third subsegment 2180a and
the fourth subsegment 21805 each include two third straight
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line segments 05 symmetrically arranged with the row
direction as a symmetric axis.

[0068] As shown in FIG. 24, in some embodiments of the
present disclosure, the shapes of the common electrode line
218 and one of the plurality of data lines 212 are substan-
tially symmetrical with respect to the column direction, so
that in one dimming region, portions of the common elec-
trode layer on both sides of the common electrode line have
a substantially equal area, and therefore, the signal unifor-
mity is better, which can further improve the transverse
pattern phenomenon of the picture of the display panel. As
shown in FIG. 25, in some other embodiments of the present
disclosure, the shapes of the common electrode line 218 and
one of the plurality of data lines 212 may be substantially the
same.

[0069] In addition, in the embodiment, in a direction
perpendicular to the array substrate 21, endpoints Al and A2
of each of the plurality of first fold line unit 2110 coincide
with endpoints B1 and B2 or midpoint B3 of one of the
plurality of second fold line unit 2120, and a midpoint A3 of
each of the plurality of first fold line unit 2110 coincides
with endpoints C1 and C2 or midpoint C3 of one of the
plurality of third fold line unit 2180. Each of the dimming
regions 20 is defined by the first fold line units 2110 in one
period of two adjacent gate lines 211 and the second fold line
units 2120 in a half period of two adjacent data lines 212.

[0070] As shown in FIG. 2a, in this embodiment, the
domains 3 are shaped as isosceles triangles, and in the
direction perpendicular to the array substrate, each first
straight line segment 03 substantially coincides with sides of
two domains 3 (i.e. sides located on the same side of the two
isosceles triangles), and orthographic projection of one of
the plurality of second fold line units 2120 and one of the
plurality of third fold line units 2180 in the column direction
is substantially equal to four times a height of the isosceles
triangles.

[0071] In the embodiment of the present disclosure, as
shown in FIG. 24, the area of one dimming region 20 is
substantially equal to the area of eight domains 3. The two
types of domains 3a, 3b overlapping with one dimming
region 20 have the same area which is approximately half
the area of the dimming region 20. Each dimming region
overlaps with ten domains, and a maximum overlapping
area with a single domain is equal to the area of the single
domain, i.e. approximately one eighth of the area of the
dimming region. Compared with the related art, the maxi-
mum overlapping area of the dimming region with a single
domain is reduced by one fourth, so that a good color mixing
effect can be realized, and poor stripes are effectively
improved.

[0072] As shown in FIG. 2a and FIG. 3a, in the direction
perpendicular to the array substrate, second straight line
segments 04 and third straight line segments 05 in the same
type of domain extend in the same direction as slit structures
2130 extend. By adopting this design, the arrangement of the
slit structures 2130 of the first transparent electrode layer
213 in the dimming region 20 is more optimized, and more
fringe electric fields can be generated, which is beneficial to
maximization of the transmittance of the dimming liquid
crystal panel. In some embodiments, an acute angle formed
by one of the plurality of slit structures 2130 and the column
direction is in a range greater than or equal to 7° and less
than or equal to 11°.
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[0073] As shown in FIGS. 3a, 356 and 3¢, in one embodi-
ment of the present disclosure, the first transparent electrode
layer 213 includes a plurality of trunk electrodes 2131, and
a plurality of branch electrodes 2132 distributed on both
sides of the trunk electrode 2131, wherein each of the
plurality of trunk electrodes 2131 is located between two
adjacent domains with different types. In one domain,
branch electrodes 2132 extend in the same direction as slit
structures 2130, and the adjacent two branch electrodes
2132 are spaced apart by a slit structure 2130. In addition,
at least one of the plurality of trunk electrodes 2131 extends
in the row direction. As shown in FIG. 35, for the trunk
electrodes 2131 extending in the row direction, a plurality of
branch electrodes 2132 on both sides thereof are arranged
symmetrically with respect to the trunk electrodes 2131. As
shown in FIG. 35, for the trunk electrodes 2131 extending in
a direction angled with the row direction, a plurality of
branch electrodes 2132 on both sides thereof are asymmetri-
cally arranged with respect to the trunk electrodes 2131.
[0074] Aline width of the trunk electrode 2131 extending
in the row direction may be designed to be smaller than a
line width of the gate line of the display liquid crystal panel.
When the dimming liquid crystal display panel comprising
the array substrate is assembled with the display liquid
crystal panel, as shown in FIG. 4, in a direction perpendicu-
lar to the display liquid crystal panel, the trunk electrode
2131 extending in the row direction can be located within an
inside edge of a gate line 101 of the display liquid crystal
panel, that is, the orthographic projection of the trunk
electrodes 2131 extending in the row direction on the
display liquid crystal panel overlaps the interior of the gate
lines 101, so as to be shielded by the gate lines 101 (the gate
lines 101 of the display liquid crystal panel do not belong to
the structure of the array substrate 21, and are only used
herein for illustrating a relative position relationship with the
trunk electrodes 2131).

[0075] Since the slit structures 2130 on both sides of the
trunk electrode 2131 extend in different directions, the liquid
crystal molecules of the dimming pixel may deflect in
different directions on both sides of the trunk electrode 2131,
and thus a light leakage phenomenon may occur at the trunk
electrode 2131. The line width of the trunk electrode 2131
is designed to be smaller than the line width of the gate line
101 of the display liquid crystal panel, and by means of the
shielding of the gate line 101 of the display liquid crystal
panel, the light leakage phenomenon at the trunk electrode
2131 can be effectively reduced or even avoided, thereby
further improving the quality of the display picture.

[0076] It is worth mentioning that, in some other embodi-
ments of the present disclosure, in the direction perpendicu-
lar to the display liquid crystal panel, the trunk electrode
2131 extending in the row direction may also partially
overlap with the gate line 101 in width, thereby reducing
light leakage to some extent.

[0077] Referring to FIG. 5, the embodiments of the pres-
ent disclosure further provide a dimming liquid crystal panel
2 comprising the array substrate 21 according to any of the
foregoing technical solutions, an opposite substrate 22
spaced apart from the array substrate 21, and a liquid crystal
layer 23 located between the array substrate 21 and the
opposite substrate 22.

[0078] Taking a 75-inch dimming liquid crystal panel as
an example, as shown in FIG. 6, the left drawing is a partial
view of the screen simulation of the dimming liquid crystal
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panel according to the embodiment shown in FIG. 2a of the
present disclosure, and the right drawing is a partial view of
the screen simulation of the dimming liquid crystal panel in
the related art shown in FIG. 15. It can be seen that apparent
stripes can be seen in the simulated screen of the dimming
liquid crystal panel in the related art, while stripes substan-
tially cannot be seen in the simulated screen of the dimming
liquid crystal panel according to the embodiment of the
present disclosure and the display quality is significantly
improved.

[0079] As shown in FIG. 7, the embodiments of the
present disclosure further provide a display panel 100 com-
prising the dimming liquid crystal panel 2 according to the
foregoing embodiment, and a display liquid crystal panel 1
located on one side of the dimming liquid crystal panel 2.
Specifically, the display liquid crystal panel 1 is located on
a light emission side of the dimming liquid crystal panel 2.
[0080] The display panel is applied to the display device,
can realize comparatively fine regional dimming of the
picture, has an excellent contrast performance, and can
effectively improve poor stripes of the picture compared
with the related art, so that the picture quality is relatively
high, and then the user experience is remarkably improved.
Specific product types of the display device are not limited,
and may be, for example, a display, a tablet computer, a
notebook computer, a television set, an ATM apparatus, an
electronic paper, a display screen, and the like.

[0081] In some embodiments, as before, the first transpar-
ent electrode layer of the array substrate of the dimming
liquid crystal panel comprises a plurality of trunk electrodes,
and a plurality of branch electrodes distributed on both sides
of the trunk electrodes, and each trunk electrode is located
between two adjacent slit structures of the different types of
the domains. In one domain, the branch electrodes extend in
the same direction as the slit structures, and adjacent branch
electrodes are spaced apart by the slit structures.

[0082] At least one trunk electrode extends along the row
direction, the line width of the trunk electrode extending
along the row direction is smaller than the line width of the
gate lines of the display liquid crystal panel, and in the
direction perpendicular to the display liquid crystal panel,
the trunk electrode extending along the row direction falls
within an inside edge of the gate lines of the display liquid
crystal panel. In some other embodiments, in the direction
perpendicular to the display liquid crystal panel, the trunk
electrodes extending along the row direction may also
partially overlap with the gate lines of the display liquid
crystal panel. By adopting the design schemes of these
embodiments, the light leakage phenomenon at the trunk
electrodes can be effectively reduced or even avoided,
thereby further improving the quality of the display picture.
[0083] So far, the embodiments of this disclosure have
been described in detail. In order to avoid obscuring the idea
of this disclosure, some details well known in the art are
omitted. A person skilled in the art can fully understand how
to implement the technical solutions disclosed herein
according to the above description.

[0084] Although some specific embodiments of the pres-
ent disclosure have been described in detail with examples,
it should be understood by a person skilled in the art that the
above examples are only intended to be illustrative but not
to limit the scope of the present disclosure. The above
embodiments can be modified or partial technical features
thereof can be equivalently substituted without departing
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from the scope and spirit of the present disclosure. The scope
of the present disclosure is defined by the attached claims.

1. An array substrate comprising:

a first transparent electrode layer with a plurality of slit
structures, wherein the first transparent electrode layer
comprises a plurality of domains with an equal area, the
plurality of domains comprise at least two types of
domains arranged in a mosaic shape, slit structures
located in a same type of domain extend in a same
direction, and slit structures located in different types of
domains extend in different directions; and

a plurality of gate lines extending along a row direction
and a plurality of data lines extending along a column
direction, the plurality of gate lines and the plurality of
data lines crossing to define a plurality of dimming
regions arranged in an array, wherein each of the
dimming regions is overlapped with the at least two
types of the domains in the first transparent electrode
layer.

2. The array substrate according to claim 1, wherein a
ratio of an area of one of the plurality of domains to an area
of one of the plurality of dimming regions is equal to or
greater than %16 and equal to or less than V5.

3. The array substrate according to claim 1, wherein:

each of the plurality of gate lines extends in a fold-line
waveform along the row direction, and comprises a
plurality of first fold line units arranged periodically,
wherein each of the plurality of first fold line units
comprises two first straight line segments symmetri-
cally arranged with the column direction as a symmetry
axis;

each of the plurality of data lines extends in a fold-line
waveform along the column direction and comprises a
plurality of second fold line units arranged periodically,
wherein each of the plurality of second fold line units
comprises a first subsegment and a second subsegment
which are centrosymmetric, and the first subsegment
and the second subsegment each comprise two second
straight line segments symmetrically arranged with the
row direction as a symmetric axis; and

the array substrate further comprises: a common electrode
line located between adjacent two of the plurality of
data lines, wherein the common electrode line extends
in a fold-line waveform along the column direction and
comprises a plurality of third fold line units arranged
periodically, each of the plurality of third fold line units
comprises a third subsegment and a fourth subsegment
which are centrosymmetric, and the third subsegment
and the fourth subsegment each comprise two third
straight line segments symmetrically arranged with the
row direction as a symmetric axis.

4. The array substrate according to claim 3, wherein
shapes of the common electrode line and one of the plurality
of data lines are substantially symmetrical with respect to
the column direction, or the shapes of the common electrode
line and one of the plurality of data lines are substantially the
same.

5. The array substrate according to claim 3, wherein in a
direction perpendicular to the array substrate, an end point
of each of the plurality of first fold line units coincides with
an end point or a midpoint of one of the plurality of second
fold line units, and a midpoint of each of the plurality of first
fold line units coincides with an end point or a midpoint of
one of the plurality of third fold line units.
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6. The array substrate according to claim 5, wherein in the
direction perpendicular to the array substrate, second
straight line segments and third straight line segments
located in the same type of domain extend in the same
direction as slit structures extend.

7. The array substrate according to claim 6, wherein an
acute angle formed by one of the plurality of slits and the
column direction is in a range greater than or equal to 7
degrees, and less than or equal to 11 degrees.

8. The array substrate according to claim 3, wherein the
plurality of domains are the same in shape and size and are
isosceles triangles, and each of the plurality of domains
comprises two types of domains.

9. The array substrate according to claim 8, wherein:

in a direction perpendicular to the array substrate, each of
the first straight line segments substantially coincides
with a side of two of the isosceles triangles located on
the same side; and

an orthographic projection of one of the plurality of
second fold line units and one of the plurality of third
fold line units in the column direction is substantially
equal to four times a height of the isosceles triangle.

10. The array substrate according to claim 1, wherein the
first transparent electrode layer comprises:

a plurality of trunk electrodes, wherein each of the plu-
rality of trunk electrodes is located between two adja-
cent domains with different types, and at least one of
the trunk electrodes extends along the row direction;
and

a plurality of branch electrodes connected to the trunk
electrodes on both sides of each of the trunk electrodes,
wherein in one of the domains, branch electrodes and
slit structures extend in the same direction, and adja-
cent two branch electrodes are spaced apart by a slit
structure.

11. The array substrate according to claim 1, further
comprising thin film transistors disposed at crossings of gate
lines and data lines and connected to the gate lines and the
data lines, wherein:

the thin film transistors arranged along the row direction
are arranged on a same side of the data lines adjacent
to the thin film transistors; and

the thin film transistors arranged along the column direc-
tion are alternately arranged on both sides of each of the
data lines adjacent to the thin film transistors.

12. The array substrate according to claim 11, wherein in

a direction perpendicular to the array substrate, the thin film
transistors are located in the same type of the domains.

13. The array substrate according to claim 11, further
comprising a second transparent electrode layer insulated
and spaced apart from the first transparent electrode layer,
wherein the second transparent electrode layer is configured
to form a fringe electric field with the first transparent
electrode layer to control deflection of liquid crystal mol-
ecules.

14. A dimming liquid crystal panel comprising: an array
substrate according to claim 1, an opposite substrate spaced
apart from the array substrate, and a liquid crystal layer
located between the array substrate and the opposite sub-
strate.

15. A display panel comprising: the dimming liquid
crystal panel according to claim 14, and a display liquid
crystal panel located on one side of the dimming liquid
crystal panel.
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16. The display panel according to claim 15, wherein the
first transparent electrode layer comprises:

a plurality of trunk electrodes, wherein each of the plu-
rality of trunk electrodes is located between two adja-
cent domains with different types, at least one of the
plurality of trunk electrodes extends along the row
direction, a line width of the trunk electrode extending
along the row direction is smaller than a line width of
a gate line of the display liquid crystal panel, and in a
direction perpendicular to the display liquid crystal
panel, a trunk electrode extending along the row direc-
tion is at least partially overlapped with the gate line of
the display liquid crystal panel; and

a plurality of branch electrodes connected to trunk elec-
trodes on both sides of each of the trunk electrodes,
wherein in one of the domains, branch electrodes and
slits extend in the same direction, and adjacent two
branch electrodes are spaced apart by a slit structure.

17. The display panel according to claim 16, wherein the
trunk electrode extending along the row direction is located
within an inside edge of the gate line of the display liquid
crystal panel, in the direction perpendicular to the display
liquid crystal panel.

18. The dimming liquid crystal panel according to claim
14, wherein a ratio of an area of one of the plurality of
domains to an area of one of the plurality of dimming
regions is equal to or greater than %16 and equal to or less
than 5.

19. The dimming liquid crystal panel according to claim
14, wherein:
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the plurality of gate lines extend in a fold-line waveform

along the row direction, and comprises a plurality of
first fold line units arranged periodically, wherein each
of the plurality of first fold line units comprises two first
straight line segments symmetrically arranged with the
column direction as a symmetry axis;

the plurality of data lines extend in a fold-line waveform

along the column direction and comprises a plurality of
second fold line units arranged periodically, wherein
each of the plurality of second fold line units comprises
a first subsegment and a second subsegment which are
centrosymmetric, and the first subsegment and the
second subsegment each comprise two second straight
line segments symmetrically arranged with the row
direction as a symmetric axis; and

the array substrate further comprises: a common electrode

line located between adjacent two of the plurality of
data lines, wherein the common electrode line extends
in a fold-line waveform along the column direction and
comprises a plurality of third fold line units arranged
periodically, each of the plurality of third fold line units
comprises a third subsegment and a fourth subsegment
which are centrosymmetric, and the third subsegment
and the fourth subsegment each comprise two third
straight line segments symmetrically arranged with the
row direction as a symmetric axis.

20. The dimming liquid crystal panel according to claim
19, wherein the plurality of domains are the same in shape
and size and are isosceles triangles, and the plurality of
domains comprise two types of domains.

#* #* #* #* #*



