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7) ABSTRACT

The present disclosure provides a display panel, a prepara-
tion method thereof, and a liquid crystal display. The display
panel includes a first substrate, a second substrate opposite
to the first substrate, a liquid crystal layer between the first
substrate and the second substrate, and a polymerizable
monomer arranged in the liquid crystal layer; wherein a
plurality of polymer walls are arranged in the liquid crystal
layer; the polymer wall contacts to the first substrate and the
second substrate, and a polymerization direction of the
polymerizable monomer in the polymer wall is substantially
perpendicular to a thickness direction of the polymer wall.
By arranging a plurality of polymer walls to limit the flow
of the liquid crystal in a liquid crystal layer, improve an edge
roughness of a polymer wall, so as to improve light leakage
from an edge of pixels and improve a display effect.
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a display panel may be provided

a mask plate may be covered on the
display panel

. the mask plate may be irradiated by
ultraviolet light, to form a polymer wall
. in the liquid erystal layer corresponding
: to a portion with through holes '
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DISPLAY PANEL, PREPARATION METHOD
THEREOF, AND LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation-applica-
tion of International (PCT) Patent Application No. PCT/
CN2018/073685, field on Jan. 23, 2018, which claims
foreign priority of Chinese Patent Application No.
201711497925.1, field on Dec. 29, 2017 in the State Intel-
lectual Property Office of China, the entire contents of which
are hereby incorporated by reference.

FIELD

[0002] The described embodiments relate to a technology
of a display, and more particularly, to a display panel, a
preparation method thereof, and a liquid crystal display.

BACKGROUND

[0003] In recent years, with the rapid development of
display technologies, people are increasingly demanding
displays. In particular, the demand for non-flat display
devices such as flexible liquid crystal displays, curved liquid
crystal displays, flexible liquid crystal displays, and foldable
liquid crystal displays is gradually increasing. However,
these display devices are unevenly distributed in the surface
during bending, resulting in a flow of the liquid crystal and
a non-uniform cell thickness, thereby causing a problem of
reduced a display quality. Maintaining a uniformity of the
thickness of the flexible display cell during bending and
limiting the flow of the liquid crystal has become the biggest
problems in the field of flexible display.

SUMMARY

[0004] A problem mainly solved by the present disclosure
is to provide a display panel, a preparation method thereof,
and a liquid crystal display, thereby the flow of the liquid
crystal in a liquid crystal layer may be limited, an edge
roughness of'a polymer wall may be improved, so that a light
leakage from an edge of pixels and a display effect may be
improved.

[0005] In order to solve the above-mentioned technical
problem, a technical solution adopted by the present disclo-
sure is to provide a display panel and a backlight, wherein
the display panel comprises: a first substrate, a second
substrate opposite to the first substrate, a liquid crystal layer
between the first substrate and the second substrate, and a
polymerizable monomer arranged in the liquid crystal layer;
wherein a plurality of polymer walls are arranged in the
liquid crystal layer, and the polymer wall comprises a
plurality of first polymer walls extending to a first direction
and a plurality of second polymer walls extending to a
second direction; the first direction and the second direction
are substantially parallel to a surface of the first substrate;
the plurality of the first polymer walls and the plurality of the
second polymer walls are interlaced to form a grid shape,
wherein each grid in the grid shape corresponds to a pixel;
wherein the polymerizable monomer comprises at least one
of acrylate, acrylate derivatives, methacrylate, methacrylate
derivatives, cinnamate, coumarin, styrylpyridine, styryl
phthalimidine, and diphenylacetylene.

[0006] In order to solve the above-mentioned technical
problem, a technical solution adopted by the present disclo-

Jul. 4,2019

sure is to provide a display panel comprising: a first sub-
strate, a second substrate opposite to the first substrate, a
liquid crystal layer between the first substrate and the second
substrate, and a polymerizable monomer arranged in the
liquid crystal layer; wherein a plurality of polymer walls are
arranged in the liquid crystal layer; the polymer wall contact
to the first substrate and the second substrate, and a polym-
erization direction of the polymerizable monomer in the
polymer wall is substantially perpendicular to a thickness
direction of the polymer wall.

[0007] In order to solve the above-mentioned technical
problem, a technical solution adopted by the present disclo-
sure is to provide a preparation method for a display panel
comprising: providing a display panel comprising a first
substrate, a second substrate opposite to the first substrate, a
liquid crystal layer between the first substrate and the second
substrate, and a polymerizable monomer arranged in the
liquid crystal layer; covering the display panel by a mask
plate, wherein a portion with through holes is arranged in the
mask plate; irradiating the mask plate by ultraviolet light, to
form a polymer wall in the liquid crystal layer corresponding
to the portion with through holes.

[0008] Advantages of the disclosure may follow. By add-
ing the polymerizable monomer in the liquid crystal layer,
the polymerizable monomer may be proceeded a polymer-
ization reaction to form the plurality of polymer walls with
directionality, thereby the flow of liquid crystals may be
limited in the liquid crystal layer. Because the polymeriza-
tion direction of the polymerizable monomer in the polymer
wall may be directional, and the polymerization direction
may be substantially perpendicular to the thickness direction
of the polymer wall. An edge of the polymer wall may not
occur protrusions easily, so as to improve a roughness of the
edge of the polymer wall, thereby a light leakage may be
improved at an edge of pixels and a display effect may be
improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order to clearly illustrate the technical solutions
of the present disclosure, the drawings used in the descrip-
tion of the embodiments will be briefly described. It is
understood that the drawings described herein are merely
some embodiments of the present disclosure. Those skilled
in the art may derive other drawings from these drawings
without inventive effort.

[0010] FIG. 1 is a structural illustration of a display panel
in accordance with an embodiment in the present disclosure.
[0011] FIG. 2 is a structural illustration of a display panel
in accordance with another embodiment in the present
disclosure.

[0012] FIG. 3 is a front sectional view of a display panel
in accordance with another embodiment in the present
disclosure.

[0013] FIG. 4 is a flow chart of a preparation method for
a display panel in accordance with an embodiment in the
present disclosure.

[0014] FIG. 51is a structural illustration of a polymerizable
monomer before polymerization of a preparation method for
a display panel in accordance with an embodiment in the
present disclosure.

[0015] FIG. 6 is a structural illustration of a polymerizable
monomer after polymerization of a preparation method for
a display panel in accordance with an embodiment in the
present disclosure.
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[0016] FIG. 7 is a mask plate of a preparation method for
a display panel in accordance with an embodiment in the
present disclosure.

[0017] FIG. 81is aliquid crystal display in accordance with
an embodiment in the present disclosure.

DETAILED DESCRIPTION

[0018] The detailed description set forth below is intended
as a description of the subject technology with reference to
the appended figures and embodiments. It is understood that
the embodiments described herein include merely some
parts of the embodiments of the present disclosure, but do
not include all the embodiments. Based on the embodiments
of the present disclosure, all other embodiments that those
skilled in the art may derive from these embodiments are
within the scope of the present disclosure.

[0019] Referring to FIG. 1, FIG. 1 is a structural illustra-
tion of a display panel in accordance with an embodiment in
the present disclosure. FIG. 1 is a side sectional view of the
display panel. The display panel may comprise: a first
substrate 11, a second substrate 12 opposite to the first
substrate 11, and a liquid crystal layer 13 between the first
substrate 11 and the second substrate 12.

[0020] The first substrate 11 and the first substrate 12 may
be flexible substrates, such as transparent plastic substrates,
and may also be glass or other substrates. In a twisted
nematic (TN) or a super twisted nematic (STN) liquid
crystal panel, the first substrate 11 may comprise a thin-film
transistor (TFT) structure and a pixel electrode layer, and the
second substrate 12 may comprise a common electrode layer
and a color filter. In addition, in an in-plane switching (IPS)
liquid crystal panel, the common electrode layer may also be
arranged in the first substrate 11 to form a horizontal electric
field by the pixel electrode layer. In addition, in a color filter
on array (COA) liquid crystal panel, the color filter may also
be arranged in the first substrate 11. It may be understood
that, types of the liquid crystal display panel may not be
required, and may be applied to all the liquid crystal display
panels.

[0021] An alignment film may be coated on the first
substrate 11 and the first substrate 12. Liquid crystal mol-
ecules 16 may be formed a preset angle when the alignment
film is irradiated by ultraviolet light. The alignment film may
be polyimide, polyamic acid, or the like that is convention-
ally used. Liquid crystals may be dropped on the first
substrate 11 and the first substrate 12 to form a liquid crystal
cell structure.

[0022] The first substrate 11 and the second substrate 12
may be merged. An edge of the active area (AA) may be
coated with a glue to form a plastic frame. Then, the first
substrate 11 and the second substrate 12 may be bonded
together. It may be understood that, because through holes
may be left on the plastic frame, a gap between the first
substrate 11 and the second substrate 12 may be to vacu-
umed, and then a liquid crystal material may be poured via
the through holes to form the liquid crystal layer 13.
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[0023] A main liquid crystal material used in the liquid
crystal layer 13 may be a nematic liquid crystal material. The
nematic liquid crystal may be composed of a rod-like
molecule having a large aspect ratio, and may have fluidity
similar to ordinary liquid. The molecule may be not arranged
in layers, and may slide up and down, slide left and right,
and slide back and forth. The molecule may keep only being
parallel or being substantially parallel to each other in a long
axis direction of the molecule. Compared with a smectic
liquid crystal, the nematic liquid crystal may have a small
viscosity and may be a high fluidity.

[0024] A plurality of polymer walls 14 may be arranged in
the liquid crystal layer 13. The polymer wall 14 may contact
to the first substrate 11 and the second substrate 12. The
polymer wall 14 may be formed by a polymerization reac-
tion of a polymerizable monomer 15. A polymerization
direction of the polymerizable monomer 15 in the polymer
wall 14 may be substantially perpendicular to a thickness
direction of the polymer wall 14.

[0025] It may be understood that, the polymerizable
monomer 15 may have a photo-reactive characteristic, and
the polymerization reaction may be proceeded when irradi-
ated by ultraviolet light. During the ultraviolet light irradi-
ating, because a randomness property of the polymerization
reaction of the polymerizable monomers 15, when the
polymer wall 14 is formed by the polymerizable monomer
15 in the liquid crystal cell, protrusions may also be formed
on the edges of the polymer wall 14, resulting the light
leakage from the edge of the pixels, which may affect the
display quality.

[0026] In the present embodiment, the polymerization
direction of the polymerizable monomer 15 in the polymer
wall 14 may be substantially perpendicular to the thickness
direction of the polymer wall 14, i.e., a long axis direction
of the polymerizable monomer 15 may be substantially
parallel to a wall surface of the polymer wall 14. It may
make the wall surface of the polymer wall 14 be smoother
and may reduce a possibility of the protrusion occurring.

[0027] Therefore, in the above-mentioned description,
when the polymerization reaction of the polymerizable
monomer 15 is proceeded in a specific direction, the poly-
mer wall 14 may be formed. The polymer wall may be
formed at the gap between pixel regions to restrict the flow
of the liquid crystal, and the polymerizable monomer 15
may be polymerized in a direction substantially perpendicu-
lar to surfaces of the first and the second substrates. It may
prevent the edge of the polymer wall from being rough
because the randomness property of the polymerization
reaction, and may reduce the light leakage occurring.

[0028] The polymerizable monomer 15 may comprise at
least one of acrylate, acrylate derivatives, methacrylate,
methacrylate derivatives, cinnamate, coumarin, styrylpyri-
dine, styryl phthalimidine, and diphenylacetylene.

[0029] A structural formula of the polymerizable mono-
mer 15 may be selected from the group consisting of

; O QO :
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-continued

o]

[0030] A range of the n may be 1-7, and a structural
formula of the A may be selected from the group consisting
of

Q,

Ly
IO

[0031] Structural formulas of the Al and the A2 may be
selected from the group consisting of R,

A
R X :: —

R

[0032] The R may be selected from the group consisting of
C,H,,..,0C, H,,..,C, H,,, and OC, H,,, and the m may
be an integer between 1-30. The x1 and the x2 may be
selected from the group consisting of cyclopropane,
cyclobutane, cyclopentane, cyclohexane, cyclopentadiene,
and benzene.

[0033] For example, the structural formula of the polym-
erizable monomer 15 may be

0]
U—O—CZHS.
CHs

[0034] As compared with the related art, by adding the
polymerizable monomer in the liquid crystal layer, the
polymerizable monomer may be proceeded the polymeriza-
tion reaction to form the plurality of polymer walls with
directionality, thereby the flow of liquid crystals in the liquid
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crystal layer may be limited. Because the polymerization
direction of the polymerizable monomer in the polymer wall
is directional, the polymerization direction is substantially
perpendicular to the thickness direction of the polymer wall.
The edge of the polymer wall may not occur the protrusion
easily, so as to improve a roughness of the edge of the
polymer wall, thereby the light leakage may be improved at
the edge of pixels and the display effect may be improved.
[0035] Referring to FIG. 2 and FIG. 3, FIG. 2 is a
structural illustration of a display panel in accordance with
another embodiment in the present disclosure. The display
pane may comprise: a first substrate 11, a second substrate
12 opposite to the first substrate 11, and a liquid crystal layer
13 between the first substrate 11 and the second substrate 12.
[0036] A polymer wall 14 may be formed in a gap between
two adjacent pixels in a pixel region 17. A plurality of
polymer walls 14 may be arranged in the liquid crystal layer
13. The polymer wall 14 may contact to the first substrate 11
and the second substrate 12. A polymerization direction of a
polymerizable monomer 15 in the polymer wall 14 may be
substantially perpendicular to a thickness direction of the
polymer wall 14.

[0037] Referring to FIG. 3. FIG. 3 is a front sectional view
of a display panel in accordance with another embodiment
in the present disclosure. The polymer wall 14 may comprise
a plurality of first polymer walls 141 extending to a first
direction and a plurality of second polymer walls 142
extending to a second direction. The plurality of the first
polymer walls 141 and the plurality of the second polymer
walls 142 may be interlaced to form a grid shape. A
polymerization direction of the polymerizable monomer 15
may be substantially perpendicular to the display panel.
Each grid in the grid shape may correspond to a pixel. In an
embodiment, an extending direction of the first polymer wall
141 and an extending direction of the second polymer wall
142 may be substantially perpendicular to each other, and
may also form a preset angle.

[0038] A polymerization direction of the polymerizable
monomer 15 in the first polymer wall 141 may be substan-
tially perpendicular to a thickness direction of the first
polymer wall 141, i.e., the polymerization direction of the
polymerizable monomer 15 in the first polymer wall 141
may be substantially parallel to a wall surface of the first
polymer wall 141. A polymerization direction of the polym-
erizable monomer 15 in the second polymer wall 142 may
be substantially perpendicular to a thickness direction of the
second polymer wall 142, i.e., the polymerization direction
of the polymerizable monomer 15 in the second polymer
wall 142 may be substantially parallel to a wall surface of
the second polymer wall 142.

[0039] Itmay be understood that, upper and lower sides of
the polymer wall 14 may contact to the first substrate 11 and
the second substrate 12 respectively. The wall surface of the
polymer wall 14 may be substantially perpendicular to the
first substrate 11 and the second substrate 12. The thickness
direction of the polymer wall 14 may be also substantially
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perpendicular to the first substrate 11 and the second sub-
strate 12. Thus, the polymerization direction of the polym-
erizable monomer 15 may be the following two conditions:

[0040] 1. Referring to FIG. 1 and FIG. 2, the polymeriza-
tion direction of the polymerizable monomer 15 may be
substantially perpendicular to the first substrate 11 or the
second substrate 12, so that the wall surface of the polymer
wall 14 may not have the protrusions and may be more
smooth.

[0041] 2. The polymerization direction of the polymeriz-
able monomer 15 may be only substantially parallel to the
wall surface of the polymer wall 14, and may form a certain
angle with the first substrate 11 or the second substrate 12,
so that the wall surface of the polymer wall 14 may not have
the protrusions and may be more smooth.

[0042] The first polymer wall 141 and the second polymer
wall 142 may be substantially perpendicular to each other
and may interlace with each other to surround the pixel
region 17, so that the liquid crystal molecules may be in the
pixel region 17. Thereby, the flow of the liquid crystal
molecules may be restricted. In a specific area irradiated by
the ultraviolet light, a shape of the polymerizable monomer
15 may be a wall structure, a branch structure, or a cross-
linked structure with a void, which may be determined by
chemical properties of the polymerizable monomer 15.

[0043] As compared with the related art, by adding a
polymerizable monomer in a liquid crystal layer, the polym-
erizable monomer may be proceeded the polymerization
reaction to form a plurality of first polymer walls and a
plurality of second polymer walls with directionality. The
first polymer wall and the second polymer wall may be
interlaced to form a grid shape, thereby the flow of liquid
crystals in the liquid crystal layer may be limited. The
polymerization direction of the polymerizable monomer in
the first polymer wall may be substantially parallel to a
polymerization direction of the polymerizable monomer in
the second polymer wall. The edge of the polymer wall may
not occur the protrusions easily, so that a roughness of the
edge of the polymer wall may be improved, thereby a light
leakage may be improved at an edge of pixels and a display
effect may be improved.

[0044] Referring to FIG. 4. FIG. 4 is a flow chart of a
preparation method for a display panel in accordance with
an embodiment in the present disclosure. The preparation
method may comprise:

[0045]

[0046] Referring to FIG. 5, the display panel may com-
prise a first substrate 11, a second substrate 12 opposite to
the first substrate 11, a liquid crystal layer 13 between the
first substrate 11 and the second substrate 12, and the
above-mentioned polymerizable monomer 15 and the liquid
crystal molecule 16 arranged in the liquid crystal layer.

Block 41: a display panel may be provided.

[0047] Block 42: a mask plate may be covered on the
display panel.
[0048] Block 43: the mask plate may be irradiated by

ultraviolet light, to form a polymer wall in the liquid crystal
layer corresponding to a portion with through holes.

[0049] Referring to FIG. 6, a portion 181 with through
holes may be arranged in a mask plate 18. In order to form
a polymer wall 14 in the liquid crystal layer 13, the display
panel may be need to be irradiated by the ultraviolet ray, so
that the polymer wall 14 may be formed in an area irradiated
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by the ultraviolet ray. Thus the mask plate 18 may comprise
the portion 181 with through holes and a portion 182 without
through holes.

[0050] The display panel may be irradiated by polarized
ultraviolet with a specific wavelength, and the wavelength of
the ultraviolet light may be 300 nm to 380 nm. The mask
plate 18 may need to cover the ultraviolet during the
irradiating, so that ultraviolet light may pass through the
mask plate 18 via the portion 181 with through holes, to
complete the polymerization reaction of the polymerizable
monomer 15 in the liquid crystal layer 13. The polymer wall
14 may be formed, and the polymer wall 14 and the liquid
crystal molecule 16 may be separated after the polymeriza-
tion reaction is completed.

[0051] The polymer wall 14 may contact to the first
substrate 11 and the second substrate 12. A polarization
direction of the ultraviolet light may be substantially per-
pendicular to a thickness direction of the polymer wall 14.
Because the polymerization direction of the polymerizable
monomer 15 in the polymer wall 14 may be substantially
perpendicular to the thickness direction of the polymer wall
14, the polymerization direction of the polymerizable mono-
mer 15 in the polymer wall 14 may be substantially parallel
to the polarization direction of the ultraviolet light. Refer-
ring to FIG. 6, the polarization direction of the ultraviolet
light may be substantially perpendicular to the first substrate
11 and the second substrate 12, and the polymerization
direction of the polymerizable monomers 15 may be also
substantially perpendicular to the first substrate 11 and the
second substrate 12.

[0052] It may be understood that, because the polymer-
ization direction of the polymerizable monomer 15 may be
the same as the polarization direction of the ultraviolet light,
the polarization direction of the ultraviolet light may refer to
the polymerization direction of the polymerizable monomer
15 in the above-mentioned embodiment. Therefore no addi-
tional description about the polarization direction of the
ultraviolet light is given herebelow.

[0053] Referring to FIG. 7, a plurality of first portions
1811 with through holes extending to a first direction and a
plurality of second portions 1812 with through holes extend-
ing to a second direction may be arranged in the mask plate
18. The plurality of the first portions 1811 with through holes
and the plurality of the second portions 1812 with through
holes may be interlaced to form a grid shape. Each grid in
the grid shape may correspond to a pixel.

[0054] As compared with the related art, in the preparation
method for the display panel provided in the present
embodiment, by covering the display panel by the mask
plate to form the polymer wall, the polymer wall formed
may restrict the flow of the liquid crystal. In addition, the
polymerization direction of the polymerizable monomer in
the polymer wall may be substantially parallel to the polar-
ization direction of the ultraviolet light, therefore, the edge
of the polymer wall may not occur the protrusions easily,
and thereby the light leakage may be improved.

[0055] Referring to FIG. 8, FIG. 8 is a liquid crystal
display in accordance with an embodiment in the present
disclosure. The liquid crystal display may comprise a dis-
play panel 81 and a backlight 82.

[0056] In an embodiment, the display panel 81 may com-
prise: a first substrate, a second substrate opposite to the first
substrate, a liquid crystal layer between the first substrate
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and the second substrate, and a polymerizable monomer
arranged in the liquid crystal layer.

[0057] A plurality of polymer walls may be arranged in the
liquid crystal layer. The polymer wall may contact to the first
substrate and the second substrate. The polymer wall may be
formed by the polymerization reaction of a polymerizable
monomer 15. A polymerization direction of the polymeriz-
able monomer in the polymer wall may be substantially
perpendicular to a thickness direction of the polymer wall.
[0058] In another embodiment, the display panel 81 may
be prepared by the following: a display panel may be
provided; the display panel may be covered by a mask plate;
the mask plate may be irradiated by ultraviolet light, to form
a polymer wall in the liquid crystal layer corresponding to a
portion with through holes. The polymer wall may contact to
the first substrate and the second substrate, and a polariza-
tion direction of the ultraviolet light may be substantially
perpendicular to a thickness direction of the polymer wall.
[0059] In the above-mentioned description, when the
polymerization reaction of the polymerizable monomer is
proceeded in a specific direction, the polymer wall may be
formed. The polymer wall may be formed at the gap between
pixel regions to restrict the flow of the liquid crystal. The
polymerizable monomer may be polymerized in a direction
perpendicular to upper and lower substrates. It may prevent
the edge of the polymer wall from being rough by the
randomness property of the polymerization reaction, and
may reduce the occurrence of light leakage.

[0060] It may be understood that, the above-mentioned
display panel and the preparation method thereof may refer
to the display panel and the preparation method in the
above-mentioned embodiments, therefore no additional
description is given herebelow.

[0061] The present disclosure further provides a liquid
crystal medium mixture, the liquid crystal medium mixture
may comprise a liquid crystal material and at least one of
polymerizable monomer that may be proceeded the polym-
erization reaction by irradiating ultraviolet light. The polym-
erization reaction may be proceeded in a direction parallel to
a polarization direction of the ultraviolet light, to form a
polymer wall between liquid crystals, so as to limit the flow
of liquid crystal. The polymerizable monomer may be the
polymerizable monomer in the above-mentioned embodi-
ments.

[0062] Itis understood that the descriptions above are only
embodiments of the present disclosure. It is not intended to

o (CHZ)YI_O O . O O_(CH7)n ’ ,
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limit the scope of the present disclosure. Any equivalent
transformation in structure and/or in scheme referring to the
instruction and the accompanying drawings of the present
disclosure, and direct or indirect application in other related
technical field, are included within the scope of the present
disclosure.

What is claimed is:

1. A liquid crystal display comprising a display panel and

a backlight, wherein the display panel comprises:

a first substrate, a second substrate opposite to the first
substrate, a liquid crystal layer between the first sub-
strate and the second substrate, and a polymerizable
monomer arranged in the liquid crystal layer;

wherein a plurality of polymer walls are arranged in the
liquid crystal layer, and the polymer wall comprises a
plurality of first polymer walls extending to a first
direction and a plurality of second polymer walls
extending to a second direction; the first direction and
the second direction are substantially parallel to a
surface of the first substrate; the plurality of the first
polymer walls and the plurality of the second polymer
walls are interlaced to form a grid shape, wherein each
grid in the grid shape corresponds to a pixel;

wherein the polymerizable monomer comprises at least
one of acrylate, acrylate derivatives, methacrylate,

methacrylate  derivatives, cinnamate, coumarin,
styrylpyridine, styryl phthalimidine, and dipheny-
lacetylene.

2. The liquid crystal display according to claim 1, wherein
the polymer wall contacts to the first substrate and the
second substrate, and a polymerization direction of the
polymerizable monomer in the polymer wall is substantially
perpendicular to a thickness direction of the polymer wall.

3. The liquid crystal display according to claim 2, wherein
the polymerization direction of the polymerizable monomer
in the first polymer wall is substantially perpendicular to a
thickness direction of the first polymer wall, and the polym-
erization direction of the polymerizable monomer in the
second polymer wall is substantially perpendicular to a
thickness direction of the second polymer wall.

4. The liquid crystal display according to claim 3, wherein
a polymerization direction of the polymerizable monomer is
substantially perpendicular to the display panel.

5. The liquid crystal display according to claim 1, wherein
a structural formula of the polymerizable monomer is
selected from the group consisting of

0,

/j O—(CHz)n—OO—(CHZ)n— \< and
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wherein a range of the n is 1-7, and a structural formula
of the A is selected from the group consisting of

wherein structural formulas of the Al and the A2 are
selected from the group consisting of
R,

\ (0]
O0—(CH,),—0

O0—(CH;),—0

(ii

wherein the R is selected from the group consisting of
C,H,,.,,0C H,,...,C,Hs,,,and OC_H,,, and the m
is an integer between 1-30; wherein the x1 and the x2
are selected from the group consisting of cyclopropane,
cyclobutane, cyclopentane, cyclohexane, cyclopentadi-
ene, and benzene.

6. A display panel comprising:

a first substrate, a second substrate opposite to the first
substrate, a liquid crystal layer between the first sub-

)
O
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strate and the second substrate, and a polymerizable
monomer arranged in the liquid crystal layer;

wherein a plurality of polymer walls are arranged in the
liquid crystal layer; the polymer wall contact to the first
substrate and the second substrate, and a polymeriza-
tion direction of the polymerizable monomer in the
polymer wall is substantially perpendicular to a thick-
ness direction of the polymer wall.

7. The display panel according to claim 6, wherein the
polymer wall comprises a plurality of first polymer walls
extending to a first direction and a plurality of second
polymer walls extending to a second direction; the first
direction and the second direction are substantially parallel
to a surface of the first substrate; the plurality of the first
polymer walls and the plurality of the second polymer walls
are interlaced to form a grid shape, wherein each grid in the
grid shape corresponds to a pixel.

8. The display panel according to claim 7, wherein the
polymerization direction of the polymerizable monomer in
the first polymer wall is substantially perpendicular to a
thickness direction of the first polymer wall, and the polym-
erization direction of the polymerizable monomer in the
second polymer wall is substantially perpendicular to a
thickness direction of the second polymer wall.

9. The display panel according to claim 8, wherein a
polymerization direction of the polymerizable monomer is
substantially perpendicular to the display panel.

10. The display panel according to claim 6, wherein the
polymerizable monomer comprises at least one of acrylate,
acrylate derivatives, methacrylate, methacrylate derivatives,
cinnamate, coumarin, styrylpyridine, styryl phthalimidine,
and diphenylacetylene.

11. The display panel according to claim 6, wherein a
structural formula of the polymerizable monomnier is selected
from the group consisting of

0 ,
(o H
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wherein a range of the n is 1-7, and a structural formula
of the A is selected from the group consisting of

oo O
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wherein structural formulas of the Al and the A2 are
selected from the group consisting of
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A )

wherein the R is selected from the group consisting of
C,H OC,H C,.H,,,andOC H, ., and the m
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14. The method according to claim 12, wherein the
polymer wall comprises a plurality of first polymer walls
extending to a first direction and a plurality of second
polymer walls extending to a second direction; the first
direction and the second direction are substantially parallel
to a surface of the first substrate; the plurality of the first
polymer walls and the plurality of the second polymer walls
are interlaced to form a grid shape, wherein each grid in the
grid shape corresponds to a pixel.

15. The method according to claim 14, wherein a polym-
erization direction of the polymerizable monomer in the first
polymer wall is substantially perpendicular to a thickness
direction of the first polymer wall, and a polymerization
direction of the polymerizable monomer in the second
polymer wall is substantially perpendicular to a thickness
direction of the second polymer wall.

16. The display panel according to claim 15, wherein a
polymerization direction of the polymerizable monomer is
substantially perpendicular to the display panel.

17. The display panel according to claim 12, wherein the
polymerizable monomer comprises at least one of acrylate,
acrylate derivatives, methacrylate, methacrylate derivatives,
cinnamate, coumarin styrylpyridine, styryl phthalimidine,
and diphenylacetylene.

18. The display panel according to claim 12, wherein a
structural formula of the polymerizable monomer is selected
from the group consisting of

0 0
0 0 e
O Q
, and ;

is an integer between 1-30; wherein the x1 and the x2
are selected from the group consisting of cyclopropane,
cyclobutane, cyclopentane, cyclohexane, cyclopentadi-
ene, and benzene.

12. A preparation method for a display panel comprising:

providing a display panel comprising a first substrate, a
second substrate opposite to the first substrate, a liquid
crystal layer between the first substrate and the second
substrate, and a polymerizable monomer arranged in
the liquid crystal layer;

covering the display panel by a mask plate, wherein a
portion with through holes is arranged in the mask
plate;

irradiating the mask plate by ultraviolet light, to form a
polymer wall in the liquid crystal layer corresponding
to the portion with through holes.

13. The method according to claim 12, wherein a plurality
of first portions with through holes extending to a first
direction and a plurality of second portions with through
holes extending to a second direction are arranged in the
mask plate; the plurality of the first portions with through
holes and the plurality of the second portions with through
holes are interlaced to form a grid shape, wherein each grid
in the grid shape corresponds to a pixel.

wherein a range of the n is 1-7, and a structural formula
of the A is selected from the group consisting of

oYo e}
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wherein structural formulas of the Al and the A2 are
selected from the group consisting of
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wherein the R is selected from the group consisting of
C,H,,.1,0C H,... 1, CH,,, and OC, H, ., and the m
is an integer between 1-30; wherein the x1 and the x2
are selected from the group consisting of cyclopropane,
cyclobutane, cyclopentane, cyclohexane, cyclopentadi-
ene, and benzene.

19. The display panel according to claim 12, wherein the
polymer wall contact to the first substrate and the second
substrate, a polarization direction of the ultraviolet light is
substantially perpendicular to the thickness direction of the
first polymer wall, and is substantially perpendicular to the
thickness direction of the second polymer wall.
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