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(7) ABSTRACT

Embodiments of the present invention provides a liquid crys-
tal display panel and a manufacturing method thereof, the
present invention relates to the field of display technology and
can eliminate vacuum bubbles so as to increase the product
vield. The liquid crystal display panel comprises an array
substrate and a color filter substrate which are assembled to
form a cell, and a liquid crystal layer and spacers provided
between the array substrate and the color filter substrate,
wherein the spacer is provided with a deformation layer
therein, and the deformation layer is used to allow the spacer
to be expanded in a direction perpendicular to the cell thick-
ness direction under the action of an external condition.
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LIQUID CRYSTAL DISPLAY PANEL AND
MANUFACTURING METHOD THEREOF

FIELD OF THE INVENTION

[0001] The present invention relates to the field of display
technology, and particular to a liquid crystal display panel and
a manufacturing method thereof.

BACKGROUND OF THE INVENTION

[0002] A liquid crystal display panel mainly consists of an
array substrate, a color filter substrate and a liquid crystal
layer located between the array substrate and the color filter
substrate. During manufacturing the liquid crystal display
panel, a commonly adopted method is as follows: providing a
sealant on a prepared array substrate first, then filling liquid
crystal inside the sealant, and finally assembling the array
substrate with the color filter substrate to form the liquid
crystal display panel.

[0003] However, during manufacturing the liquid crystal
display panel, the drop filling of the liquid crystal is insuffi-
cient due to the reasons such as drop volume error of the liquid
crystal dropper, estimated liquid crystal volume being not
enough. Thus, after the array substrate and the color filter
substrate are assembled to form a cell, vacuum bubbles are
generated in the cell, which will lead to a defect of display.

SUMMARY OF THE INVENTION

[0004] Embodiments of the present invention provide a
liquid crystal display panel and a manufacturing method
thereof, which can eliminate vacuum bubbles to increase
product yield.

[0005] To achieve the above objective, the following tech-
nical solutions are adopted in the embodiments of the present
invention.

[0006] As one aspect of the present invention, a liquid
crystal display panel is provided, comprising an array sub-
strate and a color filter substrate which are assembled to form
acell, and a liquid crystal layer and spacers provided between
the array substrate and the color filter substrate, wherein the
spacer is provided with a deformation layer therein, and the
deformation layer is used to allow the spacer to be expanded
in a direction perpendicular to a cell thickness direction under
the action of an external condition.

[0007] As another aspect of the present invention, a manu-
facturing method of a liquid crystal display panel is provided,
comprising steps of:

[0008] providing spacers on an array substrate and/or a
color filter substrate, the spacer is provided with a deforma-
tion layer therein, and the deformation layer is used to allow
the spacer to be expanded in a direction perpendicular to a cell
thickness direction under the action of an external condition;
and

[0009] assembling the array substrate with the color filter
substrate to form a cell, and filling liquid crystal material
between the array substrate and the color filter substrate, so as
to form a liquid crystal layer.

[0010] Embodiments of the invention provide a liquid crys-
tal display panel and a manufacturing method thereof, the
liquid crystal display panel comprises an array substrate and
acolor filter substrate which are assembled to form a cell, and
a liquid crystal layer and spacers provided between the array
substrate and the color filter substrate, wherein the spacer is
provided with a deformation layer therein, and the deforma-
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tion layer is used to allow the spacer to be expanded in a
direction perpendicular to a cell thickness direction under the
action of an external condition. Thus, when a vacuum bubble
is generated in the cell of the liquid crystal display panel, it is
possible to perform an excitation at a position around a part
where the vacuum bubble exists, so that the deformation layer
at or around the part is deformed in a direction perpendicular
to the cell thickness direction, thus the spacer provided with
the deformation layer therein is expanded in the direction
perpendicular to the cell thickness direction, so as to fill up the
vacuum bubble. As a result, a defect in the liquid crystal
display panel due to the existence of vacuum bubble can be
solved, and the product yield can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Inorderto illustrate more clearly the technical solu-
tions of the present invention or in the prior art, drawings
required when describing the embodiments or the prior art
will be briefly introduced in the following, and obviously,
drawings in the following are merely used to illustrate some
embodiments of the present invention and persons skilled in
the art may obtain other drawings based on these drawings
without any creative efforts.

[0012] FIG. 1 is a diagram illustrating a deformation of
shape memory alloy, according to an embodiment of the
present invention;

[0013] FIG. 2 is a structural diagram of a color filter sub-
strate provided with a spacer, according to an embodiment of
the present invention;

[0014] FIG. 3 is a structural diagram of an array substrate
provided with a spacer, according to an embodiment of the
present invention,;

[0015] FIG. 4a is astructural diagram illustrating existence
of a vacuum bubble in a liquid crystal display device com-
prising shape memory alloy, according to an embodiment of
the present invention;

[0016] FIG. 44 is a diagram illustrating an expansion of a
spacer in a direction perpendicular to a cell thickness direc-
tion in a liquid crystal display device comprising shape
memory alloy, according to an embodiment of the present
invention;

[0017] FIG. 5a is astructural diagram illustrating existence
of a vacuum bubble in a liquid crystal display device com-
prising a hardener carrier and reactants, according to an
embodiment of the present invention; and

[0018] FIG. 55 is a diagram illustrating an expansion of a
spacer in a direction perpendicular to a cell thickness direc-
tion in a liquid crystal display device comprising a hardener
carrier and a reactant, according to an embodiment of the
present invention.

REFERENCE SIGNS

[0019] 10—array substrate; 101—thin film transistor;
20—color filter substrate; 201—black matrix; 30—Iliquid
crystal layer; 40—spacer; 50—deformation layer;

[0020] 501—carrier;  502—reactant;  503—product;
60—vacuum bubble.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0021] Inthe following descriptions, technical solutions of
embodiments of the present invention will be described
clearly and thoroughly in conjunction with drawings of
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embodiments of the present invention. Obviously, the
embodiments to be described are merely part, but not all, of
embodiments of the present invention. All other embodi-
ments, obtained by persons skilled in the art based on the
embodiments described in the present invention without any
creative efforts, should fall within the protection scope of the
present invention.

[0022] An embodiment of the invention provides a liquid
crystal display panel, as shown in FIG. 4a, the liquid crystal
display panel comprises an array substrate 10 and a color filter
substrate 20 which are assembled to form a cell, and a liquid
crystal layer 30 and spacers 40 provided between the array
substrate 10 and the color filter substrate 20, wherein the
spacer 40 is provided with a deformation layer 50 therein, and
the deformation layer 50 is used to allow the spacer to be
expanded in a direction perpendicular to a cell thickness
direction under the action of an external condition.

[0023] Itshouldbe noted that, first, the material and pattern
shape of the deformation layer 50 are not limited in the
present invention, so long as the deformation layer 50 can
allow the spacer 40 to be expanded in a direction perpendicu-
lar to a cell thickness direction under the action of an external
condition; second, the external condition may be laser, micro-
wave, temperature, luminance and the like, so long as it may
cause the spacer 40 to be expanded according to the material
or composition of the deformation layer 50.

[0024] An embodiment of the invention provides a liquid
crystal display panel, comprising an array substrate 10 and a
color filter substrate 20 which are assembled to form a cell,
and a liquid crystal layer 30 and spacers 40 provided between
the array substrate 10 and the color filter substrate 20. Fur-
thermore, the liquid crystal display panel comprises a defor-
mation layer 50 provided in the spacer 40, wherein the defor-
mation layer 50 is used to allow the spacer 40 to be expanded
in adirection perpendicular to a cell thickness direction under
the action of an external condition. Thus, in this embodiment,
when a vacuum bubble is generated in the cell of the liquid
crystal display panel, it is possible to perform an excitation at
a position around a part where the vacuum bubble exists, so
that the spacer 40 provided with the deformation layer 50
therein at or around the part is expanded in a direction pet-
pendicular to a cell thickness direction, and thus the vacuum
bubble is filled up by use of the expansion of the spacer 40. As
aresult, a defect in the liquid crystal display panel due to the
existence of vacuum bubble can be solved, and the product
yield can be improved.

[0025] Preferably, the deformation layer 50 is made of
shape memory alloy. The shape memory alloy may be shape
memory alloy with one-way shape memory effect, for
example, Cu—7n—Ga, Cu—7/n—Sn, or the like.

[0026] The one-way shape memory effect refers to that the
shape memory alloy is deformed in a relatively low tempera-
ture, and is restored to a shape before its deformation after
being excited by an external condition such as heating. In the
embodiment of the present invention, as the shape memory
alloy 1s required to expand in a direction perpendicular to a
cell thickness direction under the excitation by an external
condition such as heating, thus in the embodiment of the
present invention, when the deformation layer 50 is made of
the shape memory alloy, its shape is a shape in a relatively low
temperature. Specifically, for example, as shown in FIG. 1, it
shows the following procedure: the shape of the deformation
layer 50 (that is, the shape of the shape memory alloy) in a
normal temperature state is deformed and contracted by cool-
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ing, and then is expanded by an external condition. That is to
say, compared to the shape memory alloy before being
deformed by cooling, the shape of the shape memory alloy
after being deformed by cooling is contracted in the direction
perpendicular to the cell thickness direction. Thus, in a case
where the shape of the shape memory alloy forming the
deformation layer 50 is the shape of the shape memory alloy
after being deformed by cooling, the deformation layer 50
may be expanded in the direction perpendicular to the cell
thickness direction when the deformation layer 50 is excited,
forexample, by light, so that the purpose of causing the spacer
40 to be expanded is achieved.

[0027] It should be noted that, the shape of the shape
memory alloy before being deformed by cooling and the
shape of the shape memory alloy after being deformed by
cooling in FIG. 1 are merely illustrative, the shape of the
shape memory alloy may be any shape capable of being
manufactured, so long as the shape memory alloy after being
deformed by cooling may be expanded in the direction pet-
pendicular to the cell thickness direction by an excitation of
an external condition.

[0028] Regarding the shape of the shape memory alloy of
the deformation layer 50 provided in the spacer 40, for
example, during manufacturing the spacer 40, apattern of one
portion of the spacer 40 may be formed first, then the shape
memory alloy with a specific shape is formed on the pattern of
the one portion of the spacer 40 through a transfer process,
and finally, the other portion of the spacer 40 is formed.
[0029] Further preferably, the deformation layer 50 may be
provided at 50%~80% height of the spacer 40.

[0030] Thus, only middle portion of the spacer 40 may be
expanded in volume, whereas contact areas between the
spacer 40 and the array substrate 10 and the color filter sub-
strate 20 are not changed, thus other defects can be effectively
avoided.

[0031] Furthermore, in an implementation where the color
filter substrate 20 is provided with black matrixes, as shown in
FIG. 2, the spacer 40 may be provided on the black matrix, so
that the aperture ratio of the liquid crystal display panel will
not be reduced.

[0032] Preferably, as shown in FIG. 3, the spacer 40 is
provided on the array substrate 10 and corresponds to a thin
film transistor 101.

[0033] Preferably, a portion of the spacers 40 may be
formed on the black matrixes on the color filter substrate 20,
while the other portion of the spacers 40 may be formed on the
array substrate 10 corresponding to thin film transistors 101.
[0034] Regarding the structure of the liquid crystal display
panel, as shown in FIG. 4a, the liquid crystal display panel
comprises an array substrate 10 and a color filter substrate 20
which are assembled to form a cell, and a liquid crystal layer
30 and spacers 40 provided between the array substrate 10
and the color filter substrate 20, and further comprises a
deformation layer 50 provided in the spacer 40 and at 50%
height of the spacer 40, the deformation layer 50 is made of
shape memory alloy, wherein the array substrate 10 com-
prises thin film transistors 101, the spacers 40 are provided at
positions, which correspond to the thin film transistors 101,
on the array substrate 10.

[0035] With reference to FIG. 4a, when a vacuum bubble
60 exists in the cell, only a spacer 40 near the vacuum bubble
60 is excited by an external condition, such as illumination of
laser, so that the deformation layer 50 made of the shape
memory alloy and provided in the spacer 40 is expanded in a
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direction perpendicular to the cell thickness direction, and
thus the spacer 40 is expanded in the direction perpendicular
to the cell thickness direction. As shown in FIG. 45, as the
volume of the spacer 40 is expanded, the void formed by the
vacuum bubble may be filled up by the increased volume, so
that a defect in the liquid crystal display panel due to the
existence of the vacuum bubble can be solved.

[0036] In addition, as the deformation layer 50 is provided
at 50% height of the spacer 40, only middle portion of the
spacer 40 may be expanded, whereas contact areas between
the spacer 40 and the array substrate 10 and the color filter
substrate 20 are not changed, thus other defects can be effec-
tively avoided.

[0037] As another embodiment, instead of forming the
deformation layer 50 by the shape memory alloy, as shown in
FIG. 5a and FIG. 54, the deformation layer 50 may include a
carrier 501 made of hardener and reactants 502 filled in the
carrier 501. The reactants 502 may produce a chemical reac-
tion to generate a product 503 under the action of an external
condition, the product 503 may allow the spacer 40 to be
expanded in a direction perpendicular to the cell thickness
direction.

[0038] Itshould be noted that, reactants 502 may include a
catalyst for facilitating reaction and the like, and which may
be set as desired and is not limited herein. In addition, the
amount of the reactants 502 and the placement manner of the
carrier 501 are not limited herein, so long as the reactants 502
filled in the carrier 501 made of hardener may produce a
chemical reaction to generate the product 503 under the
action of an external condition, the product 503 may allow the
spacer 40 to be expanded in a direction perpendicular to the
cell thickness direction, and function of the spacer 40 for
maintaining the cell thickness is not affected.

[0039] With reference to FIG. 54, when a vacuum bubble
60 exists in the cell, only a spacer 40 near the vacuum bubble
60 is excited by an external condition (such as high frequency
microwave oscillation, or local high temperature illumination
of laser). As shown in FIG. 55, due to the physical character-
istics of the hardener, the carrier 501 may be deformed in a
direction in which resistance is relatively small when a
chemical reaction is produced by the reactants 502 in the
carrier 501. For this reason, the carrier 501 here is provided
such that its length direction is consistent with a direction
perpendicular to the cell thickness direction, so that the reac-
tants 502 produce the chemical reaction in the length direc-
tion of the carrier 501, thus the product 503 obtained from the
reaction expands in the direction perpendicular to the cell
thickness direction in the carrier 501 made of the hardener,
which allows the spacer 40 to be expanded in the direction
perpendicular to the cell thickness direction, and thus the void
formed by the vacuum bubble may be filled up by the
increased volume. Furthermore, a defect in the liquid crystal
display panel due to the existence of the vacuum bubble can
be solved.

[0040] Furthermore, preferably, the product 503 includes
melamine resin, or urea resin, or polystyrene resin, or poly-
vinyl alcohol.

[0041] For example, under the action of a acid catalyst, the
reactants of formaldehyde and 1,3,5-triazine-2.,4.6-triamine
produce a reaction by illumination of laser, so as to generate
the melamine resin.

[0042] In this case, before the reaction is produced, as the
reactants 502 are provided in the carrier 501 made of hardener
so as to be insulated from outside, pollution will not be
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caused. After the reaction is produced, as the product 503 is
similar to the commonly and currently used composition of
the spacer 40, the liquid crystal is prevented from being
polluted due to the introduction of impurities.

[0043] An embodiment of the invention further provides a
manufacturing method of a liquid crystal display panel, com-
prising steps of:

[0044] providing spacers 40 on an array substrate 10 and/or
a color filter substrate 20, the spacer 40 is provided with a
deformation layer 50 therein, and the deformation layer 50 is
used to allow the spacer 40 to be expanded in a direction
perpendicular to a cell thickness direction under the action of
an external condition; and

[0045] assembling the array substrate 10 with the color
filter substrate 20 to form the cell, and filling liquid crystal
material between the array substrate 10 and the color filter
substrate 20 to form a liquid crystal layer 30.

[0046] Furthermore, in an implementation where the color
filter substrate 20 is provided with black matrixes, as shown in
FIG. 2, the spacer 40 may be provided on the black matrix, so
that the aperture ratio of the liquid crystal display panel will
not be reduced.

[0047] Preferably, as shown in FIG. 3, the spacer 40 is
provided on the array substrate 10 and corresponds to a thin
film transistor 101.

[0048] Preferably, a portion of the spacers 40 may be
formed on the black matrixes on the color filter substrate 20,
while the other portion of the spacers 40 may be formed on the
array substrate 10 corresponding to thin film transistors 101.
[0049] Further preferably, the deformation layer 50 may be
formed at 50%-~80% height of the spacer 40.

[0050] Inacase where the spacer 40 is formed on the array
substrate 10 and the spacer 40 is formed with the deformation
layer 50 made of shape memory alloy therein, the deforma-
tion layer 50 being formed at 50%~80% height of the spacer
comprises following steps.

[0051] Step S101, onthe array substrate 101, forming a first
spacer pattern at 50%~80% height of the spacer 40 to be
formed through a patterning process.

[0052] S102, on the array substrate 10 subjected to the step
S101, forming a pattern of the deformation layer 50 made of
shape memory allov on the first spacer pattern through a
transfer process.

[0053] Specifically, contacting a printing plate surface hav-
ing shape memory alloy particles thereon with all of the first
spacer patterns, wherein there is a printing plate micropore,
on the printing plate surface, at position corresponding to
each first spacer pattern, wherein the sizes and number of the
printing plate micropores correspond to those of the first
spacer patterns and are used for providing the shape memory
alloy particles. On the rear surface of the array substrate 10,
an electric field between transfer electrodes charges the array
substrate 10 with more charges than the printing plate, so as to
attract and transfer the shape memory alloy particles on the
printing plate surface to the first spacer patterns. Here, the
shape of the deformation layer formed by the shape memory
alloy particles may be, for example, the deformed shape in a
relatively low temperature as shown in FIG. 1. Of course,
other shapes are possible, so long as the deformation layer
may be expanded in a direction perpendicular to the cell
thickness direction under the excitation of an external condi-
tion.

[0054] S103, on the array substrate 10 subjected to the step
S102, forming a second spacer pattern which has a height
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equal to 20%~50% height of the spacer to be formed through
a patterning process, wherein the first spacer pattern and the
second spacer pattern form the spacer 40.

[0055] Ina case where the spacer 40 is formed on the color
filter substrate 20 and the spacer 40 is formed with the defor-
mation layer 50 made of the shape memory alloy therein, the
deformation layer 50 being formed at 50%~80% height of the
spacer 40 comprises following steps.

[0056] Step S201, on the color filter substrate 20, forming a
first spacer pattern at 50%~80% height of the spacer 40 to be
formed through a patterning process.

[0057] S202, onthe color filter substrate 20 subjected to the
step S201, forming a pattern of the deformation layer 50 made
of shape memory alloy on the first spacer pattern through a
transfer process.

[0058] S203, onthe color filter substrate 20 subjected to the
step S202, forming a second spacer pattern which has a height
equal to 20%~50% height of the spacer to be formed through
a patterning process, wherein the first spacer pattern and the
second spacer pattern form the spacer 40.

[0059] Preferably, the shape memory alloy may be shape
memory alloy with one-way shape memory effect, for
example, Cu—Zn—Ga, Cu—Zn—Sn, or the like

[0060] Inacase where the spacer 40 is formed on the array
substrate 10 and the spacer 40 is formed therein with a defor-
mation layer 50 including a carrier 501 made of hardener and
reactants 502 filled in the carrier 501, the deformation layer
being formed at 50%~80% height of the spacer comprises
following steps.

[0061] Step S301, onthe array substrate 101, forming a first
spacer pattern at 50%~80% height of the spacer 40 to be
formed through a patterning process.

[0062] S302, on the array substrate 10 subjected to the step
S301, providing the carrier 501 made of hardener and filled
with the reactants 502 on the first spacer pattern, wherein the
length direction of the carrier 501 is consistent with a direc-
tion perpendicular to the cell thickness direction.

[0063] Specifically, a carrier 501 having a cylindrical shape
may be made by using hardener first, the reactants 502 (e.g.
1,3,5-triazine-2,4,6-triamine, formaldehyde and an acid cata-
lyst) are placed into the carrier 501, and then the carrier 501
filled with the reactants 502 is placed on the first spacer
pattern in such a manner that the axial of the carrier 501 is
perpendicular to the cell thickness direction.

[0064] S303, on the array substrate 10 subjected to the step
S302, forming a second spacer pattern which has a height
equal to 20%~50% height of the spacer to be formed through
a patterning process, wherein the first spacer pattern and the
second spacer pattern form the spacer 40.

[0065] Thus, in a case where a vacuum bubble exists in a
cell after the array substrate 10 and the color filter substrate 20
are assembled to form the cell, a spacer 40 near the vacuum
bubble may be locally excited by an external condition, such
as illumination of laser, so that the reactants 502 in the carrier
501 produce a chemical reaction to generate melamine resin.
As the chemical reaction is produced in the axial direction of
the carrier 501 and the axial of the carrier 501 is provided in
a direction perpendicular to the cell thickness direction, the
product (melamine resin) 503 extends from two ends of the
carrier 501, thus the spacer 40 is expanded in the direction
perpendicular to the cell thickness direction.

[0066] Similarly, in a case where the spacer 40 is formed on
the color filter substrate 20 and the spacer 40 is formed therein
with a deformation layer 50 including a carrier 501 made of
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hardener and reactants 502 filled in the carrier 501, steps for
formation of the spacer is similar to the above steps S301-
S303, and will not be repeated here.

[0067] The above are merely specific embodiments of the
present invention, but the protection scope of the present
invention is not limited thereto. Persons skilled in the art will
readily conceive various modifications or substitutes within
the technical range disclosed in the present invention, which
should fall within the protection scope of the invention.
Therefore, the protection scope of the invention should be
defined by the appended claims.

1-14. (canceled)

15. A liquid crystal display panel, comprising an array
substrate and a color filter substrate which are assembled to
form a cell, and a liquid crystal layer and spacers provided
between the array substrate and the color filter substrate,
wherein

the spacer is provided with a deformation layer therein, and

the deformation layer is used to allow the spacer to be
expanded in a direction perpendicular to the cell thick-
ness direction under the action of an external condition.

16. The liquid crystal display panel of claim 15, wherein
the deformation layer is made of shape memory alloy.

17. The liquid crystal display panel of claim 16, wherein
the deformation layer is made of shape memory alloy with
one-way shape memory effect.

18. The liquid crystal display panel of claim 15, wherein
the deformation layer comprises a carrier made of hardener
and reactants filled in the carrier, and wherein the reactants
produce a chemical reaction to generate product under the
external condition, the product allowing the spacer to be
expanded in the direction perpendicular to the cell thickness
direction.

19. The liquid crystal display panel of claim 18, wherein
the product includes melamine resin, or urea resin, or poly-
styrene resin, or polyvinyl alcohol.

20. The liquid crystal display panel of claim 15, wherein
the deformation layer is positioned at 50%~80% height of the
spacet.

21. The liquid crystal display panel of claim 16, wherein
the deformation layer is positioned at 50%~80% height of the
spacer.

22. The liquid crystal display panel of claim 17, wherein
the deformation layer is positioned at 50%~80% height of the
spacet.

23. The liquid crystal display panel of claim 18, wherein
the deformation layer is positioned at 50%~80% height of the
spacer.

24. The liquid crystal display panel of claim 19, wherein
the deformation layer is positioned at 50%~80% height of the
spacer.

25. The liquid crystal display panel of claim 15, wherein
the spacers are provided on the color filter substrate and/or the
array substrate.

26. The liquid crystal display panel of claim 16, wherein
the spacers are provided on the color filter substrate and/or the
array substrate.

27. The liquid crystal display panel of claim 25, wherein
the spacers are provided on the black matrixes formed on the
color filter substrate; and/or the spacers are provided at posi-
tions, which correspond to thin film transistors, on the array
substrate.

28. The liquid crystal display panel of claim 26, wherein
the spacers are provided on the black matrixes formed on the
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color filter substrate; and/or the spacers are provided at posi-
tions, which correspond to thin film transistors, on the array
substrate.

29. A manufacturing method of a liquid crystal display
panel, comprising steps of:

providing spacers on an array substrate and/or a color filter

substrate, the spacer is provided with a deformation
layer therein, and the deformation layer allowing the
spacer to be expanded in a direction perpendicular to a
cell thickness direction under the action of an external
condition; and

assembling the array substrate and the color filter substrate

to form the cell, and filling liquid crystal material
between the array substrate and the color filter substrate
to form a liquid crystal layer.
30. The manufacturing method of claim 29, wherein the
deformation layer is formed at 50%~80% height of the
spacet.
31. The manufacturing method of claim 30, wherein the
deformation layer being formed at 50%~80% height of the
spacet comprises:
on thearray substrate and/or the color filter substrate, form-
ing a first spacer pattern at 50%~80% height of the
spacer to be formed through a patterning process;

forming a pattern of the deformation layer made of shape
memory alloy on the first spacer pattern through a trans-
fer process, and a second spacer pattern with a height
equal to 20%~50% height of the spacer to be formed
through a patterning process,
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wherein the first spacer pattern and the second spacer pat-

tern form the spacer.
32. The manufacturing method of claim 30, wherein the
deformation layer being formed at 50%~80% height of the
spacer comprises:
onthearray substrate and/or the color filter substrate, form-
ing a first spacer pattern at 50%~80% height of the
spacer to be formed through a patterning process;

providing a hardener carrier filled with reactants on the first
spacer pattern, the hardener carrier filled with reactants
forms the deformation layer, wherein the reactants pro-
duce a chemical reaction to generate product under an
external condition, the product allows the spacer to be
expanded in the direction perpendicular to the cell thick-
ness direction;

forming a second spacer pattern with a height equal to

20%~50% height of the spacer to be formed through a
patterning process,

wherein the first spacer pattern and the second spacer pat-

tern form the spacer.

33. The manufacturing method of claim 31, wherein the
deformation layer is made of shape memory alloy with one-
way shape memory effect.

34. The manufacturing method of claim 15, wherein the
spacers are formed on the black matrixes formed on the color
filter substrate; and/or the spacers are formed at positions,
which correspond to thin film transistors, on the array sub-
strate.
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