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(57) ABSTRACT

A method for manufacturing a liquid crystal display panel is
provided. The method includes the following steps of:
drop-filling liquid crystal molecules on a color film substrate
having a seal frame, wherein the liquid crystal molecules are
doped with thermal reactive monomers; and heat-curing a
frame, and simultaneously making the thermal reactive
monomers in the liquid crystal molecules into a polymer on
the surface of the alignment film. The reliability of the
alignment film is improved by the present invention.
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METHOD FOR MANUFACTURING LIQUID
CRYSTAL DISPLAY PANEL

RELATED APPLICATIONS

This application is a National Phase of PCT Patent
Application No. PCT/CN2016/080033 having International
filing date of Apr. 22, 2016, which claims the benefit of
priority of Chinese Patent Application No. 2016102056852
filed on Apr. 5, 2016. The contents of the above applications
are all incorporated by reference as if fully set forth herein
in their entirety.

FIELD AND BACKGROUND OF THE
INVENTION

The present invention relates to a field of panel manufac-
ture, and more specifically to a method for manufacturing a
liquid crystal display (LCD) panel.

With the development of science and technology, people’s
requirements for display effects of LCD panels are higher
and higher. An alignment film is disposed on an array
substrate and a color film substrate in an LCD panel,
respectively, in order to increase the display response speed
of the LCD panels. The alignment film is used for providing
a pre-tilt angle for liquid crystal molecules in a liquid crystal
layer.

Existing alignment films are produced by a photo-align-
ment method. That is, an isotropic alignment film is coated
on the surface of an array substrate and the surface of a color
film substrate, respectively, and then the isotropic alignment
film 1s irradiated by an ultraviolet linearly polarized light, so
that the chemical reaction of the isotropic alignment film
occurs to transform into an anisotropy, thereby playing a role
of alignment to the liquid crystal molecules. The entire
surface area of the alignment film can be aligned in a certain
direction by the photo-alignment method, so as to be able to
preferably avoid the poor local alignment of a rubbing
alignment.

However, the anchoring force of the alignment film to the
liquid crystal molecules in the photo-alighment method
consists entirely of a chemical force between the polymer
chains of the surface of the alignment film and the liquid
crystal molecules, and the anchoring force is poor, thereby
likely leading to the poor reliability of the alignment film.

Therefore, there is a need to provide a method for
manufacturing an LCD panel, so as to overcome the disad-
vantage in the prior art.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a method
for manufacturing an LCD panel, in which an alignment film
has a higher reliability, thereby solving the technical prob-
lems of the poor reliability of an alignment film in an
existing LCD panel.

The embodiment of the present invention provides a
method for manufacturing an LCD panel. The method
includes the following steps of:
coating an isotropic alignment film onto a color film sub-
strate and an array substrate, respectively;
irradiating the isotropic alignment film by a linearly polar-
ized ultraviolet light, to transform the isotropic alignment
film into an anisotropic alignment film, thereby forming a
pre-tilt angle of the alignment film;
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drop-filling liquid crystal molecules on the color film sub-
strate having a seal frame, wherein the liquid crystal mol-
ecules are doped with thermal reactive monomers;
aligning and bonding the color film substrate and the cor-
responding array substrate;

providing a frame around the liquid crystal display panel;
and

heat-curing the frame, and simultaneously making the ther-
mal reactive monomers in the liquid crystal molecules into
a polymer on the surface of the alignment film, thereby
improving the anchoring force of the alignment film to the
liquid crystal molecules,

wherein the heat-curing has a temperature between 50° C.
and 80° C., and the heat-curing has an operation time
between 10 minutes and 20 minutes.

In the method for manufacturing the LCD panel of the
present invention, after the step in which the isotropic
alignment film is coated, and before the step in which the
isotropic alignment film is irradiated by the linearly polar-
ized ultraviolet light, the method further includes the fol-
lowing step of:
pre-baking the alignment film, so that the alignment film has
a uniform thickness, and volatizing an organic solvent in the
alignment film.

In the method for manufacturing the LCD panel of the
present invention, the pre-baking has a temperature between
80° C. and 90° C.

In the method for manufacturing the LCD panel of the
present invention, the pre-baking has an operation time
between 5 minutes and 10 minutes.

In the method for manufacturing the LCD panel of the
present invention, after the step in which the alignment film
is pre-baked, and before the step in which the isotropic
alignment film is irradiated by the linearly polarized ultra-
violet light, the method further includes the following step
of:
baking the alignment film at high temperatures, thereby
curing the alignment film.

In the method for manufacturing the LCD panel of the
present invention, after the step in which the isotropic
alignment film is irradiated by the linearly polarized ultra-
violet light, and before the step in which the liquid crystal
molecules are drop-filled on the color film substrate having
the seal frame, the method further includes the following
step of:
baking the alignment film at high temperatures, thereby
curing the alignment film.

In the method for manufacturing the LCD panel of the
present invention, the baking at high temperatures has a
temperature between 180° C. and 220° C., and the baking at
high temperatures has an operation time between 40 minutes
and 60 minutes.

In the method for manufacturing the LCD panel of the
present invention, after the step in which the frame is
provided around the liquid crystal display panel, and before
the step in which the frame is heat-cured, the method further
includes the following step of:
ultraviolet-curing the frame.

The embodiment of the present invention provides a
method for manufacturing an LCD panel, which includes the
following steps of:
coating an isotropic alignment film onto a color film sub-
strate and an array substrate, respectively;
irradiating the isotropic alignment film by a linearly polar-
ized ultraviolet light, to transform the isotropic alignment
film into an anisotropic alignment film, thereby forming a
pre-tilt angle of the alignment film;
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drop-filling liquid crystal molecules on the color film sub-
strate having a seal frame, wherein the liquid crystal mol-
ecules are doped with thermal reactive monomers;
aligning and bonding the color film substrate and the cor-
responding array substrate;

providing a frame around the liquid crystal display panel;
and

heat-curing the frame, and simultaneously making the ther-
mal reactive monomers in the liquid crystal molecules into
a polymer on the surface of the alignment film, thereby
improving the anchoring force of the alignment film to the
liquid crystal molecules.

In the method for manufacturing the LCD panel of the
present invention, the heat-curing has a temperature between
50° C. and 80° C.

In the method for manufacturing the LCD panel of the
present invention, the heat-curing has an operation time
between 10 minutes and 20 minutes.

In the method for manufacturing the LCD panel of the
present invention, after the step in which the isotropic
alignment film is coated, and before the step in which the
isotropic alignment film is irradiated by the linearly polar-
ized ultraviolet light, the method further includes the fol-
lowing step of:
pre-baking the alignment film, so that the alignment film has
a uniform thickness, and volatizing an organic solvent in the
alignment film.

In the method for manufacturing the LCD panel of the
present invention, the pre-baking has a temperature between
80° C. and 90° C.

In the method for manufacturing the LCD panel of the
present invention, the pre-baking has an operation time
between 5 minutes and 10 minutes.

In the method for manufacturing the LCD panel of the
present invention, after the step in which the alignment film
is pre-baked, and before the step in which the isotropic
alignment film is irradiated by the linearly polarized ultra-
violet light, the method further includes the following step
of:
baking the alignment film at high temperatures, thereby
curing the alignment film.

In the method for manufacturing the LCD panel of the
present invention, after the step in which the isotropic
alignment film is irradiated by the linearly polarized ultra-
violet light, and before the step in which the liquid crystal
molecules are drop-filled on the color film substrate having
the seal frame, the method further includes the following
step of:
baking the alignment film at high temperatures, thereby
curing the alignment film.

In the method for manufacturing the LCD panel of the
present invention, the baking at high temperatures has a
temperature between 180° C. and 220° C.

In the method for manufacturing the LCD panel of the
present invention, the baking at high temperatures has an
operation time between 40 minutes and 60 minutes.

In the method for manufacturing the LCD panel of the
present invention, after the step in which the frame is
provided around the liquid crystal display panel, and before
the step in which the frame is heat-cured, the method further
includes the following step of:
ultraviolet-curing the frame.

In comparison to a method for manufacturing the existing
LCD panel, the reliability of the alignment film is improved
by doping the liquid crystal molecules with the thermal
reactive monomers and by heat-curing the frame to form the
polymer on the surface of the alignment film in the method
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for manufacturing the LCD panel of the present invention,
thereby solving the technical problems of the poor reliability
of the alignment film in the existing LCD panel.

The above objectives, and other objectives, features,
advantages, and embodiments of the present invention will
be better understood from the following description being
considered in connection with the accompanied drawings
and in which a preferred embodiment of the invention is
illustrated by way of example.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 is a flow chart of a method according to a preferred
embodiment of the present invention for manufacturing an
LCD panel; and

FIG. 2 is a flow chart of a method according to a second
preferred embodiment of the present invention for manu-
facturing an LCD panel.

DESCRIPTION OF SPECIFIC EMBODIMENTS
OF THE INVENTION

In the following detailed description of the preferred
embodiments, reference is made to the accompanying draw-
ings which form a part hereof, and in which is shown by way
of illustration specific embodiments in which the invention
may be practiced. In this regard, directional terminology,
such as “top”, “bottom”, “front”, “back”, “left”, “right”,
“inside”, “outside”, “side”, etc., is used with reference to the
orientation of the figure(s) being described. As such, the
directional terminology is used for purposes of illustration
and is in no way limiting.

Throughout this specification and in the drawings like
parts will be referred to by the same reference numerals.

Please refer to FIG. 1. FIG. 1 is a flow chart of a method
according to a preferred embodiment of the present inven-
tion for manufacturing an LCD panel. The method according
to the preferred embodiment for manufacturing the LCD
panel includes the following steps:
step S101: coating an isotropic alignment film onto a color
film substrate and an array substrate, respectively;
step S102: pre-baking the alignment film, so that the align-
ment film has a uniform thickness, and volatizing an organic
solvent in the alignment film;
step S103: baking the alignment film at high temperatures,
thereby curing the alignment film;
step S104: irradiating the isotropic alignment film by a
linearly polarized ultraviolet light, to transform the isotropic
alignment film into an anisotropic alignment film, thereby
forming a pre-tilt angle of the alignment film;
step S105: drop-filling liquid crystal molecules on the color
film substrate having a seal frame, wherein the liquid crystal
molecules are doped with thermal reactive monomers;
step S106: aligning and bonding the color film substrate and
the corresponding array substrate;
step S107: providing a frame around the LCD panel,
step S108: ultraviolet-curing the frame; and
step S109: heat-curing the frame, and simultaneously mak-
ing the thermal reactive monomers in the liquid crystal
molecules into a polymer on the surface of the alignment
film, thereby improving the anchoring force of the alignment
film to the liquid crystal molecules.

A specific process of each step in the method according to
the preferred embodiment for manufacturing the LCD panel
will be described in further detail hereinafter.
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In step S101, the color film substrate and the correspond-
ing array substrate are provided. Then, the isotropic align-
ment film is coated on the color film substrate and the array
substrate, respectively. Then, step S102 is executed.

In step S102, the alignment film is pre-baked, so that the
alignment film has the uniform thickness, and the organic
solvent in the alignment film is volatilized. Preferably, the
pre-baking has a temperature between 80° C. and 90° C. The
pre-baking has an operation time between 5 minutes and 10
minutes. Then, step S103 is executed.

In step 8103, the alignment film is baked at high tem-
peratures, so that the alignment film is cured. Preferably, the
baking at high temperatures has a temperature between 180°
C. and 220° C. Preferably, the baking at high temperatures
has an operation time between 40 minutes and 60 minutes.
Then, step S104 is executed.

In step S104, the isotropic alignment film is irradiated by
the linearly polarized ultraviolet light, so that the isotropic
alignment film is transformed into the anisotropic alignment
film, thereby forming the pre-tilt angle of the alignment film.
Then, step S105 is executed.

In step S105, the liquid crystal molecules are drop-filled
on the color film substrate having the seal frame. The liquid
crystal molecules are doped with the thermal reactive mono-
mers. The aggregative reaction of the thermal reactive
monomers will occurred at temperatures over 50° C. to form
a polymer. Then, step S106 is executed.

In step S106, the color film substrate and the correspond-
ing array substrate are aligned and bonded to form the liquid
crystal cell of the LCD panel. Then, step S107 is executed.

In step S107, the frame is provided around the aligned and
bonded LCD panel. Then, step S108 is executed.

In step S108, the frame is pre-cured by an ultraviolet light.
Then, step S109 is executed.

In step S109, the pre-baked frame is heat-cured. Prefer-
ably, the heat-curing has a temperature between 50° C. and
80° C. Preferably, the heat-curing has an operation time
between 10 minutes and 20 minutes. Therefore, the thermal
reactive monomers in the liquid crystal molecules are made
into the polymer on the surface of the alignment film during
the heat-curing. The anchoring force of the alignment film to
the liquid crystal molecules can be improved by the polymer,
thereby improving the reliability of the alignment film of the
LCD panel.

In this way, the method according to the preferred
embodiment for manufacturing the LCD panel is completed.

In the method for manufacturing the LCD panel of the
preferred embodiment, the reliability of the alignment film
is improved by doping the liquid crystal molecules with the
thermal reactive monomers and by heat-curing the frame to
form the polymer on the surface of the alignment film.

Please refer to FIG. 2. FIG. 2 is a flow chart of a method
according to a second preferred embodiment of the present
invention for manufacturing an LCD panel. The method
according to the preferred embodiment for manufacturing
the LCD panel includes the following steps:
step S201: coating an isotropic alignment film onto a color
film substrate and an array substrate, respectively;
step S202: pre-baking the alignment film, so that the align-
ment film has a uniform thickness, and volatizing an organic
solvent in the alignment film;
step S203: irradiating the isotropic alignment film by a
linearly polarized ultraviolet light, to transform the isotropic
alignment film into an anisotropic alignment film, thereby
forming a pre-tilt angle of the alignment film;
step S204: baking the alignment film at high temperatures,
thereby curing the alignment film;
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step S205: drop-filling liquid crystal molecules on the color
film substrate having a seal frame, wherein the liquid crystal
molecules are doped with thermal reactive monomers;
step S206: aligning and bonding the color film substrate and
the corresponding array substrate;

step S207: providing a frame around the LCD panel,

step S208: ultraviolet-curing the frame;

step S209: heat-curing the frame, and simultaneously mak-
ing the thermal reactive monomers in the liquid crystal
molecules into a polymer on the surface of the alignment
film, thereby improving the anchoring force of the alignment
film to the liquid crystal molecules.

On the basis of the first preferred embodiment, in the
method for manufacturing the LCD panel of the preferred
embodiment, after the pre-tilt angle of the alignment film is
formed, and then the alignment film is baked at high
temperatures, so that the curing of the alignment film is more
efficient, thereby avoiding the effect of the transition on the
curing of the alignment film.

The reliability of the alignment film is improved by
doping the liquid crystal molecules with the thermal reactive
monomers and by heat-curing the frame to form the polymer
on the surface of the alignment film in the method for
manufacturing the LCD panel of the present invention,
thereby solving the technical problems of the poor reliability
of an alignment film in an existing LCD panel.

It should be understood, however, that even though
numerous characteristics and advantages of the present
invention have been set forth in the foregoing description,
together with details of the structure and function of the
invention, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size,
and arrangement of parts within the principles of the inven-
tion to the full extent indicated by the broad general meaning
of the terms in which the appended claims are expressed.

What is claimed is:
1. A method for manufacturing a liquid crystal display
panel, comprising the following steps of:
coating an isotropic alignment film onto a color film
substrate and an array substrate, respectively;

irradiating the isotropic alignment film by a linearly
polarized ultraviolet light, to transform the isotropic
alignment film into an anisotropic alignment film,
thereby forming a pre-tilt angle of the alignment film;

drop-filling liquid crystal molecules on the color film
substrate having a seal frame, wherein the liquid crystal
molecules are doped with thermal reactive monomers;

aligning and bonding the color film substrate and the
corresponding array substrate;

providing a frame around the liquid crystal display panel;

and

heat-curing the frame, and simultaneously making the

thermal reactive monomers in the liquid crystal mol-
ecules into a polymer on a surface of the alignment
film, thereby improving an anchoring force of the
alignment film to the liquid crystal molecules,

wherein the heat-curing has a temperature between 50° C.

and 80° C., and the heat-curing has an operation time
between 10 minutes and 20 minutes.

2. The method for manufacturing the liquid crystal display
panel of claim 1, wherein after the step in which the isotropic
alignment film is coated, and before the step in which the
isotropic alignment film is irradiated by the linearly polar-
ized ultraviolet light, the method further comprises the
following step of:



US 9,971,204 B2

7

pre-baking the alignment film, so that the alignment film
having a uniform thickness, and an organic solvent in
the alignment film being volatilized.

3. The method for manufacturing the liquid crystal display
panel of claim 2, wherein the pre-baking has a temperature
between 80° C. and 90° C.

4. The method for manufacturing the liquid crystal display
panel of claim 2, wherein the pre-baking has an operation
time between 5 minutes and 10 minutes.

5. The method for manufacturing the liquid crystal display
panel of claim 1, wherein after the step in which the
alignment film is pre-baked, and before the step in which the
isotropic alignment film is irradiated by the linearly polar-
ized ultraviolet light, the method further comprises the
following step of:

baking the alignment film at high temperatures, thereby

curing the alignment film.

6. The method for manufacturing the liquid crystal display
panel of claim 1, wherein after the step in which the isotropic
alignment film is irradiated by the linearly polarized ultra-
violet light, and before the step in which the liquid crystal
molecules are drop-filled on the color film substrate having
the seal frame, the method further comprises the following
step of:

baking the alignment film at high temperatures, thereby

curing the alignment film.
7. The method for manufacturing the liquid crystal display
panel of claim 5, wherein the baking at high temperatures
has a temperature between 180° C. and 220° C., and the
baking at high temperatures has an operation time between
40 minutes and 60 minutes.
8. The method for manufacturing the liquid crystal display
panel of claim 6, wherein the baking at high temperatures
has a temperature between 180° C. and 220° C., and the
baking at high temperatures has an operation time between
40 minutes and 60 minutes.
9. The method for manufacturing the liquid crystal display
panel of claim 1, wherein after the step in which the frame
is provided around the liquid crystal display panel, and
before the step in which the frame is heat-cured, the method
further comprises the following step of:
ultraviolet-curing the frame.
10. A method for manufacturing a liquid crystal display
panel, comprising the following steps of:
coating an isotropic alignment film onto a color film
substrate and an array substrate, respectively;

irradiating the isotropic alignment film by a linearly
polarized ultraviolet light, to transform the isotropic
alignment film into an anisotropic alignment film,
thereby forming a pre-tilt angle of the alignment film;

drop-filling liquid crystal molecules on the color film
substrate having a seal frame, wherein the liquid crystal
molecules are doped with thermal reactive monomers;

aligning and bonding the color film substrate and the
corresponding array substrate;

providing a frame around the liquid crystal display panel;

and
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heat-curing the frame, and simultaneously making the
thermal reactive monomers in the liquid crystal mol-
ecules into a polymer on a surface of the alignment
film, thereby improving an anchoring force of the
alignment film to the liquid crystal molecules.

11. The method for manufacturing the liquid crystal
display panel of claim 10, wherein the heat-curing has a
temperature between 50° C. and 80° C.

12. The method for manufacturing the liquid crystal
display panel of claim 10, wherein the heat-curing has an
operation time between 10 minutes and 20 minutes.

13. The method for manufacturing the liquid crystal
display panel of claim 10, wherein after the step in which the
isotropic alignment film is coated, and before the step in
which the isotropic alignment film is irradiated by the
linearly polarized ultraviolet light, the method further com-
prises the following step of:

pre-baking the alignment film, so that the alignment film

having a uniform thickness, and an organic solvent in
the alignment film being volatilized.

14. The method for manufacturing the liquid crystal
display panel of claim 13, wherein the pre-baking has a
temperature between 80° C. and 90° C.

15. The method for manufacturing the liquid crystal
display panel of claim 13, wherein the pre-baking has an
operation time between 5 minutes and 10 minutes.

16. The method for manufacturing the liquid crystal
display panel of claim 10, wherein after the step in which the
alignment film is pre-baked, and before the step in which the
isotropic alignment film is irradiated by the linearly polar-
ized ultraviolet light, the method further comprises the
following step of:

baking the alignment film at high temperatures, thereby

curing the alignment film.

17. The method for manufacturing the liquid crystal
display panel of claim 10, wherein after the step in which the
isotropic alignment film is irradiated by the linearly polar-
ized ultraviolet light, and before the step in which the liquid
crystal molecules are drop-filled on the color film substrate
having the seal frame, the method further comprises the
following step of:

baking the alignment film at high temperatures, thereby

curing the alignment film.

18. The method for manufacturing the liquid crystal
display panel of claim 16, wherein the baking at high
temperatures has a temperature between 180° C. and 220° C.

19. The method for manufacturing the liquid crystal
display panel of claim 16, wherein the baking at high
temperatures has an operation time between 40 minutes and
60 minutes.

20. The method for manufacturing the liquid crystal
display panel of claim 10, wherein after the step in which the
frame is provided around the liquid crystal display panel,
and before the step in which the frame is heat-cured, the
method further comprises the following step of:

ultraviolet-curing the frame.
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