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(7) ABSTRACT

A liquid crystal display panel includes an active component
array substrate, a color filter substrate, a pair of alignment
films and a liquid crystal layer. The active component array
substrate has a first plane. The color filter substrate has a
second plane opposite to the first plane. The alignment films
are disposed on the first plane and the second plane respec-
tively. The liquid crystal layer is disposed between the align-
ment films and includes a liquid crystal material, a photo
initiator and a first monomer material. The liquid crystal
material, the photo initiator and the first monomer material
are mixed together. When being irradiated by ultraviolet light,
the photo initiator enables the first monomer material to react
in a polymerization to form the alignment films.

12 Claims, 4 Drawing Sheets
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LIQUID CRYSTAL MIXTURE AND LIQUID
CRYSTAL DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Taiwan Patent Appli-
cation No. 100111773, filed on Apr. 6, 2011, which is hereby
incorporated by reference for all purposes as if fully set forth
herein.

BACKGROUND OF THE INVENTION

1. Field of Invention

The present invention relates to an element ofa display, and
more particularly to a liquid crystal display (LCD) panel.

2. Related Art

The present LCD technology has developed an LCD
employing a horizontal electric field to drive liquid crystal
molecules, and the LCD is such as a fringe field switching
(FFS) LCD or an in-plane switching (IPS) LCD. A direction
of the horizontal electric field is substantially parallel to a
plane of an active component array substrate and a color filter
substrate.

The LCD, such as the fringe field switching LCD or the
in-plane switching LCD), has a pair of alignment films, and
the alignment films are located on the active component array
substrate and the color filter substrate respectively. After the
alignment films are formed, a felt cloth rubs against the sur-
faces of the alignment films generally, so as to enable the
alignment films to have a function of aligning liquid crystal
molecules.

However, the LCD employs a horizontal electric field to
drive liquid crystal molecules, so the rubbing directions of the
alignment films should be the same, that is, an angle between
the rubbing directions of the two alignment films needs to be
equal to or close to zero degrees. Otherwise, low screen
brightness is easily caused. Therefore, many manufactories
use a high-precision friction device to rub the alignment
films, but the high-precision friction device is expensive,
thereby increasing the manufacturing cost of the LCD.

SUMMARY OF THE INVENTION

The present invention is directed to an LCD panel, in which
alignment films do not need to be rubbed with felt cloth, so
that an expensive high-precision friction device can be omit-
ted, thereby reducing the manufacturing cost of an LCD.

The present invention is directed to a liquid crystal mixture
including a monomer material for forming alignment films.

The present invention also provides an LCD panel includ-
ing an active component array substrate having a first plane, a
color filter substrate having a second plane opposite to the
second plane, a pair of alignment films, and a liquid crystal
layer. The alignment films are disposed on the first plane and
the second plane respectively. The liquid crystal layer is dis-
posed between the alignment films and includes a liquid
crystal material, a photo initiator and a first monomer mate-
rial. The liquid crystal material, the photo initiator and the
first monomer material are mixed together, and the photo
initiator makes the first monomer material react in a polymer-
ization to form the alignment films when an ultraviolet light
irradiates the photo initiator.

The present invention also provides a liquid crystal mixture
including a liquid crystal material, a photo initiator, and a first
monomer material. The photo initiator is mixed with the
liquid crystal material, and a weight percentage of the photo
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initiator in the liquid crystal mixture is higher than 0.1%. The
first monomer material is mixed with the liquid crystal mate-
rial, and a weight percentage of the first monomer material in
the liquid crystal mixture is between 0.5% and 40%.

Based on the above description, the alignment films of the
present invention have liquid crystal alignment functions
without being rubbed by the photo initiator and at least one
monomer material (for example, the first monomer material).
Compared with the prior art, in the present invention, the
high-precision friction device can be omitted in the manufac-
turing of the LCD panel, thereby reducing the manufacturing
cost of the LCD.

In order to make the features and advantages of the present
invention clearer and more comprehensible, the present
invention is described in detail below with reference to
embodiments and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given herein below for illustra-
tion only, and thus are not limitative of the present invention,
and wherein:

FIG. 1A to FIG. 1C are schematic views of a manufactur-
ing process of an LCD panel according to the first embodi-
ment of the present invention; and

FIG. 2A to FIG. 2D are schematic views of a manufactur-
ing process of an LCD panel according to the second embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1A to FIG. 1C are schematic views of a manufactur-
ing process of an LCD panel according to the first embodi-
ment of the present invention. FIG. 1A to FIG. 1C disclose a
liquid crystal alignment process, and FIG. 1C shows the LCD
panel after the liquid crystal alignment process is completed.
Referring FIG. 1C, a structure of an LCD panel 100 of this
embodiment is described below at first.

The LCD panel 100 includes an active component array
substrate 110, a color filter substrate 120, a liquid crystal layer
130 and a pair of alignment films 140. The alignment films
140 and the liquid crystal layer 130 are both disposed between
the active component array substrate 110 and the color filter
substrate 120, and the liquid crystal layer 130 is disposed
between the alignment films 140 and contacts the alignment
films 140. The active component array substrate 110 has a
first plane 112, and the color filter substrate 120 has a second
plane 122. The first plane 112 is opposite to the second plane
122, and the alignment films 140 are disposed on the first
plane 112 and the second plane 122 respectively.

The LCD panel 100 can be applied to a fringe field switch-
ing LCD or an in-plane switching LCD, so the active compo-
nent array substrate 110 can generate a horizontal electric
field, that is, an electric field in a direction parallel to the first
plane 112. Moreover, the active component array substrate
110 has a plurality of pixel electrodes (not shown), and the
color filter substrate 120 may not have any common elec-
trodes capable of causing a capacitive coupling effect with the
pixel electrodes.

The liquid crystal layer 130 includes a liquid crystal mate-
rial, a photo initiator and a first monomer material. The liquid
crystal material, the photo initiator and the first monomer
material are mixed together. The liquid crystal material, the
photo initiator and the first monomer material include a plu-
rality of liquid crystal molecules L1, a plurality of photo
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initiator molecules P1 and a plurality of first monomer mol-
ecules M11, respectively. Moreover, the first monomer mate-
rial may be an ester material.

In this embodiment, the major component of the liquid
crystal material may be the liquid crystal molecules .1, the
major component of the photo initiator may be the photo
initiator molecules P1, and the major component of the first
monomer material may be the first monomer molecules M11.
Therefore, the liquid crystal material may substantially con-
sist of the liquid crystal molecules L1, the photo initiator may
substantially consist of the photo initiator molecules P1, and
the first monomer material substantially may consist of the
first monomer molecules M11.

Based on the above description, a person of ordinary skill
in the art can understand that, as shown in FIG. 1A 10 FIG. 1C,
the liquid crystal molecules L1 can represent the liquid crys-
tal material, the photo initiator molecules P1 can represent the
photo initiator, and the first monomer molecules M11 can
represent the first monomer material. Therefore, even though
the liquid crystal material, the photo initiator and the first
monomer material are not additionally marked with element
symbols, a person of ordinary skill in the art can still know
from FIG. 1A to FIG. 1C that the liquid crystal layer 130
includes the liquid crystal material, the photo initiator and the
first monomer material.

Each alignment film 140 may be a film with a multi-layered
structure. In this embodiment, each alignment film 140 may
include a first polymer layer 142 and a second polymer layer
144. Each second polymer layer 144 is located between one
ofthe first polymer layers 142 and the liquid crystal layer 130,
and the second polymer layers 144 contact the liquid crystal
layer 130. Thus, it can be known that, the liquid crystal layer
130 is located between the second polymer layers 144.

The structure of the LCD panel 100 is mainly described
above. The manufacturing process of the LCD panel 100 is
described below with reference to FI1G. 1A to FIG. 1C.

Referring to FIG. 1A, in the manufacturing process of the
LCD panel 100, first, a liquid crystal mixture 130" is injected
and sealed between the active component array substrate 110
and the color filter substrate 120. After injecting and sealing
the liquid crystal mixture 130", the liquid crystal mixture 130’
is located between the first polymer layers 142.

The liquid crystal mixture 130" includes the liquid crystal
material, the photo initiator and the first monomer material.
The photo initiator and the first monomer material are both
mixed with the liquid crystal material, so the liquid crystal
mixture 130" includes a plurality of liquid crystal molecules
L1, a plurality of photo initiator molecules P1 and a plurality
of first monomer molecules M11. Moreover, a weight per-
centage of the photo initiator in the liquid crystal mixture 130’
is higher than 0.1%, for example, between 0.1% and 1%. A
weight percentage of the first monomer material in the liquid
crystal mixture 130' is between 0.5% and 40%.

Referring to FIG. 1B, next, a voltage 10 is applied to the
active component array substrate 110, so that the active com-
ponent array substrate 110 generates a horizontal electric
field for driving the liquid crystal molecules 1, and a mag-
nitude of the voltage 10 is controlled to adjust the arrange-
ment and the inclined angle of the liquid crystal molecules
L1, so as to obtain the maximum of light transmittance of the
active component array substrate 110.

Referring to FIG. 1B and FIG. 1C, then, the voltage 10 is
kept applying, and an ultraviolet (UV) light U1 irradiates the
photo initiator, so that the photo initiator reacts with the first
monomer material. The wavelength of the ultraviolet light
(UV)light U1 may be between 254 nanometers (nm) and 365
nm. When the UV light U1 irradiates the photo initiator, the
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4

photo initiator enables the first monomer material to react in
a polymerization to form the alignment films 140.

A functionality of the first monomer material may be
higher than 2. The functionality means the number of bonds
formed by a monomer molecule (for example, the first mono-
mer molecules M11) during the polymerization. The func-
tionality also means the number of molecules connected to a
monomer molecule during the polymerization.

Each first monomer molecule M11 has a plurality of unsat-
urated bonds, for example, double bonds or triple bonds. The
first monomer material may be triethylene glycol diacrylate
(TEGDA), which has a chemical structure of Formula (1) as
shown below:

@
0

A SN NG )k/
/T O (@)

It can be seen from Formula (1) that, the TEGDA molecule
(that is, the first monomer molecule M11) has a double bond
at two sides thereof. When the UV light Ul irradiates the
photo initiator, the photo initiator can break the double bonds
of the first monomer molecules M11 to form free radicals.
Moreover, the liquid crystal molecule L1 and the molecule
forming the first polymer layer 142 both have a side chain,
and the material of the first polymer layer 142 is, for example,
polyimide (PI).

When the photo initiator breaks the double bond of the first
monomer molecule M11 to form the free radicals, two ends of
the first monomer molecule M11 are connected to the side
chains of the liquid crystal molecule L1 and the first polymer
layer 142 respectively, so that the first monomer molecule
M11 is connected to the liquid crystal molecule L1 and the
first polymer layer 142. Then, during the irradiation of the UV
light U1, the first monomer molecules M11 also react in the
polymerization at the same time, so as to form the second
polymer layer 144 on the first polymer layer 142.

It can be known from this that a material of the alignment
film 140 may include the first monomer material, and the
second polymer layer 144 is formed of the plurality of first
monomer molecules M11 reacting in a polymerization. After
the second polymer layer 144 is formed, the application of the
voltage 10 will be stopped. The LCD panel 100 is substan-
tially formed so far.

The first monomer molecule M11 is connected to the liquid
crystal molecule L1 and the first polymer layer 142, so the
liquid crystal molecule L1 can be fixed on the second polymer
layer 144 of the alignment film 140 through the first monomer
molecule M11. In this way, when the voltage 10 is not applied
to the active component array substrate 110, the alignment
films 140 can maintain both the arrangement and the inclined
angle of the liquid crystal molecules .1 when the maximum
of light transmittance of the active component array substrate
110 is obtained, so as to align the liquid crystal molecules 1.

It 1s noted that, in this embodiment, the first monomer
material may be TEGDA, and the TEGDA has a carbon chain
of 12 carbon atoms, so the first monomer molecule M11 has
a strong chain property. Therefore, the duration of the irra-
diation of the UV light U1 to the photo initiator is not neces-
sary to be long, and the second polymer layer 144 can be
formed.



US 8,558,973 B2

5

The strong chain property of the first monomer molecule
M11 can enhance an alignment force from second polymer
layer 144 aligning the liquid crystal molecules L1, so as to
effectively maintain the arrangement and the inclined angle
of the liquid crystal molecules L1. Moreover, the stronger the
chain property of the first monomer molecule M11 is, the
lower the weight percentage of the first monomer material in
the liquid crystal mixture 130' is, and the lower the demand
for the first monomer material of the liquid crystal mixture
130’ is.

However, it is noted that, in other embodiments, the carbon
chain of the first monomer molecule M11 may include less
than 12 carbon atoms, so the first monomer molecule M11
can also have a weak chain property. When the first monomer
molecule M11 has a weak chain property, the duration of the
irradiation of the UV light U1 to the photo initiator needs to be
long to form the second polymer layer 144. Moreover, the
weaker the weak chain property of the first monomer mol-
ecule M11 is, the higher the weight percentage of the first
monomer material inthe liquid crystal mixture 130' is, and the
higher the demand for the first monomer material of liquid
crystal mixture 130" is.

FIG. 2A to FIG. 2D are schematic views of a manufactur-
ing process of an LCD panel according to the second embodi-
ment of the present invention. FIG. 2A to FIG. 2D disclose a
liquid crystal alignment process, and FIG. 2D shows the LCD
panel after the liquid crystal alignment process is completed.
Referring FIG. 2D, a structure of an LCD panel 200 of this
embodiment is described below at first.

The LCD panel 200 of the second embodiment includes an
active component array substrate 110, a color filter substrate
120, a liquid crystal layer 230 and a pair of alignment films
240. The structure of the LCD panel 200 is similar to that of
the LCD panel 100. For example, the relevant positions of the
active component array substrate 110, the color filter sub-
strate 120, the liquid crystal layer 230 and the alignment films
240 are the same as those in the first embodiment, so the
details hereinafter are not described again. However, the
structures and materials of the liquid crystal layer 230 and the
alignment films 240 are different from those in the first
embodiment.

Different from the first embodiment, the liquid crystal
layer 230 includes two monomer materials. In particular, the
liquid crystal layer 230 includes a liquid crystal material, a
first monomer material, a second monomer material and a
photoinitiator. The first monomer material, the second mono-
mer material and the photo initiator are mixed with the liquid
crystal material, and the liquid crystal material, the first
monomer material, the second monomer material and the
photo initiator include a plurality of liquid crystal molecules
L1, a plurality of photo initiator molecules P1, a plurality of
first monomer molecules M21 and a plurality of second
monomer molecules M22, respectively.

In the second embodiment, the major component of the
liquid crystal material may be the liquid crystal molecules 1,
the major component of the photo initiator may be the photo
initiator molecules P1, the major component of the first
monomer material may be the first monomer molecules M21,
and the major component of the second monomer material
may be the second monomer molecules M22. Therefore, the
liquid crystal material may substantially consist of the liquid
crystal molecules L1, the photo initiator may substantially
consist of the photo initiator molecules P1, the first monomer
material may substantially consist of the first monomer mol-
ecules M21, and the second monomer material may substan-
tially consist of second monomer molecule M22.
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Based on the above description, a person of ordinary skill
in the art can understand that, as shown in FIG. 2A 10 FIG. 2D,
the liquid crystal molecules L1 can represent the liquid crys-
tal material, the photo initiator molecules P1 canrepresent the
photo initiator, the first monomer molecules M21 can repre-
sent the first monomer material, and the second monomer
molecule M22 can represent the second monomer material.
Therefore, even though the liquid crystal material, the photo
initiator, the first monomer material and the second monomer
material are not additionally marked with element symbols, a
person of ordinary skill in the art can still know from FIG. 2A
to FIG. 2D that the liquid crystal layer 230 includes the liquid
crystal material, the photo initiator, the first monomer mate-
rial and the second monomer material.

The alignment film 240 is substantially a film of a single-
layered structure, and the material of the alignment film 240
includes the first monomer material. The alignment film 240
may formed of the plurality of first monomer molecules M21
reacting in a polymerization. A plurality of bonds B1 are
formed on each alignment film 240, and the bonds B1 can fix
a plurality of liquid crystal molecules L1 on the alignment
film 240. Moreover, different from the first monomer material
in the first embodiment, the first monomer material in this
embodiment may be an acrylic acid material, rather than
polyimide.

The structure of the LCD panel 200 is mainly described
above. The manufacturing process of the LCD panel 200 is
described below with reference to FIG. 2A to FIG. 2D.

Referring to FIG. 24, in the manufacturing process of the
LCD panel 200, first, a liquid crystal mixture 230' is injected
and sealed between the active component array substrate 110
and the color filter substrate 120. The liquid crystal mixture
230" includes the liquid crystal material, the photo initiator,
the first monomer material and the second monomer material.
The photo initiator, the first monomer material and the second
monomer material are mixed with the liquid crystal material,
so the liquid crystal mixture 230" includes the plurality of
liquid crystal molecules L1, the plurality of photo initiator
molecules P1, the plurality of first monomer molecules M21
and the plurality of second monomer molecules M22.

Furthermore, a weight percentage of the photo initiator in
the liquid crystal mixture 230" is between 0.1% and 2%, a
weight percentage of the first monomer material in the liquid
crystal mixture 230" is between 10% and 40%, and a weight
percentage of the second monomer material in the liquid
crystal mixture 230" is between 5% and 20%.

Referring to FI1G. 2B, next, a voltage 10 is applied to the
active component array substrate 110, so that the active com-
ponent array substrate 110 generates a horizontal electric
field for driving the liquid crystal molecules L1, and a mag-
nitude of the voltage 10 is controlled to adjust both the
arrangement and the inclined angle of the liquid crystal mol-
ecules L1, so as to obtain the maximum of light transmittance
of the active component array substrate 110.

Then, the voltage 10 is kept on applying, and the UV light
U1 irradiates the photo initiator, so that the photo initiator and
the first monomer material react in a chemical reaction. When
the UV light U1 irradiates the photo initiator, the photo ini-
tiator enables the first monomer material to react in a poly-
merization to form the alignment films 240.

Each first monomer molecule M21 has a plurality of unsat-
urated bonds, for example, double bonds or triple bonds, and
the first monomer material may be an acrylic acid material.
When the first monomer material is an acrylic acid material,
the first monomer molecules M21 react in a polymerization
during the UV light U1 irradiates the photo initiator, so as to
form the alignment films 240 on both the first plane 112 ofthe
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active component array substrate 110 and the second plane
122 of the color filter substrate 120. Moreover, the alignment
film 240 can be attached on both the first plane 112 and the
second plane 122 by the hydrophile of the first monomer
material.

Referring to FIG. 2C and FIG. 2D, next, the voltage 10 is
kept on applying, and the UV light U2 irradiates the photo
initiator. The UV light U2 may be the same as the UV light
U1, so the UV light U1 and the UV light U2 both can come
from the same laser source, and the wavelength of the UV
light U2 may also be between 254 nm and 365 nm. In other
words, the steps of irradiating the UV light U1 and the UV
light U2 as shown in FIG. 2C and FIG. 2D can be regarded as
a step of irradiating the photo initiator twice with the same
laser source.

However, in other embodiment, the UV light U2 may be
different from the UV light U1, that is, the wavelength of the
UV light U2 is different from that of the UV light Ul. In
particular, the photo initiator may not only include one kind of
the photo initiator molecules P1, but also include other kind of
the photo initiator molecules. Therefore, the photo initiator
can substantially absorb the UV light U1 and U2 with differ-
ent wavelengths, so the UV light U1 and U2 are not neces-
sarily the same.

Each first monomer molecule M21 has a plurality of links,
and each second monomer molecule M22 has a plurality of
side chains. The second monomer material may be a compo-
sition containing an acid anhydride material and an aromatic
ring, and the molecule (that is, the second monomer molecule
M22) has a chemical structure as shown Formula (2) below:

Cl

When the UV light Ul irradiates the photo initiator, the
photo initiator enables to connect a link of the first monomer
molecule M11 to the side chain of the second monomer
molecule M22, and enables the second monomer molecule
M22 to form a plurality of bonds B1 on the alignment films
240. A plurality of side chains of the liquid crystal molecules
L1 are connected to the bonds B1, so that the liquid crystal
molecules L1 can be fixed on the alignment films 240.

Thus, it can be known form that, the second monomer
material enables to fix the liquid crystal molecules L1 on the
alignment films 240, and the alignment film 240 is formed of
a plurality of first monomer molecules M21 reacting in a
polymerization. After the bonds B1 are formed, application of
the voltage 10 will be stopped. The LCD panel 200 is sub-
stantially formed so far.

Based on the above description, a plurality of liquid crystal
molecules L1 can be fixed on the alignment films 240 through
the bonds B1. In this way, when the voltage 10 is not applied
to the active component array substrate 110, the alignment
films 240 can maintain both the arrangement and the inclined
angles of the liquid crystal molecules .1 when the maximum
of light transmittance of the active component array substrate
1101is obtained, so as to align the liquid crystal molecules 1.

It is noted that the first monomer molecule M21 may have
astrong chain property or a weak chain property in the second
embodiment. When the first monomer molecule M21 has the
strong chain property, the duration of irradiation of the UV
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light U1 to the photo initiator does not need to be long to form
the alignment films 240. Moreover, the stronger the strong
chain property of the first monomer molecule M21 is, the
lower the weight percentage of the first monomer material in
the liquid crystal mixture 230" is, and the lower the demand
for the first monomer material of the liquid crystal mixture
230" is.

In contrast, when the first monomer molecule M21 has a
weak chain property, the duration of the irradiation of the UV
light U1 to the photo initiator needs to be long to form the
alignment films 240. The weaker the weak chain property of
the first monomer molecule M21 is, the higher the weight
percentage of the first monomer material in the liquid crystal
mixture 230' is, and the higher the demand for the first mono-
mer material of the liquid crystal mixture 230" is.

Similarly, the second monomer molecule M22 may also
have the strong chain property or the weak chain property.
When the second monomer molecule M22 has the strong
chain property, the duration of the irradiation of the UV light
U2 to the photo initiator does not need to be long to form the
bonds B1. The strong chain property of the second monomer
molecule M22 can enhance an alignment force from the
bonds B1 aligning the liquid crystal molecule L1, so as to
effectively maintain both the arrangement and the inclined
angle of'the liquid crystal molecules [.1. Moreover, the stron-
ger the strong chain property of the second monomer mol-
ecule M22 is, the lower the weight percentage of the second
monomer material in the liquid crystal mixture 230’ is, and the
lower the demand for the second monomer material of the
liquid crystal mixture 230" is.

In contrast, when the second monomer molecule M22 has
the weak chain property, the duration of the irradiation of the
UV light U2 to the photo initiator needs to be long to form the
bonds B1. The weaker the weak chain property of the second
monomer molecule M22 s, the higher the weight percentage
of the second monomer material in the liquid crystal mixture
230" is, and the higher the demand for the second monomer
material of the liquid crystal mixture 230" is.

To sum up, the present invention uses the photo initiator
and at least one monomer material (for example, the first
monomer material) in combination with the irradiation of the
UV light and the application of the voltage to form the align-
ment films with the liquid crystal alignment function on the
active component array substrate and the color filter sub-
strate. Compared with the prior art, according to the present
invention, the liquid crystal alignment process can be com-
pleted without a step of rubbing the alignment films, so that
the high-precision friction device can be omitted in the manu-
facturing of the LCD panel, thereby reducing the manufac-
turing cost of the LCD.

The technical content of the present invention has been
disclosed through preferred embodiments, but is not intended
to be limited thereto. Various variations and modifications
made by a person skilled in the art without departing from the
spirit of the present invention fall within the protection scope
of the present invention.

What is claimed is:

1. An LCD panel, comprising:

an active component array substrate, having a first plane;

a color filter substrate, having a second plane, wherein the

first plane is opposite to the second plane;

apair ofalignment films, disposed on the first plane and the

second plane respectively;

aliquid crystal layer, disposed between the alignment films

and comprising a liquid crystal material, a photo initiator
and a first monomer material, wherein the liquid crystal
material, the photo initiator and the first monomer mate-
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rial are mixed together, and the photo initiator makes the
first monomer material react in a polymerization to form
the alignment films when an ultraviolet light irradiates
the photo initiator; and

asecond monomer material, wherein the second monomer

material is mixed with the liquid crystal material, the
liquid crystal material comprises a plurality of liquid
crystal molecules, and the second monomer material is
used for fixing the liquid crystal molecules on the align-
ment films;

wherein the first monomer material is an acrylic acid mate-

rial, and the second monomer material is a composition
containing an acid anhydride material and an aromatic
ring.

2. The LCD panel according to claim 1, wherein a func-
tionality of the first monomer material is higher than 2.

3. The LCD panel according to claim 1, wherein the first
monomer material is an ester material.

4. The LCD panel according to claim 1, wherein the first
monomer material is triethylene glycol diacrylate.

5. The LCD panel according to claim 1, wherein each of the
alignment films comprises a first polymer layer and a second
polymer layer, each of the second polymer layers is located
between one of the first polymer layers and the liquid crystal
layer, and the second polymer layers contact the liquid crystal
layer and are formed through the polymerization.

6. The LCD panel according to claim 1, wherein a wave-
length of the UV light is between 254 nm and 365 nm.

7. A liquid crystal mixture, comprising:

a liquid crystal material;
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a photo initiator, mixed with the liquid crystal material,
wherein a weight percentage of the photo initiator in the
liquid crystal mixture is higher than 0.1%;

a first monomer material, mixed with the liquid crystal
material, wherein a weight percentage of the first mono-
mer material in the liquid crystal mixture is between
0.5% and 40%; and

asecond monomer material, wherein the second monomer
material is mixed with the liquid crystal material, and a
weight percentage of the second monomer material in
the liquid crystal mixture is between 5% and 20%;

wherein the first monomer material is an acrylic acid mate-
rial, and the second monomer material is a composition
containing an acid anhydride material and an aromatic
ring.

8. The liquid crystal mixture according to claim 7, wherein
the weight percentage of the photo initiator in the liquid
crystal mixture is between 0.1% and 1%.

9. The liquid crystal mixture according to claim 7, wherein
a functionality of the first monomer material is higher than 2.

10. The liquid crystal mixture according to claim 7,
wherein the first monomer material is an ester material.

11. The liquid crystal mixture according to claim 7,
wherein the first monomer material is triethylene glycol dia-
crylate (TEGDA).

12. The liquid crystal mixture according to claim 7,
wherein the weight percentage of the first monomer material
in the liquid crystal mixture is between 10% and 40%, and the
weight percentage of the photo initiator in the liquid crystal
mixture is between 0.1% and 2%.
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