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simultaneously dispensing the inner-side
sealant and the outer-side sealant onto a
substrate along four edges of the substrate
by using a device for dispensing sealant
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METHOD AND DEVICE FOR DISPENSING
SEALANT AND LCD PANEL

BACKGROUND

[0001] Embodiments of the present invention relate to a
method and a device for dispensing sealant and a liquid crys-
tal display (LCD) panel. Recently, liquid crystal displays
(LCDs) have being replacing cathode ray tube (CRT) displays
and prevailing in the market of displays for televisions, com-
puters and the like due to the characteristics of small volume,
occupying relatively small space, etc. A LCD panel is formed
by attaching an array substrate to a color filter substrate with
a space therebetween and liquid crystal materials are dis-
posed within the space. Generally, when the array substrate is
attached to the color filter substrate, sealant is used to main-
tain the airproof state of the space between the array substrate
and the color filter substrate and enclose liquid crystal mate-
rials within the space between the array substrate and the
color filter substrate without exposing to exterior environ-
ment, and thus the cell gap between the substrates can be
maintained and the reliability of the liquid crystal display can
be sustained.

[0002] The sealant mainly comprises resin and can be of
thermal curing type or light curing type. The thermal curing
sealant has higher adhesion strength but longer curing time; in
contrast, the light curing sealant has lower adhesion strength
but shorter curing time. Generally, these two types of sealants
are used in mixture based on their different characteristics,
that is, in a form of a mixture sealant, which can be obtained
by uniformly mixing the thermal curing sealant and the light
curing sealant by stirring.

[0003] FIG. 1is a schematic view showing a structure of a
conventional LCD panel, and FIG. 2 is a sectional view
thereof. The conventional LCD panel 100 comprises common
transfer members 1, a sealant member 2, a liquid crystal layer
3, an array substrate 5, a color filter substrate 4, and spacers 6.
The sealant member 2 is arranged along the four edges of the
LCD panel 100 to prevent leakage of the liquid crystal mate-
rials of the liquid crystal layer 3 and assist in maintaining the
cell gap of the panel. FIG. 3 is a schematic view showing a
dispenser head of a conventional dispensing device for dis-
pensing sealant. As shown in FIG. 3, only one channel 19 is
provided in the dispenser head of the conventional dispensing
device. FIG. 4 is a sectional view showing a configuration of
a conventional sealant member, and as shown in FIG. 4, only
a sealant member with uniform composition can be obtained
by using the dispenser head.

[0004] The cell process for large-sized LCD panels com-
prises the steps of dropping liquid crystal materials, dispens-
ing sealant, vacuum aligning, ultraviolet curing or thermal
curing, and the like. Before the vacuum aligning process, the
liquid crystal materials and the sealant are applied onto the
array substrate and the color filter substrate, respectively;
after the ultraviolet curing process, the distance between the
liquid crystal materials and the sealant becomes quite small;
during or after the above thermal curing process, the liquid
crystal materials and the sealant may contact with each other.
In the conventional LCD panel, the sealant has a homogenous
configuration. In this case, longer curing time is necessary
when thermal curing sealant is used, and lower adhesion
strength is exhibited when light curing sealant is used
although the curing time is reduced. The liquid crystal mate-
rials and the sealant may contaminate each other even when a
mixture sealant is used. In addition, when sealant that is not
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completely cured contacts with the liquid crystal materials, a
chemical reaction may occur therebetween, and thus impuri-
ties may be introduced, in which case problems of bright
pixel, light leakage, image sticking and the like may occur
due to the impurities when the LCD panel is used to display an
image.

SUMMARY OF THE INVENTION

[0005] A method for dispensing sealant is provided in an
embodiment of the present invention. The method comprises
the steps of: preparing an inner-side sealant that comprises a
light curing sealant or a first mixture of a light curing sealant
and a thermal curing sealant in which the content of the light
curing sealant is more than that of the thermal curing sealant;
preparing an outer-side sealant that comprises a thermal cur-
ing sealant or a second mixture of a light curing sealant and a
thermal curing sealant in which the composition of the light
curing sealant is less than or equal to that of the thermal curing
sealant; and simultaneously dispensing the inner-side sealant
and the outer-side sealant onto a substrate along four edges of
the substrate by using a device for dispensing sealant so that
one side of the inner-side sealant abuts the sealed liquid
crystal materials and the other side thereof integrates with the
outer-side sealant.

[0006] A liquid crystal display device is further provided in
another embodiment of the present invention. The liquid crys-
tal display device comprises an array substrate and a color
filter substrate. The array substrate is attached with the color
filter substrate through a sealant member and liquid crystal
materials are held in a space between the array substrate and
the color filter substrate. The sealant member has an integral
sealant configuration comprising an inner-side sealant and an
outer-side sealant, one side of the inner-side sealant abuts the
sealed liquid crystal materials and the other side thereof inte-
grates with the outer-side sealant. The inner-side sealant com-
prises a light curing sealant or a first mixture of a light curing
sealant and a thermal curing sealant in which the content of
the light curing sealant is more than that of the thermal curing
sealant, and the outer-side sealant comprises a thermal curing
sealant or a second mixture of a light curing sealant and a
thermal curing sealant in which the composition of the light
curing sealant is less than or equal to that of the thermal curing
sealant.

[0007] A device for dispensing sealant is provided in fur-
ther another embodiment of the present invention. The device
for dispensing sealant comprises a dispenser head. The dis-
penser head comprises: an inner-side sealant inlet, an outer-
side sealant inlet, a first channel for holding an inner-side
sealant, a second channel for holding an outer-side sealant
and a nozzle. The first channel is communicated with the
inner-side sealant inlet, the second channel is communicated
with the outer-side sealant inlet, and the nozzle is communi-
cated the outlets of the first channel and the second channel at
the bottom end of the dispenser head.

[0008] Further scope of applicability of the present inven-
tion will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
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within the spirit and scope of the invention will become
apparent to those skilled in the art from the following detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present invention will become more fully
understood from the detailed description given hereinafter
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention and wherein:

[0010] FIG. 1 is a structural schematic view showing a
conventional LCD panel;

[0011] FIG. 2 is a sectional view showing the conventional
LCD panel in FIG. 1;

[0012] FIG. 3 is a structural schematic view showing a
dispenser head of a conventional dispensing device for dis-
pensing sealant;

[0013] FIG.4isasectional view showing a configuration of
a conventional sealant member after the sealant is dispensed;
[0014] FIG. 5is aflow chart showing a method for dispens-
ing sealant according to an embodiment of the present inven-
tion;

[0015] FIG. 6 is a sectional view showing a sealant con-
figuration after the sealant is dispensed in the embodiment of
the present invention;

[0016] FIG.7is astructural schematic view showinga LCD
panel according to an embodiment of the present invention;
[0017] FIG. 8 is a sectional view showing the LCD panel in
FIG. 7,

[0018] FIG.9 is a sectional view showing a dispenser head
according to an embodiment of the present invention; and
[0019] FIG.10isa sectional view showing a dispenser head
according to a second embodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0020] Embodiments of the present invention will be
described hereinafter in detail with reference to the accom-
panying drawings.

[0021] FIG. 5 is a flow chart showing an embodiment of a
method for dispensing sealant according to the present inven-
tion, and as shown in FIG. 5, the method for dispensing the
sealant according to the embodiment of the present invention
comprises the following steps:

[0022] step 101 of preparing an inner-side sealant;
[0023] step 102 of preparing an outer-side sealant; and
[0024] step 103 of simultaneously dispensing the inner-

side sealant and the outer-side sealant onto a substrate

along four edges of the substrate by using a device for

dispensing sealant so that one side of the inner-side

sealant abuts the sealed liquid crystal materials and the

other side thereof integrates with the outer-side sealant.
[0025] In the conventional technology, only a homoge-
neous sealant configuration with uniform composition is
formed when a thermal curing sealant or a light curing sealant
is used, and even when a mixture sealant is used because the
mixture sealant is formed by uniformly mixing a thermal
curing sealant and a light curing sealant. However, in the
embodiment of the present invention, the sealant comprises
two different parts, i.e., the inner-side sealant part and the
outer-side sealant part. In addition, the inner-side sealant and
the outer-side sealant can be one of a thermal curing sealant,
a light curing sealant, and a mixture sealant, but are different
from each other in composition. Therefore, in the embodi-
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ment of the present invention, the inner-side sealant and the
outer-side sealant are separately prepared before they are
dispensed.

[0026] Firstly, the inner-side sealant can be prepared. The
inner-side sealant typically is a light curing sealant or a first
mixture formed by mixing a light curing sealant and a thermal
curing sealant. If the first mixture is used as the inner-side
sealant, the content of the light curing sealant in the first
mixture is adjusted so that the content of the light curing
sealant is more than that of the thermal curing sealant. Since
the light curing sealant advantageously has a shorter curing
time, the curing time of the inner-side sealant can be reduced
when the light curing sealant or the first mixture in which the
content of the light curing sealant is more than that of the
thermal curing sealant is used as the inner-side sealant.
[0027] Secondly, the outer-side sealant can be prepared.
The outer-side sealant typically is a thermal curing sealant or
a second mixture formed by mixing a light curing sealant and
a thermal curing sealant. If the second mixture is used as the
outer-side sealant, the content of the light curing sealant in the
second mixture is adjusted so that the content of the light
curing sealant is less than or equal to that of the thermal curing
sealant. Since the thermal curing sealant advantageously has
higher adhesion strength, the adhesion strength of the outer-
side sealant can be improved when the thermal curing sealant
or the second mixture in which the content of the thermal
curing sealant is larger than that of the light curing sealant is
used for the outer-side sealant.

[0028] It should be noted that both the first mixture and the
second mixture are mixture sealants of the light curing sealant
and the thermal curing sealant, and the first mixture is used for
the inner-side sealant and the second mixture is used for the
outer-side sealant throughout the description hereinafter.
[0029] Then, two substrates are attached together to form a
cell therebetween. In the present embodiment, the substrate
dispensed with the sealants may be an array substrate or a
color filter substrate. Specifically, the inner-side sealant and
the outer-side sealant are simultaneously dispensed onto the
array substrate or the color filter substrate along the four
edges so that one side of the inner-side sealant abuts the sealed
liquid crystal materials and the other side thereof integrates
with the outer-side sealant. That is, the inner-side sealant is
the part of the formed sealant member abutting the liquid
crystal materials and the outer-side sealant is the part away
from the liquid crystal materials. The two sealant parts are
arranged on the basis of characteristics of the thermal curing
sealant and the light curing sealant. The curing time of the part
abutting the liquid crystal materials can be reduced when the
inner-side sealant comprises the light curing sealant with a
shorter curing time or the first mixture in which the content of
the light curing sealant is more than that of the thermal curing
sealant, so that the contamination between the sealant mem-
ber and the liquid crystal materials resulting from the incom-
plete curing of the sealant can be decreased. On the other
hand, the adhesion strength of the part away from the liquid
crystal materials can be improved when the outer-side sealant
comprises the thermal curing sealant with higher adhesion
strength or the second mixture in which the content of the
thermal curing sealant is larger than that of the light curing
sealant, so that the seal state of the two substrates can be
improved and the contact of the liquid crystal materials with
the exterior environment can prevented.

[0030] Preferably, the step 103 of simultaneously dispens-
ing the inner-side sealant and the outer-side sealant onto the
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substrate along the four edges by using a device for dispens-
ing sealant may comprise the steps of: injecting the inner-side
sealant and the outer-side sealant into the dispensing device
respectively through an inner-side sealant inlet and an outer-
side sealant inlet of the dispensing device; extruding the
inner-side sealant and the outer-side sealant out of a nozzle
respectively through a first channel and a second channel of
the dispensing device; and simultaneously dispensing the
inner-side sealant and the outer-side sealant onto the substrate
along the four edges. That is, the inner-side sealant and the
outer-side sealant are simultaneously rather than separately
dispensed to form an integral configuration. Due to the inte-
gral configuration formed by simultaneously dispensing the
inner-side sealant and the outer-side sealant, there is no gap
formed between the inner-side sealant and the outer-side seal-
ant, and thus problems (e.g. a problem associated with pres-
sure) causing by the gap can be prevented. In addition, the
structure of the above-described dispensing device will be
explained in detail in another embodiment of the present
invention.

[0031] Furthermore, the volume ratio of the inner-side seal-
ant to the outer-side sealant is about 1:3 to about 1:1. Specifi-
cally, in the integral configuration formed by simultaneously
dispensing the inner-side sealant and the outer-side sealant,
the volume ratio of the inner-side sealant to the outer-side
sealant is in the range of about 1:3 to about 1:1, that is, the
inner-side sealant volume constitutes at least 25% and at most
50% of the total sealant volume.

[0032] FIG. 6 is a sectional view showing a sealant con-
figuration after the sealant is dispensed in a method for dis-
pensing sealant according to the embodiment of the present
invention. Compared with the conventional homogeneous
sealant configuration shown in FIG. 4, the profile of the
sealant configuration obtained through the method for dis-
pensing sealant in the embodiment is similar to that of the
conventional homogeneous one, and the sectional shape of
them are both similar to paraboloid. For example, the width of
the sealant configuration is about 1.1 mm, and the sectional
area is about 6000 um?. In addition, through experiments and
analysis, the volume ratio of the inner-side sealant to the
outer-side sealant is preferably about 1:2, that is, a preferable
effect can be obtained when the inner-side sealant constitutes
about 33.3% of the total sealant volume.

[0033] Furthermore, the content of the light curing sealant
in the first mixture is at least 70% in the present embodiment.
Inorder to avoid the contamination between the sealant mem-
ber and the liquid crystal materials, the inner-side sealant
comprises the light curing sealant or the first mixture in which
the content of the light curing sealant is at least 70% so as to
reduce the curing time of the inner-side sealant. In addition, in
the present embodiment, the content of the light curing seal-
ant in the second mixture is below 50% and preferably about
40%. In order to improve the adhesion strength of the integral
sealant configuration when the inner-side sealant comprises
the light curing sealant or the first mixture, the outer-side
sealant comprises the thermal curing sealant or the second
mixture in which the content of the light curing sealant is
below 50% and preferably about 40%.

[0034] According to the present embodiment, the sealant
member comprises the inner-side sealant and the outer-side
sealant. Specifically, the inner-side sealant comprises the
light curing sealant or the first mixture in which the content of
the light curing sealant is more than that of the thermal curing
sealant, and thus the curing time of that part abuts the liquid
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crystal materials can be reduced and the contamination
between the sealant member and the liquid crystal materials
resulting from the incomplete curing of the sealant can be
prevented. Meanwhile, the outer-side sealant comprises the
thermal curing sealant or the second mixture in which the
content of the thermal curing sealant is larger than that of the
light curing sealant and thus the adhesion strength of the part
away from the liquid crystal materials can be improved.
Therefore, with the method for dispensing sealant in the
present embodiment, satisfactory adhesion strength and
reduced curing time can be obtained at the same time. How-
ever, in the conventional technology, if a light curing sealant
is used for the sealant member on a substrate, shorter curing
time can be obtained but the adhesion strength is reduced; if
a thermal curing sealant is used for the sealant member on a
substrate, higher adhesion strength can be obtained but the
curing time is longer; and if a mixture sealant, for example, in
which the content of a light curing sealant is about 70%, is
used for the sealant on a substrate, since the mixture sealant is
formed by uniformly mixing a thermal curing sealant and a
light curing sealant, that is, both the side abutting the liquid
crystal materials and the side away from the liquid crystal
materials have the same content (e.g., 70%) of the light curing
sealant, the curing time of the side abutting the liquid crystal
materials is reduced but the integral adhesion strength can not
be ensured.

[0035] In the method for dispensing sealant of the present
embodiment, the inner-side sealant and the outer-side sealant
are separately prepared and simultaneously dispensed onto
the substrate for the sealant member. Since the inner-side
sealant comprises the light curing sealant or the first mixture
in which the content of the light curing sealant is more than
that of the thermal curing sealant, the curing time of the
integral sealant configuration can be reduced, and thus the
contamination between the sealant member and the liquid
crystal materials can be decreased and the problems such as
bright pixel, light leakage, image sticking and the like can be
avoided. In addition, since the outer-side sealant comprises
the thermal curing sealant or the second mixture in which the
content of the thermal curing sealant is larger than that of the
light curing sealant, the adhesion strength of the integral
sealant configuration can be improved.

[0036] FIG.7isa structural schematic view showinga LCD
panel according to an embodiment of the present invention
and FIG. 8 is a sectional view of the LCD panel in FIG. 7. As
shown in FIG. 7 and FIG. 8, the LCD panel 200 in the present
embodiment comprises an array substrate 5, a color filter
substrate 4, a sealant member 2 and a liquid crystal layer 3.
The sealant member 2 comprises an inner-side sealant part 21
and an outer-side sealant part 22. The inner-side sealant part
21 and the outer-side sealant part 22 comprises one of a
thermal curing sealant, a light curing sealant, and a mixture
sealant formed by uniformly mixing a thermal curing sealant
and a light curing sealant, but they are different from each
other in composition. In the present embodiment, the sealant
member 2 is of an integral sealant configuration and obtained
by simultaneously dispensing the inner-side sealant and the
outer-side sealant. One side of the inner-side sealant part 21
abuts the sealed liquid crystal materials and the other side
thereof integrates with the outer-side sealant part 22. The
inner-side sealant part 21 comprises a light curing sealant or
a first mixture of a light curing sealant and a thermal curing
sealant in which the content of the light curing sealant is more
than that of the thermal curing sealant, and the outer-side
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sealant part 22 comprises a thermal curing sealant or a second
mixture of a light curing sealant and a thermal curing sealant
in which the content of the light curing sealant is less than or
equal to that of the thermal curing sealant.

[0037] Furthermore, the volume ratio of the inner-side seal-
ant to the outer-side sealant is about 1:3 to about 1:1. Specifi-
cally, in the integral sealant configuration formed by dispens-
ing the inner-side sealant and the outer-side sealant
simultaneously, the volume ratio of the inner-side sealant to
the outer-side sealant is in the range of about 1:3 to about 1:1,
that is, the inner-side sealant volume constitutes at least 25%
and at most 50% of the total sealant volume.

[0038] Furthermore, the content of the light curing sealant
in the first mixture is at least 70%; and the content of the light
curing sealant in the second mixture is below 50% and pref-
erably about 40%.

[0039] In the LCD panel of the present embodiment, the
sealant member is provided as an integral sealant configura-
tion comprising the inner-side sealant part and the outer-side
sealant part, and the composition of the inner-side sealant and
the outer-side sealant are determined based on the character-
istics of the light curing sealant and the thermal curing seal-
ant, respectively. Since the inner-side sealant comprises a
light curing sealant or a first mixture sealant in which the
content of the light curing sealant is more than that of the
thermal curing sealant, the curing time of the integral sealant
configuration may be reduced, and thus the contamination
between the sealant member and the liquid crystal materials
can be decreased and the problems of bright pixel, light leak-
age, image sticking and the like can be avoided. In addition,
since the outer-side sealant comprises the thermal curing
sealant or a second mixture in which the content of the ther-
mal curing sealant is larger than that of the light curing seal-
ant, the adhesion strength of the integral sealant configuration
can be improved.

[0040] FIG. 9 is a sectional view showing a dispenser head
according to an embodiment of the present invention. The
device 300 for dispensing sealant comprises a dispenser head,
the structure of which is similar to that of a die for co-
extruding plastics in an extrusion device. Generally, the inner
diameter of the dispenser head may be about 0.3 mm to about
0.5 mm, and the width of the sealant member dispensed on the
substrate is about 1 mm because the extruded material swells
after leaving the die. As shown in FIG. 9, the dispenser head
in the device for dispensing sealant according to the present
embodiment is different from that in the conventional head
shown in FIG. 3 and comprises an inner-side sealant inlet 7,
an outer-side sealant inlet 8, a first channel 9 for containing
the inner-side sealant, a second channel 10 for containing the
outer-side sealant and a nozzle 11. The first channel 9 is
communicated with the inner-side sealant inlet 7, the second
channel 10 is communicated with the outer-side sealant inlet
8, and the nozzle 11 is communicated with the outlets of the
first channel 9 and the second channel 10 at the bottom end of
the dispenser head. After the inner-side sealant and the outer-
side sealant are prepared, respectively, the inner-side sealant
is injected into the first channel 9 through the inner-side
sealant inlet 7 and the outer-side sealant is injected into the
second channel 10 through the outer-side sealant inlet 8.
Then, under the application of pressure, the inner-side sealant
reaches the outlet at the bottom of first channel 9 and the
outer-side sealant reaches the outlet at the bottom of the
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second channel 10, so that they can be extruded out of the
nozzle 11 and dispensed on an array substrate or a color filter
substrate.

[0041] The dispenser head in the device for dispensing
sealant of the present embodiment may further comprise a
first regulating valve 14 for regulating the section area of the
outlet of the first channel 9 and a second regulating valve 15
for regulating the section area of the outlet of the second
channel 10. Specifically, the first regulating valve 14 is pro-
vided in the vicinity of the outlet of the first channel 9, and the
second regulating valve 15 is provided in the vicinity of the
outlet of the second channel 10. The section area of the outlet
first channel 9 is regulated by the first regulating valve 14, and
the section area of the outlet second channel 10 is regulated by
the second regulating valve 15, so the area ratio of the sections
is about 1:3 to about 1:1, and thus the volume ratio of the
inner-side sealant to the outer-side sealant respectively
extruded through the first channel 9 and the second channel
10isabout 1:3 to about 1:1. The volume ratio of the inner-side
sealant to the outer-side sealant is about 1:3 when the area
ratio of The section area of the outlet first channel 9 and that
of the second channel 10 is about 1:3; the volume ratio of the
inner-side sealant to the outer-side sealant is about 1:1 when
the area ratio of The section area of the outlet first channel 9
and that of the second channel 10 is about 1:1.

[0042] Furthermore, the dispenser head in the device for
dispensing sealant of the present embodiment may comprises
apressure chamber 13 provided at the top end of the dispenser
head. The pressure chamber 13 may have two sub-chambers,
which are respectively communicated with the first channel 9
and the second channel 10 at their lower ends. The pressure in
each of the first channel 9 and the second channel 10 is
controlled by the two sub-chambers in the pressure chamber
13, respectively, so that the inner-side sealant contained in the
first channel 9 and the outer-side sealant contained in the
second channel 10 can be extruded and dispensed on the
substrate.

[0043] There is provided a device for dispensing sealant in
the present embodiment, the dispenser head of which is pro-
vided so that the inner-side sealant is contained in the first
channel and the outer-side sealant is contained in the second
channel. Therefore, a sealant member of an integral sealant
configuration comprising the inner-side sealant and the outer-
side sealant is formed after the inner-side sealant and the
outer-side sealant are simultaneously dispensed, and thus
satisfactory adhesion strength can be produced, and at the
same time a reduced curing time can be obtained. Further-
more, the contamination between the sealant member and the
liquid crystal materials can be decreased and the problems of
bright pixel, light leakage, image sticking and the like can be
avoided.

[0044] FIG.10is asectional view showing a dispenser head
of a device for dispensing sealant according to a second
embodiment of the present invention. The difference between
the device 400 for dispensing sealant in FIG. 10 and the
device 300 for dispensing sealant shown in FIG. 9 lies in that
the device 400 further comprises a mixing chamber 12 in the
dispenser head. The mixing chamber 12 is communicated
with the first channel 9 and the second channel 10 at its upper
end and communicated with the nozzle 11 at its lower end. In
the present embodiment, the inner-side sealant is injected into
the first channel 9 through the inner-side sealant inlet 7 and
the outer-side sealant is injected into the second channel 10
through the outer-side sealant inlet 8, and then they meet in
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the mixing chamber 12 and finally dispensed on the substrate
through the nozzle 11. By providing the mixing chamber 12
in the present embodiment, the inner-side sealant and the
outer-side sealant are integrated with each other before they
are dispensed, and thus the attaching degree between them is
improved and integrity of the integral sealant configuration
comprising the inner-side sealant and the outer-side sealant is
improved as well.

[0045] There is also provided a device for dispensing seal-
ant in the present embodiment, the dispenser head of which is
provided so that an additional mixing chamber is formed in
the dispenser head and thus the integrity of the integral sealant
configuration comprising the inner-side sealant and the outer-
side sealant is further improved. Therefore, satisfactory adhe-
sion strength can be produced, and at the same time a reduced
curing time can be obtained. In addition, the contamination
between the sealant member and the liquid crystal materials
can be decreased and the problems of bright pixel, light leak-
age, image sticking and the like can be avoided.

[0046] It should be appreciated that the embodiments
described above are intended to illustrate but not limit the
present invention. Although the present invention has been
described in detail herein with reference to the preferred
embodiments, it should be understood by those skilled in the
art that the present invention can be modified and some of the
technical features can be equivalently substituted without
departing from the spirit and scope of the present invention.

What is claimed is:

1. A method for dispensing sealant, comprising:

preparing an inner-side sealant, wherein the inner-side

sealant comprises a light curing sealant or a first mixture
of a light curing sealant and a thermal curing sealant in
which the content of the light curing sealant is more than
that of the thermal curing sealant;

preparing an outer-side sealant, wherein the outer-side

sealant comprises a thermal curing sealant or a second
mixture of a light curing sealant and a thermal curing
sealant in which the composition of the light curing
sealant is less than or equal to that of the thermal curing
sealant; and

simultaneously dispensing the inner-side sealant and the

outer-side sealant onto a substrate along four edges of
the substrate by using a device for dispensing sealant so
that one side of the inner-side sealant abuts the sealed
liquid crystal materials and the other side thereof inte-
grates with the outer-side sealant.

2. The method for dispensing sealant according to claim 1,
wherein the step of simultaneously dispensing the inner-side
sealant and the outer-side sealant onto a substrate along four
edges of the substrate by using a device for dispensing sealant
comprises:

injecting the inner-side sealant and the outer-side sealant

into the dispensing device respectively through an inner-
side sealant inlet and an outer-side sealant inlet of the
dispensing device;
extruding the inner-side sealant and the outer-side sealant
out of a nozzle respectively through a first channel and a
second channel of the dispensing device; and

simultaneously dispensing the extruded inner-side sealant
and outer-side sealant onto the substrate along the four
edges.

3. The method for dispensing sealant according to claim 2,
wherein the volume ratio of the inner-side sealant to the
outer-side sealant is about 1:3 to about 1:1.
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4. The method for dispensing sealant according to claim 1,
wherein the content of the light curing sealant in the first
mixture is at least 70%.

5. The method for dispensing sealant according to claim 1,
wherein the content of the light curing sealant in the second
mixture is below 50%.

6. A liquid crystal display (LCD) panel, comprising an
array substrate and a color filter substrate, the array substrate
being attached to the color filter substrate through a sealant
member and liquid crystal materials being held in a space
between the array substrate and the color filter substrate,

wherein the sealant member has an integral sealant con-

figuration comprising an inner-side sealant and an outer-
side sealant, and one side of the inner-side sealant abuts
the sealed liquid crystal materials and the other side
thereof integrates with the outer-side sealant,

wherein the inner-side sealant comprises a light curing

sealant or a first mixture of a light curing sealant and a
thermal curing sealant in which the content of the light
curing sealant is more than that of the thermal curing
sealant, and the outer-side sealant comprises a thermal
curing sealant or a second mixture of a light curing
sealant and a thermal curing sealant in which the com-
position of the light curing sealant is less than or equal to
that of the thermal curing sealant.

7. The LCD panel according to claim 6, wherein the vol-
ume ratio of the inner-side sealant to the outer-side sealant is
about 1:3 to about 1:1.

8. The LCD panel according to claim 6, wherein the con-
tent of the light curing sealant in the first mixture is at least
70%.

9. The LCD panel according to claim 6, wherein the con-
tent of the light curing sealant in the second mixture is below
50%.

10. A device for dispensing sealant comprising a dispenser
head that comprises:

an inner-side sealant inlet,

an outer-side sealant inlet,

a first channel for holding an inner-side sealant,

a second channel for holding an outer-side sealant, and

a nozzle,

wherein the first channel is communicated with the inner-

side sealant inlet, the second channel is communicated
with the outer-side sealant inlet, and the nozzle is com-
municated the outlets of the first channel and the second
channel at the bottom end of the dispenser head.

11. The device for dispensing sealant according to claim
10, wherein the dispenser head further comprises a first regu-
lating valve for regulating the section area of the outlet of the
first channel and a second regulating valve for regulating the
section area of the outlet of the second channel.

12. The device for dispensing sealant according to claim
11, wherein the dispenser head further comprises a mixing
chamber, and wherein the mixing chamber is communicated
with the first channel and the second channel at its upper end
and communicated with the nozzle at its lower end.

13. The device for dispensing sealant according to claim
12, wherein the dispenser head further comprises a pressure
chamber provided at the top end of the dispenser head, and
wherein the pressure chamber is communicated with the first
channel and the second channel at its lower end.
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